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USE IN LIFE SUPPORT DEVICES OR SYSTEMS MUST BE EXPRESSLY AUTHORIZED 

SGS-THOMSON PRODUCTS ARE NOT'AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT 
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF SGS-THOMSON Microelectronics. As 
used herein: 

1. Life support devices or systems are those which (a) are 
intended for surgical implant into the body, or (b) support 
or sustain life, and whose failure to perform, when prop
erly used in accordance with instructions for use pro
vided with the product, can be reasonably expected to 
result in significant injury to the user. 

2. A critical component is any component of a life support 
device or system whose failure to perform can reason
ably be expected to cause the failure of the life support 
device or system, or to affect its safety or effectiveness. 
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INTRODUCTION 

SGS-THOMSON Microelectronics provides a wide range of microcontroller products to suit all major 
application environments. From the high level control of systems (ST9, ST10 and ST20 families), through 
a range of intermediate level products (ST7) to controllers offering the economical solutions to the control 
of small systems. SGS-THOMSON has introduced the ST6 family, enhanced by the multi-purpose CMOS 
technology integrating non-volatile EPROM and EEPROM memories, to continue the level of economy 
initially offered by the COPs family. 

The ST6 family has been developped to suit fully flexible control systems, by maximising the features 
integrated onto the silicon and accordingly minimising the number of external devices required. This brings 
the benefit of reducing the total system cost, very attractive for high volume control equipment among 
consumer, industrial and automotive applications. 

ST62 OVERVIEW 

Devices in the ST62 family are designed to exhibit key benefits for noisy environments, with their excellent 
EMI characteristics. Built-in hardware features minimise the noise generated by MCU operation and provide 
a high immunity to external noise. 

Generation of noise is kept low by the careful control of the output buffer switching speeds and by employing 
an internal serial databus that minimises the number of transistors that switch simultaneously. The 
sensitivity to external noise is minimised by several features including the wide 3 to 6 volt supply voltage 
range and built-in protection diodes in the 1/0 ports. 

Other major benefits include a full choice of EPROM, OTP and ROM versions to cover all needs from 
prototyping to high volume production; direct interfacing to analogue sensors, LEOs and power loads such 
as triacs and relays with the integral AID converter and the 20mA output buffers. For user input and 
feedback, ST62 family members also provide efficient keyboard scanning configurations and direct LCD 
display drive. Several family members offer high reliability EEPROM for parameter storage. 

In addition to the EPROM and OTP ROM equivalent parts (for quick preproduction evaluation and test), 
shortening the critical development phase, reducing the Time to Market is also aided by full-feature 
development support tools: Assembler and Linker, Software simulator, Real-time Hardware Emulators and 
production EPROM programmers (see following tables). 

Display requirements with LCD displays are easily handled (dot-matrix or static up to 4 way multiplex drive) 
by the ST62 LCD driver family members ST624x and ST628x. Brief introductions to these ST62 LCD driver 
MCUs are given in this book, for full information on these products please refer to the ST62 LCD Driver 
databook 1st edition (reference DBST624xFST/1) or a later edition. 

ST62 ROM RAM LCD EEPROM 1/0 AiD LED LCD Bbit AR SPI PACKAGE 
K RAM TIMER TIMER 

ST6240 8 192 24 128 16 12 4 4x45 2 1 QFPBO 

ST6242 8 128 24 10 6 4 4x40 1 1 OFP64 

ST6245 '4 128 12 64 11 7 4 4x24 2 1 QFP52 

ST6280 'a 192 128 128 22 12 10 16x48 1 1 1 QFP100 

ST6285 8 192 96 - 12 8 4 16x40 1 1 QFP80 

LED = Led or TRIAC driving AR TIMER = Auto Reload Timer SPI = Serial Peripheral Interlace 

~ SGS·ntOMSON --------------A.'YI li:Alll©li\l©rnOJii=©~a©fll--------------
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INTRODUCTION 

Further ST6 family members are dedicated to TV and Satellite tuning control applications (please refer to 
the SGS-THOMSON Video Products Databook, Volume 1 Signal Processing, for further information on the 
ST63 dedicated products). · 

GENERAL PURPOSE ST62 OVERVIEW 

The General Purpose members of the ST62 family of microcontrollers are Microcontrollers with "standard" 
peripherals encompassing most low-end embedded control requirements. It has been seen that nearly all 
equipments involving a control system, from children's animated toys and novelties to industrial and 
consumer controllers, have benefited from the use of a microcontroller. Not only from the increased ease 
of design, but also with the flexibility for change and upgrade, and system redefinition to differentiate 

1 between models in a range and against competitors. 

The ST62 General Purpose Microcontroller family gives different mixes of 110 lines, timers, analog to digital 
converters, packages and memory sizes (RAM, ROM/EPROM and EEPROM) to offer a suitable device 
for your application's needs. To help you in choosing, and to provide a quick route to development, the 
ST62 Starter Kits are low-cost tools providing program development support, even to the extent of the 
included programmers for the equivalent EPROM version. With this, prototypes can be made in the correct 
form factor packaging as the final product, greatly optimising marketing and qualification trials. Thus 
"General Purpose" means here that there is no dedicated application that the ST6 has been designed for, 
the choice is fully open for you, so welcome to the world of the ST62 General Purpose Microcontrollers. 

ST62 ROM RAM EEPROM 1/0 AID LED 8bil AR SPI PACKAGE 
K TIMER TIMER 

ST6210B 2 64 12 8 4 1 DIP20/S020 

ST6215B 2 64 20 16 4 1 DIP28/S028 

ST6220B 4 64 12 8 4 1 DIP20/S020 

ST6225B 4 64 20 16 4 1 DIP28/S028 

ST6230* 8 192 128 36 DIP28/S028 

ST6232* 8 192 128 36 DIP42 

ST6235* 8 192 128 36 QFP52 

ST6260B 4 128 128 13 7 6 1 1 1 DIP20/S020 

ST6265B 4 128 128 21 13 8 1 1 1 DIP28/S028 

AR TIMER = Auto Reload Timer SPI = Serial Peripheral Interface 
, • Under Development 

~ SGS·lHOMSON -------------- ._.,1 l>j]D©OO@Illll.fii©Wl@IR'ID~ --------------

6 



INTRODUCTION 
Tools for ST62xx Family 

DEVICES EMULATOR 

ROM EPROM/OTP COMPLETE DEDICATION BOARD PROBE 
' 

ST62tX ST62EtXfftX 
ST622X ST62E2Xff2X 

ST626X-EMU(3/6V) ST626X-DBE included in EMU 
ST62tXB ST62EtXBfT1XB and DBE 
ST622XB ST62E2XBfT2XB 

ST624X-EMU (no probe) 
ST6240-P/QFP 

ST624X ST62E4Xff4X 
ST6240-EMU (with probe) 

ST624X-DBE (no probe) ST6242-P/QFP 
ST6242-EMU (with probe) ST6245-P/QFP 
ST6245-EMU (with probe) 

ST626X ST62E6Xff6X ST626X-EMU ST626X-DBE included in EMU 
ST629X ST62E9Xff9X and DBE 

ST628X-EMU (no probe) 
ST6280-P/QFP ST628X ST62E8Xff8X ST6280-EMU (with probe) ST628X-DBE (no probe) 
ST6285-P/QFP ST6285-EMU (with probe) 

Software tools ST6-SW/PC 

ST636X/7X/8X ST63E85fT85 
ST638X-EMU ST638X-DBE Included in EMU & DBE 

ST6369 ST63E69fT69 

ST63tXX ST63EtXXfftXX ST63tXX-EMU ST631XX-DBE 

Tools for ST62xx Family (Continued) 

DEVICES EPROM PROGRAMMER KIT 

ROM EPROM/OTP SINGLE EPROM COMPLETE GANG GANG ADAPTOR 

ST6220-KIT/220 
ST6220-KIT/t10 

ST621X ST62E1Xff1X 
ST62EtX-EPB/220 

ST62E1 0-GP/DIP ST62E10-GPAIDIP ST6220-KIT/UK 
ST622X ST62E2Xff2X ST62E10-GP/SO ST62Et0-GPAISO ST622X-KIT/220 
ST62tXB ST62EtXBfT1XB ST62E1X-EPB/110 ST62E15-GP/DIP ST62E15-GPNDIP ST622X-KIT/11 0 
ST622XB ST62E2XBfT2XB ST62E15-GP/SO ST62E15-GPNSO ST622X-KIT/UK 

ST622X-PWRKIT/50 
ST622X-PWRKIT/60 

ST62E4X-EPB-PC ST62E40-GPIQFP ST62E40-GPNQFP ST6240-KIT/220 
ST624X ST62E4Xff 4X ST62E4X-EPB/220 ST62E42-GPIQFP ST62E42-GPNQFP ST6240-KIT/t1 0 

ST62E4X-EPB/t1 0 ST62E45-GP/QFP ST62E45-GPNQFP ST6240-KITIUK 

ST62E60-GPIDIP ST62E60-GPNDIP ST626X-KIT/220 
ST626X ST62E6Xff6X ST62E6X-EPB/220 ST62E60-GP/SO ST62E60-GPNSO ST626X-KIT/1t 0 
ST629X ST62E9Xff9X ST62E6X-EPB/t1 0 ST62E65-GP/DIP ST62E65-GPNDIP ST626X-KIT/UK 

ST62E65-GPNSO ST62E65-GPISO 
ST62E94-GPNDIP 

ST628X ST62E8Xff8X 
ST62E8X-EPB/220 Under development Under development 
ST62E8X-EPB/11 0 62E80GP/QFP 62E80GPNQFP 

Software tools ST62E85-GP/QFP ST62E85-GPNQFP ST62-FUZlYIPC 

ST636X/7X/8X ST63E85fT85 ST638X-EMU ST638X-DBE Included in EMU & DBE 

ST6369- ST63E69fT69 

ST631XX ST631XXfT1XX ST63E1XX-EPB/220 

-------------~ ~~©IH~~~/1-------------
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Type 
Number 

ST621 OB/15B/20B/25B 

ST62T1 OB!T15B/E20B/ 
ST62T20B/T25B/E25B 

ST62T1 O!T15/T20/ 
T25/E20/E25 

ST6260B/ST6265B 

ST62E60B/T60B 
ST62E65B/T65B 

ST623x 

ST62E3x/T3x 

ST6240 

ST62E40/T 40 

ST6242 

ST62E42/T 42 

ST6245 

ST62E45/T45 

ST6280 

ST62E80/T80 

ST6285 

ST62E85/T85 

fuzzyTECHTM ST6 
Explorer Edition 

ST6220-KIT 

GENERAL INDEX 

Function 

8-Bit HCMOS MCUs with ND Converter 

8-Bit OTP/EPROM HCMOS MCUs with ND Converter . 

8-Bit OTP/EPROM HCMOS MCUs with ND Converter . 

8-Bit HCMOS MCUs with ND Converter, EEPROM & 
Auto-Reload Timer . . . . . . . . . . . . . . . . . . . 

8-Bit OTP/EPROM HCMOS MCUs with ND Converter, 
EEPROM & Auto-Reload Timer . . . . . . . . . . . . . 

8-Bit HCMOS MCUs with ND Converter, EEPROM, UART & 
16-Bit Auto-Reload Timer . . . . . . . . . . . . . . . . . . . 

8-Bit OTP/EPROM HCMOS MCUs with ND Converter, 
EEPROM, UART & 16-Bit Auto-Reload ........ . 

8-Bit HCMOS MCU with LCD Driver, EEPROM and 
ND Converter . . . . . . . . . . . . . . . . . . . . 

8-Bit OTP/EPROM HCMOS MCUs with LCD Driver, EEPROM 
and ND Converter . . . . . . . . . . . . . . . . . . . . 

8-Bit HCMOS MCU with LCD Driver, and ND Converter . . . 

8-Bit OTP/EPROM HCMOS MCUs with LCD Driver, and ND 
Converter . . . . . . . . . . . . . . . .' . . . . . . . . . . . 

8-Bit HCMOS MCU with LCD Driver, EEPROM and 
ND Converter . . . . . . . . . . . . . . . . . . . . 

8-Bit OTP/EPROM HCMOS MCUs with LCD Driver, EEPROM 
and ND Converter . . . . . . . . . . . . . . . . . . . . . . . 

8-Bit HCMOS MCU with DOT MATRIX LCD Driver EEPROM 
and ND Converter . . . . . . . . . . . . . . . . . . . . . . . 

8-Bit OTP/EPROM HCMOS MCU with DOT MATRIX LCD 
Driver EEPROM and ND Converter . . . . . . . . . . . . . 

8-Bit HCMOS MCU with DOT MATRIX LCD Driver and 
ND Converter . . . . . . . . . . . . . . . . . . . . . . . . 

8-Bit OTP/EPROM HCMOS MCU with DOT MATRIX LCD 
Driver and ND Converter . . . . . . . 

Fuzzy Logic Development Tool for ST6 

Starter Kit for ST622x/1 x MCU Family . . 

Page 
Number 

13 

67 

83 

101 

173 

191 

211 

217 

221 

227 

231 

237 

241 

247 

251 

257 

261 

267 

277 

~ ~~m~~~~n -------------
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GENERAL INDEX 

Type Function Page 
Number Number 

ST622x-KIT Starter Kit for ST622x MCU Family 0 0 0 0 279 

ST626x-KIT Starter Kit for ST626x MCU Family 0 0 0 0 285 

ST6240-KIT Starter Kit for ST624x MCU Family 0 0 0 0 291 

ST6-SW Software Development Tools for ST6 MCU Family 0 0 295 

ST6xxx-EMU Real Time Development Tools for ST6 MCU Family 0 0 0 0 299 

ST62Exx-EPB EPROM Programming Boards for ST62 MCU Family 0 0 0 303 

ST62Exx-GANG Gang Programmers for ST62 MCU Family 0 0 0 0 305 

ST62-ST63 Programming Manual ........... 0 0 0 0 309 

-------------------------- ~~~~~~~ --------------------------
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ST621 OB-ST6215B 
ST6220B-ST6225B 

8-BIT HCMOS MCUs WITH ND CONVERTER 

• 3.0 to 6.0V Supply Operating Range 

• 8 MHz Maximum Clock Frequency 

• -40 to +85°C Operating Temperature Range 

• Run, Wait, Stop Modes 

• 5 different interrupt vectors 
• Look-up table capability in ROM 

• User ROM: 1828 bytes (ST62108, 158) 
3876 bytes (ST62208, 258) 

• Data ROM: User selectable size 
(in program ROM) 

• Data RAM: 64 bytes 
• ROM readout Protection 
• PDIP20, PS020 (ST621 08, 208) packages 

• PDIP28, PS028 (ST62158, 258) packages 
11 12/20 fully software programmable 1/0 as: 

-Input with pull-up resistor 
-Input without pull-up resistor 
- Input with interrupt generation 
- Open-drain or push-pull outputs 
-Analog Inputs 

a 4 1/0 lines can sink up to 20mA for direct LED or 
TRIAC driving 

11 8 bit counter with a 7-bit programmable prescaler 

• Digital Watchdog and Oscillator Safe Guard 

• 8 bit AID Converter with up lo 8 (ST621 08, 208} 
and up to 16 (ST62158, 258) analog inputs 

• On-chip clock oscillator driven by Quartz Crystal, 
Ceramic resonator or RC network 

• Power-on Reset 

a One external not maskable interrupt 
• 9 powerful addressing modes 

• The development tool of the ST621 x8, 2x8 mi
crocontrollers consists of the ST626x-EMU emu
lation and development system connected via an 
RS232 serial line to an MS-DOS PC 

Device Summary page 3/67 

September 1994 

PRELIMINARY DATA 

PDIP28 

PDIP20 

PS028 

PS020 

(Ordering Information at the end of the datasheet) 

1/67 

This is Preliminary Data from SGS-THOMSON. Details are subject to change without notice. 
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ST621 08-158-208-258 

Figure 1. ST621 OB,· ST6220B Pin Configuration 

Voo 1 '\__/20 J Vss 

TIMER 2 19 J PAO 

OSCin 3 18 J PA1 

OSCout 4 17 J PA2 

NMI 5 16 b PA3 
TEST(1) f 6 15 b PBO I Ain 

RESET [ 7 14 b PB1 I Ain 

Ain I PB? [ 8 13 b PB2 I Ain 

Ain1PB6 [ 9 12 p PB3 I Ain 

Ain I PB5 [ 10 11 b PB4/ Ain 

VR01804A 

' ' ' Note 1. ThtspiO ts also the V pptnputfor EPROM based deviCe. 

Figure 3. Block Diagram 

TEST 

NMI 

USER PROGRAM 

ROM or EPROM 
1828 Bytes (1) 
3876 Bytes (2) 

STACK LEVEL 1 

STACK LEVEL 2 

STACK LEVEL 3 

STACK LEVEL4 

STACK LEVEL 5 

STACK LEVEL 6 

64 Bytes 

V00 V88 OSCin OSCout RESET 

' 

Figure 2. ST6215B, ST6225B Pin Configuration 

Voo 
TIMER 

OSCin 

OSCout 

NMI 

Ainl PC7. 

Ain I PC6 

Ain I PC5 

Ain I PC4 
TEST(1) 

RESET 

Ainl PB? 

Ain I PB6 

Ainl PB5 

Vss 
PAO 

PA1 

P,A2 

PA3 

PA41 Ain 

PA5 I Ain 

PA6/ Ain 

PA7 I Ain 

PBOI Ain 

PB1 I Ain 

PB21 Ain 

PB31 Ain 

PB41 Ain 

VR001804 

PAO"PA3 (20mA Sink) 
PA4 .. PA7 I Ain" 

PBO .. PB7 I Ain 

PC4 .. PC7 I Ain " 

TIMER 

"NOT AVAILABLE ON ST621081208 

(1) ST6210 115 
(2) ST6220 I 25 

VR018058 

=21.:.67:__ ___________ lifi. ~~~~£~~ 
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GENERAL DESCRIPTION 

The ST6210B, ST6215B, ST6220B and ST6225B 
microcontrollers are members of the 8-bit HCMOS 
ST62xx family, a series of devices oriented to low
medium complexity applications. All ST62xx mem
bers are based on a building block approach: a 
common core is surrounded by a combination of 
on-chip peripherals (macrocells). 

The macro cells of the ST621 OB, 158, 208 and 258 
are: the Timer peripheral that includes an 8-bit 
counter with a 7-bit software programmable pres
caler, the 8-bit AID Converter with up to 8 
(ST621 08, 208) and up to 16 (ST6215B, 258) 
analog inputs (AID inputs are alternate functions of 
1/0 pins), the Digital Watchdog (DWD). 

The ST621 xB, 2x8 are upward compatible with the 
ST621x, 2x. They in addition feature enhanced RC 
oscillator, Oscillator Safe Guard, Readout Protec
tion against Piracy and a new External STOP Mode 
Control option to enlarge the range of power 
consumption/safety trade-offs. 

These devices are well suited for automotive, ap
pliance and industrial applications. The ST62E20B 
and ST62E25B EPROM versions are available for 
prototypes and low-volume production; also OTP 
versions are available. The only difference be
tween these devices are program memory size and 
1/0 pin number, following the table below. 

DEVICE SUMMARY 

Device ROM (Bytes) 1/0 Pins 

ST6210B 2K 12 

ST6215B 2K 20 

ST6220B 4K 12 

ST6225B 4K 20 

PIN DESCRIPTION 

Voo and Vss: Power is supplied to the MCU using 
these two pins. Voo is power and Vss is the ground 
connection. 

OSCin and OSCout. These pins are internally 
connected with the on-chip oscillator circuit. When 
the QUARTZ/CERAMIC RESONATOR mask op
tion is selected, a quartz crystal, a ceramic resona
tor or an external clock signal can be connected 
between these two pins. When the RC OSCILLA
TOR mask option is selected, a resistor must be 
connected between the pin OSCout and the 
ground. The OSCin pin is the input pin, the OSCout 
pin is the output pin. 

ST621 08-158-208-258 

RESET. The active low RESET pin is used to restart 
the microcontroller to the beginning of its program. 

TEST. The TEST must be held at Vss for normal 
operation (an internal pull-down resistor selects 
normal operating mode if TEST pin is not connec
ted). 

NMI. The NM I pin provides the capabilitY for asyn
chronous interrupt'applying an external not maska
ble interrupt to the MCU. The NMI is falling edge 
sensitive. 
On ST6210B, 158, 208, 258 the user can select 
as ROM mask option the availability of an on-chip 
pull-up at NMI pin. 

TIMER. This is the timer 1/0 pin. In input mode it is 
connected· to the prescaler and acts as external 
timer clock or as control gate for the internal timer 
clock. In the output mode the timer pin outputs the 
data bit when a time-out occurs. 
On ST62108, 158, 208, 258 the user can select 
as ROM mask option the availability of an on-chip 
pull-up at TIMER pin. 

PAO-PA3,PA4-PA7. These 81ines are organized as 
one 1/0 port (A). Each line may be configured under 
software control as inputs with or without internal 
pull-up resistors, interrupt generating inputs with 
pull-up resistors, open-drain or push-pull outputs. 
PAO-PA3 can also sink 20mA for direct LED driving 
while PA4-PA7 can be programmed as analog 
inputs for the AID converter., 
Note. PA4-PA7 are not available on ST621 08, 
ST6220B. 

PBO-PB7. These 8 lines are organized as one 1/0 
port (B). When the External STOP Mode Control 
option is disabled, each line may be configured 
under software control as inputs with or without 
internal pull-up resistors, interrupt generating in
puts with pull-up resistors, open-drain or push-pull 
outputs and as analog inputs for the AID converter. 
When the External STOP Mode Control option is 
enabled, PBO output Mode is forced as open-drain 
(push-pull output is not possible). The other lines 
are unchanged. 

PC4-PC7. These 4 lines are organized as one 1/0 
port (C). When the External STOP Mode Control 
option is disabled, each line may be configured 
under software control as inputs with or without 
internal pull-up resistors, interrupt generating in
puts with pull-up resistors, open-drain or push-pull 
outputs and as analog inputs for the AID converter. 
When the External STOP Mode Control is enabled 
PC7output Mode is forced as open-drain (push-pull 
output is not possible) . The other lines are unchan
ged. 
Note. PC4-PC7 are not available on ST621 08, 
ST6220B. 

------------ ';"='/. SGS•DIOMSON ___________ 3_/67 
A."f!o !llll~Cli1JII!I!!lU!l~ 
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ST621 08-158-208-258 

ST62xxCORE 

The core of the ST62xx Family is implemented 
independently from the 1/0 or memory configura
tion. Consequently, it can be treated as an inde
pendent central processor communicating with 1/0 
and memory via internal addresses, data, and 
control busses. The in-core communication is ar
ranged as shown in Figure 5; the controller being 
externally linked to both the reset and the oscillator, 
while the core is linked to the dedicated on-chip 
macrocells peripherals via the serial data bus and 
indirectly for interrupt purposes through the control 
registers. 

Registers 
The ST62xx Family core has six registers and three 
pairs of flags available to the programmer. They are 
shown in Figure 4 and are explained in the following 
paragraphs. 

Accumulator (A). The accumulator is an 8-bit 
general purpose register used in all arithmetic cal
culations, logical operations, and data manipula
tions. The accumulator is addressed in the data 
space as RAM location at address FFh. Accordin
gly the ST62xx instruction set can use the accumu
lator as any other register of the data space. 

Indirect Registers (X, Y). These two indirect regis
ters are used as pointers to the memory locations 
in the data space. They are used in the register-in
direct addressing mode. These registers can be 

Figure 5. ST62xx Core Block Diagram 

Figure 4. ST62xx Core Programming Model 
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ST62xx CORE (Continued) 

addressed in the data space as RAM locations at 
addresses SOh (X) and 81 h (Y). They can also be 
accessed with the direct, short direct, or bit direct 
addressing modes. Accordingly, the ST62xx in
struction set can use the indirect registers as any 
other register of the data space. 

Short Direct Registers (V, W). These two registers 
are used to save one byte in short direct addressing 
mode. These registers can be addressed in the 
data space as RAM locations at addresses 82h (V) 
and 83h (W). They can also be accessed with the 
direct and bit direct addressing modes. Accordin
gly, the ST62xx instruction set can use the short 
direct registers as any other register of the data 
space. 

Program Counter (PC) 

The program counter is a 12-bit register that 
contains the address of the next ROM location to 
be processed by the core. This ROM location may 
be an opcode, an operand, or an address of ope
rand. The 12-bit length allows the direct addressing 
of 4096 bytes in the program space. Nevertheless, 
if the program space contains more than 4096 
locations, the further program space can be ad
dressed by using the Program Bank Switch register. 
The PC value is incremented, after it is read the 
address of the current instruction. To execute rela
tive jumps the PC and the offset are shifted through 
the ALU, where they will be added, and the result 
is shifted back into the PC. The program counter 
can be changed in the following ways: 

- JP (Jump) instruction . . . PC= Jump address 

- CALL instruction . . . . PC= Call address 

- Relative Branch Instructions. PC= PC± offset 

- Interrupt . . . . . . . . 

-Reset 

- RET & RETI instructions 

- Normal instruction . . . 

Flags (C, Z) 

PC=Interrupt vector 

PC= Reset vector 

PC= Pop (stack) 

PC= PC+ 1 

The ST62xx core includes three pairs of flags that 
correspond to 3 different' modes: normal mode, 
interrupt mode and Non-Maskable-lnterrupt-mode. 
Each pair consists of a CARRY flag and a ZERO 
flag. One pair (CN, ZN) is used during normal 
operation, one pair is used during the interrupt 
mode (CI, Zl) and one is used during the not-mas
kable interrupt mode (CNMI, ZNMI). 

The ST62xx core uses the pair of flags that corre
spond to the actual mode: as soon as an interrupt 
(resp. a Non-Maskable-lnterrupt) is generated, the 
ST62xx core uses the interrupt flags (resp. the NMI 
flags) instead of the normal flags. When the RETI 
instruction is executed, the normal flags (resp. the 
interrupt flags) are restored if the MCU was in the 

ST621 08~158-208-258 

normal mode (resp. in the interrupt mode) before 
the interrupt. It should be observed that each flag 
set can only be addressed in its own routine (Not
maskable interrupt, normal interrupt or main rou
tine). The flags are not cleared during the context 
switching and so remain in the state they were at 
the exit of the last routine switching. 

The Carry flag is set when a carry or a borrow 
occurs during arithmetic operations, otherwise it is 
cleared. The Carry flag is also set to the value of 
the bit tested in a bit test instruction, and partici
pates in the rotate left instruction. 

The Zero flag is set if the result of the last arithmetic 
or logical operation was equal to zero, otherwise it 
is cleared. 

The switching between the three sets of flags is 
automatically performed when an NMI, an interrupt 
or a RETI instructions occurs. As the NMI mode is 
automatically selected after the reset of the MCU, 
the ST62xx core uses at first the NMI flags. 

Stack 

The ST62xx core includes true LIFO hardware 
stack that eliminates the need for a stack pointer. 
The stack consists of six separate 12-bit RAM 
locations that do not belong to the data space RAM 
area. When a subroutine call (or interrupt request) 
occurs, the contents of each level is shifted into the 
next level while the content of the PC is shifted into 
the first level (the value of the sixth level will be lost). 
When a subroutine cir interrupt return occurs (RET 
or RETI instructions), the first level register is shif
ted back into the PC and the value of each level is 
popped back into the previous level. These two 
operating modes are described in Figure 6. Since 
the accumulator, as all other data space registers, 
is not stored in this stack the handling of these 
registers should be performed inside the subrou
tine. The stack pointer will remain in its deepest 
position if more than 6 calls or interrupts are exe
cuted, so that the last return address will be lost. It 
will also remain in its highest position if the stack is 
empty and a RET or RETI is executed. In this case 
the next instruction will be executed. 
Figure 6. Stack Operation 
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MEMORY SPACES 

The MCU operates in three different memory 
spaces: program space, data space, and stack 
space. A description of these spaces is shown in 
the following figures. 

Program Space 

The program space is physically implemented in 
the ROM memory and includes all the instructions 
that are to be executed, as well as the data required 
for the immediate addressing mode instructions, 
the reserved test area and the user vectors. It is 
addressed by the 12-bit Program Counter register 
(PC register) and so the ST62xx core can directly 
address up to 4K bytes of Program Space. ST62 
devices with more than 4K ROM use ROM banked 
program memory (not available on ST621 08, 158, 
208, 258). 

Table 1. ST62108, 158 Program ROM Memory 

Device Address Description 

OOOOh-07FFh Not implemented 
0800h-087Fh Reserved 

0880h-OF9Fh 
User Program ROM 
1828 Bytes 

OFAOh-OFEFh Reserved 
OFFOh-OFF7h Interrupt Vectors 
OFF8h-OFFBh Reserved 
OFFCh-OFFDh 'NMI Vector 
OFFEh-OFFFh User Reset Vector 

Rom Protection · 

The ST621 x8, 2x8 program space can be protec
ted against external reading of the ROM contents 
when the READOUT PROTECTION mask option 
is selected. If this option is selected, the user can 
blow a dedicated fuse on the silicon by applying a 
high voltage at Vpp (see detailed information in the 
"Electrical Specification"). 

Note: 
Once the fuse is blown, it is no longer possible, 
even for SGS-THOMSON, to gain access to the 
ROM contents. Returned parts with blown fuse can 
therefore not be accepted. 

Table 2. ST62208, 258 Program ROM Memory 

Device Address Description 

0000h-007Fh Reserved 

0080h·OF9Fh 
User Program ROM 
3872 Bytes 

OFAOh-OFEFh Reserved 
OFF0h-OFF7h Interrupt Vectors 
OFFSh-OFFBh Reserved 
OFFCh-OFFDh NMI Vector 
OFFEh-OFFFh User Reset Vector 

-~-6_7 _________________________ ~~~~~~~~~ ----------------------------
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MEMORY SPACES (Continued) 

Figure 7. Memory Addressing Description Diagram 

OOOOh 

07FFh 

0800h 

OFFOh 

OFFFh 

PROGRAM SPACE 

ROM 

ROM 

INTERRUPT & 
RESET VECTORS 

f OOOh 

T 
..L 
1.0.63 

I 03Fh I 
I 

040h I 
I 
I 
I 
I 
I 
I 

.-------. 070h I 
I 
I OBOh 
I 081h I 

082h 
083h 
084h 

OCOh 
I __ 

!_ r-+ 

OFFh 

· ST6210B-15B-20B-25B 

DATA SPACE 

RAM I EEPROM 
BANKING AREA 

DATA ROM 
WINDOW 

X REGISTER 
Y REGISTER 
V REGISTER 
W REGISTER 

RAM 

DATA ROM 
WINDOW SELECT 

DATA RAM 1--
BANK SELECT 

/ 
ACCUMULATOR 

VR0015Sll 

7/67 



ST621 08-158-208-258 

MEMORY SPACES (Continued) 

Data Space 
The instruction set of the ST62xx core operates on 
a specific space, named Data Space, that contains 
all the data necessary for the processing of the 
program. The Data Space allows the addressing of 
RAM, ST62xx core/peripheral registers, and read
only data such as constants and look-up tables. 

Data ROM. All the read-only data is physically im
plemented in the ROM memoryinwhichthe Program 
Space is also implemented. The ROM memory 
contains consequently the program to be executed, 
the constants and the look-up tables needed for the 
program. 
The locations of Data Space in which the different 
constants and look-up tables are addressed by the 
ST62xx core can be considered as being a 64-byte 
window through which it is possible to access to the 
read-only data stored in the ROM memory. 

Data RAM. In the ST62108, ST62158, ST62208 
and ST62258 products the data space includes 60 
bytes of RAM, the accumulator (A), the indirect 
registers (X), (Y), the short direct registers (V), (W), 
the 1/0 port registers, the peripheral data and 
control registers, the interrupt option register and 
the Data ROM Window register (DRW register). 

As the data space is less than 256 bytes the 
ST62xx core can directly address this area and the 
Data Bank Switch register (DRBR) has not been 
implemented. 

Stack Space 
The stack space consists of six 12 bit registers that 
are used for stacking subroutine and interrupt re
turn addresses plus the current program counter 
register. 

Figure 8. ST62108,15B,208,25B Data Memory 
Space 
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MEMORY SPACES (Continued) 

Data Window register (DWR) 

The Data ROM window is located from address 040h 
to address 7Fh in the Data space. It allows the direct 
reading of 64 consecutive bytes located anywhere in 
the ROM memory between the addresses OOOOh 
and 1 FFFh (if implemented on the particular device). 
All the bytes of the ROM memory can therefore be 
used to store either instructions or read-only data. 
Indeed, the window can be moved by step of 64 bytes 
along the ROM memory in writing the appropriate 
code in the Write-only Data Window register (DWR 
register, location C9h). 

The DWR register can be addressed like a RAM 
location in the Data Space at the address C9h, 
nevertheless it is a write only register that cannot 
be accessed with single-bit operations. This regis
ter is used to move the 64-byte read-only data 
window (from the 40h address to 7Fh address of 
the Data Space) up and down the ROM memory of 
the MCU in steps of 64 bytes. The effective address 
of the byte to be read as a data in the ROM memory 
is obtained by the concatenation of the 6 least 
significant bits of the register address given in the 
instruction (as least significant bits) and the content 
of the DWR register (as most significant bits, see 
Figure 8). So when addressing location 40h of 
dataspace, and 0 is loaded in the DWR register, the 
phisycal addressed location in ROM is OOh. The 
DWR register is not cleared at reset, therefore it 
must be written to before the first access to the Data 
ROM window area. 

Figure 9. Data ROM Window Memory Addressing 
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Figure 10. Data ROM Window Register 
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TEST MODE 

For normal operation the TEST pin must be held low 
when reset is active. An on-chip 1 OOkQ pull-down 
resistor is internally connected to the TEST pin. 

INTERRUPT 

The ST62xx core can manage 4 different maskable 
interrupt sources, plus one I)On-maskable interrupt 
source (top priority level interrupt). Each source is 
associated with a particular interrupt vector that 

' contains a Jump instruction to the related interrupt 
service routine. Each vector is located in the Pro
gram Space at a particular address (see Table 1 ). 
When a source provides an interrupt request, and 
the request processing is also enabled by the 
ST62xx core, then the PC register is loaded with 
the address of the interrupt vector (i.e. of the Jump 
instruction). Finally, the PC is loaded with the ad
dress of the Jump instruction and the interrupt 
routine is processed. 

The ST6210B, ST62158, ST62208 and ST62258 
microcontrollers have six different interrupt sources 
associated to different interrupt vectors as it is 
described in table below. 

Table 3. Interrupt Vector/Source Relationship 

Interrupt Source Associated Vector Vector Address 

NMipin 
Interrupt vector #0 (FFCh, FFDh) 
(NMI) 

PortA pins Interrupt vector #1 (FF6h, FF7h) 

Port Bpins Interrupt vector #2 (FF4h, FF5h) 

PortCpins Interrupt vector #2 (FF4h, FF5h) 

TIMER peripheral Interrupt vector #3 (FF2h, FF3h) 

ADC peripheral Interrupt vector #4 (FFOh, FF1 h) 

Interrupt Vectors Description 
- The ST62xx core includes 5 different interrupt 

vectors in order to branch to 5 different interrupt 
routines in the static page of the Program Space. 

- The interrupt vector associated with the non
maskable interrupt source is named interrupt 
vector #0. It is located at addresses FFCh,FFDh 
in the Program Space. On ST6210B, ST6215B, 
ST6220B and ST6225B this vector is associated 
with the external falling edge sensitive interrupt 
pin (NMI). 

- The interrupt vector located at addresses FF6h, 
FF7h is named interrupt vector #1. It is associ
ated with Port A pins and can be programmed by 
software either in the falling edge detection mode 
or in the low level sensitive detection mode ac
cording to the code loaded in the Interrupt Option 
Register (lOR). 

- The interrupt vector located at addresses FF4h, 
FF5h is named interrupt vector #2. It is associ
ated with Port 8 and C pins and can be pro
grammed by software either in the falling edge 
detection mode or in the positive edge detection 
mode according to the code loaded in the Inter
rupt Option Register (lOR). 

-The two interrupt vectors located respectively at 
addresses FF2h, FF3h and addresses FFOh, 
FF1 h are respectively named interrupt vector #3 
and #4. Vector #3 is associated to the TIMER 
peripheral and vector #4 to the AID converter 
peripheral. 

All the on-chip peripherals have an interrupt re
quest flag bit (TMZ for timer, EOC for AID), that 
is set to one when the device generates an inter
rupt request and a mask bit (ETI for timer, EAI for 
AID) that must be set to one to allow the transfer 
of the flag bit to the core. 

Interrupt Priority 

The non-maskable interrupt request has the hi
ghest priority and can interrupt any other interrupt 
routines at any time, nevertheless the four other 
interrupts can not interrupt each other. If more than 
one interrupt request are pending, they are proces
sed by the ST62xx core according to their priority 
level: vector #1 has the higher priority while vector 
#4 the lower. 
The priority of each interrupt source is fixed. 

_10_ffi_7 _______________________ ~~~~~~~~ --------------------------
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INTERRUPT (Continued) 

Interrupt Option Register Table 4. Interrupt Option Register Description 

The Interrupt Option Register (lOR register, loca
tion C8h) is used to enable/disable the individual 
interrupt sources and to select the operating mode 
of the external interrupt inputs. This register can be 
addressed in the Data Space as RAM location at 
the address C8h, nevertheless it is a write-only 
register that cannot be accessed with single-bit 
operations. The operating modes of the external 
interrupt inputs associated to interrupt vectors #1 
and #2 are selected through bits 5 and 6 of the lOR 
register. -

Figure 11. Interrupt Option Register 
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to one, the interrupt #1 (Port A) is low level sensi
tive, when cleared to zero the negative edge sen
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ESB. Edge Selection Bit. When this bit is set to one, 
the interrupt #2 (Ports 8 & C) is positive edge 
sensitive, when cleared to zero the negative edge 
sensitive interrupt is selected. 

GEN. Global Enable Interrupt. When this bit is set 
to one, all the interrupts are enabled. When this bit 
is cleared to zero all the interrupts (excluding NMI) 
are disabled. 

This register is cleared on reset. 

SET Enable all interrupts 
GEN 

CLEARED Disable all interrupts 

, 
SET Rising edge mode on 

ESB 
interrupt input #2 

CLEARED Falling edge mode on 
interrupt input #2 

SET Level-sensitive mode on 

LES 
interrupt input #1 

CLEARED Falling edge mode on 
interrupt input #1 

OTHERS NOT USED 

External Interrupts Operating Modes 
The NMI interrupt is associated to the external 
interrupt pin of the ST621 08, ST62158, ST6220B 
and ST6225B devices. This pin is falling edge 
sensitive and the interrupt pin signal is latched by 
a flip-flop which is automatically reset by the core 
at the beginning of the non-maskable interrupt 
service routine. A Schmitt trigger is present on NMI 
pin. 
The two interrupt sources associated with the fal
ling/rising edge mode of the external interrupt pins 
(Ports A-vector #1, Ports 8 and C-vector #2) are 
connected to two internal latches. Each latch is set 
when a falling/rising edge occurs during the pro
cessing of the first one, will be processed as soon 
as the first one has been finished (if there is not a 
higher priority interrupt request). If more than one 
interrupt occurs during the processing of the first 
one, these other interrupt requests will be lost. 
The storage of the interrupt requests is not availa
ble in the level sensitive detection mode. To be 
taken into account, the low level must be present 
on the interrupt pin when the core samples the line 
after the execution of the instructions. 
During the end of each instruction the core tests 
the interrupt lines and if there is an interrupt request 
the next instruction is not executed and the related 
interrupt routine is executed. 

Note 

On ST621 08,158 and ST62208,258 the user can 
select the availability of an on-chip pull-up at NMI 
pin as ROM mask option (see option list at the end 
of the datasheet). 

When GEN bit is low, the NMI interrupt is active but 
cannot cause a wake up from STOP/WAIT modes. 

-------------- LW. ~~m!~~ 11/67 
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INTERRUPT (Continued) 

Interrupt Procedure. The interrupt procedure is 
very similar to a call procedure, indeed the user can 
consider the interrupt as an asynchronous call 
procedure. As this is an asynchronous event, the 
user does not know about the context and the time 
at which it occurred. As a result the user should 
save all the data space registers which will be used 
inside the interrupt routines. There are separate 
sets of processor flags for normal, interrupt and 
non-maskable interrupt modes which are automat
ically switched and so these do not need to be 
saved. 

The following list summarizes the interrupt procedure: 

ST62xx actions 
- Interrupt detection 
- The flags C and Z of the main routine are ex-

changed with the flags C and Z of the interrupt 
routine (or the NMI flags) 

-The value of the PC is stored in the first level of 
the stack 

-The normal interrupt lines are inhibited (NMI still 
active) 

- First internal latch is cleared 
-The related interrupt vector is loaded in the PC. 

User actions 
- User selected registers are saved inside the in

terrupt service routine (normally on a software 
stack) 

-The source of the interrupt is found by polling 
(if more than one source is associated to the 
same v~ctor) the interrupt flag of the source. 

- Interrupt servicing 
- Return from interrupt (RETI) 

ST62xx actions 
- Automatically the ST62xx core switches back to 

the normal flags (or the interrupt flags) and pops 
the previous PC value from the stack 

The interrupt routine begins usually by the identifi
cation of the device that has generated the interrupt 
request (by polling). The user should save the 
registers which are used inside the interrupt routine 
(that holds relevant data) into a software stack. 
After the RETI instruction execution, the core car
ries out the previous actions and the main routine 
can continue. 

Figure 12. Interrupt Processing Flow-Chart 
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INTERRUPT (Continued) 

Table 5. Interrupt Requests and Mask Bits 

Peripheral Register Address 
Register 

GENERAL lOR CBh 

TIMER TSCR D4h 

AID Converter ADCR D1h 

Port PAn ORPA-DRPA C4h-CCh 

Port PBn ORPB-DRPB C5h-CDh 

Port PCn ORPC-DRPC C6h-CEh 

Figure 13. Interrupt Circuit Diagram 
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RESET 

The ST621 08, 158, 208, 258 can be re93t in three 
ways: by the external reset input (RESET) tied low, 
by power-on reset and by the digital Watchdog 
peripheral. 

RESET Input 
The RESET pin can be connected to a device of 
the application board in order to restart the MCU 
during its operation. The activation of the RESET 
pin may occur in the RUN, WAIT or STOP mode. 
This input has to be used to reset the MCU internal 
s!at~ and provide a correct start-up procedure. The 
pm I? act1ve low an.d ha~ a Schmitt trigger input. 
The mternal reset s1gnal IS generated by adding a 
delay to the external signal. Therefore even short 
pulses at the RESET are accepted, provided Voo 
has finished its rising phase and the oscillator is 
running correctly (normal RUN or WAIT modes). 
The MCU is kept in the Reset state as long as the 
RESET pin is held low. 

If the RESET activation occurs in the RUN or WAIT 
mode, the processing of the program is stopped (in 
RUN mode only), the Input/Outputs are placed in 
input with pull-up resistors, the Low Frequency 
Auxiliary Oscillator (LFAO) is stopped and the main 
Oscillator is restarted. When the level on the RESET 
pin becomes high, the initialization sequence is 
executed just after the internal delay. 

If a RESET pin activation occurs in the STOP 
mode, t~e oscill.at~r start? and all the inputs/outputs 
are configured m mput w1th pull-up resistors. When 
!h~. l~vel. of the RESET pin becomes high, the 
lnltlahzallon sequence 1s started just after the in
ternal delay. 

Power-on Reset 
The function of the POR consists in waking up the 
~CU duri.ng the power-on sequence. At the begin
mng of th1s sequence, the MCU is configured in the 
Reset state: every Input/Output port is configured 
in input with pull-up resistor and no instruction is 
executed. When the power supply voltage be
comes sufficient, the oscillator starts to operate, 
nevertheless an internal delay is generated to allow 
the oscillator to be completely stabilized before the 
execution of the first instruction. The initialization 
sequence is executed just after the internal delay. 

The internal delay is generated by an on-chip coun
!er. The internal reset is released 2048 cycles of the 
Internal frequency after the external reset is relea
sed. 

Note: 
When the OSG is enabled, the first pulses to the 
on-c.hip counter generating the internal delay are 
commg from the Low Frequency Auxilliary Oscilla
tor (LFAO), until the Main Oscillator starts running. 

To have a correct start-up, the user should take 
care that the internal reset is not released before 
the Voo level is sufficient to allow MCU operation 
at the chosen frequency (see Recommended Ope
rating Conditions). 

A proper reset signal for slow rising Voo can be 
generally provid~ an external RC network 
connected at pin RESET. 

14/67 ----------- ru SliS·ntOMSON ------------.,,. ~OO:fll!l~U!il:lllllml~ 
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RESET (Continued) 

Watchdog Reset 

The ST621xB, 2xB provide an on-chip watchdog 
function in order to provide a graceful recovery from 
a software upset. If the watchdog register is not 
refreshed, preventing the end-of-count being rea
ched, the internal reset is activated. This, in parti
cular, resets the watchdog. The MCU restarts as 
with normal reset from RESET pin including the 
internal delay. 

Figure 14. Reset Circuit 

WATCHDOG RESET------" 

ST621 08-158-208-258 

Application Notes 

An external resistor between Voo and reset pin is 
not required because an internal pull-up device is 
provided. 

The POR device operates in a dynamic manner in 
the way that it brings about the initialization of the 
MCU when it detects a dynamic rising edge of the 
Voo voltage. The typical detected threshold is a
bout 2 volts, but the actual value of the detected 
threshold depends on the way in which the \bo 
voltage rises up. The POR device DOES NOT allow 
the supervision of a static or slowly rising or falling 
edge of the Voo voltage. 

CK 

COUNTER 

RESET 
RESET 

ST6 
INTERNAL 
RESET 

VAOB200 
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RESET (Continued) 

Figure 15. Reset and Interrupt Processing 
Flow-Chart 

YES 

RESET 

NMI MASK SET 
INT LATCH CLEARED 

( IF PRESENT) 

LOAD PC 
FROM RESET LOCATIONS 

FFE/ FFF 

MCU Initialization Sequence 

When a reset occurs the stack is reset to the 
program counter, the PC is loaded with the address 
of the reset vector (located in the program ROM at 
addresses FFEh & FFFh). A jump instruction to the 
beginning of the program has to be written into 
these locations. After a reset a NMI is automatically 
activated so that the core is in non-maskable inter
rupt mode to prevent false or ghost interrupts du
ring the restart phase. Therefore the restart routine 
should be terminated by a RETI instruction to 
switch to normal mode and enable interrupts. If no 
pending interrupt is present at the end of the reset 
routine the ST62xx will continue with the instruction 
after the RETI; otherwise the pending interrupt will 
be serviced. 

Figure 16. Restart Initialization Program Flow
Chart 

INITIALIZATION 
ROUTINE 

RETI 

VA00181 
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RESET (Continued) 

Table 6. Reset Value 

Register 

Port Data Registers 
Port Direction Register 
Port Option Register 
Interrupt Option Register 
Timer Status/Control 

X, Y, V, W, Register 
Accumulator 
Data RAM 
Data ROM Window Register_ 
AID Result Register 

Timer Counter Register 
Timer Prescaler Register 
-Watchdog Counter Register 
AID Control Register 

Address Value 

OCOh to OC2h 
OC4h to OC6h 
OCChto OCEh OOh 
OCBh 
OD4h 

OBOh to 083h 
OFFh 
084h to OBFh Undefined 
OC9h 
ODOh 

OD3h FFh 
OD2h 7Fh 
ODBh FEh 
OD1h 40h 

--'-------------- LW. ~~=~~it 
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Comment 

1/0 are Input with pull-up 
110 are Input with pull-up 
Interrupt disabled 
Timer disabled 

As written if programmed 

Max count loaded 

AID in Standby, main oscillator ON 

17/67 
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WAIT & STOP MODES 

The WAIT and STOP modes have been implemen
ted in the ST62xx core in order to reduce the 
consumption of the product when the latter has no 
instruction to execute. These two modes are des
cribed in the following paragraphs. 

In addition, the Low Frequency Auxiliary Oscillator 
(LFAO) can be used instead of the main oscillator 
to reduce power consumption in RUN and WAIT 
mode. 

WAIT Mode 
The MCU goes into the WAIT mode as soon as the 
WAIT instruction is executed. The microcontroller 
can also be considered as being in a "software 
frozen" state where the core stops processing the 
instructions of the routine, the contents of the RAM 
locations and peripheral registers are saved as 
long as the power supply voltage is higher than the 
RAM retention voltage, but where the peripherals 
are still working. 

The WAIT mode can be used when the user wants 
to reduce the consumption of the MCU when it is 
idle, while not losing count of time or monitoring of 
external events. The active oscillator (main oscilla
tor or LFAO) is not stopped in order to provide a 
clock signal to the peripherals. The Timer counting 
may be enabled as well as the Timer interrupt 
before entering the WAIT mode; this allows the 
WAIT mode to be left when Timer interrupt occurs. 
The above explanation related to the timers applies 
also to the AID converter. 

If the power consumption has to be further reduced, 
the Low Frequency Auxiliary Oscillator (LFAO) can 
be used (provided the main oscillator has a fre
quency higher than the LFAO). It must be switched 
on before entering the WAIT mode. 

If the exit from the WAIT mode is performed with a 
general RESET (either from the activation of the 
external pin or by watchdog reset) the MCU enters 
a normal reset procedure as described in the RE
SET chapter. If an interrupt is generated during 
WAIT mode the MCU behavior depends on the 
state of the ST62xx core before the initialization of 
the WAIT sequence, but also of the kind of the 
interrupt request that is generated. This case is 
described in .the following paragraphs. In any case, 
the ST62xx core does not generate any delay after 
the occurrence of the interrupt because the oscillator 
clock is still available. 

STOP Mode 
If the Watchdog is disabled the STOP mode is 
available. When in STOP mode the MCU is pla
ced in the lowest power consumption mode. In 
this operating mode the microcontroller can be 
considered as being "frozen", no instruction is 
executed, the oscillator is stopped, the contents 
of the RAM locations and peripheral registers are 
saved as long as the power supply voltage is 
higher than the RAM retention voltage, and the 
ST62xx core waits for the occurrence of an exter
nal interrupt request or Reset activation to output 
from the STOP state. 

If the exit from the STOP mode is performed with 
a general RESET (by the activation of the exter
nal pin) the MCU will enter a normal reset proce
dure as described in the RESET chapter. The 
case of an interrupt depends on the state of the 
ST62xx core before the initialization of the STOP 
sequence and also of the kind of the interrupt 
request that is generated. 

_18_16_7 ________________________ ~~~~~~~~ 
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WAIT & STOP MODES (Continued) 

This case will be described in the following para
graphs. In any case, the ST62xx core generates a 
delay after the occurrence of the interrupt request in 
order to wait for the complete stabilization of the 

. oscillator before the execution of the first instruction. 

Exit from WAIT and STOP Modes 

The following paragraphs describe the output pro
cedure of the ST62xx core from WAIT and STOP 
modes when an interrupt occurs (not a RESET). It' 
must be noted that the restart sequence depends 
on the original state of the MCU (normal, interrupt 
or non-maskable interrupt mode) before the start 
of the WAIT or STOP sequence, but also of the type 
of the interrupt request that is generated. 

In any case, interrupts do not affect the oscillator 
selection. When the LFAO is used, the user pro
gram must handle oscillator selection as soon as 
the RUN mode resumes. 

Normal Mode. If the ST62xx core was in the main 
routine when the WAIT or STOP instruction has 
been executed, the ST62xx core outputs from the 
stop or wait mode as soon as any interrupt occurs; 
the related interrupt routine is executed and at the 
end of the interrupt service routine the instruction 
that follows the STOP or the WAIT instruction is 
executed if no other interrupts are pending. 

Not Maskable Interrupt Mode. If the STOP or 
WAIT instruction has been executed during the 
execution of the non-maskable interrupt routine, 
the ST62xx core outputs from the stop or wait mode 
as soon as any interrupt occurs: the instruction that 
follows the STOP or the WAIT instruction is execu
ted and the ST62xx core is still in the non-maskable 
interrupt mode even if another interrupt has been 
generated. 

ST621 08-158-208-258 

Normal Interrupt Mode. If the ST62xx core was in 
the interrupt mode before the initialization of the 
STOP or WAIT sequence, it outputs from the stop 
or wait mode as soon as any interrupt occurs. 
Nevertheless, two cases have to be consi.cJered: 
- If the interrupt is a normal interrupt, the interrupt 

routine in which the wait or stop was entered will 
be completed with the execution of the instruction 
that follows the STOP or the WAIT and the ST6xx 
core is still in the interrupt mode. At the end of 
this routine pending interrupts will be serviced in 
accordance to their priority. 

- If the interrupt is a non-maskable interrupt, the 
non-maskable routine is processed at first. 
Then the routine in which the wait or stop was 
entered will be completed with the execution of 
the instruction that follows the STOP or the 
WAIT and the ST6xx core remains in the normal 
interrupt mode. 

Notes: 

To reach the lowest power consumption during 
RUN or WAIT modes, the user software must take 
care of: 
- configuring unused 1/0 as input without pull-up 

with well defined logic levels. 
- placing the AID converter in its power down mode 

by clearing the PDS bit in the AID control register 
before entering the STOP instruction. 

- stopping Timer external clock 
- selecting the Low Frequency Auxiliary Oscillator 

(provided the main oscillator runs faster). 

When the hardware activated watchdog is selected 
or the software watchdog enabled, the STOP in
struction is deactivated and any attempt to execute 
the STOP instruction will cause an execution of a 
WAIT instruction. 

If all the interrupt sources are disabled (including 
NMI if GENis low), the restart of the MCU can only 
be done by a Reset activation. The WAIT and 
STOP instructions are not executed if an enabled 
interrupt request is pending. 

------------- LW. ~=~:~~~ 19/67 
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ON-CHIP CLOCK OSCILLATOR 

The ST62108,158, 208, 258 provide a Main Os
cillator which can be used with an external clock, 
with crystal or ceramic resonator, with a RC net
work. In addition, a Low Frequency Auxiliary Oscil
lator can be switched on for safety reason, to 
reduce power consumption or to have a fully inte
grated clock circuitry. 

The internal frequency is divided by 12 to produce 
the Timer, the AID converter and the Watchdog 
clock. 

With a 8MHz external frequency, the fastest ma
chine cycle is therefore 1.62&rs. 

The machine cycle is the smallest unit needed to 
execute any operation (i.e. increment the program 
counter). An instruction may need two, four, or five 
machine cycles to be executed. 

Figure 17. Crystal Parameters 

Crystal Parameters: AT·cut Parallel Resonance Crystal 
CO = Parallel Resonance Capacttance 

Figure 18. Oscillator Connection 

CRYSTAURESONATOR CLOCK 
CRYSTAURESONATOR mask option 

ST6xxx 

OSCin OSCout 

VA00016 

EXTERNAL CLOCK 
CRYSTAURESONATOR mask opt1on 

ST6xxx 

OSCin OSCout 

T 
VAOOA15 

RCNETWORK 
RC NETWORK mask option 

ST6xxx 

OSCin 

VAOOB15 

INTEGRATED CLOCK 
CRYSTAURESONATOR mask option 

OSG ENABLED mask option 

ST6xxx 

OSCin OSCout 

~ 

VAOOC15 

CL 1 = CL2 = 12 to 22pF for a 4/BMHz crystal 
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ON-CHIP CLOCK OSCILLATOR (Continued) 

Main Oscillator 

The oscillator is configured through mask option. 
When the CRYSTAURESONATOR option is selec
ted, it must be used with a quartz crystal, a ceramic 
resonator or an external signal provided on pin 
OSCin. When the RC NETWORK option is selec
ted, the system clock is generated by a RC net
work. 

The oscillator can be turned off when the OSG 
ENABLED mask option is selected by setting OS
GOFF bit of the ADC Control Register. The Low 
Frequency Auxiliary Oscillator is automatically star
ted. 

Turning on the main oscillator is achieved by a 
software reset of bit OSCOFF of the AID Converter 
Control Register or by resetting the MCU. Restar
ting the main oscillator takes the oscillator start up 
time plus possibly the duration of the software 
instruction at fi.FAO low frequency. 
Low Frequency Auxiliary Oscillator (LFAO) 

The Low Frequency Auxiliary Oscillator has three 
main purposes. First, it can be used to reduce 
power consumption in non timing critical rou
tines. Second, it enables to generate a fully inte
grated system clock, without any external 
components. Last, it acts as safety oscillator in 

- case of the main oscillator fails. 

This oscillator is available when the OSG ENABLED 
mask option is selected. In this case, it automat
ically starts one of its periods after the first missing 
edge from the main oscillator, whatever the reason 
(main oscillator defective, no clock circuitry provi
ded, main oscillator switched off ... ). 

User program, normally interrupts, WAIT and 
STOP instructions, is normally processed but at 
the reduced fi.FAO frequency. The AID converter 
accuracy is decreased, as the internal frequency is 
below 1MHz. 

Atpoweron, the LowFrequencyAuxiliaryOscillator 
starts faster than the Main Oscillator. It therefore 
feeds the on-chip counter generating the POR 
delay until the Main Oscillator runs. 
The Low Frequency Auxiliary Oscillator is switched 
off as soon as the main oscillator starts. 

ST621 08·158·208·258 

Figure 19.0SCOFF Bit in ADC Control Register 

ADCR 

ADC Control Register 
( D1 h, Read/ WrHe ) 

OSCOFF. When low, this bit enables main oscillator 
to run. The main oscillator is switched off when 
OSCOFF is high. 

Oscillator Safe Guard 

The Oscillator Safe Guard (OSG) enables to dra
stically increase the safety of operation of ST62xx 
devices. It has three basic functions. It first filters 
spikes from the oscillator lines which would result 
in over frequency to the ST62 core. Second, it gives 
access to the Low Frequency Auxilliary Oscillator 
(LFAO), used to ensure minimum processing in 
case of failure of the main oscillator, to reduce 
power consumption or to provide a fixed frequency 
low cost oscillator. Last, it automatically limits the 
internal frequency to ensure correct operation in 
case the power supply drops. 

The OSG is enabled or disabled through the OSG 
mask option. It can be seen as a filter whose cross 
over frequency is device dependent. 

Spikes on the oscillator lines result in an increased 
internal frequency. Without the OSG, this may lead 
to an over frequency at the operating power supply. 
The OSG filters such spikes (see Figure 20}. Any
way, enabling the OSG limits the maximum fre
quency to fosg. 
When the OSG is enabled, it gives access to the 
Low Frequency Auxiliary Oscillator. This oscillator 
starts operating after the first missing edge of the 
main oscillator (see Figure 21 ). 
Over frequency at a given power supply is seen by 
the OSG as spikes. It therefore filters some periods 
in order that the internal frequency of the device is 
kept within both the range the particular device can 
stand (depending on Vdd} and below ts9 , the 
maximum authorised frequency with OSG en
abled. 

Notes: 
The OSG should be used wherever possible as it 
provides maximum safety. Care must be taken as 
it increases power consumption and reduces the 
maximum authorised frequency down to bsG. 

------------ r,r'J. SliS·niOMSON ___________ 2_1_167 
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ON-CHIP CLOCK OSCILLATOR (Continued) 

Figure 20. OSG Filtering Principle 
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Figure 21. OSG Emergency Oscillator Principle 
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ON-CHIP CLOCK OSCILLATOR (Continued) 

Figure 22. Clock Circuits Block Diagram 
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<D In this area, operation is guaranteed at the quartz crystal frequency. 
® When the OSG is disabled, operation in this area is guaranteed at the quartz crystal frequency 

When the OSG is enabled, operation in this area is guaranteed at a frequency of at leastdsG min. 

® When the OSG is disabled, operation in this area is guaranteed at the quartz crystal frequency 
When the OSG is enabled, access to this area is prevented. The internal frequency is kept atd>sG. 

® When the OSG is disabled, operation in this area is not guaranteed 
When the OSG is enabled, access to this <!rea is prevented. The internal frequency is kept atd>sG. 
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INPUT/OUTPUT PORTS 

The ST6210B, ST6215B, ST6220B and ST6225B 
microcontroller have respectively 12 and 20 In
put/Output lines that can be individually pro
grammed either in the input mode or the output 
mode with the following software selectable op
tions: 
- Input without pull-up and without interrupt 
- Input with pull-up and with interrupt 
- Input with pull-up without interrupt 
-Analog inputs (PA4-PA7, PBO-PB7, PC4-PC3) 
- Push-pull output 
- Standard Open drain output 
- 20mA Open drain output 

The lines are organized in three Ports (Port A, B 
and C). 
Each port occupies 3 registers in the data space. 
Each bit of these registers is associated with a 
particular line (for instance, the bits 0 of the Port A 
Data, Direction and Option registers are associated 
with the PAO line of Port A). 

The three DATA registers (ORA, ORB, DRC), are 
used to read the voltage level values of the lines 

Figure 23. 110 Port Block Diagram 

SIN CONTROLS 
RESEr 

t t J J rl DATA I 
DIRECTION I 
REGISTER 

~ 
I DATA I 

SHIFT 
I REGISTER I 

~ 
REGISTER y OPTION ~ 

REGISTER 

1:'. 
p, 

sL /1 

~ 
:......., 

TO INTERRUPT 

TOADC ~ 

programmed in the input mode, or to write the logic 
value of the signal to be output on the lines config
ured in the output mode. The port data registers 
can be read to get the effective logic levels of the 
pins, but they can be also written by the user 
software, in conjunction with the related option 
registers, to select the different input mode options. 

Single-bit operations on 1/0 registers are possible 
but care is necessary because reading in input 
mode is done from 1/0 pins while writing will directly 
affect the Port data register causing an undesired 
change of the input configuration. 

The three Data Direction registers (DORA, DDRB 
and DDRC) allow the selection of the data direction 
of each pin (input or output). 

The three Option registers (ORA, ORB and ORC) 
are used to select the different port options avail
able both in input and in output mode. 

All the 1/0 registers can be read or written as any 
other RAM location of the data space, so no extra 
RAM cell is needed for port data storing and ma
nipulation. During the initialization of the MCU, all 
the 110 registers are cleared and the input mode 
with pull-up/no-interrupt is selected on all the pins, 
thus avoiding pin conflicts. 

VoD 

INPUT/OUTPUT 

r II 

:f ~ 

>---[ 

ff 

VA000413 
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INPUT/OUTPUT PORTS (Continued) 

110 Pin Programming 

Each pin can be individually programmed as input 
or output with different input and output configura
tions, except PBO and PC? when the External 
STOP Mode Control option is selected. 

This is achieved by writing the relevant bit in the 
data (DR), data direction register (DDR) and option 
registers (OR). Table 7 shows all the port configu
rations that can be selected by user software. 

Input Option Description 

Pull-up, High Impedance Option. All the input 
lines can be individually programmed with or with
out an internal pull-up according to the codes pro
grammed in the OR and DR registers. If the pull-up 
option is not selected, the input pin is in the high
impedance state. 

Interrupt Option. All the input lines can be individu
ally connected by software to the interrupt lines of 
the ST62xx core according to the codes pro
grammed in the OR and DR registers. The pins of 
Port A are AND-connected to the interrupt associ
ated to the vector #1. The pins of Port B & C are 
AND-connected to the interrupt associated to the 
vector #2. The interrupt modes (falling edge sensi
tive, rising edge sensitive, low level sensitive) can 
be selected by software for each port by program
ming the lOR register. 

Analog Input Option. The sixteen PA4-PA7, PBO
PB7, PC4-PC7 pins can be configured to be analog 
inputs according to the codes programmed in the 
OR and DR registers. These analog inputs are 
connected to the on-chip 8-bit Analog to Digital 
Converter. ONLY ONE pin should be programmed 
as analog input at a time, otherwise the selected 
inputs will be shorted. 

Table 7. 110 Port Options Selection 

DDR OR DR Mode Option 

Figure 24. 110 Port Option Registers 

ORA/8/C 

, Port A B C Option Register 
( CCh PA, COh PB, CEh PC, !read/ Write) 

lwlool~lwlool~lrnlool 
PA7, PAO Option Brts 
PB7 • PBO Opbon Bits 
PC7 • PCO Opbon B1ts 

Figure 25. 110 Port Data Direction Registers 

DDRA/8/C 

Port A1 B._ C Data Direction Registers 
( C4h P11, l'5h PB, C6h PC Read/ Write) 

lo?loslosiD41D3Io2lo1lool 

PA7 • PAO=Data Direcbon B1ts 
PB7 -PBD=Da!a D1rect1on B~s 
PC7 • PCO=Data Dimction Bits 

Figure 26. 110 Port Data Registers 

DRA/8/C 

Port A 8 C Data Registers 
(COh PA, Cfh PB, C2h PC, Read/Write) 

lo?losloslo4loslo2lo1lool 

PA7-PAO = Data B1t 
PB7.PBO =Data B1ts 
PC7.PCO =Data B1ts 

Note: For complete coding explanation refer to Table 7 

0 0 0 Input With pull-up, no interrupt (Reset state) 

0 0 1 Input No pull-up, no interrupt 

0 1 0 Input With pull-up, with interrupt 

0 1 1 
Input No pull-up, no interrupt (PAO-PA3 pins) 

Input Analog input (PA4-PA7, PBO-PB7, PC4-PC7 pins) 

1 0 X Output 20m A sink open-drain output (PAO-PA3 pins) 

1 0 X Output Standard open-drain output (PA4-PA7, PBO-PB7, PC4-PC7 pins) 

1 1 X Output 20mA sink push-pull output (PAO-PA3 pins) 

Notes: X. Means don't care. 

------------ 'W SGS-ntOMSON ___________ 2_5_167 
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INPUT/OUTPUT PORTS (Continued) 

Note: 

Switching the 1/0 ports from one state to another should 
be done in a way that no unwanted side effects can 
happen. The recommended safe transitions are shown 
below. All other transitions are risky and should be 
avoided during change of operation mode as it is most 
likely that there will be an unwanted side-effect such as 
interrupt generation or two pins shorted together by the 
analog input lines. 
Single bit instructions (SET, RES, INC and DEC) 
should be used very carefully with Port A, Band C 
data registers because these instructions make an 
implicit read and write back of the whole addressed 
register byte. In port input mode however data 
register address reads from input pins, not from 
data register latches and data register information 
in input mode is used to set characteristics of the 
input pin (interrupt, pull-up, analog input), therefore· 
these characteristics may be unintentionally repro
grammed depending on the state of input pins. As 

State Transition Diagram for Safe Transitions 

Interrupt 010• 

-~~~~~------ I 

general rule is better to use single bit instructions 
on data register only when the whole port is in 
output mode. If input or mixed configuration is 
needed it is recommended to keep a copy of the 
data register in RAM. On this copy it is possible to 
use single bit instructions, then the copy register 
could be written into the port data register. 

SET bit, datacopy 
LD a, datacopy 
LD DRA, a 

The WAIT and STOP instructions allow the ST62xx 
to be used in situations where low power consump
tion is needed. The lowest power consumption is 
achieved by configuring 1/0s in input mode with 
well-defined logic levels. 

The user has to take care not to switch outputs with 
heavy loads during the, conversion of one of the 
analog inputs in order to avoid any disturbance in 
the measurement. 

011 Input 
Analog I ------------

pull-up (Reset 000-----

-~t!'_l~el_______ I 
Output . 100-------

001 Input 

I ------------
101 Outp~t 

-~~~~ ~~~~~--- I 
Output 110 -------
Push-pull 

Open Dra1n I ------------
111 Output 

Push-pull 

Note *. xxx = DDR, OR, DR Bits respecUvely 
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INPUT/OUTPUT PORTS (Continued) 

Table 8. 110 Port Options Selection 

Mode Available At<1l 

PAO-PA7 
PBO-PB7 

Input PC4-PC7 
TIMER 

PAO-PA7 

Input PBO-PB7 
PC4-PC7 

with pull up 
TIMER 

Input PAO-PA7 
with pull up PBO-PB7 

with interrupt PC4-PC7 

PA4-PA7 

Analog Input 
PC4-PC7 
PBO-PB7 

Open drain output PA4-PA7 
5mA PBO-PB7 

PC4-PC7 

Open drain output PAO-PA3 
20mA 

Push-pull output PA4-PA7 
5mA PBO-PB7 

PC4-PC7 

Push-pull output PAO-PA3 
20m A 

Note 1. Provided prope~ configuration. 
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TIMER 

The ST62108, ST62158, ST62208 and ST62258 
offer one on-chip Timer peripheral consisting of an 
8-bit counter with a 7-bit programmable prescaler, 
thus giving a maximum count of 215, and control 
logic that allows configuring the peripheral in three 
operating modes. 

Figure 27 shows the Timer block diagram. This 
timer has the external TIMER pin available for the 
user. The content of the 8-bit counter can be 
read/written in the Timer/Counter register TCR that 
can be addressed in the data space as a RAM 
location at address D3h. The state of the 7-bit 
prescaler can be read in the PSG register at ad
dress D2h. The control logic device is managed in 
the TSCR register (D4h address) as described in 
the following paragraphs. 

The 8-bit counter is decrement by the output (rising 
edge) coming from the 7-bit prescaler and can be 
loaded and read under program control. When it 
decrements to zero then the TMZ (Timer Zero)bit 
in the TSCR is set to one. If the ETI (Enable Timer 
Interrupt) bit in the TSCR is also set to one an 
interrupt request, associated to interrupt vector #3, 
is generated. The Timer interrupt can be used to 
exit the MCU from the WAIT mode. 

Figure 27. Timer Block Diagram 

The prescaler input can be the internal frequency 
divided by 12 or an external clock at TIMER pin. 
The prescaler decrements on the rising edge. De
pending on the division factor programmed by PS2, 
PS1 and PSO bits in the TSCR (see table 1 0), the 
clock input of the timer/counter register is multi
plexed to different sources. On division factor 1, the 
clock input of the prescaler is also that of 
timer/counter; on factor 2, bit 0 of prescaler register 
is connected to the clock input of TCR. This bit 
changes its state with the half frequency of pres
caler clock input. On factor 4, bit 1 of PSG is 
connected to clock input of TCR, and so on. The 
prescaler initialize bit PSI in the TSCR register must 
be set to one to allow the prescaler (and hence the 
counter) to start. If it is cleared to zero then all of 
the prescaler bits are set to one and the counter is 
inhibited from counting. The pre scaler can be given 
any value between 0 and 7Fh by writing to address 
D2h, if bit PSI in the TSCR register is set to one. 
The tap of the prescaler is selected using the 
PS2/PS1/PSO bits in the control register. 
Figure 28 shows the Timer working principle. 
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TIMER (Continued) 

Timer Operating Modes 

There are three operating modes of the Timer 
peripheral. They are selected by the bits TOUT and 
DOUT (see TSCR register). These three modes 
correspond to the two clock frequencies that can 
be connected on the 7-bit prescaler (tNT+12 or 
TIMER pin signal) and to the output mode. 

Gated Mode (TOUT= "0", DOUT = "1" ). In this 
mode the prescaler is decremented by the Timer 
clock input (~NT divided by 12) but ONLY when the 
signal at TIMER pin is held high (giving a pulse 
width measurement potential). This mode is se
lected by the TOUT bit in TSCR register cleared to 
"0" (i.e. as input) and DOUT bit set to "1 ". 

Clock Input Mode (TOUT= "0", DOUT = "O").In 
this mode the TIMER pin is an input and the pres
caler is decremented on rising edge. The maximum 
input frequency that can be applied to the external 
pin in this mode is 1/4 of the internal frequency 
when the processor is running but can be higher 
when the WAIT mode is entered. 

Output Mode (TOUT = "1 ", DOUT = data out). 
The TIMER pin is connected to the DOUT latch. 
Therefore the timer prescaler is clocked by the 
prescaler clock input (~NT+ 12). 

The user can select the desired prescaler division 
ratio through the PS2, PS1, PSO bits. When TCR 
count reaches 0, it sets the TMZ bit in the TSCR. 
The TMZ bit can be tested under program control 
to perform a timer function whenever it goes high. 
The low-to-high TMZ bit transition is used to latch 
the DOUT bit of the TSCR and pass it to TIMER 
pin. This operating mode allows external signal 
generation on the TIMER pin. 

Figure 28. Timer Working Principle 
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Table 9. TimeriOperating Modes 

TOUT DOIJT 

0 oi 
0 11 

I 

1 o[ 
1 1[ 

i 
I 

Timer lnterrup~ 

Timer Pin Timer Function 

Input Event Counter 

Input Input Gated 

Output Output'!()" 

Output Output "1" 

When the counter register decrements to zero and 
the software controlled ETI (Enable Timer Inter
rupt) bit is set! to one then an interrupt request 
associated to interrupt vector #3 is generated. 
When the counter decrements to zero also the TMZ 
bit in the TSCR: register is set to one. 

Notes: I 
On ST6210B,1 15B, ST6220B, 258 the user can 
select the availability of an on-chip pull-up at 
TIMER pin as ROM mask option (see option list at 
the end of the datasheet). 

TMZ is set when the counter reaches OOh ; how
ever, it may be set by writing DOh in the TCR register 
or setting bit 7 of the TSCR register. TMZ bit must 
be cleared by user software when servicing the 
timer interrupt to avoid undesired interrupts when 
leaving the interrupt service routine. After r~set, the 
8-bit counter register is loaded to FFh while the 7-bit 
prescaler is loaded to 7Fh , and the TSCR register 
is cleared which means that Timer is stopped 
(PSI="O") and the timer interrupt is disabled. 

I 
I 

,--- ________ .l... ---, 7-BIT PRESCALER 

CLOCK 

8-BIT COUNTER 

PSO 

PS1 

PS2 

VA00186 
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TIMER (Continued) 

If the Timer is programmed in output mode, DOUT 
bit is transferred to the TIMER pin when TMZ is set 
to one (by software or due to counter decrement). 
When TMZ is high, the latch is transparent and 
DOUT is copied to the timer pin. When TMZ goes 
low, DOUT is latched. 

A write to the TCR register will predominate over 
the 8-bit counter decrement to OOh function, i.e. if 
a write and a TCR register decrement to OOh occur 
simultaneously, the write will take precedence, and 
the TMZ bit is not set until the 8-bit counter reaches 
OOh again. The values of the TCR and the PSG 
registers can be read accurately at any time. 

Timer Registers 

Figure 29. Timer Status Control Register 

TSCR 

Timer Status Control Register 
(D4h T1, Read/ Write ) 

PSO = Presca/er Mux. Seloct 
PS1 = Prescaler Mux. SelEct 

L--- PS2= Presca/er Mux.Select 
L---- PSI= Presca~rlrJ!IallzeBrt 

L----- DOUT=DataOulilJI 
L------ TOUT=limersOulilJ!Control 

'--------- ETI= EnabklTmerlntem.pt 
'--------- TMZ=limerZeroBit 

TMZ. Low-to-high transition indicates that the timer 
count register has decrement to zero. This bit must 
be cleared by user software before starting with a 
new count. 

ETI. This bit, when set, enables the timer interrupt 
request (vector #3). If ETI=O the timer interrupt is 
disabled. If ETI=1 and TMZ=1 an interrupt request 
is generated. 

TOUT. When low, this bit selects the input mode for 
the TIMER pin. When high the output mode is 
selected. 
DOUT. Data sent to the timer output when TMZ is 
set high (output mode only). Input mode selection 
(input mode only). 

PSI. Used to initialize the prescaler and inhibit its 
counting. When PSI="O" the prescaler is set to 7Fh 

Table 10. Prescaler Division Factors 

PS2 PS1 PSO 

0 0 0 

0 0 1 

0 1 0 

0 1 1 
1 0 0 
1 0 1 
1 1 0 
1 1 1 

Figure 31. Timer Counter Register 

TCR 

Timer Counter Register 
D3Hh, Read/ Wnte 

Divided by 

1 

2 

4 

8 
16 
32 
64 

128 

'----- DHlO=Counter B1~ 

Figure 30. Prescaler Register 

PSC 

Prescaler Register 
D2h, Read/ WrHe 

and the counter is inhibited. When PSI="1" the 
prescaler is enabled to count downwards. As long 
as PSI="O" both counter and prescaler are not 
running. 

PS2, PS1, PSO. These bits select the division ratio 
of the prescaler register. 

_30_1_67 _____________ ~~~~~~~~~~~ ---------------
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DIGITAL WATCHDOG 

The digital Watchdog of the ST621 OB/158 device 
consists of a down counter that can be used to 
provide a controlled recovery from a software up
set. 

The Watchdog generates a system reset when the 
counter passes OOh. User software can prevent the 
reset by reloading the counter. User software 
should therefore be written in such a way that the 
counter is regularly reloaded as long as·the soft
ware runs correctly. In the case of software upset 
(e.g. infinite loop or power supply fail), user soft
ware should not reload the counter so it will pass 
OOh and reset the MCU. 

The Watchdog activation (hardware or software) is 
user selectable by mask option. If the hardware 
option is selected the Watchdog is automatically 
initialized after reset so that this function does not 
need to be activated by the user program. 

The Watchdog uses one data space register 
(DWDR location DBh). The Watchdog register is 
set to FEh on reset and counts down when acti
vated. The Watchdog time can be adjusted through 
the value reloaded into the DWDR register. Only 
the 6 MSbits are significant. This gives the possi
bility to generate a reset in a time between 3072 to 
196608 clock cycles in 64 possible steps (with a 
clock frequency of 8MHz this means from 384J.l,s to 
24.576ms). The reset is prevented if the register is 
reloaded before bits 2-7 decrement from all zeros 
to all ones. 

The WATCHDOG ACTIVATION can be software (it 
is launched by software) or hardware (it automat
ically starts counting down after reset). When the 
software activation is selected, the watchdog can 
be launched by setting to 1 bit 0 of the Digital 
Watchdog Register after bit SR of this register has 
been set to 1. Once activated, the watchdog cannot 
be stopped by software: a full external reset is 
mandatory. 

The STOP instruction is inhibited as soon as the 
watchdog is active. A WAIT instruction is processed 
instead and the watchdog continues to countdown. 
The NMI pin allows, in addition to the interrupt 
generation, to control the execution of the STOP 
instruction. It is inhibited when NMI is low (a WAIT 
instruction is processed instead). When NMI is 
high, a STOP instruction freezes the watchdog 
counter before entering the STOP mode. When the 
micro exits from the STOP mode (for example, 
when an NMI interrupt is generated), the watchdog 
resumes activity. 

ST621 08-158-208-258 

Figure 32. Watchdog Working Principle 

DO 

01 

02 

03 

04 

D5 

D6 

07 

Note: 

When the software activation is selected and the 
watchdog is not activated, the 7 MSbits of the 
counter can be used to perform timer functions. 
Care must be taken as the Watchdog bits are in 
reverse order. 

Bit 1 of the Watchdog register (set to one at reset) 
can be used to generate a software reset if cleared 
to zero. 

C. This is the Watchdog activation bit. If hardware 
option is selected, it is forced high and the user 
cannot change it (the Watchdog is always active). 
When the software option is selected, the Watch
dog function is activated by setting C to 1. It can 
then be cleared only by a system reset and is not 
affected by the STOP Mode Control option. When 
C is kept low the counter can be used as a 7-bit 
timer. 
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DIGITAL WATCHDOG (Continued) 

When cleared to zero it allows the use of the 
counter as a 7-bit timer. This bit is cleared on reset. 

SR. This bit is set to one during the reset and will 
generate a software reset if cleared to zero. When C = 
"0" (watchdog disabled) it is the MSB of the 7-bit timer. 

T1-T6. These are the watchdog counter bits. It 
must be noted that 07 (T1) is the LSB of the counter 
and 02 (T6) is the MSB of the counter. 

Figure 33. Digital Watchdog Register 

DWDR 

Watchdog Register 
{D8h, Read/Write) 

C =Watchdog Activa!Jon Bot 
SR = Software Reset Bot 

L------ T1-T6=CounterBijs 

Application Notes 
The hardware activation option is very useful when 
the external circuitry may inject noises on the reset 
pin, where there is an unstable supply voltage, or 
RF influence or other similar phenomena. If the 
Watchdog software activation is selected and the 
Watchdog is not used during power-on reset exter-

Figure 34. Digital Watchdog Block Diagram 

RESET 

WRITE 
RESET 

DATA BUS 

nal noise may cause the undesired activation of the 
Watchdog with a generation of an unexpected re
set. To avoid this risk, two additional instructions, 
that check the state of the watchdog and eventually' 
reset the chip are needed within the first 27 instruc
tions, after the reset. These instructions are: 

jrx 0, WD, #+3 
ldi WD, OFDH 

These instructions should be executed at the very 
beginning of the customer program. 

If the Watchdog is used (both hardware or software 
activated), during power-on reset the Watchdog 
register may be set to a low value, that could give 
a reset after 28 instructions earliest. To avoid un
desired resets, the Watchdog must be set to the 
desired value within the first 27 instructions, the 
best'is to put at the very beginning. 

Alternatively the normal legal state can be checked 
with the following short routine: 

ldi a, OFEH 
and a, WD 
cpi a, OFEH 
jrz #+3 
ldi WD, OFDH 

This sequence is recommended for security appli
cations, where possible stack confusion error loops 
must be avoided and the Watchdog must only be 
refreshed after extensive checks. 

VA00010 
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8-BIT AID CONVERTER 

The AID converter of ST621xB,2xB devices is an 
8-bit analog to digital converter with up to 8 (PBO
PB7 on ST621 08, ST6220B) and up to 16 (PA4-
PA7, PBO-PB7, PC4-PC7 on ST6215B, ST6225B) 
analog inputs (as alternate functions of 1/0 lines) 
offering 8-bit resolution with a typical conversion 
time of ?Oms (clock frequency of 8MHz). 

The AID peripheral converts the input voltage by a 
process of successive approximations using a 
clock frequency derived from the oscillator with a 
division factor of twelve. With an oscillator clock 
frequency less than 1.2MHz, the AID converter 
accuracy is decreased. 

The selection of the pin signal that has to be 
converted is done by configuring the related 1/0 line 
as analog input through the 1/0 ports option and 
data registers (refer to 1/0 ports description for 
additional information). Only one 1/0 line must be 
configured as analog input at a time. The user must 
avoid the situation in which more than one 1/0 pin 
is selected to be analog input to avoid malfunction 
of the ST62xx. 

The ADC uses two registers in the data space: the 
ADC data conversion register which stores the 
conversion result and the ADC control register used 
to program the ADC functions. 

A conversion is started by writing a "1" to the Start 
bit (STA) in the ADC control register. This automat
ically clears (resets to "0") the End Of Conversion 
Bit (EOC). When a conversion has been finished 
this EOC bit is automatically set to "1" in order to 
flag that conversion is complete and that the data 
in the ADC data conversion register is valid. Each 
conversion has to be separately initiated by writing 
to the STA bit. 

The STA bit is continually being scanned so that if 
the user sets it to "1" while a previous conversion 
is in progress then a new conversion is started 
before the previous one has been completed.The 
start bit (STA) is a write only bit, any attempt to read 
it will show a logical "0". 

The AID converter has a maskable interrupt asso
ciated to the end of conversion. This interrupt is 
associated to the interrupt vector #4 and occurs 
when the EOC bit is set, i.e. when a conversion is 
completed. The interrupt is masked using the EAI 
(interrupt mask) bit in the control register. 

The power consumption of the device can be re
duced by turning off the ADC peripheral. That is 
achieved when the PDS bit in the ADC control 
register is cleared to "0". If PDS="1 ", the AID is 
supplied and enabled for conversion. This bit must 
be set at least one instruction before the beginning 
of the conversion to allow the stabilization of the 

ST621 08-158-208-258 

Figure 35. AID Converter Block Diagram 

CORE 
CONTROL SIGNALS 

CORE 
VA00418 

AID converter. This action is needed also before 
entering the WAIT instruction as the AID compara
tor is not automatically disabled by the WAIT mode 

During reset any conversion in progress is stopped, 
the control register is reset to 40h and the NO 
interrupt is masked (EAI=O). 

Notes: 

The ST62xx AID converter does not feature a 
sample and hold. The analog voltage to be meas
ured should therefore be stable during the conver
sion time. Variation should not exceed±1/2 LSB for 
the best accuracy in measurement. A low pass filter 
can be used at the analog input pins to reduce input 
voltage variation during the conversion. 

When selected as an analog channel, the input pin 
is internally connected to a capacitor Cad of typi
cally 12pF. For maximum accuracy, this capacitor 
must be fully loaded at conversion start. In the 
worst case, conversion starts one instruction (6.5 
JlS) after the channel has been selected. In the 
worst case conditions, the impedance ASI of the 
analog voltage source is calculated using the fol
lowing formula : 

6.5Jls = 9 x Cad x ASI 

(capacitor loaded over 99.9%), ie 30 kQ including 
50% guardland. ASI can be higher if Cad has been 
loaded for a longer time by adding instructions 
before conversion start (adding more than 26 CPU 
cycles is meaningless). 

Since the ADC is on the same chip as the micro
processor the user should not switch heavily 
loaded output signals during conversion if high 
precision is needed. This is because such switch
ing will affect the supply voltages which are used 
for comparisons. ' 
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8-BIT AID CONVERTER (Continued) 

The accuracy of the conversion depends on the 
quality of the power supply voltages (Voo and Vss). 
The user must specially take care of applying regu
lated reference voltage on the \bo and Vss pins 
(the variation of the power supply voltage must be 
inferior to 5V/ms). This implies in particular that a 
suitable decoupling capacitor is used at \bo. 

The converter can resolve the input voltage with a 
resolution of: 

Voo- Vss 
256 

The Input voltage (Ain) which has to be converted 
must be constant for 1!ls before conversion and 
remain constant during the conversion. 

The resolution of the conversion can be improved 
if the power supply voltage (Voo) of the microcon
troller becomes lower. 

In order to optimize the resolution of the conver
sion, the user can configure the microcontroller in 
the WAIT mode because this mode allows the 
minimization of the noise disturbances and the 
variations of the power supply voltages due to the 
switching of the outputs. Nevertheless, it must be 
take care of executing the WAIT instruction as soon 
as possible after the beginning of the conversion 
because the execution of the WAIT instruction may 
provide a small variation of the \bo voltage (the 
negative effect of this variation is minimized at the 
beginning of the conversion because the latter is 
less sensitive than the end of the conversion when 
the less significant bits are determined). 

The best configuration from a accuracy point of 
view is the WAIT mode with the Timer stopped. 
Indeed, only the ADC peripheral and the oscillator 
are still working. The MCU has to be wake-up from 
the WAIT mode by the interrupt of the ADC periph
eral at the end of the conversion. It must be noticed 
that the wake-up of the microcontroller could be 
done also with the interrupt of the TIMER, but in 
this case, the Timer is working and some noise 
could disturb the converter in terms of accuracy. 

EAI. If this bit is set to one the ND interrupt (vector 
#4) is enabled, when EAI=O the interrupt is dis
abled. 

Figure 36. A/D Converter Control Register 

ADCR 

AID Converter Control Register 
(D1h, Read/Write) 

I D71 D61 Dsl D41 D31 D21 D11 DO I 
LNotUsed 

'------- PDS =Power Down Select1oo 
'-------- STA= Start of Conversion 

'--------- EOC= ErrlOIConwmkln 
'---------- EAI=EnabllAIDinlem.pl 

EOC. Read Only; This read only bit indicates when 
a conversion has been completed. This bit is auto
matically reset to zero when the STA bit is written. 
If the user is using the interrupt option then this bit 
can be used as an interrupt pending bit. Data in the 
data conversion register are valid only when this bit 
is set to one. 

STA. Write Only; Writing a "1" in this bit will start a 
conversion on the selected channel and automat
ically reset to zero the EOC bit. If the bit is set again 
when a conversion is in progress, the present 
conversion is ·stopped and a new one will take 
place. This bit is write only, any attempt to read it 
will show a logical zero. 

PDS. This bit activates the ND converter if set to 
"1 ". Writing a zero into this bit will put the ADC in 
power down mode (idle mode). 

D3-DO. Not used 

Figure 37. AID Converter Data Register 

ADR 

AID Converter Data Register 
(DOh, Read Only) 

'------- 07·00= B B1I/VD Reruh 
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SOFTWARE DESCRIPTION 

The ST62xx software has been designed to fully 
use the hardware in the most efficient way possible 
while keeping byte usage to a minimum; in short to 
provide byte efficient programming capability. The 
ST62xx core has the ability to set or clear any 
register or RAM location bit of the Data space with 
a single instruction. Furthermore, the program may 
branch to a selected address depending on the 
status of any bit of the Data space. The carry bit is 
stored with the value of the bit when the SET or 
RES i~struction is processed. 
Addressing Modes 

The ST62xx core has nine addressing modes 
which are described in the following paragraphs. 
The ST62xx core uses three different address 
spaces : Program space, Data space, and Stack 
space. Program space contains the instructions 
which are to be executed, plus the data for imme
diate mode instructions. Data space contains the 
Accumulator, the X,Y,Vand W registers, peripheral 
and Input/Output registers, the RAM locations and 
Data ROM locations (for storage of tables and 
constants). Stack space contains six 12-bit RAM 
cells used to stack the return addresses for subrou
tines and interrupts. 

Immediate. In the immediate addressing mode, 
the operand of the instruction follows the opcode 
location. As the operand is a ROM byte, the imme
diate addressing mode is used to access constants 
which do not change during program execution 
(e.g., a constant used to initialize a loop counter). 

Direct. In the direct addressing mode, the address 
of the byte that is processed by the instruction is 
stored in the location that follows the opcode. Direct 
addressing allows the user to directly address the 
256 bytes in Data Space memory with a single 
two-byte instruction. 

Short Direct. The core can address the four RAM 
registers X,V,V,W (locations SOh, 81 h, 82h, 83h) in 
the short-direct addressing mode . In this case, the 
instruction is only one byte and the selection of the 
location to be processed is contained in the op
code. Short direct addressing is a subset of the 
direct addressing mode. (Note that BOh and 81 h 
are also indirect registers). 

Extended. In the extended addressing mode, the 
12-bit address needed to define the instruction is 
obtained by concatenating the four less significant 
bits of the opcode with the byte following the op-

ST62108·158·208-258 

code. The instructions (JP, CALL) that use the 
extendei:l addressing mode are able to branch to 
any address of the 4K bytes Program space. 

An extended addressing mode instruction is two
byte long. 

Program Counter Relative. The relative address
ing mode is only used in conditional branch instruc
tions. The instruction is used to perform a test and, 
if the condition is true, a branch with a span of -15 
to + 16 locations around the address of the relative 
instruction. If the condition is not true, the instruc
tion that follows the relative instruction is executed. 
The relative addressing mode instruction is one
byte long. The opcode is obtained in adding the 
three most significant bits that characterize the kind 
of the test, one bit that determines whether the 
branch is a forward (when it is 0) or backward (when 
it is 1) branch and the four less significant bits that 
give the span of the branch (Oh to Fh) that must be 
added or subtracted to the address of the relative 
instruction to obtain the address of the branch. 

Bit Direct. In the bit direct addressing mode, the 
bit to be set or cleared is part of the opcode, and 
the byte following the opcode points to the address 
of the byte in which the specified bit must be set or 
cleared. Thus, any bit in the 256 locations of Data 
space memory can be set or cleared. 

Bit Test & Branch. The bit test and branch ad
dressing mode is a combination of direct address
ing and relative addressing. The bit test and branch 
instruction is three-byte long. The bit identification 
and the tested condition are included in the opcode 
byte. The address of the byte to be tested follows 
immediately the opcode in the Program space. The 
third byte is the jump displacement, which is in the 
range of -126 to +129. This displacement can be 
determined using a label, which is converted by the 
assembler. 

Indirect. In the indirect addressing mode, the byte 
processed by the register-indirect instruction is at 
the address pointed by the content of one of the 
indirect registers, X or Y (80h,81 h). The indirect 
register is selected by the bit 4 of the opcode. A 
register indirect instruction is one byte long. 

Inherent. In the inherent addressing mode, all the 
information necessary to execute the instruction is 
contained in the opcode. These instructions are 
one byte long. 

------------ r:w=''/. SGS·ntOMSON ___________ 3_51_67 
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SOFTWARE DESCRIPTION (Continued) 

Instruction Set 

The ST62xx core has a set of 40 basic instruc
tions. When these instructions are combined with 
nine addressing modes, 244 usable opcodes can 
be obtained. They can be divided into six different 
types:load/store, arithmetic/logic, conditional 
branch, control instructions, jump/call, bit manipu
lation. The following paragraphs describe the dif
ferent types. 

All the instructions within a given type are pre
sented in individual tables. 

Table 12. Load & Store Instructions 

Instruction Addressing Mode 

LDA,X Short Direct 

LDA,Y Short Direct 

LDA, V Short Direct 

LDA,W Short Direct 

LDX,A Short Direct 

LDY,A Short Direct 

LDV,A' Short Direct 

LDW,A Short Direct 

LOA, rr Direct 

LD rr, A Direct 
LDA,(X) Indirect 

LDA,(Y) Indirect 
LD(X),A Indirect 

LD(Y},A Indirect 

LDIA,#N Immediate 

LDI rr, #N Immediate 

Notes: 
X,Y.Indirect Register Pointers, V & W Short Direct Registers 
#. Immediate data (stored in ROM memory) 
rr. Data space register 
/!.. Affected 
• . Not Affected 

Load & Store. These instructions use one,two or 
three bytes in relation with the addressing mode. 
One operand is the Accumulator for LOAD and the 
other operand is obtained from data memory using 
one of the addressing modes. 

For Load Immediate one operand can be any of the 
256 data space bytes while the other is always 
immediate data. 

Bytes Cycles 
Flags 

z c 
1 4 A . 
1 4 A . 
1 4 A . 
1 4 A . 
1 4 A . 
1 4 A . 
1 4 A * 

1 4 A . 
2 4 A . 
2 4 A . 
1 4 A * 

1 4 A . 
1 4 A . 
1 4 A . 
2 4 A * 

3 4 . . 
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SOFTWARE DESCRIPTION (Continued) 
Arithmetic and Logic. These instructions are 
used to perform the arithmetic calculations and 
logic operations. In AND, ADD, CP, SUB instruc
tions one operand is always the accumulator while 
the other can be either a data space memory 

Table 13. Arithmetic & Logic Instructions 

ST621 08-158-208-258 

content or an immediate value in relation with the 
addressing mode. In CLR, DEC, INC instructions 
the operand can be any of the 256 data space 
addresses. In COM, RLC, SLA the operand is 
always the accumulator. 

Instruction Addressing Mode Bytes Cycles 
Flags 

z c 
ADDA, (X) Indirect 
ADDA,(Y) Indirect 
ADDA,rr Direct 

ADDIA,#N Immediate 
ANDA,(X) Indirect 
ANDA,(Y) Indirect 

ANDA, rr Direct 
ANDIA,#N Immediate 

CLRA Short Direct 
CLRr Direct 
COMA Inherent 

CPA,(X) Indirect 
CPA,(Y) Indirect 
CPA,rr Direct 

CPIA,#N Immediate 
DECX Short Direct 

DECY Short Direct 
DECV Short Direct 
DECW Short Direct 

DECA Direct 
DEC rr Direct 
DEC(X) Indirect 

DEC (Y) Indirect 
INC X Short Direct 

INCY Short Direct 
INCV Short Direct 

INCW Short Direct 

INCA Direct 

INCrr Direct 
INC(X) Indirect 

INC(Y) Indirect 
RLCA Inherent 

SLAA Inherent 

SUBA, (X) Indirect 
SUBA, (Y) Indirect 

SUBA, rr Direct 
SUBIA, #N Immediate 

Notes: 
X,Y. Indirect Register Pointers, V & W Short Direct Registers 
#. Immediate data (stored in ROM memory) 
rr. Data space register 

1 
1 
2 

2 

1 
1 
2 

2 

2 
3 
1 

1 
1 
2 

2 
1 
1 
1 
1 
2 
2 

1 
1 
1 
1 
1 

1 
2 
2 
1 

1 
1 
2 
1 
1 
2 
2 

!J.. Affected 
* . Not Affected 

------------ r.:;;; SGS·niDMSON A."f/o i:IIJ~ClTI!IIrolO©~ 

4 !J. !J. 

4 !J. !J. 
4 !J. !J. 

4 !J. !J. 
4 !J. * 

4 !J. * 

4 !J. * 

4 !J. * 

4 !J. !J. 
4 * . 
4 !J. !J. 

4 !J. !J. 
4 !J. !J. 
4 !J. ,!J. 

4 !J. !J. 
4 !J. * 

4 !J. * 

4 !J. * 
4 !J. * 

4 !J. . 
4 !J. . 
4 !J. . 
4 !J. . 
4 !J. * 

4 !J. * 

4 !J. . 
4 !J. . 
4 !J. * 

4 !J. . 
4 !J. * 

4 !J. . 
4 !J. !!.' 

4 !J. !J. 

4 !J. !J. 

4 !J. !J. 

4 !J. !J. 
4 !J. !J. 
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SOFTWARE DESCRIPTION (Continued) 

Conditional Branch. The branch instructions 
achieve a branch in the program when the selected 
condition is met. 

Bit Manipulation Instructions. These instruc
tions can handle any bit in data space memory. One 
group either sets or clears. The other group (see 
Conditional Branch) performs the bit test branch 
operations. 

Table 14. Conditional Branch Instructions 

Instruction Branch If 

JRCe c = 1 

JRNCe C=O 

JRZe Z=1 

JRNZe Z=O 

JRR b, rr, ee Bit=O 

JRS b, rr, ee Bit= 1 

Noles: 
b. 3-btt address 
e. 5 bit signed displacement in the range -151o + 16 
ee. 8 bit signed displacement in the range -126to + 129 

Table 15. Bit Manipulation Instructions 

Instruction Addressing Mode 

SETb,rr Bit Direct 

RESb,rr Bit Direct 

Notes: 
b. 3-btt address; 
rr. Data space register; 

Table 16. Control Instructions 

Instruction Addressing Mode 

NOP Inherent 
RET Inherent 
RETI Inherent 
STOP(1) Inherent 
WAIT Inherent 

Notes: 

Bytes 

1 

1 

1 

1 

3 

3 

Bytes 

2 

2 

Bytes 

1 
1 
1 
1 
1 

Control Instructions. The control instructions 
control the MCU operations during program execu
tion. 

Jump and Call. These two instructions are used to 
perform long (12-bit) jumps or subroutines call 
inside the whole program space. 

Cycles 

2 
2 
2 

2 
5 
5 

rr. Data space register 
!1. Affected 
• . Not Affected 

Cycles 

4 
4 

Not Affected 

Cycles 

2 
2 
2 
2 
2 

z 
* . 
* . . . 

z . . 

z 
* 
* 
/J. . . 

Flags 

c . . 
* . 
/J. 

/J. 

Flags 

c . 
* 

Flags 
c 
* . 
/J. . 
* 

1. This instruction is deactivated and a WAIT is automatically executed instead of a STOP ff the watchdog function is selected. 
l!.. Affected 
• . Not Affected 

Table 17. Jump & Call Instructions 

Instruction 

CALL abc 
JP abc 

Notes: 
abc.12-btt address; 
• . Not Affected 

Addressing Mode 

Extended 
Extended 

Bytes Cycles 

2 4 
2 4 

_38_1_67 ________ ~~------------- ~~~~~~~~~~ 
52 

Flags 
z I c 
* I * 
* . 



ST621 08·158·208·258 

SOFTWARE DESCRIPTION {Continued) 

Opcode Map Summary. The following table contains an opmde map for the instructions used by ST6 

~ v:: 0 1 2 3 4 5 6 7 8 9 A B c D E F 
0000 0001 0010 0011 0100 0101 0110 0111 1000 1001 1010 1011 1100 1101 1110 1111 

I I 
2JRNZ 4CAU 2JRNC 5 JRR 2 JRZ 2 JRC 4 LD 2JRNZ 4 JP 2JRNC 4 RES 2 JRZ 4 LDI 2 JRC 4 LD 

0 e abc e bO,rr.ee e # e a.(x) e ebc e bO,rr e rr,nn e a,(y) 0 
0000 0000 

1 per2 ex11 per3 bt 1 per 1 pre 1 ind 1 pcr2 ex11 per2 bd 1 pcr3 lmm 1 pert ind 
2JRNZ 4CAU 2JRNC 5 JRS 2 JRZ 4 INC 2 JRC 4 LDI 2JRNZ 4 JP 2JRNC 4 SET 2 JRZ 4 DEC 2 JRC 4 LD 

1 e ebc e bO,rr,ee e X e a,nn e ebc e bO,rr e X e a,rr 1 
0001 

1 per2 ext 1 per3 bt 1 pert sd1 pre 2 lmm 1 per2 ext 1 per2 bd 1 pert sd1 per2 <f• 
0001 

2JRNZ 4CAU 2JRNC 5 JRR 2 JRZ 2 JRC 4 CP 2JRNZ 4 JP 2JRNC 4 RES 2 JRZ 4 COM 2 JRC 4 CP 
2 e ebc e b4,rr,ee e # e a,(x) e ebc e b4,rr e a e a,(y) 2 

0010 0010 
1 per2 ext 1 per3 bt 1 per 1 prot ind 1 per2 ex11 pcr2 b.d 1 pert lnh 1 per 1 ind 
2JRNZ 4CAU 2JRNC 5 JRS 2 JRZ 4 LD2JRC4 CPI 2JRNZ 4 JP 2JRNC 4 SET 2 JRZ 4 LD2JRC4 CP 

3 e abc e b4,rr,ee e a,x e a,nn e ebc e b4,rr e x,a e a,rr 3 
0011 

1 per2 ext 1 per3 bt 1 pert sd 1 pre 2 lmm 1 per2 ext 1 per2 b.d. 1 per 1 sd 1 per2 dlr 
0011 

2JRNZ 4CAU 2JRNC 5 JRR 2 JRZ 2 JRC 4 ADD 2JRNZ 4 JP 2JRNC 4 RES 2 JRZ 2 RE11 2 JRC 4 ADD 
4 e abc e b2,rr,ee e # e a,(x) e ebc e b2,rr e • a,(y) 4 

0100 0100 
1 per2 ext! per3 bt 1 per 1 . pre 1 ind 1 per2 ex1 1 per2 b.d 1 pert lnh 1 pert lnd 
2JRNZ 4CAU 2JRNC 5 JRS 2 JRZ 4 INC 2 JRC 4 ADDI 2JRNZ 4 JP 2JRNC 4 SET 2 JRZ 4 DEC 2 JRC 4 ADD 

5 e abc e b2,rr,ee e y e a,nn e ebc • b2.rr e y e a,rr 5 
0101 

1 per2 ext 1 per3 bt 1 pert sd1 pre 2 lmm 1 per2 ext 1 per2 bd 1 pert sd1 per2 dir 
0101 

2JRNZ 4CAU 2JRNC 5 JRR 2 JRZ 2 JRC 4 INC 2JRNZ 4 JP 2JRNC 4 RES 2 JRZ 2 STOP 2 JRC 4 INC 
6 e ebc e b6,rr,ee e # e (x) e abc e b6,rr e e (y) 6 

0110 0110 
1 pcr2 ext 1 per3 bt 1 per 1 prc1 ind 1 per 2 ext 1 per2 b.d 1 pert inh 1 pert lnd 
2JRNZ 4CAU 2JRNC 5 JRS 2 JRZ 4 LD 2 JRC 2JRNZ 4 JP 2JRNC 4 SET 2 JRZ 4 LD 2 JRC 4 INC 

7 e ebc e b6,rr,ee e a,y e # e abc e bS,rr e y,a e rr 7 
0111 0111 

1 pcr2 ext 1 per3 bt 1 pert sd1 pre 1 pcr2 ext! per2 b.d 1 pert sd1 per2 dir 
2JRNZ 4CALL 2JRNC 5 JRR 2 JRZ 2 JRC 4 LD 2JRNZ 4 JP 2JRNC 4 RES 2 JRZ 2 JRC 4 LD 

B e ebc e bt,rr,ee e # e (x),a e abc e bt,rr e # e (y),a B 
1000 1000 

1 per2 ext 1 per3 bt 1 per 1 pre 1 lnd 1 per2 ex1 1 per2 b.d 1 per 1 per 1 lnd 
2JRNZ 4CAU 2JRNC 5 JRS 2 JRZ 4 INC 2 JRC 2JRNZ 4 JP 2JRNC 4 SET 2 JRZ 4 DEC 2 JRC 4 LD 

9 e ebc e bt,rr,ee e v e # e ebc e bt,rr • v e rr,a 9 
1001 1001 

1 pcr2 ext 1 per3 bt 1 pert sd1 pre 1 per 2 ext 1 per2 bd 1 pert sd1 per2 d• 
2JRNZ 4CAU 2JRNC 5 JRR 2 JRZ 2 JRC 4 AND 2JRNZ 4 JP 2JRNC 4 RES 2 JRZ 4 RLC 2 JRC 4 AND 

A e ebc e bS,rr,ee e # e a,(x) e ebc e b5,rr e a e a,(y) A 
1010 1010 

1 per2 ext 1 per3 bt 1 per 1 prot ind 1 pcr2 ext 1 per2 bd 1 pert inh 1 pert ind 
2JRNZ 4CAU 2JRNC 5 JRS 2 JRZ 4 LD 2 JRC 4 ANDI 2JRNZ 4 JP 2JRNC 4 SET 2 JRZ 4 LD 2 JRC 4 AND 

B e ebc e b5,rr,ee e a,v e a,nn e ebc e b5,rr e v,a e a,rr B 
1011 

1 per2 ext 1 per3 bt 1 pert sd1 pre 2 lmm 1 per2 ext 1 per2 b.d 1 pert sd1 per2 dlr 
1011 

2JRNZ 4CAU 2JRNC 5 JRR 2 JRZ 2 JRC 4 SUB 2JRNZ 4 JP 2 JRNC 4 RES 2 JRZ 2 RET 2 JRC 4 SUB 
c e ebc • b3,rr,ee e # • a,(x) e ebc e b3,rr e e a,(y) c 

1100 1100 
1 per 2 ext 1 per3 bt 1 per 1 prot ind 1 per 2 ext 1 per2 bd 1 per1 inh 1 per1 lnd 
2JRNZ 4CAU 2JRNC 5 JRS 2 JRZ 4 INC 2 JRC 4 SUBI 2JRNZ 4 JP 2JRNC 4 SET 2 JRZ 4 DEC 2 JRC 4 SUB 

D e ebc e b3,rr,ee e w • a,nn e ebc e b3,rr e w e a,rr D 
1101 1101 

1 pcr2 ext 1 per3 bt 1 pert sd1 pre 2 imm 1 pcr2 ext 1 per2 bd 1 per1 sd1 pcr2 d• 
2JRNZ 4CAU 2JRNC 5 JRR 2 JRZ 2 JRC 4 DEC 2JRNZ 4 JP 2JRNC 4 RES 2 JRZ 2 WAIT 2 JRC 4 DEC 

E e abc e b7,rr,ee e # e (x) e abc e b7,rr e e (y) E 
1110 1110 

1 per2 ext 1 per3 bt 1 per 1 prot lnd 1 per2 ext! per2 b.d 1 pert inh 1 pert ind 
2JRNZ 4CAU 2JRNC 5 JRS 2 JRZ 4 LD 2 JRC 2JRNZ 4 JP 2 JRNC 4 SET 2 JRZ 4 LD 2 JRC 4 DEC 

F e ebc e b7,rr,ee e a,w e # e abc e b7,rr e w,a e rr F 
1111 1111 

1 pcr2 ext 1 per3 bt 1 pert sd1 pre 1 per2 ext 1 per2 b.d 1 pert sd1 per2 dir 

Abbreviations for Addressing Modes: 
dir Direct 
sd Short Direct 
imm Immediate 
inh Inherent 
ext Extended 

Legend: 
# Indicates Illegal Instructions 
e 5 Bit Displacement 
b 3 B~ Address 
rr 1 byte dataspace address 
nn 1 byte immediate data 

Cycles~JRC Mnemonic 
Operand e 
Bytes 1 per 
Addressing Mode 

b.d Bit Direct abc 12 bit address 
bt Bi!Test ee B bit Displacement 
per Program Counter Relative 
ind Indirect 

ID'J. SCiS·niDMSDN 
'T• o llffi~CIJ1JII!l!!lnC~ 
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ELECTRICAL CHARACTERISTICS 

Absolute Maximum Ratings 
This product contains devices to protect the inputs 
against damage due to high static voltages, how
ever it is advised to take normal precaution to avoid 
application of any voltage higher than maximum 
rated voltages. 
For proper operation it is recommended that \(and 
Vo must be higher than Vss and smaller Voo. 
Reliability is enhanced if unused inputs are con
nected to an appropriated logic voltage level (\bo 
or Vss). 

Symbol Parameter 

Voo Supply Voltage 

Vt Input Voltage 

Vo Output Voltage 

lo Current Drain per Pin Excluding Voo, Vss 

Power Considerations. The average chip-junc
tion temperature, Tj, in Celsius can be obtained 
from: 

Tj = TA +POx RthJA 
Where :TA = Ambient Temperature. 

RthJA = Package thermal resistance 
(junction-to ambient). 

PD = Pint + Pport. 
Pint= loo x Voo (chip internal power). 
Pport = Port power dissipation 

(determinated by the user). 

Value Unit 

-0.3to 7.0 v 
Vss- 0.3to Voo + 0.3<11 v 
Vss- 0.3 to Voo + 0.3<11 v 

10 rnA 

hNJ+ Pin Injection current (positive), Alll/0, Voo = 4.5V +5 rnA 

hNJ· Pin Injection current (negative), Alll/0, VDD = 4.5V -5 rnA 

IVoo Total Current into Voo (source) so<2> rnA 

IVss Total Current out of Vss (sink) so<2> rnA 

Tj Junction Temperature 150 •c 
Tsm Storage Temperature -60 to 150 oc 

Notes: 
-Stresses above those listed as "absolute maximum ratings" may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these conditions is not implied. Exposure to maximum rating conditions for extended periods 
may affect device reliablfity. 
- (1) Within these limits, clamping diodes are guarantee to be not conductive. Voltages outside these limits are authorised as long as 
injection current is kept within the specifiCation. 
- (2) The total current through ports A and 8 combined may not exceed SOmA. The total current through port C may not exceed SOmA. If 
the application is designed whh care and observing the limits stated above, total current may reach 1 OOmA. 

THERMAL CHARACTERISTIC 

Symbol Parameter Test Conditions 
Value 

Unit 
Min. Typ. Max. 

PDIP28 55 

RthJA Thermal Resistance PDIP20 60 OC/W 
PS028 75 

PS020 80 

_40_ffi_7 _______________________ ~~~~~~~~ 
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RECOMMENDED OPERATING CONDITIONS 

Value 
Symbol Parameter Test Conditions Unit 

Min. Typ. Max. 

TA Operating Temperature 6 Suffix Version -40 85 
"C 1 Suffix Version 0 70 

losc=2MHz 3.0 6.0 v liNT= 2MHz 

Voo Operating Supply Voltage losc=4MHz 3.5 6.0 v liNT= 4MHz 

losc=8MHz 4.5 6.0 v IINT=8MHz 

liNT Internal Frequency (3) 
Voo = 3V; OSG disabled 0 2.0 MHz 
Voo= 4.5V;OSG disabled 0 8.0 MHz 

Pin Injection Current (positive) 
hNJ+ Digital Input (t) Voo = 4.5 to 5.5V +5 rnA 

Analog lnputs<2l 

Pin Injection Current (negative) 
IINJ. Digital Input (t) Voo = 4.5 to 5.5V -5 rnA 

Analog Inputs 

Notes. 
1. A current of ± 5mA can be forced on each pin of the digital section wnhout affecting the functional behaviour of the device. For a positive 

current Injected into one pin. a part of this current ( -1 0%) can be expected to flow from the neighbouring pins. 
2. If a total current of+ 1 rnA is flowing into the single analog channel or H the total current flowing into all the analog inputs is of 1 rnA, all the 

resulting conversions are shifted by+ 1 LSB. If a total posnive current is flowing into the single analog channel or if the total current 
flowing into all the analog inputs is of 5mA, all the resutting conversions are shifted by +2 LSB. 

3. An lnlernal frequency above 1M Hz is recommended for reliable ND results. 

Maximum Operating FREQUENCY (Fmax) Versus SUPPLY VOLTAGE (Voo) 

Maximum FREQUENCY ( MHz ) 

8 ~--------~-------.--------4~ 
7 

6 

5 

4 

3 

2 

1 
2.5 

FUNCTIONALITY IS NOT 
GUARANTEED 
IN THIS AREA 

3 3.5 4 4.5 

SUPPLY VOLTAGE ( Vao) 

: fosc Min 

5 5.5 

The shade area is outside the ST62108/15B operating range, device functionar.ty is not guaranteed. 

6 

VAD1807C 
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DC ELECTRICAL CHARACTERISTICS 
(T A = -40 to +85°C unless otherwise specified) 

Value 
Symbol Parameter Test Conditions Unit 

Min. Typ. Max. 

Input Low Level 
V1L Voltage Voo x 0.3 v 

TIMER,NMI,RESET pins 

Input High Level 
V1H Voltage Voo x 0.7 v 

TIMER,NMI,RESET pins 

VHys 
Hysteresis Voltage <4l Voo=5V 1 v All Inputs Voo=3V 0.5 

Low Level Output 
VoL Voltage loL= + 5.0rnA 0.2xVDD v 

TIMER pin 

High Level Output 
VoH Voltage loH=-5.0rnA Voox 0.65 v 

TIMER pin 

Rpu Pull-up 50 100 200 k.Q 
TIMER, NMI pins 

hL Input Leakage Curren~ 1 l V1N= Vss 0.1 1.0 J.lA hH TIMER, NMI pins V1N= Voo 

hL Input Leakage Current VIN=Voo; Watchdog Res. 1 rnA 
VIN=Voo; No Watch. Res. 10 J.lA hH RESET pin V1N=Vss; External Res. -8 -16 -30 J.lA 

Supply Current in VRESET= Vss 3.5 rnA RESET Mode lose= 8MHz 

Supply Current in Voo = 5.0V fiNT=8MHz 3.5 

RUN Mode <2l Voo = 5.0V fiNT=fLFAo TBD rnA 

loo Voo = 3.0V fiNT=2MHz TBD 

Supply Current in Voo= 5.0V fiNT=8MHz 1.50 

WAIT Mode (3) Voo = 5.0V fiNT=fLFAO TBD rnA 
Voo= 3.0V fiNT=2MHz TBD 

Supply Current in I LOAD= OrnA 10 J.lA STOP Mode <3l Voo=5.0V 

Noles: 
1. Only when pull-ups are not inserted 
2. All peripherals running 
3. NO Converter in Stand-by 
4. Hysteresis voltage between switching levels 

_4V __ 67------------------------~~~~~~~~~~ 
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AC ELECTRICAL CHARACTERISTICS 
(TA = -40 to +85°C unless otherwise specified) 

Symbol Parameter Test Conditions 
Value 

Unit 
Min. Typ. Max. 

fosc Oscillator Frequency 
Voo = 3.0V; OSG disabled 2 

MHz Voo = 4.5V; OSG disabled 8 

fosG 
Maximum internal frequency VDD = 3.0V 2 

MHz with OSG enabled Voo'=4.5V 4 

fLFAO 
Low Frequency Auxiliary 200 400 800 kHz Oscillator 

tsu 
Oscillator Start-up Time Ceramic Resonator 

5 100 at Power On 121 Cu = CL2 = 22pF 

8MHz Ceramic Resonator 
0.2 100 

Oscillator STOP mode CL 1 =CL2=22pF ms 
!sus Recovery Time 121 

8MHzQuartz 
CL 1 =CL2=22pF 

10 100 

IREC Supply Recovery Time 111 100 

Minimum Pulse Width (Voo = 5V) 
TwR RESET pin 100 ns 

NMI pin 100 

C1N Input Capacitance All Inputs Pins 10 pF 

CouT Output Capacitance All Outputs Pins 10 pF 

Note: 
1. Period for which Voo has to be connected at OV to allow internal Reset function at next power-up. 
2. See Figure 38. This value is highly dependent on the Ceramic Resonator or Quartz Crystal used in the application. 

Figure 38.Power On Reset 

Voo 

v00 1-2V 
Typical 

ov ~~----------------------------------------------------~ 

INTERNAL 
RESET 

tsu )'I 

1 2048 cycles l_,_ ________ __:_ ________ ---1 

VA0295B 
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RC Oscillator. fiNT versus RNET (Indicative Values) 

F MHz 

10 t-----

0.1 
10 

' ' 

"--tc 

":* .... 

T = 25• C 

.., . 
~ ., 
·~ ~ 

~ ... 
'';)!(..., ·~ 

~··.~ 
100 1000 

* 3 Volts + 4 Volts + 5 Volts - 6 Volts 

~ 
10000 

R = Kohms 

The shaded area is outside ST62xx8 operating range, device functionality is not guaranteed 

RC Oscillator. fiNr versus RNET (Indicative Values) 

F MHz 

10 

0.1 
10 

' 
' 

V00 = 5 Volts 

~ ...... 

~ 

100 1000 

+25· c -·as· c 

VA01935 

~ ... ~ 
10000 

R = Kohms 

The shaded area is outside ST62xx8 operating range, device functionality is not guaranteed 
VA01935A 
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ELECTRICAL CHARACTERISTICS (Continued) 

CURRENT CONSUMPTION 

IDD(mA) 

IDD Current Versus Supply Voltage 
Typical Values(TA: +85°C) 

RUN MODE WAIT MODE 
IDD(mA) 

j 132KHz(1) 4iMHz siMHz I j j 
l -7· ~ ~ IJ l 

I I I I I I I 

1,5 i---i---+--t---+--4-'--+ 
I I I I I I I 
I I I I I I I 

1 j__j_I·T~ be ~efin,edllj __ J 
I I I I 
I I I I 
I I , , , I I 
I I I I I I I 
I I I I I I I 
I I I I I I I 

~5,---T--~---T--~---T--~-
1 I I I I I I 
I I I I I I I 
I I I I I I I 
I I I I I I I 
I I I I I I I 
' I I 1 I I 

3.5 4 4.5 55 
VDD(v) 

VR01993C 

Note 1. Using the network descnbed in the Application Note AN673 

IDD Current Versus Supply Voltage 
Typical Values(TA: +85°C) 

VR01993D 
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1/0 PORT CHARACTERISTICS 
(T A = -40 to +85°C unless otherwise specified) 

Value 
Symbol Parameter Test Conditions Unit 

Min. Typ. Max. 

VrL Input Low Level Vollage 1/0 Pins 0.3x Voo v 
VrH Input High Level Vollage 1/0 Pins 0.7x Voo v 

Voo= s.ov 
loL= 1 OJ.IA , All 1/0 Pins 0.1 

VoL Low Level Oulput Vollage loL= 5mA, Standard 1/0 0.8 v 
loL= 10mA } · 0.8 
loL= 20mA PAO-PA3 1.3 

loH= -10).lA Voo-0.1 
VoH High Level Output Voltage loH=- 5mA, Voo= 5.0V 3.5 v 

loH=- 1.5mA, Voo= 3.0V 2.0 

irL Input Leakage Current Vin= Voo or Vss 
Voo= 3.0V 0.1 1.0 J.lA lrH 1/0 Pins (pull-up resistor off) Voo= 5.5V 0.1 1.0 

Rpu Pull-up Resistor Vin= OV; All I/O Pins 50 100 200 kQ 

TIMER CHARACTERISTICS 
(T A = -40 to +85°C unless otherwise specified) 

Value 
Symbol Parameter Test Conditions Unit 

Min. Typ. Max. 

IRES Resolution 
12 
frNT 

s 

frN Input Frequency on TIMER Pin Stop Mode 2 MHz 
Run and Wait Modes frNT MHz 

8 

Voo=3.0V 1 ).IS 

tw Pulse Width at TIMER Pin Voo=4.5V 125 ns 
Voo = 5.5V 125 ns 

_46_ffi_7 ________________________ ~~~~~~~~~ 
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AID CONVERTER CHARACTERISTICS 
(TA= -40 to +85°C unless otherwise specified) 

Value 
Symbol Parameter Test Conditions Unit 

Min. Typ. Max. 

Res Resolution 8 Bit 

ATOT Total Accuracy (t) (ZJ lose> 1.2MHz ±1 ±2 LSB lose> 32kHz ±4 

tc Conversion Time lose= 8MHz 70 (.IS 

VAN Conversion Range Vss Voo v 

ZIR Zero Input Reading Conversion result 
00 Hex when V;N = Vss 

FSR Full Scale Reading Conversion result FF Hex when V;N = Voo 

AD; Analog Input Current During Voo=4.5V 1.0 (.lA Conversion 

.AC;N<3l Analog Input Capacitance 2 5 pF 

Analog Channel 
ASI Analog Source Impedance switched just before 30 kQ 

conversion start (4) 

Notes: 
1. Noise at Voo, Vss<10mV 
2. Wtth oscillator frequencies less than 1 MHz, the ND Converter accuracy is decreased. 
3. Excluding Pad Capacttanoe. 
4. ASI can be increased as long as the load of the ND Converter input capacttor is ensured before conversion start. 

r:wi Sl:iS·ntDMSDN 
.. "JJ. ~~llll!lllllOil~ 
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READ PROTECTION FUSE 

If the ROM READOUT PROTECTION option is 
selected as enabled, the following waveform must 
be applied at the \4>p pin for the fuse to be blown: 

Vpp 

15 
14Vtyp 

10 

5 

1oomA 
max 

0.5smin 

I 

I 100J.Ls max 
~ 
I I 

---:---t--------1 
I 
I 
I 
I 
I 
I 
I 

4mAtyp 
~~~~----+-------~--~ 

I 
VR02001 

The following circuit can be used for this purpose: 

Figure 39. Example of READOUT 
PROTECTION fuse programming circuit 

5V 

L14V 

I 
VR02003 

Note: ZPD15 is used for overvottage protection 

_4B_ffi_7 _______________________ ~~~~~~~~ 
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PACKAGE MECHANICAL DATA 

Figure 40. 20-Pin Dual in Line Plastic (B), 300-Mil Width 

~ I 

~ K2T - lAJ lf 1i ' :Ji:H uu A1 ILl 

Bl ~ 1- _ e1 1-

- ..Ql 
D .Q1 1-

-88-
1 N/2 

VROA1725 

Figure 41. 28-Pin Dual in Line Plastic (B), 600-Mil Width 

§ I 

K2T 
.. 

lAJ 
lflfV~ivvvw All L I 
Bl 1- ~ -F-! 1-

- _Q_1_ 
D 

.Q1. -

sa f-------
1 N/2 VR001725 
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ST621 08-158-208-258 

Dim. mm fnches 
Min Typ Max Min Typ Max 

A 3.93 0.155 
A1 0.254 0.010 

B 0.45 0.017 
81 1.39 1.65 0.055 0.065 

c 0.25 0.009 
D 25.4 1.000 
01 1.34 0.053 

E 8.5 0.334 
E1 7.1 0.279 
K1 - - - - - -
K2 - - - - - -

L 3.30 0.129 
e1 2.54 0.10 

Number of Pins 

N I 20 

Dim. mm Inches 
Min Typ Max Min Typ Max 

A 2.2 4.8 0.086 0.189 
A1 0.51 1.77 0.010 0.069 
B 0.38 0.58 O.D15 0.023 

B1 0.97 1.52 0.055 0.065 
c 0.2 0.3 0.008 0.009 
D 35.06 36.22 1.400 1.425 
D1 - - - - - -
E 16.3 0.641 

E1 12.9 0.508 
K1 - - - - - -
K2 - - - - - -
L 3.18 4.44 1.25 0.174 

e1 2.54 0.10 
Number of Pins 

N I 28 
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ST621 08-158-208-258 

PACKAGES MECHANICAL DATA (Continued) 

Figure 42. 20-Lead Small Outline Plastic (M), 300-Mil Width 

Dim. mm Inches 

Min Typ Max Min Typ Max 

A 2.05 2.55 0.081 0.10 

A1 0.1 0.3 0.004 .0118 

8 0.35 0.49 .0138 .0192 

c 0.23 0.32 .0091 .0125 

0 12.6 13.0 .4961 .5118 

01 - - - - - -
E 10.0 10.65 0.394 0.419 

E1 7.40 7.60 .2914 .2992 

E2 - - - - - -
L 0.40 127 O.Q16 0.050 

e 1.27 0.05 

a - - - - - -
Number of Pins 

VR001726 N 20 

Figure 43. 28-Lead Small Outline Plastic (M), 300-Mil Width 

Dim. mm Inches 

Min Typ Max Min Typ Max 

A 2.05 2.55 0.081 0.10 

A1 0.1 0.3 0.004 .0118 

8 0.35 0.49 .0138 .0192 

c 0.23 0.32 .0091 .0125 

0 17.7 18.1 .6969 .7125 

01 - - - - - -
E 10.0 10.65 0.394 0.419 

E1 7.40 7.60 .2914 .2992 

E2 - - - - - -
L 0.40 127 0.016 0.050 

e 1.27 0.05 

a - - - - - -
Number of Pins 

VR001726 N 28 

_50_16_7 ________________________ ~~~~~~~~~~~ ---------------------------
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ST621 08-158-208-258 

ORDERING INFORMATION 

The following chapter deals with the procedure for 
transfer customer codes to SGS-THOMSON. 

Communication of the customer code. Cus
tomer code is made up of the ROM contents and 
the list of the selected mask options. The ROM 
contents are to be sent on one diskette with the 
hexadecimal file generated by the development 
tool. All unused bytes must be set to FFh. 

The selected mask options are communicated to 
SGS-THOMSON using the correctly filled OPTION 
LIST appended. 

Listing Generation & Verification. When SGS-

Table 18. ROM Memory Map 

ST6210B,ST6215B (2K ROM Devices) 

Device Address Description 

0000h-087Fh Reserved <1> 

0880h·OF9Fh User ROM 
OFAOh-OFEFh Reserved <1> 

OFFOh-OFF7h Interrupt Vectors 
OFFBh-OFFBh Reserved <1> 

OFFCh-OFFDh NMIInterrupt Vector 
OFFEh-OFFFh Reset Vector 

THOMSON receives the diskette, a computer list- ST6220B,ST6225B (4K ROM Devices) 
ing is generated from it. This listing refers exactly 
to the mask that will be used to produce the micro
controller. Then the listing is returned to the cus
tomer that must thoroughly check, complete, sign 
and return it to SGS-THOMSON. The signed listing 
constitutes a part of the contractual agreement for 
the creation of the customer mask. 

Device Address 

0000h-007Fh 
0080h-OF9Fh 
OFAOh-OFEFh · 
OFF0h-OFF7h 
DFFBh-OFFBh 

Description 

Reserved <1> 

User ROM 
·Reserved <1> 

Interrupt Vectors 
Reserved <1> 

SGS-THOMSON sales organization will provide 
detailed information on contractual points. 

OFFCh-OFFDh NMI Interrupt Vector 
OFFEh-OFFFh Reset Vector 

Note 1. Reserved Areas should be filled wnh FFh 

ORDERING INFORMATION TABLE 

Sales Type ROMxB 1/0 Additonal Features Temperature Range Package 

ST621 0881/XXX 0 to +70°C PDIP20 ST621 0886/XXX -40 to +85'C 
12 AID CONVERTER 

ST621 DBM1/XXX o to +70°C PS020 ST621 OBM6/XXX 2K Bytes -40 to +85'C 

ST6215BB1/XXX o to +70°C PDIP28 ST6215BB6/XXX -40 to +85'C 
20 A/D CONVERTER 

ST6215BM1/XXX 0 to +70°C PS028 ST6215BM6/XXX -40 to +85'C 

ST6220881/XXX 0 to +70°C PDIP20 ST6220886/XXX -40 to +85'C 
12 AID CONVERTER 

ST6220BM1/XXX o to +70°C PS020 ST6220BM6/XXX 4K Bytes -40 to +85'C 

ST6225BB1/XXX 0 to +70°C PDIP28 ST6225886/XXX -4Dto' +85'C 
20 AID CONVERTER 

ST6225BM1/XXX 0 to +70°C PS028 ST6225BM6/XXX -40 to +85'C 

Note: /XXX is a 2-3 alphanumeric character code added to the generic sales type on receipt of a ROM code and val1d options. 

--------------------------- ~~~~=!~~ ________________________ s_1 __ ffi7 
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ST621 08-158-208-258 

ST62108, ST62158, ST62208, ST62258 MICROCONTROLLER OPTION LIST 

Customer 

Address 

Contact 

Phone No 

Reference 

SGS-THOMSON Microelectronics references 

Device: ] ST6210B [ ] ST6215B ] ST6220B [ ] ST6225B 

Package: ] Dual in Line Plastic ] Small Outline Plastic 

In this case, select conditioning 

[ ] Standard (Stick) 

[ ] Tape & Reel 

Temperature Range: 1 cfc to + 70°C 1 - 40°C to + 85°C 

Special Marking: ] No 

]Yes "-----------" 
Authorized characters are letters, digits,'.','-','/' and spaces only. 
Maximum character count DIP20- DIP28: 10 

S020 - S028:8 

Oscillator Source Selection: [ ] Crystal/Resonator 

[ ] RC Network 

Watchdog Selection: [ ] Software Activation (STOP mode available) 
[ ] Hardware Activation (no STOP mode) 

OSG: [ ] Enabled 

[ ] Disabled 

Input pull-up selection on NMI pin : [ ] Yes [ ] No 

Input pull-up selection on TIMER pin : [ ] Yes [ ] No 

ROM Readout Protection: Please contact your local SGS-THOMSON Sales Office 

Comment: 
Supply Operating Range in the application: 

Notes 

Signature 

Date 

[ ] 3.0V to 6.0V 

[ ] 4.5V to 6.0V 

_5~_6_7 _______________________ ~~~~~~~!~~ --------------------------
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ST62T10B,T15B,E208 
ST62T20B,T25B,E258 

8-BIT OTP/EPROM HCMOS MCUs WITH A/D CONVERTER 

11 3.D to 6.DV Supply Operating Range 
• 8 MHz Maximum Clock Frequency 
11 -4D to +85°C Operating Temperature Range 
11 Run, Wait & Stop Modes 
a 5 different interrupt vectors 
a Look-up table capability in EPROM 
• User EPROM: 1828 bytes (ST62x1 DB, x15B) 

3876 bytes (ST62x2DB, x25B) 
11 Data EPROM: User selectable size 

(in program EPROM) 

" Data RAM: 64 bytes 
• EPROM readout protection 
11 PDIP2D, PS02D (ST62T1 DB,T2DB) packages 
11 PDIP28, PS028 (ST62T15B,T25B) packages 
11 FDIP2D, CS02D (ST62E20B) packages 
• FDIP28, CS028 (ST62E25B) packages 
• 12/2D fully software programmable 1/0 as: 

-Input with pull-up resistor 
-Input without Pull-up resistor 
- Input with interrupt generation 
-Open-drain or push-pull outputs 
-Analog Inputs 

• 4 1/0 lines can sink up to 2DmA for direct LED or 
TRIAC driving 

• 8 bit counter with a 7 -bit programmable prescaler 
(Timer) 

11 Digital Watchdog and Oscillator Safe Guard 
• 8 bit AID Converter with up to 8 (ST62T1 DB, 

ST62x2DB) and up to 16 (ST62T15B, ST62x258) 
analog inputs 

• On-chip clock oscillator driven by Quartz Crystal, 
Ceramic resonator or RC network; Low Fre
quency Auxiliary Oscillator. 

• Power-on Reset 
• One external not maskable interrupt 
• 9 powerful addressing modes 
• The ST62E2DB, E25B are the EPROM versions, 

the ST62T1 DB, T15B, T2DB, T25B are the OTP 
. versions, fully compatible with ROM versions 

ST621 DB, 15B, 2DB, 25B. 

Device Summary page 55/67 

July 1994 

PRELIMINARY DATA 

PDIP20 PDIP28' 

PS020 PS028 

(Ordering Information at the end of the datasheet) 

EPROM PACKAGES 

FDIP20W FDIP28W 
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ST62T1 OB,T158,T208,T258 - ST62E20B,E258 

Figure 1. ST62T10B, T20B, E20B Pin Config. Figure 2. ST62T15B, T25B, E25B Pin Config. 

Voo [ 1 \..._/20 Vss Voo [ 1 \..___/ 28 Vss 
TIMER [ 2 19 PAD TIMER [ 2 27 PAD 

OSCin [ 3 18 PA1 OSCin [ 3 2S PA1 

OSCout [ 4 17 ·PA2 OSCout [ 4 25 PA2 

NMI [ 5 1S PAS NMI [ 5 24 PA3 

TEST 11 l [ s 15 PBO/ Ain Ain I PC? [ s 23 PA4/ Ain 

RESET [ 7 14 PB1/ Ain Ain I PCS [ 7 22 PA5/ Ain 

Ain I PB7 [ 8 13 PB2/ Ain Ain I PC5 [ 8 21 PAS/ Ain 

Ain/ PBS [ 9 12 PB3/ Ain Ain I PC4 [ 9 20 PA7/ Ain 

Ain/PB5 [ 10 11 PB4/ Ain TEST(1) [ 10 19 PBO/ Ain 

VR01804A RESET [ 11 18 PB1/ Ain 

Ain/ PB7 [ 12 17 PB2/ Ain 

Ain/ PBS [ 13 1S PB3/ Ain 

Ain I PB5 [ 14 15 PB4/ Ain 

VR001804 

Note 1. This pin is also the Vpp rnput for EPROM based device 

Figure 3. ST62T10B,T15B,T20B,T258- ST62E20,E25 Block Diagram 

TEST 

NMI 

54/S7 

68 

USER PROGRAM 

ROM or EPROM 

1828 Bytes (1) 
3876 Bytes {2) 

PC 

STACK LEVEL 1 
STACK LEVEL 2 
STACK LEVEL 3 

STACK LEVEL4 

STACK LEVELS 

STACK LEVEL 5 

64 Bytes 

V00 V55 OSCm OSCout RESET 

PAO .. PA3 (20mA Sink) 
PA4 .. PA7 I Ain" 

PBO .. PB7 I Ain 

PC4 .. PC7 I Ain " 

TIMER 

' NOT AVAILABLE ON ST6210B 1206 

(1) ST6210 115 
(21 ST6220 I 25 

VR018058 



ST62T1 OB,T15B,T20B,T258 - ST62E20B,E25B 

GENERAL DESCRIPTION 

The ST62T1 OB, T15B, T20B, T25B, E20B and 
E25B microcontrollers are members of the 8-bit 
HCMOS ST62xx family, a series of devices ori
ented to low-medium complexity applications. 
They are the OTP/EPROM versions of the 
ST6210B, ST6215B, ST6220B and ST6225B de
vices respectively. 

ST62E20B, E25B are user programmable and 
erasable devices. They are best suited for devel
opment. 

ST62T1 OB, T15B, T20B, T25B are One Time Pro
grammable devices (OTP). These offer the best 
cost/flexibility trade-off for prototyping and preser
ies as well as most low to medium volume applica
tions. 

All ST62xx members are based on a building block 
approach: a common core is associated with a 
combination of on-chip peripherals (macrocells). 

The macrocells of the ST621 OB, 15B, 20B and 25B 
(available on the EPROM/OTP products) are: The 
Timer peripheral that includes an 8-bit counter with 
a 7-bit software programmable prescaler, the digi
tal watchdog (DWD), an 8-bit AID Converter with 
up to 8 (ST621 OB, 20B) or 16 (ST6215B, 25B) ana
log inputs. 

The ST62T1 OB, T15B, E20B, T20B, E25B, T25B 
are upward compatible with the ST62T1 0, T15, 
E20, T20, E25, T25. They in addition feature RC 
network, an External STOP Mode Control enlarg
ing the range of power consumption/safety trade
offs, an enhanced readout protection mechanism 
to prevent software piracy and an option byte to se
le_ct options. 

These devices are well suited for automotive, ap
pliance and industrial applications. 

DEVICE SUMMARY 

Device 
UV- OTP 1/0 Emulated 

EPROM ROM Pins Device 

ST62T10B 2K 12 ST6210B 

ST62T15B 2K 20 ST6215B 

ST62T20B 4K 12 ST6220B 

ST62T25B 4K 20 ST6225B 

ST62E20B 4K 12 
ST6210B 
ST6220B 

ST62E258 4K 20 
ST6215B 
ST6225B 

PIN DESCRIPTION 

Voo and Vss. Power is supplied to the MCU using 
these two pins. Voo is power and Vss is the ground 
connection. 

OSCin and OSCout. These pins are internally 
connected with the on-chip oscillator circuit. De
pending on the Option Byte, either a quartz crystal, 
a ceramic resonator, an external clock signal or an 
RC network can be connected in order to allow the 
correct operation of the MCU with various stabil
ity/cost trade-offs. The OSCin pin is the input pin, 
the OSCout pin is the output pin. 

RESET. The active low RESET pin is used to re
start the microcontroller to the beginning of its pro
gram. 

TESTNPP. The TEST must be held at Vss for nor
mal operation. If TEST pin is connected to a 
+ 12.5V level during the reset phase, the EPROM 
programming Mode is entered. An internal pull
down resistor selects normal operating mode if the 
TESTNpp pin is left unconnected 

NMI. The NM I pin provides the capability for asynchro
nous interrupt applying an external not maskable inter
rupt to the MCU. The NMI is falling edge sensitive. The 
user can select the availability of an on-chip pull-up 
at NMI pin through the Option Byte. 

--------------------------- ~~~:~~~ ----------------------~5~5~ffi7 
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ST62T10B,T15B,T20B,T25B- ST62E20B,E25B 

TIMER. This is the timer 110 pin. In input mode it is con
nected to the prescaler and acts as external timer clock 
or as control gate for the internal timer clock. In the out
put mode the timer pin outputs the data bit when a time
out occurs. The user can select the availability of an 
on-chip pull-up at TIMER pin through the Option Byte. 
PAO-PA3,PA4-PA7. These 8 lines are organized as 
one 1/0 port (A). Each line may be configured under 
software control as inputs with or without internal pull-up 
resistors, interrupt generating inputs with pull-up resis
tors, open-drain or push-pull outputs. PAO-PA3 can 
also sink 20mA for direct led driving while PA4-PA7 can 
be programmed as analog inputs for the AID converter. 
Note. PA4-PA7 are not available on ST62T1 OB, 
ST62x20B. 
PBO-PB7. These 8 lines are organized as one 1/0 port 
(B). Each line may be configured under software con
trol as inputs with or without internal pull-up resistors, in-

, terrupt generating inputs with pull-up resistors, 
open-drain or push-pull outputs and as analog inputs for 
the AID converter. 

PC4-PC7. These 4 lines are organized as one 1/0 port 
(C). Each line may be configured under software control 
as inputs with or without internal pull-up resistors, inter
rupt generating inputs with pull-up resistors, open-drain 
or push-pull outputs and as analog inputs for the AID 
converter. 
Note. PC4-PC7 are not available on ST62T1 OB, 
ST62x20B. 

THE USER IS ASKED TO REFER TO THE 
DATASHEET OF THE ST62108, 158, 208, 258 
ROM DEVICE FOR FURTHER DETAILS. 
EPROM/OTP DESCRIPTION 
The ST62E20B, E25B are the EPROM versions of the 
ST6220B/25B products. They are intended for use dur
ing the development of an application and for pre-pro
duction and small volume production. ST62T20B/T25B 
OTP (One Time Programmable) have the same char
acteristics except that they cannot be erased. They all 
include EPROM memory instead of the ROM memory 
of the corresponding ST6220B/25B. User can program 
these devices using the ST62E2xB EPROM program
ming tools from SGS-THOMSON. 

From a user point of view (with the following exceptions) 
the ST62E20B, E25B and ST62T1 OB, T15B, T20B, 
T25B products have exactly the same software and 
hardware features as the ROM version. An additional 
mode is used to configure the part for programming of 
the EPROM, this is set by a+ 12.5V voltage applied to 

the TESTNPP pin. The programming of the 
ST62E20B, E25B, T10B, T15B, T20B, T25B is de
scribed in the User Manual of the EPROM Pro
gramming Board. 
Other than this exception, the OTP, EPROM and 
ROM parts are fully compatible. This datasheet 
thus provides only information specific to the 
EPROM based devices. 
ROM Option Emulation 
The ROM mask options that can be selected by the 
user in the ROM devices can be selected on the 
EPROM/OTP devices by an Option Byte that can be 
programmed with the ST62E2xB EPROM program
ming tools available from SGS-THOMSON. This Op
tion Byte is automatically read, and the selected options 
enabled, when the power supply is switched on. 
The Option Byte is written during programming either 
by using the PC menu (PC driven Mode) or automat
ically (stand-alone mode). 
EPROM Programming Mode 
An additional mode is used to configure the part for pro
gramming ofthe EPROM. This issetbya 12.5Vvoltage 
applied to the TESTNPP pin. The programming of the 
ST62E20B, E25B, and ST62T1 OB, T15B, T20B, T25B 
is described in the User Manual of the EPROM Pro
gramming Board. 
EPROM ERASING 
The EPROM of the windowed package of the 
ST62E20B, E25B may be erased by exposure to Ultra 
Violet light. 

The erasure characteristic of the ST62E20B, E25B is 
such that erasure begins when the memory is exposed 
to light with a wave lengths shorter than approximately 
4000A. It should be noted that sunlights and some 
types of fluorescent lamps have wavelengths in the 
range 3000-4000A. It is thus recommended that the 
window of the ST62E20B, E25B packages be covered 
by an opaque label to prevent unintentional erasure 
problems when testing the application in such an envi
ronment. 

The recommended erasure procedure of the 
ST62E20B, E25B EPROM is the exposure to short 
wave ultraviolet light which have a wave-length 2537 A. 
The integrated dose (i.e. U. V. intensity x exposure time) 
for erasure should be a minimum of 15W-s/cm2. The 
erasure time with this dosage is approximately 15 to 
20 minutes using an ultraviolet lamp with 
12000f.LW/cm2 power rating. The ST62E20B, E25B 
should be placed within 2.5cm (11nch) of the lamp tubes 
during erasure. 

_56_16_7 ____________ ~ ~~~m~~~ 
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ST62T1 OB,T15B,T20B,T258 - ST62E20B,E25B 

OPTION BYTE 

The Option Byte enables emulation of the mask 
options of the ROM devices. It can only be ac
cessed during the programming mode. This ac
cess is made either automatically (copy from a 
master device) or by selecting the "OPTION BYTE 
PROGRAMMING" mode of the programmer. The 
option byte is located in a non-user map. No ad
dress has to be specified. 

Figure 4. EPROM Code Option Byte 

EPROM Code 
Option Byte 

PROTECT. This bit allows the protection of the 
software contents against piracy. When the bit 
PROTECT is set high, readout of the EPROM/OTP 
contents is prevented by hardware. No program
ming equipment is able to gain access to the user 
program. When this bit is low, the user program 
can be read. This bit emulates the READOUT 
PROTECTION mask option of ROM devices. 

OSCIL. When this bit is high, the oscillator must be 
controlled by a quartz crystal, a ceramic resonator 
or an external frequency. When it is low, the oscil
lator must be controlled by an RC network, with 
only the resistor having to be externally provided. 
This bit emulates the OSCILLATOR mask option of 
ROM devices. 

DEV. This bit must be set to one on the ST62T15B, 
T25B and E25B devices. It must be cleared to 0 on 
the ST62T1 OB, T20B and E20B. This bit is used to 
tie 110 pins not connected in the 20 pin packaged 
devices to Voo in order to avoid unconnected 
CMOS inputs. 

NMI PULL. This bit must be set high to configure 
the NMI pin with a pull up resistor. When it is low, 
no pull up is provided. This bit emulates the NMI 
PIN PULL-UP mask option available in ROM de
vices. 

TIM PULL. This bit must be set high to configure 
the TIMER pin with a pull up resistor. When it is 
low, no pull up is provided. This bit emulates the 
TIMER PIN PULL-UP mask option available in 
ROM devices. 

WDACT. This bit controls the watchdog activation. 
When it is high, hardware activation is selected. 
The software activation is selected when WDACT 
is low.This bit emulates the WATCHDOG ACTIVA
TION mask option of ROM devices. 
OSGEN. This bit must be set high to enable the 
Oscillator Safe Guard. When this bit is low, the 
OSG is disabled. This bit emulates the OSG mask 
option available in ROM devices. 

Table 1. OTP Memory Map 

ST62T10B,ST62T15B 
(2K ROM Devices) 

Device Address Description 

0000h-087Fh Reserved 11) 
0880h-OF9Fh User ROM 
OFAOh-OFEFh Reserved 11) 
OFFOh-OFF7h Interrupt Vectors 
OFFBh-OFFBh Reserved 11) 
OFFCh-OFFDh NMI Interrupt Vector 
OFFEh-OFFFh Reset Vector 

Note 1. Reserved Areas should be filled w1th FFh 

ST62T20B, T25B 
(4K ROM Devices) 

Device Address 

0000h-007Fh 
0080h-OF9Fh 
OFAOh-OFEFh 
OFFOh-OFF7h 
OFFBh-OFFBh 
OFFCh-OFFDh 
OFFEh-OFFFh 

Description 

Reserved 11l 
User ROM 
Reserved 11) 
Interrupt Vectors 
Reserved 11) 
NMI Interrupt Vector 
Reset Vector 

Note 1. Reserved Areas should be filled with FFh 

- ----------- r.r'/, SliS·niDMSDN ___________ 5_71_67 
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ST62T10B,T15B,T20B,T258- ST62E20B,E258 

ELECTRICAL CHARACTERISTICS 

Absolute Maximum Ratings 

This product contains devices to protect the inputs 
against damage due to high static voltages, how
ever it is advised to take normal precaution to avoid 
application of any voltage higher than maximum 
rated voltages. 

For proper operation it is recommended that Vand 
Vo must be higher than Vss and smaller Voo. Reli
ability is enhanced if unused inputs are connected 
to an appropriated logic voltage level (\bo or Vss). 

Symbol Parameter 

Voo Supply Voltage 

V1 Input Voltage 

Vo . Output Voltage 

Vpp EPROM Programming Voltage 

lo Current Drain per Pin Excluding Voo, Vss 

Power Considerations. The average chip-junc
tion temperature, Tj, in Celsius can be obtained 
from: 

Tj= 

Where :TA= 

RthJA= 

PD= 

Pint= 

Pport = 

TA + PD X RthJA 

Ambient Temperature. 

Package thermal resistance 
Uunction-to ambient). 

Pint + Pport. 

loo x Voo (chip internal power). 

Port power dissipation 
(determinated by the user). 

Value Unit 

-0.3 to 7.0 v 
Vss- 0.3to Voo + 0.3(11 v 
Vss- 0.3to Voo + 0.3(11 v 

13 v 
10 rnA 

liNJ+ Pin Injection current (positive), Alll/0, Voo = 4.5V +5 rnA 

liNJ- Pin Injection current (negative), All 1/0, VDD = 4.5V -5 

IVoo Total Current into Voo (source) 50(2) 

IVss Total Current out of Vss (sink) 50(2) 

Tj Junction Temperature 150 

Tsm Storage Temperature -60 to 150 

Notes: 

Stresses above those listed as "absolute maximum ratings" may cause permanent damage to the device _This is a stress rating only 
and functional operation of the device at these conditions is not implied. Exposure to maximum rating conditions for extended periods 
may affect device reliability. · 

1. Within these limits, clamping diodes are guarantee to be not conductive. Voitages outside these limits are authorised as long as 
injection current is kept within the specification. 

THERMAL CHARACTERISTIC 

Value 
Symbol Parameter Test Conditions 

Min. Typ. Max. 

PDIP28 55 

RthJA Thermal Resistance PDIP20 60 

PS028 75 

PS020 80 

_58_ffi_7 _______________________ ~~~~~~~~ 

72 

rnA 

rnA 

rnA 

oc 
oc 

Unit 

OC/W 



ST62T1 OB,T15B,T20B,T25B • ST62E20B,E25B 

RECOMMENDED OPERATING CONDITIONS 

Value 
Symbol Parameter Test Conditions Unit 

Min. Typ. Max. 

TA Operating Temperature 6 Suffix Version -40 85 "C 

fosc=2MHz 
3.0 6.0 v 

frNr=2MHz 

Voo Operating Supply Voltage fosc=4MHz 
3.5 6.0 v 

frNT= 4MHz 

fosc=8MHz 
4.5 6.0 v 

frNr=8MHz 

frNT Internal Frequency 13l 
Voo = 3V;OSG disabled 0 2.0 MHz 
Voo = 4.5V;OSG disabled 0 8.0 MHz 

Pin Injection Current (positive) 

lrNJ+ Digitallnputf1l Voo = 4.5 to 5.5V +5 rnA 
Analog lnputsf2l 

Pin Injection Current (negative) 

lrNJ- Digitallnput<1l Voo = 4.5 to 5.5V -5 rnA 
Analog Inputs 

Notes: 
1. A current of± 5mA can be forced on each pin of the digital section without affecting the functional behaviour of the device. For a posttive 

current injected into one pin, a part of this current ( -1 0%) can be expected to flow from the neighbouring pins. 
2. If a total current of+ 1 mA is flowing into the single analog channel or if the total current flowing into all the analog inputs is of 1 mA, all the 

resu~ing conversions are shifted by+ 1 LSB. If a total posttive current is flowing into the single analog channel or if the total current 
flowing into all the analog inputs is of 5mA, all the resu~ing conversions are shifted by +2 LSB. 

3. An internal frequency above 1 MHz is reoommended for reliable AJD results. 

8 

7 

6 

5 

4 

3 

2 

1 

Maximum FREQUENCY ( MHz) 

2.5 

FUNCTIONALITY IS NOT .. 
GUARANTEED 
IN THIS AREA 

3 3.5 4 4.5 

SUPPLY VOLTAGE ( Vaa) 

Voo 

: fosG Min 

5 5.5 6 

VR01807G 

The shaded area is outside the ST62T1 0Bff158 operating range, device functionality is not guaranteed. --------------------------- ~~~~=~~~ 59/67 
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ST62T1 OB,T15B,T20B,T25B • ST62E20B,E258 

DC ELECTRICAL CHARACTERISTICS 
(TA = -40 to +85°C unless otherwise specified) 

Value 
Symbol Parameter Test Conditions Unit 

Min. Typ. Max. 

Input Low Level 
V1L Voltage Voox0.3 v 

TIMER,NMI,RESET pins 

Input High Level 
YIH Voltage Voox0.7 v 

TIMER,NMI,RESET pins 

VHys 
Hysteresis Voltage <4> Voo=5V 1 v All Inputs Voo=3V 0.5 

Low Level Output 
VoL Voltage loL=+5.0mA Voo x0.2 v 

TIMER pin 

High Level Output 
VoH Voltage loH=-5.0mA Voo x0.65 v 

TIMER pin 

ilL Input Leakage Current<1> YIN= Vss 0.1 1.0 J.lA 
IIH TIMER, NMI pins V1N= Voo 

ilL Input Leakage Current ViN=Voo; Watchdog Res. 1 mA 

hH RESET pin ViN=Voo; No Watch. Res. 10 J.lA 
ViN=Vss; External Res. -8 -16 -30 J.lA 

Rpu 
Pull-up 

50 100 200 kn TIMER, NMI pins 

Supply Current in VRESET= Vss 3.5 mA RESET Mode fosc=8MHz 

Supply Current in Voo = 5.0V f1Nr=8MHz 3.5 

RUN Mode<2> 
Voo=5.0V fiNT=fLFAO TBD mA 

loo VDD = 3.0V fiNT=2MHz TBD 

Supply Current in Voo=5.0V f1NT=8MHz 1.50 

WAIT Mode 13> 
Voo=5.0V f1NT=fLFAO TBD mA 
voo=3.0V fiNT=2MHz TBD 

I 

Supply Current in ILOAo=OmA 10 J.lA STOP Mode <3> Voo=5.0V 

Notes: 

1. Only when pull-ups are not inserted 
2. All peripherals running 
3. ND Converter in Stand-by 
4. Hysteresis vottage between switching levels 

_60_ffi_7 ________________________ ~~~~~~~~~ 
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ST62T1 OB,T15B, T20B,T25B - ST62E20B,E25B 

AC ELECTRICAL CHARACTERISTICS 
(TA = -40 to +85°C unless otherwise specified) 

Symbol Value 
Parameter Test Conditions 

Min. Typ. Max. 

Voo = 3.0V; OSG disabled 2 
lose Oscillator Frequency Voo = 4.0V; OSG disabled 6 

Voo = 4.5V; OSG disabled 8 

fosG 
Maximum internal frequency VDD=3.0V 2 
with OSG enabled Voo=4.5V 4 

ILFAO 
Low Frequency Auxiliary 200 400 800 
Oscillator frequency 

tsu 
Oscillator Start-up Time Ceramic Resonator 5 100 at Power On <21 CL1 = CL2 = 22pF 

8MHz Ceramic Resonator 
0.2 100 

Oscillator STOP mode CL1=CL2=22pF 
!sus Recovery Time (2) 

8MHzQuartz 
CL1=CL2=22pF 

10 100 

tREC Supply Recovery Time <11 100 

Minimum Pulse Width (Voo = 5V) 
TWA RESET pin 100 

NMipin 100 

Retention EPROM Data Retention TA=55'C .10 

C1N Input Capacitance All Inputs Pins 10 

Cour Output Capacitance All Outputs Pins 10 

Notes: 
1. Period for which Voo has to be connected at OV to allow internal Reset function at next power-up. 
2. See Figure 5. This value is highly dependent on the Ceramic Resonator or Quartz Crystal used in the application. 

Figure 5. Power On Reset 

Voo 

v00 1-2V 
Typical 

ov ~L-------------------------------------------------

INTERNAL 
RESET 

lsu 

2048 cycles 

VA0295B 

Unit 

MHz 

MHz 

kHz 

ms 

ns 

Year 

pF 

pF 
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ST62T10B,T15B,T20B,T25B- ST62E20B,E258 

RC Oscillator, fosc Frequency versus RNET (Typical Values) 

F MHz 

10 
i;--..._ 

0.1 
10 

' ' 
"+ 

"*-. 

T = 25• C 

I' 

~ . .,. 
-~ f:::::.., 

'II<'. 

' ';)!(, -L'-....""' 
~--~ 

100 1000 

'* 3 Volts + 4 Volts + 5 Volts - 6 Volts 

~ 
10000 

R = Kohms 

The shaded area is outside ST62xxB operating range, device functionality is not guaranteed 

RC Oscillator, fosc Frequency versus RNET (Typical Values) 

F MHz 

10 

0.1 
10 

' 

". 

Voo = 5 Volts 

~ 

~ 

100 1000 

.. 25· c -. 85· c 

VR01935 

~ 
' ~ 

10000 
R = Kohms 

The shaded area is outside ST62xxB operating range, device functionality is not guaranteed 
VR01935A 

_62_16_7 ___________ L9f.·.~~~~£~~~ -------------
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ST62T1 OB,T15B, T20B,T25B • ST62E20B,E25B 

ELECTRICAL CHARACTERISTICS (Continued) 

CURRENT CONSUMPTION 

IDD Current Versus Supply Voltage 
Typical Values(TA: +85°C) 

RUN MODE WAIT MODE 
IDD(mA) IDD(mA) 

i 132K~z(1) 4~MHz aiMHz I i 
i +- ~ • II 
I I I I I I ,, ~~~~}~~~~~~}~~~~~~}~~~-

1 I I' I I I I 
I I I I I I I 

j_~j~-I·T~ be ~efin,edll-l_~j_ 
I I I I 
I I I I 
I I , , . I I 
I I I I I I I 
I I I I I I I 
I I I I I I I o.s ~---r------J---r--1---~--~-
1 I I I I I I 
I I I I I I I 
I I I I I I I 
I I I I I I I 
I I I I I I I 

Q~ 3:5 ~ 4:5 I 51.5' 
VDD(v) 

VR01993C 

Note1. Using the network described in the Application Note AN673 

IDD Current Versus Supply Voltage 
Typical Values(TA: +85°C) 

STOP MODE 
IDD(~A) 

5 

I I I I I I I 
I I I I I 
I I I I I I I 
I I I I I I I 

4 H~--t--~r--i---t-~-r-~i 
I I I I I I I 
I I I I I I I 
I I _L J 1 ~-~~ 3H--h 
I I I I 
I I To be defined I I 
I I I I 

2 H-~-~ I I 
-~r---; 

I I I I I I I 
I I I I I I I 
I I I I I I 
I I I I I I I 

1~~-~--jj--j-j-i 
I I I I I I I 
I I I I I I I 
I I I I I I 

0 
3 3.5 4 4.5 5 5.5 6 

VDD(v) 

VR01993D 

------------------------- ~~~~=~~~ 63/67 
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ST62T10B,T15B,T20B,T258- ST62E20B,E258 

1/0 PORT CHARACTERISTICS 
(T A = -40 to +85°C unless otherwise specified) 

Value 
Symbol Parameter Test Conditions Unit 

Min. Typ. Max. 

VrL Input Low Level Voltage I/O Pins 0.3xVoo v 
VrH Input High Level Voltage I/O Pins 0.7x Voo v 

Voo=5.0V 
loL= 10)lA, All 1/0 Pins 0.1 

VoL Low Level Output Voltage loL= 5mA, Standard 1/0 0.8 v 
loL= 10mA } 0.8 
loL= 20mA PAO·PA3 1.3 

loH=-10(lA Voo-0.1 
VoH High Level Output Voltage loH=- 5mA, Voo= 5.0V 3.5 v 

loH= -1.5mA, Voo= 3.0V 2.0 

lrL Input Leakage Current Vin= Voo or Vss 
Voo= 3.0V 0.1 1.0 flA 

lrH 1/0 Pins (pull-up resistor off) 
Voo=5.5V 0.1 1.0 

Rpu Pull-up Resistor Vin= OV; All 1/0 Pins 50 100 200 fQ 

TIMER CHARACTERISTICS 
(TA = -40 to +85°C unless otherwise specified) 

Value 
Symbol Parameter Test Conditions Unit 

Min. Typ. Max. 

IRES Resolution 
12 

frNT 
s 

STOP Mode 2 MHz 
frN Input Frequency on TIMER Pin 

frNT 
Run and Wait Modes 

8 
MHz 

Voo=3.0V 1 flS 
tw Pulse Width at TIMER Pin Voo=4.5V 125 ns 

Voo=5.5V 125 ns 

_64_16_7 _______________________ ~~~~~~~~ 
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ST62T1 OB,T15B,T20B,T258 - ST62E20B,E258 

AJD CONVERTER CHARACTERISTICS 
(TA= -40 to +85°C unless otherwise specified) 

Value 
Symbol Parameter Test Conditions Unit 

Min. Typ. Max. 

Res Resolution 11l 8 Bit -
Aror Total Accuracy 111 lose> 1.2MHz ±1 ±2 

LSB 
lose> 32kHz ±4 

tc121 Conversion Time lose= 8MHz 70 !lS 

VAN Conversion Range Vss Voo v 

ZIR Zero Input Reading 
Conversion result when 

00 Hex 
Vin=Vss 

FSR Full Scale Reading Conversion result when FF Hex 
Vin=Voo 

AD1 
Analog Input Current During 

Voo=4.5V 1.0 llA Conversion 

AC1N131 Analog Input Capacitance 2 5 pF 

ASI Analog Source Impedance 30 kQ 

Notes: 
1. Noise atVoo. Vss <10mV 
2. W~h oscillator frequencies less than 1 MHz, the ND Converter accuracy is decreased. 
3. Excluding Pad Capacitance. 
4. ASI can be increased as long as the load of the NO Converter input capac~or is ensured before conversion start. 

65/67 
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ST62T10B,T15B,T20B,T25B- ST62E20B,E25B 

PACKAGE MECHANICAL DATA 

20-Lead Frit Seal Ceramic Dual in Line Package, 300-Mil Width 

~ Dim. mm Inches 

' Min Typ Max Min Typ Max m•" _LA! ~ 
A 5.71 0.225 

A1 0.50 1.78 0.020 0.070 
A1 I L I B 0.40 0.55 0.016 0.022 

B.!, ,__ 8 _ e1 81 127 1.52 0.050 0.060 
c 022 0.31 0.009 0.012 

- _Q! 
D 

.Q! - D 26.92 1.059 
Df 0.51 127 0.020 0.050 
E - - - - - -

E1 7.80 0.307 

-s~a-
L 3.40 0.134 
e1 229 2.79 0.090 0.110 
0 4.24 4.39 0.167 0.173 

Number of Pins 1 N/2 
N I 20 VROC1725 

28-Lead Frit Seal Ceramic Dual in Line Package, GOO-Mil w·idth 

Dim. mm Inches 
Min Typ Max Min Typ Max 

A 5.71 0.225 
A1 0.50 1.78 0.020 0.070 
8 0.40 0.55 0.016 0.022 

81 1.17 1.42 .046 .056 
c 022 0.31 0.009 0.012 
D 38.10 1.500 
01 1.52 2.49 .060 .098 
E - - - - - -

E1 13.05 13.36 .514 .526 
L 3.00 .118 
e1 229 2.79 0.090 0.110 
0 6.86 7.36 .270 .290 

Number of Pins 

VR081725 N 28 

_66_16_7 ____________ ~ ~~~m~~~ 
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ST62T1 OB,T15B,T20B,T258 - ST62E208,E258 

ORDERING INFORMATION TABLE 

Sales Type 
OTP/ 1/0 Additional Features 

EPROM 

ST62T10BB6 
12 

ST62T10BM6 OTP 
2K Bytes '--

ST62T15BB6 
20 

ST62T15BM6 

ST62T20BB6 AID Converter 

12 
ST62T20BM6 OTP 

4K Bytes -
ST62T25BB6 

20 
ST62T25BM6 

ST62E20BF1 12 
EPROM 1---

ST62E25BF1 4K Bytes 20 

- -------------'· r;r'/. Sl:iS•niOMSON A.""'f!. OOI~Clfll!M!U!l~ 

Temperature Package 
Range 

PDIP20 

PS020 

PDIP28 

-40 to +85"C PS028 

PDIP20 

PS020 

PDIP28 

PS028 

FDIP20 
0 to +70°C 

FDIP28 

67/67 
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Gi SGS·THOMSON ST62T10-ST62T15 
~I® ~~(C;~@~[L~(C;'j]'~@ffi!l~(C;~ ST62T20,E20-ST62T25,E25 

8-BIT OTP/EPROM HCMOS MCUs WITH A/D CONVERTER 

• 3.0 to 6.0V Supply Operating Range 

• 8 MHz Maximum Clock Frequency 

• -40 to +85°C Operating Temperature Range 

• Run, Wait & Stop Modes 

., 5 different interrupt vectors 

• Look-up table capability in EPROM 

• User ROM: 1828 bytes (ST62T10, T15) 
3876 bytes (ST62x20, x25) 

• Data ROM: User selectable size 
(in program ROM) 

• Data RAM: 64 bytes 

• PDIP20, PS020 (ST62T1 O,T20) packages 

• PDIP28, PS028 (ST62T15,T25) packages 

• FDIP20, CS020 (ST62E20) packages 

• FDIP28, CS028 (ST62E25) packages 

• 12/20 fully software programmable 1/0 as: 
- Input with pull-up resistor 
- Input without Pull-up resistor 
- Input with interrupt generation 
-Open-drain or push-pull outputs 
-Analog Inputs 

• 4 1/0 lines can sink up to 20mA for direct LED or 
TRIAC driving 

• 8 bit counter with a 7-bit programmable prescaler 
(Timer) 

• Digital Watchdog 

• 8 bit ND Converter with up to 8 (ST62T1 0, 
ST62x20) and up to 16 (ST62T15, ST62x25) 
analog inputs 

• On-chip clock oscillator 

• Power-on Reset 

• One external not maskable interrupt 

• 9 powerful addressing modes 

• The ST62E20, E25 are the EPROM versions, 
the ST62T1 0, T15, T20, T25 are the OTP ver
sions, fully compatible with ROM versions 
ST621 0, 15, 20, 25. 

Device Summary page 3/15 

September 1994 

PDIP20 PDIP28 

PS020 PS028 

(Ordering Information at the end of the datasheet} 

EPROM PACKAGES 

FDIP20W FDIP28W 

CS020W CS028W 

1/15 
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ST62T10-T15-T20-T25-E20-E25 

Figure 1: ST62T10,ST62x20 Pin Configuration 

Voo 

TIMER 

OSCin 

OSCout 

NMI 

v •• tTEST 

RESET 

Ain I PB7 

Ain I PB6 

Ain I PBS 

1 
'CJ 

[ 2 

3 

4 

s 
6 

7 

8 

9 

1D 

2D v •• 
19 PAD 

18 PA1 

17 PA2 

16 PA3 

1S PBD I Ain 

14 PB1/ Ain 

13 PB2/ Ain 

12 PB3/ Ain 

11 PB4/ Ain 

VROA1804 

Figure 3. ST62T10,T15,x20,x25 Block Diagram 

TEST 

NMI 

USER PROGRAM 

ROM 

1828 Bytes (1) 
3878 Bytes (2) 

PC 

STACK LEVEL 1 

STACK L.EVEL2 

STACK LEVEL3 

STACK LEVEL4 

STACK LEVELS 
STACK LEVEL 6 

\bo V88 OSCIN OSCOUT Reffi 

Figure 2. ST62T15,ST62x25 Pin Configuration 

Voo 

TIMER 

OSCin 

OSCout 

NMI 

Ain I PC7 

Ain I PC6 

Ain I PCS 

Ain I PC4 

v •• t TEST 

RESET 

Ain I PB7 

Ain I PB6 

Ain I PBS 

1 v 28 

2 27 

3 26 

4 2S 

s 24 

6 23 

7 22 

8 21 

9 2D 

1D 19 

11 18 

12 17 

13 16 

14 1S 

PAO .• PA3 (20mA Sink) 
PA4 •• PA7 I Aln" 

PBO •• PB7 I Ain 

PC4 •. PC7 I Aln " 

TIMER 

v •• 
PAD 

PA1 
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PA3 

PA4/ Ain 

PA5/ Ain 

PAS/ Ain 

PA7/ Ain 

PBD I Ain 

PB1/ Ain 

PB2/ Ain 

PB3/ Ain 

PB4/ Ain 
VR001804 

" NOT AVAILABLE ON ST621 0 I 20 

(1) ST6210 115 
• (2) ST6220 I 25 

VRD01605 
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GENERAL DESCRIPTION 

The ST62T1 0, T15, T20, T25, E20 and E25 micro
controllers are members of the 8-bit HCMOS 
ST62xx family, a series of devices oriented to low
medium complexity applications. They are 
OTP/EPROM versions of the ST621 OB, ST6215B, 
ST6220B and ST6225B devices respeCtively. 

All ST62xx members are based on a building block 
approach: a common core is associated with a 
combination of on-chip peripherals (macrocells). 
The macrocells of the ST6220, E25 and OTP 
ST62T1 0, T15, T20, T25 are: the Timer peripheral 
that includes an 8-bit counter with a 7 -bit software 
programmable prescaler, the digital watchdog 
(DWD), an 8-bit AID Converter with up to 8 
(ST6210, 20) or 16 (ST6215, 25) analog inputs. 
Thanks to these peripherals, these devices are 
well suited for automotive, appliance and industrial 
applications. · 

ST62E20, E25 are user programmable and eras
able devices. They are best suited for develop
ment. 
ST62T1 O,T15,T20,T25 are One Time Programma
ble devices (OTP). These offer the best cost/flexi
bility trade-off for prototyping and preseries as well 
as most low to medium volume applications. 

The EPROM ST62E20, E25 and OTP ST62T1 0, 
T15, T20, T25 are downward compatible with the 
ROM ST621 XB/2XB. They include the same func
tionalities and blocks as these ROM devices with 
the following exceptions: no RC network, no Oscil
lator Safe Guard (OSG), no external STOP Mode 
Control, no readout protection and no option byte. 

DEVICE SUMMARY 

Device 
UV- OTP 1/0 Emulated 

EPROM ROM Pins Device 

ST62T10 2k 12 ST6210 

ST62T15 2k 20 ST6215 

ST62T20 4k 12 ST6220 

ST62T25 4k 20 ST6225 

ST62E20 4k 12 
ST6210 
ST6220 

ST62E25 4k 20 
ST6215 
ST6225 

PIN DESCRIPTION 

Voo and Vss. Power is supplied to the MCU using 
these two pins. Voo is power and Vss is the ground 
connection. 

ST62T1 0-T15-T20-T25-E20-E25 

OSCIN and OSCOUT. These pins are internally 
connected with the on-chip oscillator circuit. A 
quartz crystal, a ceramic resonator or an external 
clock signal can be connected between these two 
pins in order to allow the correct operation of the 
MCU with various stability/cost trade-offs. The OS
GIN pin is the input pin, the OSCOUT pin is the out-
put pin. · 

RESET. The active low RESET pin is used to re
start the microcontroller to the beginning of its pro
gram. 

TESTIVPP. The TEST must be held at Vss for nor
mal operation. If TEST pin is connected to a 
+ 12.5V level during the reset phase, the EPROM 
programming Mode is entered. 

NMI. The NM I pin provides the capability for asyn
chronous applying an external not maskable inter
rupt to the MCU. The NMI is falling edge sensitive. 
NMI pin is not internally connected to an on-chip 
pull-up resistor which is available as a mask option 
for ROM devices. The pull-up resistor has to be 
provided externally. 

TIMER. This is the timer 110 pin. In input mode it is 
connected to the prescaler and acts as external 
timer clock or as control gate for the internal timer 
clock. In the output mode the timer pin outputs the 
data bit when a time-out occurs. TIMER pin is not 
internally connected to an on-chip pull-up resistor 
which is available as a mask option for ROM de
vices. The pull-up resistor has to be provided exter
nally. 

PAO-PA3,PA4-PA7(*). These 8 lines are -organ
ized as one 1/0 port (A). Each line may be config
ured under software control as inputs with or 
without internal pull-up resistors, interrupt generat
ing inputs with pull-up resistors, open-drain or 
push-pull outputs. PAO-PA3 can also sink 20mA 
for direct Jed driving while PA4-PA7 can be pro
grammed as analog inputs for the AID converter. 
(*) PA4-PA7 are not available on ST62T1 0, 
ST62x20. 

PBO-PB7. These 8 lines are organized as one 1/0 
port (B). Each line may be configured under soft
ware control as inputs with or without internal pull
up resistors, interrupt generating inputs with 
pull-up resistors, open-drain or push-pull outputs 
and as analog inputs for the AID converter. 

PC4-PC7(*). These 4 lines are organized as one 
1/0 port (C). Each line may be configured under 
software control as inputs with or without internal 
pull-up resistors, interrupt generating inputs with 
pull-up resistors, open-drain or push-pull outputs 
and as analog inputs for the AID converter. 
(*) PC4-PC7 are not available on ST62T1 0, 
ST62x20. 

~ SGS· THOMSON -------------- ._""f/. ~ll!:nil@~~~i:Vnl@lflllli:~ 
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ST62T1 0-T15-T20-T25-E20-E25 

ST62T1 0, T15, T20, T25, E20 and E25, 
OTP/EPROM DESCRIPTION 

The ST62E20 EPROM device emulates the 
ST62108 and ST62208 ROM devices. The 
ST62E25 EPROM device emulates the ST62158 
and ST62258 ROM devices. 

Care must be taken when emulating the 2K ROM 
devices to start the program at the correct address 
(see Memory Map for 2K Devices) 

EPROM parts are programmed using any pro
gramming equipment supporting it and validated 
by SGS-THOMSON. Once erased, the device can 
be reprogrammed. 

The ST62T10, T15, T20, T25 OTP devices are the 
counterparts of the ST621 08,158,208,258 ROM 
devices. OTP (One Time Programmable) parts are 
low cost devices which have to be programmed 
like EPROM devices. Unlike EPROM devices, 
OTPs cannot be erased once programmed. 

From a user point of view, once programm_ed, these 
OTP and EPROM products have the same software 
and hardware features as the ROM ST621 X8/2X8 
versions, except : 
-No internal pull-up resistor available on pin NMI 
-No internal pull-up resistor available on pin TIMER 
- No RC network 
- No Oscillator Safe Guard (OSG) 
- No External STOP Mode Control 
- No Readout protection 

Other than these exceptions, ST62T1 0, T15, T20, 
T25 and ST62E20, E25 are fully compatible with 
the ST621 08, 158, 208, 258 equivalents, this 
datasheet thus provides only information specific 
to the EPROM based devices. 

THE READER IS ASKED TO REFER TO THE 
DATASHEET OF THE ST6210, 15, 20,25 ROM 
DEVICE FOR FURTHER DETAILS. 

Table 1. OTP Memory Map 

ST62T10, ST62T15 (2K ROM Devices) 

Device Address Description 

0000h-087Fh Reserved (ll 

0880h-OF9Fh User ROM 
OFAOh-OFEFh Reserved (1 l 

OFFOh-OFF7h Interrupt Vectors 
OFF8h-OFFBh Reserved '1 l 

OFFCh-OFFDh NMIInterrupt Vector 
OFFEh-OFFFh Reset Vector 

Notes: 
1. Reserved Areas should be filled with FFh 

EPROM Programming Mode 

An additional mode is used to configure the part for 
programming of the EPROM, this is set by a 12.5V 
voltage applied to the TEST/Vpp pin. The program
ming of the OTP and EPROM parts is described in 
the User Manual of the EPROM Programming 
board. 

EPROM ERASING 

The EPROM of the windowed package of the 
ST62E20, E25 may be erased by exposure to Ultra 
Violet light. 

The erasure characteristic of the ST62E20, E25 is 
such that erasure begins when the memory is ex
posed to light with ~wave lengths shorter than ap
proximately 4000A. It should be noted that 
sunlights and some types of fluorescent lamps 
have wavelengths in the range 3000-4000A. It is 
thus recommended that the window of the 
ST62E20, E25' packages be covered by an 
opaque label to prevent unintentional erasure 
problems when testing the application in such an 
environment. 

The recommended erasure procedure of the 
ST62E20, E25 EPROM is the exposure to short 
wave ultraviolet light which have a wave-length 
2537A. The integrated dose (i.e. U.V. intensity x 
exposure time) for erasure should be a minimum of 
15W-sec/cm2. The erasure time with this dosage 
is approximately 15 to 20 minutes using an ultra
violet lamp with 12000J.LW/cm2 power rating. The 
ST62E20, E25 should be placed within 2.5cm 
(11nch) of the lamp tubes during erasure. 

ST62T20, ST62T25 (4K ROM Devices) 

Device Address Description 

0000h-007Fh Reserved (1l 
0080h-OF9Fh User ROM 
OFAOh-OFEFh Reserved (1l 
OFFOh-OFF7h Interrupt Vectors 
OFF8h-OFFBh Reserved (1) 

OFFCh-OFFDh NMIInterrupt Vector 
OFFEh-OFFFh Reset Vector 

Notes: 
1. Reserved Areas should be filled with FFh 

_~_1 __ 5 ________________________ ~~~~~~~~:~~~ ----------------------------
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ELECTRICAL CHARACTERISTICS 

Absolute Maximum Ratings 

This product contains devices to protect the inputs 
against damage due to high static voltages, how
ever it is advised to take normal precaution to avoid 
application of any voltage higher than maximum 
rated voltages. 

For proper operation it is recommended that v, and 
Vo must be higher than Vss and smaller Voo. Reli
ability is enhanced if unused inputs are connected 
to an appropriated logic voltage level (Voo or Vss). 

Symbol Parameter 

Voo Supply Voltage 

V1 Input Voltage 

Vo Output Voltage 

Vpp OTP/EPROM Programming Voltage 

Ia Current Drain per Pin Excluding Voo & Vss 

IVoo Total Current into Voo (source) 

IVss Total Current out of Vss (sink) 

Tj Junction Temperature 

Tsro Storage Temperature 

ST62T1 0· T15-T20-T25-E20-E25 

Power Considerations. The average chip-junc
tion temperature, Tj, in Celsius can be obtained 
from: 

Tj= 

Where:TA= 

RthJA= 

PD= 

T A+ PD x RthJA 

Ambient Temperature. 

Package thermal resistance 
ijunction-to ambient). 

Pint + Pport. 

Pint= loo x Voo (chip internal power). 

Pport = Port power dissipation 
(determinated by the user). 

Value Unit 

-0.3to7.0 v 
Vss - 0.3 to Voo + 0.3 v 
Vss- 0.3 to Voo + 0.3 v 

13' v 
±10 rnA 

50 rnA 

50 rnA 

150 oc 

-60 to 150 oc 
Note: Stresses above those listed_ as "absolute maximum ratings" may cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these conditions is not implied. Exposure to maximum rating conditions for extended periods may affect 
device reliabilhy. 

---------------------------~~~~@~~~::~ _________________________ 5_11_5 
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ST62T10-T15-T20-T25-E20-E25 

RECOMMENDED OPERATING CONDITIONS 

Value 
Symbol Parameter Test Conditions Unit 

Min. Typ. Max. 

TA Operating Temperature 
1 Suffix Version 0 70 oc 
6 Suffix Version -40 85 

Voo Operating Supply Voltage 3.0 6.0 v 
Vpp Programming Voltage 12 12.5' 13 v 

4.5 < Voo < 6.0V O.Q1 8.0 
Fosc Oscillator Frequency Voo=3.5V O.Q1 4.0 MHz 

Voo=3.0V 0.01 2.0 

AVoo Analog Supply Voltage<1l Vss SAVss < AVooSVoo Vss Voo v 
AVss 

Pin Injection Current (positive) 
Voo = 4.5 to 5.5V +5 

IINJ+ Digital Input rnA 
Analog Inputs <2) 

Pin Injection Current (negative) 
Voo = 4.5 to 5.5V -5 

ifNJ· Digital Input rnA 
Analog Inputs (S) 

Notes: 
1.An oscillator frequency above 1 MHz is recommended for reliable ND resu~s. 

2.A current of± 5mA can be forced on each pin of the digHal section wHhout affecting the functional behaviour of the device. For a positive 
current injected into one pin, a part of this current (- 1 Oo/o) can be expected to flow from the neighbouring pins. 

3.11 a total current of+ 1 rnA is flowing into the single analog channel or if the total current flowing into all the analog inputs is of 1 mA, all the 
resulting conversions are shifted by+ 1 LSB. If a total posHive current is flowing into the single analog channel or if the total current 
flowing into all the analog inputs is of 5mA, all the resulting conversions are shifted by +2 LSB. • 
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ST62T1 O-T15-T20-T25-E20-E25 

DC ELECTRICAL CHARACTERISTICS 

(T A = -25 to +85°C unless otherwise specified) 

Value 
Symbol Parameter Test Conditions Unit 

Min. Typ. Max. 

V1L Input Low Level Voltage RESET Pin 
Voo=SV 1.6 v 
Voo=3V 1 

V1H Input High Level Voltage RESET Pin 
Voo=5V 3.4 v 
Voo=3V 2 

I1L Input Leakage Current RESET Pin 
hH VIN=Voo(t) 10 J.LA 

ViN=Voo(2) 1 mA 
V1N=Vss -8 -16 -30 J.LA 

V1L Input Low Level Voltage NMI,TIMER 
Voo=5V 0.3xVoo v 
Voo=3V 

V1H Input High Level Voltage NMI,TIMER 
Voo=5V 0.7xVoo v 
Voo=3V 

VoL Low Level Output Voltage 
TIMER, 10L=5.0mA 

0.2xVoo 
v 

Voo=5V 

VoH High Level Output Voltage 
TIMER, loL=-5.0mA 

0.65Voo v 
Voo=5V 

hL Input Leakage Current TIMER 
hH V1N=Voo orVss 

ViN=5.0V 0.1 1.0 J.LA 
ViN=3.9V 0.1 1.0 

Supply Current in RESET Mode VRESET=Vss 3.5 mA 
fosc=BMHz 

fosc=BMHz 
Supply Current in RUN Mode ILOAD=OmA 3.5 mA 

loo 
Voo=S.OV 

fosc=BMHz (4) 

Supply Current in WAIT Mode ILoAD=OmA 1.5 mA 
Voo=5.0V 

Supply Current in STOP Mode!3> 
ILoAD=OmA 10 J.LA Voo=5.0V 

Notes: 

1. No Watchdog Reset Actived. 
2. Reset generated by Watchdog. 
3. When the Watchdog function is activated the STOP instruction is deactivated. WAIT instruction is automatically executed. 
4. Timer and ND in OFF state. 

------------- liii. ~~~~~£,:00~1: 7/15 
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ST62T10·T15·T20·T25-E20·E25 

AC ELECTRICAL CHARACTERISTICS 
TA=- 40 to+ 85°C unless otherwise specified 

Value 
Symbol Parameter Test Conditions Unit 

Min. Typ. Max. 

Voo=3.0V 0.01 2 
lose Oscillator Frequency Voo=4.5V 0.01 8 MHz 

Voo=5.5V 0.01 8 

Voo=3.0V no 
t1LH Interrupt Pin Maximum Pulse Widht Voo=4.5V limit liS 

Voo=5.5V 

tsu Oscillator Start-up Time 5 10 ms 

tsR Supply Rise Time 0.01 100 ms 

tREC Supply Recovery Time 100 ms 

TwNMI Minimum Pulse Width 
NMIPin 

100 
Voo=5V 

ns 

TWRES Minimum Pulse Width RESET Pin 100 ns 

C1N Input Capacitance All inputs Pins 10 pF 

Cour Output Capacitance All outputs Pins 10 pF 

_81_15 _____________ /.iii. ~~~~~rn&~:r9~ 
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1/0 PORTS CHARACTERISTICS 
(TA=- 40 to+ 85°C unless otherwise specified) 

Symbol Parameter Test Conditions 

V1L Input Low Level Voltage 1/0 Pins 

V1H Input High Level Voltage 1/0 Pins 

Voo= 5.0V 
loL= 1QilA, All I/O Pins 

VoL Low Level Output Voltage loL= 5mA , Standard 1/0 
loL= 10mA, PAO-PA3 
loL= 20mA, PAO-PA3 

loH=-10!!A 
VoH High Level Output Voltage loH=- 5mA, Voo= 5.0V 

loH=- 1.5mA, V DD= 3.0V 

IlL 
Vin= Voo or Vss 

I1H 
Input Leakage Current Voo= 3.0V 

Voo= 5.5V 

Rpu Pull-up Resistor Vin=OV 

TIMER CHARACTERISTICS 
(TA=- 40 to + 85°C unless otherwise specified) 

Symbol Parameter Test Conditions 

IRES Resolution 

fiN Input Frequency on TIMER Pin 
Voo=3.0V 
Voo=4.5V 

Voo=3.0V 
tw Pulse Width at TIMER Pin Voo = 4.5V 

Voo= 5.5V 

r== SCS·THOMSON 
--------------- .. .,,. ill~II:Oil@~~ffi©~liil@lill~©~ 

ST62T1 0-T15-T20-T25-E20-E25 

Value 
Unit 

Min. Typ. Max. 

0.3x v 
Voo 

0.7xVoo v 

0.1 
0.8 v 
0.8 
1.3 

Voo-0.1 
3.5 v 
2.0 

0.1 1.0 llA 
0.1 1.0 

50 100 200 KQ 

Value 
Unit 

Min. Typ. Max. 

12 
second 

fosc 

fosc 
MHZ 

4 

1 !lS 
125 ns 
125 ns 

9/15 
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ST62T1 0-T15-T20-T25-E20-E25 

AID CONVERTER CHARACTERISTICS 
0 TA=- 40 to + 85 C unless otherwise specified 

Value 
Symbol Parameter Test Conditions 

Min. Typ. Max. 

Res Resolution 8 

Aror Total Accuracy lose> 1.2MHz ±2 
lose> 32kHz ±4 

tc!tl Conversion Time losc='8MHz 70 

VAN Conversion Range AVss AVoo 

ZIR Zero Input Reading 
Conversion result when 

00 
Vin=AVss 

FSR Full Scale Reading Conversion result when FF 
Vin=AVoo 

AVss(2l 
Analog Reference Vss Voo 

AVoo 

AD; 
Analog Input Current During 

Voo=4.5V 1.0 Conversion 

AC;N(J) Analog Input Capacitance 2 

ASI Analog Source Impedance 30 

SSI Analog Reference Supply lmpedence 2 

Notes: 

1. W~h oscillator frequencies less than 1 MHz, the ND Converter accuracy is decreased. It is recommended not to use the ND with 

IOSC< 1Mhz. 

2. In ST621 0, ST6215, ST6220 and ST6225 AVss and AVDD are internally connected to digital VSS and Voo. 

3. Excluding Pad Capacitance. 

_10_,_15 _____________ fjfi. ~~~~m~~:~~~ 
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Bit 

LSB 

JlS 

v 

Hex 

Hex 

v 

JlA 

pF 

KQ 
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ST62T1 O-T15-T20-T25-E20-E25 

PACKAGE MECHANICAL DATA 

20-Lead Frit Seal Ceramic Dual in Line Package, 300-Mil Width 

~ 
Dim. mm Inches 

Min Typ Max Min Typ Max 

~~R~F ~Aj A 5.71 0225 
A1 0.50 1.78 0.020 0.070 

I Al 1 L! B 0.40 0.55 O.D16 0.022 
B.!_ 1- B _ el 81 127 1.52 0.050 0.060 

c 022 0.31 0.009 0.012 

- ~ D 
.Q1 - D 26.92 1.059 

01 0.51 127 0.020 0.050 
E - - - - - -

E1 7.80 0.307 

-$1~ 
L 3.40 0.134 

e1 229 2.79 0.090 0.110 
0 424 4.39 0.167 0.173 

N/2 Number of Pins 

VROC1725 N I 20 

28-Lead Frit Seal Ceramic Dual in Line Package, 600-Mil Widht 

B 
Dim. mm inches 

mt/ I . 
Min Typ Max Min Typ Max 

Fl ~,' J. A I A 5.71 0225 

All LJ A1 0.50 1.78 0.020 0.070 
B 0.40 0.55 0.016 0.022 

B.!. _ 8 _el B1 1.17 1.42 .046 .056 

..Q! .Q1 c 022 0.31 0.009 0.012 - D ~ D 38.10 1.500 
01 152 2.49 .060 .098 fl' , a E - - - - - -

I I E1 13.05 13.36 .514 .526 

1--clli~--- L 3.00 .118 
e1 229 2.79 0.090 0.110 ,, 0 6.86 7.36 .270 .290 

I - I Number of Pins 
1 =J= , N/2 

VR081725 N 28 

________________ ~~~~;~~~:~n _____________ 1_1, __ 15 
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ST62T1 0-T15-T20-T25-E20-E25 

PACKAGE MECHANICAL DATA (Continued) 

20-Pin Dual in Line Plastic, 300-Mil Width 

n Dim. mm inches 
Min TvP Max Min TvP Max 

' 
A 3.93 0.155 

~ 
A1 0.254 0.010 

"T" IJ.f a_uJ, JA! 6 0.45 0.017 
A1 I L I 61 1.39 1.65 0.055 0.065 

c 0.25 0.009 
81 8 e1 D 25.4 1.000 

D1 1.34 0.053 

- ...!2.1 D .Q1 - E 8.5 0.334 
E1 7.1 0.279 
K1 - - - - - -
K2 - - - - - -

-8£3-
L 3.30 0.129 

e1 2.54 0.10 
Number of Pins 

N 20 

1 N/2 

VROA1725 

28-Pin Dual _in Line Plastic, 600-Mil Width 

§ 
Dim. mm inches 

' 
Min TVP Max Min TVP Max 

.. 
-!.A I A 2.2 48 0.086 0.189 

K2] ' ' A1 0.51 1.77 0.010 0.069 

¥ ¥¥. lfii¥H¥ A1 I L I 6 0.38 0.58 0,015 0.023 
61 0.97 1.52 0.055 0.065 

8.!_ -~ 1- _e1 c 0.2 0.3 0.008 0.009 
D 35.06 36.22 1.400 1.425 

- ...!2.1 -'2..!. 1- D1 - - -
D E 16.3 0.641 

E1 12.9 0.508 

SB 
K1 - - - - - -
K2 - - - - - -
L 3.18 4.44 1.25 0.174 
e1 2.54 0.10 

Number of Pins 
N 28 

1 N/2 VR001725 

_12_,_15-------------------------~~~~;~~~:~~n __________________________ __ 
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ST62T1 0· T15·T20·T25·E20-E25 

·PACKAGES MECHANICAL DATA (Continued) 

20-Lead Small Outline Plastic, 300-Mil Width · 

_ _!:_ ,~,h 
Dim. mm Inches 

II Min Typ Max Min Typ Max 

~· ~} rt A 2.05 2.55 0.081 0.10 

iiJ j_ I A1 0.1 0.3 0.004 .0118 

~4 TAl~ I 8 0.35 0.49 .o138 .0192 

.£ ~ 
c 0.23 0.32 .0091 .0125 

- ~ D - .Q! - El - D 12.6 13.0 .4961 .5118 
E D1 - - - - - -

~ 
E 10.0 10.65 0.394 0.419 

D 0 0 f./Jl E1 7.40 7.60 .2914 2992 
E2 - - - - - -

II L 0.40 1.27 O.o16 0.050 

" 
e 127 0.05 

/L a - - - - - -
Number of Pins 

0 D 0 r, u ~~2 N I 20 

1 VR001726 

28-Lead Small Outline Plastic, 300-Mil Width 

-rl- ~ 
Dim. mm Inches 

E=:::f, II· 
h ' Min Typ Max Min Typ Max 

- r- A 2.05 2.55 0.081 0.10 

p:ll~/TD IJ A I c A1 0.1 0.3 0.004 .0118 

' 8 4 [TA1 '\a FF 8 0.35 0.49 .0138 .0192 

.£ - ~ c 0.23 0.32 .0091 .0125 - ~ D -rill - El D 17.7 18.1 .6969 .7125 
E 01 - - - - - -

~ 
E 10.0 10.65 0.394 0.419 

D 0 

4J. 
E1 7.40 7.60 2914 2992 

" 
E2 - - - - - -. 

II L 0.40 1.27 0016 0.050 

" 
e 1.27 0.05 

II a - - - - - -
Number of Pins 

0 0 0 r N/2 
N I 28 

1 VR001726 

---------------------------~~~~;~~::~ ________________________ 1_3 __ 115 
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ST62T10· T15·T20·T25·E2Q-E25 

PACKAGES MECHANICAL DATA (Continued) 

20-Lead Small Outline Ceramic, 300-Mil Width 

Dim. mm Inches 

-~ I 
Min Typ Max Min Typ Max 

Ill I '151 A 

" I ilrcli. A · I :..., I jc A1 
....< B 

~_Q_i~ ~rrA, w 
,. 

c 
rE ~ - ~ - E1 -1 0 

01 - - - - - -
K E E 

~A n n In n n /~ E1 
E2 - - - - - -

~c--$!-f-c 
L 
e 127 005 
a - - - - - -

Number of Pins 

0 0 0 I 0 0 JfJ _u N I 20 

1 N/2 VROA1732 

28-Lead Small Outline Ceramic, 300-Mil Width 

Dim. mm Inches 

-~ I 
Min Typ Max Min Typ Max 

Ill I I 15J1 
A 

=:::J: I 
::.,.. I A I _._ I jc A1 

....< 
B 

~_Q_i~ DITA1 w ,. ' c 
- ...Q.! - ~ -1 ~ 0 E1 

01 - - - - - -
K E E 

~A n n 1 n n h /Al 
E1 
E2 - - - - - -

~ -f!if-f-- L 
e 1.27 0.05 
a - - - - - -

Number of Pins 

0 0 0 I 0 0 fjJ u N 28 

1 N/2 VROA1732 

_14_11_5 ______________________ ~~~~;~~:9~ -------------------------
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ST62T1 0-T15-T20-T25-E20-E25 

ORDERING INFORMATION TABLE 

Sales Type 
OTP/ 

1/0 Additional Features 
Temperature 

Package EPROM Range 

ST62T1 OB6/HWD Hardware WatchDog 
PDIP20 

ST62T1 OB6/SWD Software WatchDog 
12 -40 to +85°C 

ST62T1 OM6/HWD Hardware WatchDog 
PS020 

ST62T1 OM6/SWD OTP Software WatchDog 

2K Bytes 
ST62T15B6/HWD Hardware WatchDog 

PDIP28 
ST62T15B6/SWD Software WatchDog 

20 -40 to +85°C 

ST62T15M6/HWD Hardware WatchDog 
PS028 

ST62T15M6/SWD Software WatchDog 

ST62T20B6/HWD Hardware WatchDog 
PDIP20 

ST62T20B6/SWD Software WatchDog 
12 -40 to+85°C 

ST62T20M6/HWD Hardware WatchDog 
PS020 ST62T20M6/SWD OTP Software WatchDog 

4K Bytes 
ST62T25B6/HWD Hardware WatchDog 

PDIP28 
ST62T25B6/SWD Software WatchDog 

20 -40 to +85°C 
ST62T25M6/HWD 1-iardwqre WatchDog 

PS028 
ST62T25M6/SWD Software WatchDog 

ST62E20F1/HWD Hardware WatchDog 
FDIP20 ST62E20F1/SWD Software WatchDog 

12 o to +700C 
ST62E20S1/HWD Hardware WatchDog 

CS020 
ST62E20S1/SWD EPROM Software WatchDog 

4K Bytes 
ST62E25F1/HWD Hardware WatchDog 

FDIP28 
ST62E25F1/SWD Software WatchDog 

20 o to +70°C 
ST62E25S1/HWD Hardware WatchDog 

CS028 ST62E25S1/SWD Software WatchDog 

-------------- l.V. ~~~~m~r::J?ti 15/15 
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ST62608 
ST62658 

8-BIT HCMOS MCUs WITH 
AID CONVERTER, EEPROM & AUTO-RELOAD TIMER 

• 3.0 to 6.0V Supply Operating Range 

• 8 MHz Maximum Clock Frequency 

• -40 to +85°C Operating Temperature Range 

• Run, Wait & Stop Modes 

• 5 different interrupt vectors 
• Look-up table capability in ROM 

• User ROM: 3884 bytes 

• Data ROM: User selectable size 
(in program ROM) 

• Data RAM: 128 bytes 
• EEPROM: 128 bytes 

• PDIP20, PS020 (ST6260B) packages 

• PDIP28, PS028 (ST6265B) packages 

• 13/21 fully software programmable 1/0 as: 
-Input with pull-up resistor 
-Input without pull-up resistor 
-Input with interrupt generation 
-Open-drain or push-pull outputs 
-Analog Inputs 

• 6/8 1/0 lines can sink up to 20mA for direct LED 
or TRIAC driving 

• 8 bit counter with a 7-bit programmable prescaler 
(TIMER 1) 

• 8 bit Auto-reload Timer with 7-bit programmable 
prescaler (AR TIMER) 

• Digital Watchdog 

• 8 bit ND Converter with up to 7 (ST62608) and 
up to 13 (ST62658) analog inputs 

• 8 bit Synchronous Peripheral Interface (SPI) 

• On-chip clock oscillator driven by Quartz Crystal, 
Ceramic resonator or RC network 

• User configurable Power-on Reset 

• One external not maskable interrupt 

• 9 powerful addressing modes 

• The development tool of the ST626x8 microcon
trollers consists of the ST626xB-EMU emulation 
and development system connected via a stand
ard RS232 serial line to an MS-DOS Personal 
Computer 

July 1994 

PRELIMINARY DATA 

PDJP28 

PDIP20 

PS028 

PS020 

(Ordering Information at the end of the datasheet) 

1/86. 

This is Preliminary Data from SGS-THOMSON. Details are subject to change without notice. 
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ST62608/65B 

Figure 1. ST6260B Pin Configuration 

PBO PC21 Sin I Ain 

PB1 PC31 Soul I Ain 

TEST<1l PC4 I SCK I Ain 

PB2 NMI 

PB3 RESET 

ARTIMin I PB6 OSCoul 
ARTIMoul I PB7 OSCin 

Ainl PAO PA31 Ain 
Voo PA21 Ain 
Vss PA1 I Ain 

VR001821 

Note 1: This pin is also the Vpp input for EPROM based devices 

Figure 3. ST6260B/65B Block Diagram 

TEST 

NMI 

2/86 

.104 

USER PROGRAM 
ROM 

3884 Bytes 

STACK LEVEL 1 

STACK LEVEL 2 

STACK LEVEL3 
STACK LEVEL4 
STACK LEVEL 5 

V00 V55 OSCin OSCout RESET 

Figure 2. ST6265B Pin Configuration 

PBO [ 

PB1 [ 
TEST(t) [ 

PB2 [ 

PB3 [ 

PB4 [ 

PBS [ 

ARTIMin I PBS [ 
ARTIMout/ PB7 [ 

AiniPAO [ 
Voo [ 

Vss [ 

AiniPA1 [ 

Ain1PA2 [ 

1 U28 p PCOI Ain 

2 27 b PC1 I TIM1 I Ain 

3 26 p PC21 Sin I Ain 

4 25 PC31 Soul I Ain 

5 24 J PC41 SCKI Ain 

6 23 NMI 
--

7 22 RESET 

8 21 J OSCoul 

9 20 OSCin 

10 19 PA71 Ain 

11 18 PA61 Ain 

12 - 17 PA51 Ain 

13 16 PA41 Ain 

14 15 PA31 Ain 
VR001822 

PAO .. PA3 I Ain 
PA4 .. PA7 I Ain " 

PBO .. PB3 I 20mA SINK 
PB4 •• P85 I 20mA SINK " 
PBS I ARTIMin I 20ma SINK 
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GENERAL DESCRIPTION 

The ST62608 and ST6265B microcontrollers are 
members of the 8-bit HCMOS ST62xx family, a 
series of devices oriented to low-medium complexity: 
applications. All ST62xx members are based on a 
building block approach: a common core is sur
rounded by a combination of on-chip peripherals 
(macrocells). The macrocells of the ST62608 and 
ST6265B are: the Timer peripheral that includes an 
8-bit counter with a 7-bit software programmable 
prescaler (Timer 1 ), the 8-bit with 7 bit programma
ble prescaler (AR Timer), the 8-bitA/D Converter with 
up to 7 (ST6260B) and up to 13 (ST6265B) analog 
inputs (AID inputs are alternate functions of 110 pins), 
the Digital Watchdog (DWD) and an 8-bit Serial 
synchronous Peripheral Interface (SPI). In addition, 
these devices offer 128 bytes of EEPROM for non 
volatile data storage. 
The ST626xB are upward compatible with their 
ST626x counterparts. They feature in addition to 
RC network, user configurable Power on Reset 
delay and an External STOP Mode Control option 
to enlarge the range of power consumption/safety 
trade-offs. 
ST62608 and ST6265B are well suited for automo
tive, appliance and industrial applications. The 
ST62E60 and ST62E658 EPROM versions are 
available for prototypes and low-volume produc
tion; also OTP versions are available. 

PIN DESCRIPTION 

Voo and Vss. Power is supplied to the MCU using 
these two pins. Voo is power and Vss is the ground 
connection. 
OSCin and OSCout. These pins are internally 
connected with the on-chip oscillator circuit. When 
the QUARTZ/CERAMIC RESONATOR mask op
tion is selected, a quartz crystal, a ceramic resona
tor or an external clock signal can be connected 
between these two pins. When the RC OSCILLA
TOR mask option is selected, a resistor must be 
connected between the pin OSCout and the 
ground.The oscillator frequency is internally di
vided by 1, 2 or 4 by a software controlled divider. 
The OSCin pin is the input pin, the OSCout pin is 
the output pin. 
RESET. The active low RESET pin is used to 
restart the microcontroller to the beginning of its 
program. 
TEST. The TEST must be held at Vss for normal 
operation (an internal pull-down resistor selects nor
ma:r operating mode if TEST pin is not connected). 
NMI. The NMI pin provides the capability for asyn
chronous interrupt applying an external not mask-
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able interrupt to the MCU. The NMI is falling edge 
sensitive. It is provided with an on-chip pull-up 
resistor and Schmitt trigger characteristics. 
When the option ExTERNAL STOP MODE CON
TROL is enabled the NMI pin, in addition, enables the 
control of how the STOP instruction is processed. 
PC1/TIM1/Ain. This pin can be used as a Port C 
110 bit, as 1 1/0 pin or as analog input for the on-chip 
AID converter. This pin is available only on the 
ST62658 (28 pin version). If programmed to be the 
TIMER1 pin, in input mode it is connected to the 
prescaler and acts as external timer clock or as 
control gate for the internal timer clock. In the 
output mode the timer pin outputs the data bit when 
a time out occurs. 
To use this pin as TIMER 1 output a dedicated bit 
in the TIMER1 Status/Control Register must be set. 
To use this pin as input pin the 1/0 pin has to be 
programmed as input. The analog mode should be 
programmed to use the line as an analog input. 
PB6/ARTIMin, PB7/ARTIMout. These pins are 
either Port B 110 bits or the Input and Output pins 
of the . To be used as timer input function PBS has 
to be programmed as input with or without pull-up. A 
dedicated bit in the AR TIMER Mode Control Register 
sets PB7 as timer output function. 
PAO·PA7. These 81ines are organized as one 110 
port (A). PA4-PA7 are not available on ST62608 
(20 pin version). Each line may be configured under 
software control as input with or without internal 
pull-up resistor, interrupt generating input with pull-up 
resistor, analog input, open-drain or push-pull output. 
PBO-P83, PB4, PBS. These 6 lines are organized 
as one 1/0 port (B). PB4, PB5 are available only on 
the ST6265B (28 pin version). When the External 
STOP Mode Control is· disabled, each line may be 
configured under software control as input with or 
without internal pull-up resistor, interrupt generat
ing input with pull-up resistor, open-drain or push
pull output. In output mode these lines can also sink 
20mA for direct LED and TRIAC driving. When the 
External STOP Mode Control is enabled, PBO is 
forced as open drain output. The other lines are 
unchanged. 
PCO·PC4. These 5 lines are organized as one 110 
port (C). PCO and PC1 are not available on 
ST6260B (20 pin version). Each line may be con
figured under software control as input with or 
without internal pull-up resistor, interrupt generat
ing input with pull-up resistor, analog input for the 
AID converter, open-drain or push-pull output. 
PC2-PC4 can also be used as respectively Data in, 
Data out and Clock 110 pins for the on-chip SPI to 
carry the synchronous seriaiiiO signals. 

----------- 'r'/. SGS·THOMSON ___________ 3_186 
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ST62xxCORE 

The core of the ST62xx Family is implemented 
independently from the 1/0 or memory configura
tion. Consequently, it can be treated as an inde
pendent central processor· communicating with 1/0 
and memory via internal addresses, data, and con
trol busses. The in-core communication is arranged 
as shown in Figure 5; the controller being externally 
linked to both the reset and the oscillator, while the 
core is linked to the dedicated on-chip macrocells 
peripherals via the serial data bus and indirectly for 
interrupt purposes through the control registers. 
Registers 
The ST62xx Family core has six registers and three 
pairs of flags available to the programmer. They are 
shown in Figure 4 and are explained in the following 
paragraphs. 
Accumulator (A). The accumulator is an 8-bit 
general purpose register used in all arithmetic cal
culations, logical operations, and data manipula
tions. The accumulator is addressed in the data 
space as RAM location at address FFh. Accord
ingly the ST62xx instruction set can use the accu
mulator as any other register of the data space. 
Indirect Registers (X, Y). These two indirect reg
isters are used as pointers to the memory locations 
in the data space. They are used in the register-in
direct addressing mode. These registers can be 
addressed in the data space as RAM locations at 

Figure 5. ST62xx Core Block Diagram 

Figure 4. ST62xx Core Programming Model 
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ST62xx CORE (Continued) 

addresses SOh (X) and 81 h (Y). They can also be 
accessed with the direct, short direct, or bit direct 
addressing modes. Accordingly, the ST62xx in
struction set can use the indirect registers as any 
other register of the data space. 

Short Direct Registers (V, W). These two registers 
are used to save one byte in short direct addressing 
mode. These registers can be addressed in the 
data space as RAM locations at addresses 82h (V) 
and 83h (W). They can also be accessed with the 
direct and bit direct addressing modes. Accordingly, 
the ST62xx instruction set can use the short direct 
registers as any other register of the data space. 

Program Counter (PC) 
The program counter is a 12-bit register that con
tains the address of the next ROM location to be 
processed by the core. This ROM location may be 
an opcode, an operand, or an address of operand. 
The 12-bit length allows the direct addressing of 
4096 bytes in the program space. Nevertheless, if 
the program space contains more than 4096 loca
tions, the further program space can be addressed 
by using the Program Bank Switch register. 

The PC value is incremented, after it is read the 
address of the current instruction. To execute rela
tive jumps the PC and the offset are shifted through 
the ALU, where they will be added, and the result 
is shifted back into the PC. The program counter 
can be changed in the following ways: 

- JP (Jump) instruction . . PC= Jump address 
-CALL instruction . . . . PC= Call address 

-Relative Branch Instructions. PC= PC± offset 

-Interrupt 

-Reset 

- RET & RETI instructions 

- Normal instruction . . . . 

Flags (C, Z) 

PC= Interrupt vector 

PC= Reset vector 

PC= Pop (stack) 

...... PC= PC+ 1 

The ST62xx core includes three pairs of flags that 
correspond to 3 different modes: normal mode, 
interrupt mode and Non-Maskable-lnterrupt-mode. 
Each pair consists of a CARRY flag and a ZERO 
flag. One pair (CN, ZN) is used during normal 
operation, one pair is used during the interrupt 
mode (CI, Zl) and one is used during the not-mask
able interrupt mode (CNMI, ZNMI). 

The ST62xx core uses the pair of flags that corre
spond to the actual mode: as soon as an interrupt 
(resp. a Non-Maskable-lnterrupt) is generated, the 
ST62xx core uses the interrupt flags (resp. the NMI 
flags) instead of the normal flags. When the RETI 
instruction is executed, the normal flags (resp. the 
interrupt flags) are restored if the MCU was in the 
normal mode (resp. in the interrupt mode) before 
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the interrupt. It should be observed that each flag 
set can only be addressed in its own routine (Not
maskable interrupt, normal interrupt or main rou
tine). The flags are not cleared during the context 
switching and so remain in the state they were at 
the exit of the last routine switching. 

The Carry flag is set when a carry or a borrow 
occurs during arithmetic operations, otherwise it is 
cleared. The Carry flag is also set to the value of 
the bit tested in a bit test instruction, and partici
pates in the rotate left instruction. 

The Zero flag is set if the result of the last arithmetic 
or logical operation was equal to zero, otherwise it 
is cleared. 

The switching between the three sets of flags is 
automatically performed when an NMI, an interrupt 
or a RETI instructions occurs. As the NMI mode is 
automatically selected after the reset of the MCU, 
the ST62xx core uses at first the NMI flags. 
Stack 

The ST62xx core includes true LIFO hardware 
stack that eliminates the need for a stack pointer. 
The stack consists of six separate 12-bit RAM 
locations that do not belong to the data space RAM 
area. When a subroutine call (or interrupt request) 
occurs, the contents of each level is shifted into the 
next level while the content of the PC is shifted into 
the first level (the value of the sixth level will be lost). 
When a subroutine or interrupt return occurs (RET 
or RETI instructions), the first level register is 
shifted back into the PC and the value of each level 
is popped back into the previous level. These two 
operating modes are described in Figure 6. Since 
the accumulator, as all other data space registers, 
is not stored in this stack the handling of these 
registers should be performed inside the subrou
tine. The stack pointer will remain in its deepest 
position if more than 6 calls or interrupts are exe
cuted, so that the last return address will be lost. It 
will also remain in its highest position if the stack is 
empty and a RET or RETI is executed. In this case 
the next instruction will be executed. 

Figure 6. Stack Operation 

5/86 
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MEMORY SPACES 

The MCU operates in three different memory 
spaces: program space, data space, and stack 
space. A description of these spaces is shown in 
the following figures. 

Program Space 

The program space is physically implemented in 
the ROM memory and includes all the instructions 
that are to be executed, as well as the data required 
for the immediate addressing mode instructions, 
the reserved test area and the user vectors. It is 
addressed by the 12-bit Program Counter register 
·(PC register) and so the ST62xx core can directly 
address up to 4K bytes of Program Space. ST62 
devices with more than 4K ROM use ROM banked 
program memory (not available on ST6260B, 
ST6265B). 

The ST62608,65B program space can be pro
tected against external reading of the ROM con
tents when the READOUT PROTECTION mask 
option is selected. If this option is selected, the user 
can blow a dedicated fuse on the silicon by applying 
a high voltage at Vpp, (see detailed information in the 
"Electrical Specification"). 

Note: 

Once the fuse is blown, it is no longer possible, 
even for SGS-THOMSON, to gain access to the 
ROM contents. Returned parts with blown fusecan 
therefore not be accepted. 

Figure 7. ST62608/658 Program ROM Memory 
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MEMORY SPACES (Continued) 

Figure 8. Memory Addressing Description Diagram 
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MEMORY SPACES (Continued) 

Data Space 

The instruction set of the ST62xx core operates on 
a specific space, named Data Space, that contains 
all the data necessary for the processing of the 
program. The Data Space allows the addressing of 
RAM and EEPROM memory, ST62xx core/periph
eral registers, and read-only data such as con
stants and look-up tables. 

Data ROM. All the read-only data is physically im
plemented in the ROM memory in which the Program 
Space is also implemented. The ROM memory con
tains consequently the program to be executed, the 
constants and the look-up tables needed for the 
program. 
The locations of Data Space in which the different 
constants and look-up tables are addressed by the 
ST62xx core can be considered as being a 64-byte 
window through which it is possible to access to the 
read-only data stored in the ROM memory . 

Data RAM/EEPROM.The ST6260B/65B offer 128 
bytes of data RAM memory and 128 bytes of 
EEPROM. 64 bytes of RAM are directly addressed 
in data space in the range 080h-OBFh (static 
space). The additional RAM and EEPROM are 
addressed using the banks of 64 bytes located 
between addresses DOh and 3Fh. 

Stack Space 

The stack space consists of six 12 bit registers that 
are used for stacking subroutine and interrupt re
turn addresses plus the current program counter 
register. 

Figure 9. ST62608/658 Data Memory Space 
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MEMORY SPACES (Continued) 

Data Window register (DWR) 

The Data ROM window is located from address 
040h to address 7Fh in the Data space. It allows 
the direct reading of 64 consecutive bytes located 
anywhere in the ROM memory between the ad
dresses OOOOh and OFFFh. All the bytes of the 
ROM memory can be used to store either instruc
tions or read-only data. Indeed, the window can 
be moved by step of 64 bytes along the ROM 
memory in writing the appropriate code in the 
Write-only Data Window register (DWR register, 
location C9h). 

The DWR register can be addressed like a RAM 
location in the Data Space at the address C9h, 
nevertheless it is a write only register that cannot 
be accessed with single-bit operations. This regis
ter is used to move the 64-byte read-only data 
window (from the 40h address to 7Fh address of 
the Data Space) up and down the ROM memory of 
the MCU in steps of 64 bytes. The effective address 
of the byte to be read as a data in the ROM memory 
is obtained by the concatenation of the 6 least 
significant bits of the register address given in the 
instruction (as least significant bits) and the content 
of the DWR register (as most significant bits, see 
Figure 9). So when addressing location 40h of 
dataspace, and 0 is loaded in the DWR register, the 
phisycal addressed location in ROM is OOh. The 
DWR register is not cleared at reset, therefore it 
must be written to before the first access to the Data 
ROM window area. 

Figure 10. Data ROM Window Memory Addressing 
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Figure 11. Data ROM Window Register 
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MEMORY SPACES (Continued) 

Data RAM/EEPROM Bank Register (DRBR) 

The selection of the bank is made by programming 
the Data RAM Bank Switch register (DRBR register) 
located at address E8h of the Data Space according 
to Table 1. No more than one bank should be set at 
a time. 

The DRBR register can be addressed like a RAM 
location in the Data Space at the address E8h; 
nevertheless it is a write only register that cannot 
be accessed with single-bit operations. This regis
ter is used to select the desired 64-byte 
RAM/EEPROM bank of the Data Space. The num
ber of bank has to be loaded in the DRBR register 
and the instruction has to point to the selected 
location as if it was in bank 0 (from OOh address to 
3Fh address). 

This register is not cleared during the MCU initiali
zation, therefore it must be written before the first 
·access to the Data Space bank region. Refer to the 
Data Space description for additional information. 
The DRBR register is not modified when an inter
rupt or a subroutine occurs. 

Table 1. Data RAM Bank Register Set-up 

DRBRValue Selection 

OOh None 
01h EEPROM Page 0 
02h EEPROM Page 1 
10h RAM Page2 

Other Reserved 

Figure 12. Data RAM/EEPROM Bank Register 

DRBR 

Data RAM Bank Register 
(ESh, Wrfte Only) 

ORBRO Data EEPROM Bank 0 
DRBR1Data EEPROM Bank 1 
Unused 

'------ Unused 
'------ DRBR4 Data RAM Bank 2 

'---------- Unused 

D7-D5. These bits are not used. 

DRBR4. This bit, when set, selects RAM page 2. 
D3-D2. These bits are not used. 

DRBR1. This bit, when set, selects EEPROM page 1. 
DRBRO. This bit, when set, selects EEPROM page 0. 

Notes: 

Care is required when handling the DRBR register 
as it is write only. For this reason, it is not allowed 
to change the DRBR contents while executing 
interrupt service routine, as the service routine 
cannot save and then restore its previous content. 
If it is impossible to avoid the writing of this register 
in interrupt service routine, an image of this register 
must be saved in a RAM location, and each time 
the program writes to DRBR it must write also to 
the image register. The image register must be 
written first, so if an interrupt occurs between the 
two instructions the DRBR is not affected. 

In DRBR Register, only 1 bit must be set. Oiherwise 
two or more pages are enabled in parallel, produc
ing errors. 

_10_1_86 _____________ ,~~~~~~~~~~~~ --------------
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MEMORY SPACES (Continued) 

EEPROM Description 

The data space of ST62xx family from DOh to 3Fh 
is paged as described in Table 2. The 
ST6260B/65B has 128 bytes of EEPROM located 
in two pages of 64 bytes (page 0 and 1 ). 

The EEPROM is physically organized in 32 byte 
modules (2 modules per page) and does not re
quire dedicated instructions to be accessed in read
ing or writing. Once selected through the Data RAM 
Bank Register, the active EEPROM page is con
trolled by the EEPROM Control Register (EECTL) 
located at address EAh. E20FF bit of the EECTL 
register must be cleared to "0" prior to any write or 
read access to the EEPROM. If no bank is selected 
or if E20FF is set, any access is meaningless. 

Programming must be enabled by setting bit 
E2ENA of register EECTL. 

Bit E2BUSY of EECTL register is set to 1 when the 
EEPROM is performing a programming cycle. Any 
access to the EEPROM when E2BUSY is set to 1 
is meaningless. 

Provided E20FF and E2BUSY are cleared to 0, an 
EEPROM location is read like any other data loca
tion, also in term of access time. 

Writing the EEPROM can work in two modes: Byte 
Mode (BMODE) and Parallel Mode (PMODE). 
BMODE is the normal way to use the EEPROM and 
consists in accessing one byte at a time. PMODE 
consists in simultaneously programing 8 bytes of 
the same row. 

07. Not Used 

Figure 13. EEPROM Control Register 

EECTL 

EEPROM Control Register 
(EAh, Read/Write) 

E2ENA • EEPROM Enable Brt 
E2BUSY • EEPROM Busy Brt" 
E2PAR2 • Parallel Mode En 81 

L_ ___ E2PAR1 • Parallel Start Brt 
L_ ____ Reserved (Must be set Low) 

L_ _____ Reserved (Must be set Low) 
[_ _______ E20FF • S1and-by Enable 811 

L_ ________ Unused 

*Read Only 
All other used bits are Write Only 

E20FF. WRITE ONLY. If this bit is set the EEPROM 
is disabled (any access will be meaningless) and 
the power consumption of the EEPROM is reduced 
to the lowest values. 
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05, 04. Reserved, must be set to zero. 

E2PAR1. WRITE ONLY. Once in Parallel Mode, as 
soon as the user software sets the E2PAR1 bit the 
parallel "'(riling of the 8 adjacent registers will start. 
It is internally reset at the end of the programming 
procedure. Note that less than 8 bytes can be 
written; the undefined bytes are unaffected by the 
parallel programming. 

E2PAR2. WRITE ONLY. This bit must be set by the 
user program in order to perform parallel program
ming (more than one byte at a time). If E2PAR2 is 
set and the parallel start bit (E2PAR1) is low, up to 
8 adjacent bytes can be written at maximum speed, 
the contents being stored in volatile registers. 
These 8 adjacent bytes are considered as a row, 
whose address lines A7, A6, A5, A4, A3 are fixed 
while A2, A 1 and AD are the changing bits. E2PAR2 
is automatically reset at the end of any parallel 
programming procedure.!! can be reset by the user 
software before starting the programming proce
dure, leaving the EEPROM registers unchanged. 

E2BUSV. READ ONLY. This bit is automatically set 
by the EEPROM control logic when the EEPROM 
is in programming mode. The user program should 
test it before any read or write EEPROM operation; 
any attempt to access the EEPROM while the busy 
bit is set will be aborted and the writing procedure 
in progress completed. 

E2ENA. WRITE ONLY. This bit enables program
ming of the EEPROM cells. It niust be set to one 
before any write into the EEPROM register. Any 
attempt to write to the EEPROM when E2ENA is 
low is meaningless and will not trigger a write 
cycle. 

This register is cleared at reset. 

Notes: 

The data to write has to be written directly at the 
address that it will have inside the EEPROM space. 
There is no buffer memory between the data RAM 
and the EEPROM spaces. 

When the EEPROM is busy (E2BUSY = "1 ") EECTL 
can not be accessed in write mode, it is only 
possible to read the status of E2BUSY. This implies 
that' as long as the EEPROM is busy, it is not 
possible to change the status of the EEPROM 
Control Register. EECTL bits 4 and 5 are reserved 
and must never be set to "1 ". 

Care is required when handling the EECTL register 
as some bits are write only. For this reason, it is not 
allowed to change the EECTL contents while exe
cuting interrupt service routine, as the service rou
tine cannot save and then restore its previous 
content. If it is impossible to avoid the writing of this 
register in interrupt service routine, an image of this 
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ST6260B/65B 

MEMORY SPACES (Continued) 

Table 2. EEPROM Parallel Write Row Structure 

Dataspace 
addresses. 
Banks 0 and 1. 

Byte 0 2 3 4 5 6 7 

ROW? 38h-3Fh 
ROW6 30h-37h 
ROW5 28h-2Fh 
ROW4 20h-27h 
ROW3 18h-1Fh 
ROW2 10h-17h 
ROW1 08h-0Fh 
ROWO 00h-07h 

Up to 8 bytes in each row may be programmed at the same time in Parallel Write mode 

register must be saved in a RAM location, and each 
time the program writes to EECTL it must write also 
to the image register. The image register must be 
written first, so if an interrupt occurs between the 
two instructions the EECTL is not affected. 

Additional Notes on Parallel Mode. If the user 
wishes to perform parallel programming, the first 
action should be to set the E2PAR2 bit to one. From 
this time the EEPROM will be addressed in writing, 
the ROW address will be latched and it will be 
possible to change it only at the end of the program
ming procedure or by resetting E2PAR2 without 
programming the EEPROM. After the ROW ad-. 
dress latching the ST62xx can "see" only one 
EEPROM row (the selected one) and any attempt 
to write or read other rows will produce errors. Do 
not read the EEPROM while E2PAR2 is set. 

As soon as E2PAR2 bit is set, the 8 volatile ROW 
latches are cleared. From this moment the user can 

load data in the whole ROW or in a subset. Setting 
E2PAR1 will modify the EEPROM registers corre
sponding to the ROW latches accessed after 
E2PAR2. For example, if the software sets E2PAR2 
and accesses the EEPROM by writing to ad
dresses 18h, 1 Ah, 1 Bh and then sets E2PAR1, 
these three registers will be modified at the same 
time; the remaining bytes will be unaffected. Note 
that E2PAR2 is internally reset at the end of the 
programming procedure. This implies that the user 
must set E2PAR2 bit between two parallel pro
gramming procedures. Note that if the user tries to 
set E2PAR1 while E2PAR2 is not set there will not 
be any programming procedure and the E2PAR1 
bit will be unaffected. Consequently E2PAR1 bit 
cannot be set if E2ENA is low. E2PAR1 can be 
affected by the user to set it, only if E2ENA and 
E2PAR2 bits are also set to one. 
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TEST MODE 

For normal operation the TEST pin must be held 
low when reset is active. An on-chip 100kn pull
down resistor is internally connected to the TEST 
pin. 

INTERRUPTS 

The ST62xx core can manage 4 different maskable 
interrupt sources, plus one non-maskable interrupt 
source (top priority level interrupt). Each source is 
associated with a particular interrupt vector that 
contains a Jump instruction to the related interrupt 
service routine. Each vector is located in the Pro
gram Space at a particular address (see Table 1 ). 
When a source provides an interrupt request, and 
the request processing is also enabled by the 
ST62xx core, then the PC register is loaded with 
the address of the interrupt vector (i.e. of the Jump 
instruction). 
Finally, the PC is loaded with the address of the 
Jump instru<ition and the interrupt routine is proc
essed. 

The ST6260B and ST6265B microcontrollers have 
eight different interrupt sources associated to five 
interrupt vectors as it is described in table below. 

Table 3. Interrupt Vector/Source Relationship 

Interrupt Source Vector Vector Address 
NMI Interrupt vector #0 (FFCh, FFDh) 
PortA& B Interrupt vector #1 (FF6h, FF7h) 
PortC & SPI Interrupt vector #2 (FF4h, FF5h) 
ARTIMER Interrupt vector #3 (FF2h, FF3h) 
TIMER1 &ADC Interrupt vector #4 (FFOh, FF1 h) 

ST6260B/65B 

Interrupt Vectors Description 

The ST62xx core includes 5 different interrupt vec
tors in order to branch to 5 different interrupt rou
tines in the static page of the Program Space. 
- The interrupt vector associated with the non

maskable interrupt source is named interrupt 
yector #0. It is located at addresses FFCh,FFDh 
m the Program Space. On ST6260B and 
ST6265B this vector is associated with the exter
nal falling edge sensitive interrupt pin (NMI). 

- The interrupt vector located at addresses FF6h 
FF7h is named interrupt vector #1 . It is associ~ 
ated with Port A and Port B pins. It can be 
programmed by software either in the falling 
edge detection mode or in the low level sensitive 
detection mode according to the code loaded in 
the Interrupt Option Register (lOR). 

- The interrupt vector located at addresses FF4h 
FF5h is named interrupt vector #2. It is associat~ 
with Port C pins and the SPI peripheral can be 
programmed by software either in the falling 
edge detection mode or in the positive edge 
detection mode according to the code loaded in 
the Interrupt Option Register (lOR). 

- The interrupt vector located at addresses FF2h 
FF3h is named interrupt vector #3. It is associ: 
ated with the AR TIMER peripheral. 

- The interrrupt vector loaded at address FFOh 
FF1 h is named interrupt vector #4. It is associ~ 
ated with the TIMER 1 and the AID converter 
peripherals. 

All the on-chip peripherals have an interrupt re
~uest flag bit (TMZ for timer, EOC for AID), this bit 
~s set to one when the device wants to generate an 
mterrupt request and a mask bit (ETI for timer, EAI 
for AID) that must be set to one to allow the transfer 
of the flag bit to the core. 

Interrupt Priority 

The non-maskable interrupt request NMI has the 
highest priority and can interrupt any other interrupt 
routines at any time, nevertheless the four other 
interrupts can not interrupt each other. If more than 
one interrupt request are pending, they are proc
essed by the ST62xx core according to their priority 
level: vector #1 has the higher priority while vector 
#4 the lower. 
The priority of each interrupt source is fixed. 
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ST6260B/65B 

INTERRUPT (Continued) 

Interrupt Option Register 
The Interrupt Option Register (lOR register, loca
tion CBh) is used to enable/disable the individual 
interrupt sources and to select the operating mode 
of the external interrupt inputs. This register can be 
addressed in the Data Space as RAM location at 
the address CBh, nevertheless it is a write-only 
register that cannot be accessed with single-bit 
operations. The operating modes of the external 
interrupt inputs associated to interrupt vectors #1 
and #2 are selected through bits 5 and 6 of the lOR 
register. 

Figure 14. Interrupt Option Register 

lOR 

Interrupt Option Register 
(CSh, Write Only) 

'------GEN • Global Enable 8~ 
'-------ESB· Edge Selection 8>1 

'----------- LES • Edge Level Selection Bi 
'----------Un~oo 

07. 03-DO These bits are not used. 
LES. Level/Edge Selection Bit. When this bit is set 
to one, the interrupt #1 (Port A, B lines) is low level 
sensitive, when cleared to zero the negative edge 
sensitive interrupt is selected. 
ESB. Edge Selection Bit. When this bit is set to one, 
the interrupt #2 (Port C lines) is positive edge 
sensitive, when cleared to zero the negative edge 
sensitive .interrupt is selected. 
GEN. Global Enable Interrupt. When this bit is set 
to one, all the interrupts are enabled. When this bit 
is cleared to zero all the interrupts (excluding NMI) 
are disabled. 
This register is cleared on reset. 

Table 4. Interrupt Option Register Description 

GEN 
SET Enable all interrupts 

CLEARED Disable all interrupts 

SET Rising edge mode on 

ESB 
interrupt input #2 

CLEARED Falling edge mode on 
interrupt input #2 

SET Level-sensitive mode on 

LES 
interrupt input #1 

CLEARED Falling edge mode on 
interrupt input #1 

OTHERS NOT USED 

External Interrupts Operating Modes 
The NMI interrupt is associated to the NMI pin of the 
ST6260B/65B. The interrupt request is generated by 
a falling edge applied to the NMI pin. The NMI interrupt 
pin signal is latched and is automatically reset by the 
core at the beginning of the non-maskable interrupt 
service routine. An on-chip pull-up resistor and a 
Schmitt trigger are available at pin NMI. 
The two interrupt sources associated with the fall
ing/rising edge mode of the external interrupt pins 
(Ports A and B vector #1 , Ports C vector #2) are 
connected to two internal latches. Each latch is set 
when a falling/rising edge occurs and is cleared when 
the associated interrupt routine is started. So, the 
occurrence ·of an external interrupt request is stored: a 
second interrupt, that occurs during the processing of 
the first one, will be processed as soon as the first one 
has been finished (if there is not an higher priority 
interrupt request). If more than one interrupt occurs 
during the processing of the first one, these other 
interrupt requests will be lost. 
The storage of the interrupt requests is not available in 
the level sensitive detection mode. To be taken into 
account, the low level must be present on the interrupt 
pin when the core samples the line after the execution 
of the instructions. At the end of each instruction the 
core tests the interrupt lines and if there is a pend
ing interrupt request the next instruction is not 
executed and the related interrupt routine is exe
cuted. 
Note: 
When GEN bit is low, the NMI interrupt is active but 
cannot cause a wake up from STOP/WAIT modes. 
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INTERRUPT (Continued) 

Interrupt Procedure. The interrupt procedure is 
very similar to a call procedure, indeed the user can 
consider the interrupt as an asynchronous call 
procedure. As this is an asynchronous event, the 
user does not know about the context and the time 
at which it occurred. As a result the user should 
save all the data space registers which will be used 
inside the interrupt routines. There are separate 
sets of processor flags for normal, interrupt and 
non-maskable interrupt modes which are automat
ically switched and so these do not need to be 
saved. 

The following list summarizes the interrupt procedure: 

ST62xx actions 
- Interrupt detection 
- The flags C and Z of the main routine are ex-

changed with the flags C and Z of the interrupt 
routine (or the NMI flags) 

-The value of the PC is stored in the first level of 
the stack 

-The normal interrupt lines are inhibited (NMI still 
active) 

- First internal latch is cleared 
-The related interrupt vector is loaded in the PC. 

User actions 
- User selected registers are saved inside the in

terrupt service routine (normally on a software 
stack) 

- The source of the interrupt is found by polling 
(if more than one source is associated to the 
same vector) the interrupt flag of the source. 

- Interrupt servicing 
- Return from interrupt (RETI) 
ST62xx actions 
- Automatically the ST62xx core switches back to 

the normal flags (or the interrupt flags) and pops 
the previous PC value from the stack 

The interrupt routine begins usually by the identifi
cation of the device that has generated the interrupt 
request (by polling). The user should save the 
registers which are used inside the interrupt routine 
(that holds relevant data) into a software stack. 
After the RETI instruction execution, the core car
ries out the previous actions and the main routine 
can continue. 

ST6260B/65B 

Figure 15. Interrupt Processing Flow-Chart 

VA000014 
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ST62608/658 

INTERRUPT (Continued) 

Table 5. Interrupt Requests and Mask Bits 

Peripheral Register Register 
Mask bit Masked Interrupt Source Interrupt Vector Address 

GENERAL lOR C8h GEN All sources, excluding NMI 

TIMER1 TSCR1 D4h ETI TMZ: TIMER 1 Overflow Vector4 

ND CONVERTER ADCR D1h EAI EOC: End of Conversion Vector4 

ARTIMER ARMC D5h OVIE OVF: AR TIMER Overflow 
CPIE CPF: Successful compare Vector3 
EIE EF: Active edge on ARTIMin 

SPI SPIMOD E2h SPIE SPIF: End of Transmission Vector2 

Port PAn ORPA-DRPA COh-C4h ORPAn-DRPAn PAn pin Vector 1 

Port PBn ORPB-DRPB C1h-C5h ORPBn-DRPBn PBn pin Vector 1 

Port PCn ORPC-DRPC C2h-C6h ORPCn-DRPCn PCn pin Vector2 

r== SGS·niOMSON 
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INTERRUPT (Continued) 

Figure 16. Interrupt Circuit Diagram 

FROM REGISTER PORT A,B,C 
SINGLE BIT ENABLE 
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TIMER1 {TMZ 
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ST62608/658 

INT #1 (FF6,7) 

RESTART FROM 

STOP/WAIT 

INT #2 (FF4,5) 

INT #3 (FF2,3) 

INT #4 (FF0,1) 

NMI (FFC,D) 
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ST6260B/65B 

RESET 

The ST62608/65B can be reset in three ways: by 
the external reset input (RESET ) tied low, by 
power-on reset and by the digital Watchdog periph
eral 
RESET Input 
Th~ RESET pin can be connected to a device of 
the application board in order to restart the MCU 
during its operation. The activation of the RESET 
pin may occur in the RUN, WAIT or STOP mode. 
This input has to be used to reset the_MCU internal 
state and provide a correct start-up procedure. The 
pin is active low and has a schmitt trigger input. The 
internal reset signal is generated by adding a delay 
to the external signal. Therefore even short pulses 
at the RESET are accepted, provided Voo has 
finished its rising phase and the oscillator is running 
correctly (normal RUN or WAIT modes). The MCU 
is kept in the Reset state as long as the RESET pin 
is held low. 
If the RESET activation occurs in the RUN or WAIT 
mode, the processing of the program is stopped (in 
RUN mode only) and the Input/Outputs are placed 
in input with pull-up resistors. When the level on the 
RESET pin becomes high, the initialization se
quence is executed just after the internal delay. 
If a RESET pin activation occurs in the STOP 
mode, the oscillator starts and all the inputs/outputs 
are configured in input with pull-up resistors. When 
the level of the RESET pin becomes high, the 
initialization sequence is started just after the in
ternal delay. 

Power-on Reset 
The function of the POR consists in waking up the 
MCU during the power-on sequence. At the begin
ning of this sequence, the MCU is configured in the 
Reset state: every Input/Output port is configured 
in input with pull-up resistor and no instruction is 
executed. When the power supply voltage be
comes sufficient, the oscillator starts to operate, 
nevertheless an internal delay is generated to allow 
the oscillator to be completely stabilized before the 
execution of the first instruction. The initialization 
sequence is executed just after the internal delay. 
The internal delay is generated by a mask option 
configurable on-chip counter. When the 2048 CY
CLES DELAY option is selected the internal reset 
is released 2048 cycles of the oscillator after the 
external reset is released. When the 32768 CY
CLES DELAY option is selected, the delay is 32768 
cycles of the oscillator. 
Note: 

·To have a correct start-up, the user should take 
care that the internal reset is not released before 
the VDD level is sufficient to allow MCU operation 
at the chosen frequency (see Recommended Op
erating Conditions). 
A proper reset signal for slow rising Voo can be 
generally provided by an external RC network con
nected at pin RESET. 
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RESET (Continued) 

Watchdog Reset 

The ST6260B and ST6265B provide an on-chip 
watchdog function in order to provide a graceful 
recovery from a software upset. If the watchdog 
register is not refreshed, preventing the end-of
count being reached, the internal reset is activated. 
This, in particular, resets the watchdog. The MCU 
restarts as with normal reset from RESET pin in
cluding the internal delay. 

Figure 17. Reset Circuit 

RESET 

WATCHDOG RESET---_J 

ST6260B/65B 

Application Notes 

An external resistor between Voo and reset pin is 
not required because an internal pull-up device is 
provided. 

The POR device operates in a dynamic manner in 
the way that it brings about the initialization of the 
MCU when it detects a dynamic rising edge of the 
Voo voltage. The typical detected threshold is 
about 2 volts, but the actual value of the detected 
threshold depends on the way in which the Voo 
voltage rises up. The POR device DOES NO Tallow 
the supervision of a static or slowly rising or falling 
edge of the Voo voltage. 

ST6 
CK INTERNAL 

RESET 

COUNTER 

RESET 
RESET 

VA08200 
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ST6260B/658 

RESET (Continued) 

Figure 18. Reset and Interrupt Processing 
Flow-Chart 

YES 

RESET 

NMI MASK SET 
INT LATCH CLEARED 

( IF PRESENT) 

LOAD PC 
FROM RESET LOCATIONS 

FFE I FFF 

MCU Initialization Sequence 
When a reset occurs the stack is reset to the 
program counter, the PC is loaded with the address 
of the reset vector (located in the program ROM at 
addresses FFEh & FFFh). A jump instruction to the 
beginning of the program has to be written into 
these locations. After a reset a NMI is automatically 
activated so that the core is in non-maskable inter
rupt mode to prevent false or ghost interrupts dur
ing the restart phase. Therefore the restart routine 
should be terminated by a RETI instruction to 
switch to normal mode and enable interrupts. If no 
pending interrupt is present at the end of the reset 
routine the ST62xx will continue with the instruction 
after the RETI; otherwise the pending interrupt will 
be serviced 

Figure 19. Restart Initialisation Program Flow
Chart 

INITIALIZATION 
ROUTINE 

RETI 

VA00181 
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RESET (Continued) 

Table 6. Reset Value 

Register 

Oscillator Control Register 
EEPROM Control Register 
Port Data Registers 
Port Direction Register 
Port Option Register 
Interrupt Option Register 
TIMER 1 Status/Control 

AR TIMER Mode Control Register 
AR TIMER Status/Control1 Register 
AR TIMER Status/Control 2 Register 
AR TIMER Compare Register 

Miscellaneous Register 
SPI Registers 

X, Y, V, W, Register 
Accumulator 
Data RAM 
Data RAM Page Register 
Data ROM Window Register 
EEPROM 
AID Result Register 
AR TIMER Load Register 
AR TIMER Reload/Capture Register 

TIMER 1 Counter Register 
TIMER 1 Prescaler Register 
Watchdog Counter Register 
AID Control Register 

Address 

ODCh 
OEAh 
OCOh to OC2h 
OC4h toOC6h 
OCChto OCEh 
OCBh 
OD4h 

ODSh 
OD6h 
OD7h 
ODAh 

ODDh 
OEOh to OE2h 

OBOh to 083h 
OFFh 
084h to OBFh 
OEBh 
OC9h 
OOh to 03Fh 
ODOh 
ODBh 
OD9h 

OD3h 
OD2h 
ODBh 
OD1h 

ST6260B/65B 

Value Comment 

f1NT = fosc; user must set bit3 to 1 
EEPROM disabled 

1/0 are Input with pull-up 
110 are Input with pull-up 
Interrupt disabled 

OOh TIMER 1 disabled 

AR TIMER stopped 

SPI output not connected to PC3 
SPI disabled 

Undefined 

As written if programmed 

FFh 
7Fh Max count loaded 
FEh 
40h AID in Standby 
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ST6260B/658 

WAIT & STOP MODES 

The WAIT and STOP modes have been imple
mented' in the ST62xx core in order to reduce the 
consumption of the product when the latter has no 
instruction to execute. These two modes are de
scribed in the following paragraphs 

WAIT Mode 
The MCU goes into the WAIT mode as soon as the 
WAIT instruction is executed. The microcontroller 
can also be considered as being in a "software 
frozen" state where the core stops processing the 
instructions of the routine, the contents of the RAM 
locations and peripheral registers are saved as 
lorig as the power supply voltage is higher than the 
RAM retention voltage, but where the peripherals 
are still working. 

The WAIT mode can be used when the user wants 
to reduce the consumption of the MCU when it is 
idle, while not losing count of time or monitoring of 
external events. The oscillator is not stopped in 
order to provide a clock signal to the peripherals. 
The TIMER 1 and counting may be enabled as well 
as both Timer interrupts before entering the WAIT 
mode; this allows the WAIT mode to be left when 
timer interrupt occurs. The above explanation re
lated to the timers applies also to the ND converter 
and the SPI. 

If the exit from the WAIT mode is performed with a 
general RESET (either from the activation of the 
external pin or by watchdog reset) the MCU enters 
a normal reset procedure as described in the RE
SET chapter. If an interrupt is generated during 
WAIT mode the MCU behavior depends on the 
state of the ST62xx core before the initialization of 
the WAIT sequence, but also of the kind of the 
interrupt request that is generated. This case is 
described in the following paragraphs. In any case, 
the ST62xx core does not generate any delay after 
the occurrence of the interrupt because the oscillator 
clock is still available. 

STOP Mode 

If the Watchdog is disabled the STOP mode is 
available. When in STOP mode the MCU is placed 
in the lowest power consumption mode. In this 
operating mode the microcontroller can be consid
ered as being "frozen", no instruction is executed, 
the oscillator is stopped, the contents of the RAM 
locations and peripheral registers are saved as 
long as the power supply voltage is higher than the 
RAM retention voltage, and the ST62xx core waits 
for the occurrence of an interrupt request or Reset 
activation to output from the STOP state. The inter
rupt request can be issued by a pin. or by an 
externally clocked timer. 

If the exit from the STOP mode is performed with 
a general RESET (by the activation of the external 
pin) the MCU will enter a normal reset procedure 
as described in the RESET chapter. The case of an 
interrupt depends on the state of the ST62xx core 
before the initialization of the STOP sequence and 
also of the kind of the interrupt request that is 
generated. 

This case will be described in the following para
graphs. In any case, the ST62xx core generates a 
delay after the occurrence of the interrupt request in 
order to wait the complete stabilization of the oscilla
tor before the execution of the first instruction. 

Exit from WAIT and STOP Modes 

The following paragraphs describe the output pro
cedure of the ST62xx core from WAIT and STOP 
modes when an interrupt occurs (not a RESET). It 
must be noted that the restart sequence depends 
on the original state of the MCU (normal, interrupt 
or non-maskable interrupt mode) before the start 
of the WAIT or STOP sequence, but also of the type 
of the interrupt request that is generated. 

Normal Mode. If the ST62xx core was in the main 
routine when the WAIT or STOP instruction has 
been executed, the ST62xx core outputs from the 
stop or wait mode as soon as any interrupt occurs; 
the related interrupt routine is executed and at the 
end of the interrupt service routine the instruction 
that follows the STOP or the WAIT instruction is 
executed if no other interrupts are pending. 

Not Maskable Interrupt Mode. If the STOP or 
WAIT instruction has been executed during the 
execution of the non-maskable interrupt routine, 
the ST62xx core outputs from the stop or wait mode 
as soon as any interrupt occurs: the instruction that 
follows the STOP or the WAIT instruction is exe
cuted and the ST62xx core is still in the non-mask
able interrupt mode even if another interrupt has 
been generated. 

=2V~as _________________________ ~~~~~~~~~:~~n __________________________ __ 
124 



WAIT & STOP MODES (Continued) 

Normal Interrupt Mode. If the ST62xx core was in 
the interrupt mode before the initialization of the 
STOP or WAIT sequence, it outputs from the stop 
or wait mode as soon as any interrupt occurs. 
Nevertheless, two cases have to be considered: 
- If the interrupt is a normal interrupt, the interrupt 

routine in which the wait or stop was entered will 
be completed with the execution ofthe instruction 
that follows the STOP or the WAIT and the ST6xx 
core is still in the interrupt mode. At the end of 
this routine pending interrupts will be serviced in 
accordance to their priority. 

- If the interrupt is a non-maskable interrupt, the 
non-maskable routine is processed at first. Then 
the routine in which the wait or stop was entered 
will be completed with the execution of the in
struction that follows the STOP or the WAIT and 
the ST6xx core remains in the normal interrupt 
mode. 

Notes: 
To reach the lowest power consumption during 
RUN or WAIT modes, the user software must take 
care of: 
- selecting 4 as ratio of the Oscillator divider. 
- configuring unused 1/0 as input without pull-up 

with well defined logic levels. 
- placing the ND converter in its power down mode 

by clearing the PDS bit in the ND control register 
before entering the STOP instruction. 

- putting the EEPROM on-chip memory in stand
by mode by setting the E20FF bit in EEPROM 
Control Register to one. 

- setting bit 03 of the Oscillator Control Register to 
one. 

-stopping all external clocks (TIMER 1, AR TIMER 
and SPI). 

When the watchdog is active (independent of its 
mode), the STOP instruction is deactivated and any 
attempt to execute the STOP instruction will cause 
an execution of a WAIT instruction. 
If all the interrupt sources are disabled (including 
NMI if GEN is low), the restart of the MCU can only 
be done by a Reset activation. The WAIT and 
STOP instructions are not executed if an enabled 
interrupt request is pending. 

ST6260B/65B 

ON-CHIP CLOCK OSCILLATOR 

The ST6260B/65B on-chip oscillator has been de
signed to require a minimum of external compo
nents and to reduce the oscillator power 
consumption. 
A quartz crystal, a ceramic resonator, an RC net
work or an external signal may be used to generate 
a system clock with various stability/cost tradeoffs. 
The clock generator options connection methods 
are shown in Figure 22. 
The oscillator is configured by mask option. When 
the CRYSTAURESONATOR option is selected, it 
must be used with a quartz crystal, a ceramic 
resonator or an external signal. To use the oscillator 
with an RC network, the RC NETWORK option 
must be selected. · 
A programmable divider is provided in order to 
adjust the internal clock of the micro (core and 
peripherals) to the best power consumption/per
formance trade-off. The Division Ratio is selected 
through the Oscillator Control Register located at 
address ODCh. 
The internal frequency is directly used to clock the 
AR TIMER. It isfurtherdivided by 12 to produce the 
TIMER 1, the ND converter and the Watchdog 
clock and by 13 for the core and SPI clock. 

Figure 20. Crystal Parameters 

Crystal Parameters: AT-cut Parallel Resonance Crystal 
CO = Parallel Resonance Capacttance 

Figure 21. Internal Clock Circuits 
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ST6260B/65B 

ON-CHIP CLOCK OSCILLATOR (Continued) 

With a 8MHz external frequency, the fastest ma
chine cycle is therefore 1.625J.lS. 
The machine cycle is the smallest unit needed to 
execute any operation (i.e.increment the program 
counter). An instruction may need two, four, or five 
machine cycles to be executed. 

Oscillator Control Register 

Figure 22. Oscillator Control Registers 

OSCR 

Oscillator Control Register 
( DCh, WrHe only J 

==-::==-::!-"IITT Division Ratio Selection RSO 
Division Ratio Selection RS1 
Reserved, must be set bw 

'----- Reserved, must be set high 
'-------- Unused 

07-04. These bits are not used. 
03. Reserved - Cleared at Reset. THIS BIT MUST 
BE SET TO 1 BY USER PROGRAM to achieve 
lowest power consumption. 
02. Reserved. Must be kept low. 
RS1-RSO. These bits select the division ratio of the 
Oscillator Divider in order to generate the internal 
frequency. The following selections are available: 

RS1 RSO Division Ratio 

0 0 1 
0 1 2 
1 0 4 
1 1 4 

Note : Care is required when handling the OSCR 
register as some bits are write only. For this reason, 
it is not allowed to change the OSCR contents while 
executing interrupt service routine, as the service 
routine cannot save and then restore its previous 
content. If it is impossible to avoid the writing of this 
register in interrupt service routine, an image of this 
register must be saved in a RAM location, and each 
time the program writes to OSCR it must write also 
to the image register. The image register must be 
written first, so if an interrupt occurs between the 
two instructions the OSCR is not affected. 

Figure 23. Oscillator Connection 

CRYSTAURESONATOR CLOCK 
CRYSTAURESONATOR mask option 

ST6xxx 

OSCin OSCout 

c ~:1Dt: c L1T T L2 

VA00016 

EXTERNAL CLOCK 
CRYSTAURESONATOR mask option 

ST6xxx 

OSCin OSCout 

VAOOA15 

RCNE1WORK 
RC NE1WORK mask option 

ST6xxx 

OSCin OSCout 

VAOOB15 

CL 1 = CL2 = 12 to 22pF for a 4/BMHz crystal 
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INPUT/OUTPUT PORTS 

The ST6260B and ST6265B microcontroller have 
respectively 13 and 21 Input/Output lines that can 
be individually programmed either in the input 
mode or the output mode with the following soft
ware selectable options: 
- Input without pull-up and without interrupt 
- Input with pull-up and with interrupt 
- Input with pull-up without interrupt 
-Analog inputs (PAO-PA7, PCO-PC4) 
- limer 1 1/0 line (PC1, not available on ST6260B) 
- AR Timer 1/0 lines (PBS, PB7) 
- SPI control signals (PC2-PC4) 
- Push-pull output 
- Standard Open drain output 
- 20mA Open drain output PB lines. 

The lines are organized in three Ports (Port A, B 
and C). 
Each port occupies 3 registers in the data space. 
Each bit of these registers is associated with a 
particular line (for instance, the bits 0 of the Port A 
Data, Direction and Option registers are associated 
with the PAD line of Port A). 

Figure 24. 1/0 Port J:llock Diagram 
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ST62608/658 

The three DATA registers (ORA, ORB, DRC), are 
used to read the voltage level values of the lines 
programmed in the input mode, or to write the logic 
value of the signal to be output on the lines config
ured in the output mode. The port data registers 
can be read to get the effective logic levels of the 
pins, but they can be also written by the user 
software, in conjunction with the related option 
registers, to select the different input mode options. 
Single-bit operations on 1/0 registers are possible 
but care is necessary because reading in input 
mode is done from 1/0 pins while writing will directly 
affect the Port data register causing an undesired 
change of the input configuration. 
The three Data Direction registers (DORA, DDRB 
and DDRC) allow the selection of the data direction 
of each pin (input or output). 
The three Option registers (ORA, ORB and ORC) 
are used to select the different port options avail
able both in input and in output mode. 
All the 1/0 registers can be read or written as any 
other RAM location of the data space, so no extra 
RAM cell is needed for port data storing and ma
nipulation. During the initialization of the MCU, all 
the 1/0 registers are cleared and the input mode 
with pull-up/no-interrupt is selected on all the pins, 
thus avoiding pin conflicts. 

VDD 
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VDD I 

,,J 
...r'l INPUT/OUTPUT 
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ff 

VA000413 

--------------------------- ~~~~;~~~:~~ ------------------------2~5/~86 
127 



ST6260B/65B 

INPUT/OUTPUT PORTS (Continued) ·· 

1/0 Pin Programming 

Each pin can be individually programmed as input 
or output with different input and output configura
tions. 

This is achieved by writing the relevant bit in the 
data (DR), data direction register (DDR) and option 
registers (OR). Table 7 shows all the port configu
rations that can be selected by user software. 

Input Option Description 

Interrupt Option. All the input lines can be individu
ally connected by software to the interrupt lines of 
the ST62xx core according to the codes pro
grammed in the OR and DR registers. The pins of 
Port A and B are "ORed" and are connected to the 
interrupt associated to the vector #1. Pins of ports 
C are "ORed" with the SPI interrupt line and con
nected to interrupt vector #2. The interrupt modes 
(falling edge sensitive, rising edge sensitive) can 
be selected by software for each port by program
ming the lOR register. 

Analog Input Option. The PAO-PA7 and PCO-PC4 
pins can be configured to be analog inputs accord
ing to the codes programmed in the OR and DR 
registers. These analog inputs are connected to the 
on-chip 8-bit Analog to Digital Converter. ONLY 
ONE pin should be programmed as analog input at 
a time, otherwise the selected inputs will be 
shorted. 

Table 7. 110 Port Options Selection 

DDR OR DR Mode Option 

Figure 25. 1/0 Port Data Registers 

ORAIB/C 

Port A B C Data Register 
( CCh PA, CDii PB, CEh PC, Read/ Write) 

ID71DslosiD41D3Io2lo1lool 

PA7 • PAD Option Bits 
PB7 • PBD Option Bits 
PC7 • PCD Option Bfts 

Figure 26. liO Port Data Direction Registers 

DDRAIB/C 

PortAL BJ. C Data Direction Re11isters 
( C4h PA, ~;5h PB, C6h PC Read/ Write) 

lo7losloslo4jo3jo2jo1lool 

PA7- PAO=Data Diredion Bits 
PB7- PBO=Data Diredion Bits 
PC7 • PCD=Data Direction Bits 

Figure 27.110 Port Option Registers 

DRAIB/C 

Port A B C O_lltoin R11!1islers 
(COh PA, C1h PB, C2h PC, lread/WrHe) 

jo7joslosjo4jo3jo2jo1jooj 

PA7-PAD = Data Bits 
PB7-PBD =Data Bits 
PC7-PCD- Data Bfts 

Note: For complete coding explanation refer to Table 7 

0 0 0 Input With pull-up, no interrupt (Reset state) 

0 0 1 Input No pull-up, no intenrupt 

0 1 0 Input With pull-up, with interrupt 

0 1 1 
Input No pull-up, no interrupt (Port B pins) 

Input Analog input (Ports A and C pins) 

1 0 X Output Open-drain output (20mA sink current for Port B pins) 

1 1 X Output Push-pull output (20mA sink current for Port B pins) 

Notes: X. Means don I care. 

_2a_t_aa _________________________ ~~~~;~~~:~~n 
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INPUT/OUTPUT PORTS (Continued) 

Timer 1 Alternate function Option. 

When bit TOUT of register TSCR1 is low, pin 
PC1/Timer 1 is configured through the port regis
ters as any standard pin of Port B. It is in addition 
connected to the Timer 1 input for Gated and Event 
counter modes. When bit TOUT of register TSCR1 
is high, pin PC1 /Timer 1 is forced as Timer 1 output, 
independently of the port registers configuration. 

AR Timer Alternate function Option 

When bit PWMOE of register ARMC is low, pin 
ARTIMout/PB7 is configured as any standard pin 
of port B through the port registers. When PWMOE 
is high, ARTIMout/PB7 is the PWM output, inde
pendently of the port registers configuration. 

ARTIMin/PB6 is connected to the AR Timer input. It 
is configured through the port registers as any stand
ard pin of port B. To use ARTIMin/PB6 as AR Timer 
input, it must be configured as input through DDRB. 

!;lPI Alternate function Option 

PC2/PC4 are used as standard 1/0 as long as bit 
SPCLK of the SPI Mode Register is kept low. 

When PC2/Sin is configured as input, it is automat
ically connected to the SPI shift register input, 
independent of the state at SPCLK. 

ST62608/658 

Note. Switching the VO ports from one state to another 
should be done in a way that no unwanted side effects 
can happen. The recommended safe transitions are 
shown below. All other transHions are risky aod should 
be avoided during change of operation mode as H is 
most likely that there will be an unwanted side-effect 
such as interrupt generation or two pins shorted to-
gether by the analog input lines. · 

Single bit instructions (SET, RES, JRR and JRS) 
should be used very carefully with Port A and B data 
registers because these instructions make an im
plicit read and write back of the whole addressed 
register byte. In port input mode however data 
register address reads from input pins, not from 
data register latches and data register information 
in input mode is used to set characteristics of the 
input pin (interrupt, pull-up, analog input), therefore 
these characteristics may be unintentionally repro
grammed depending on the state of input pins. As 
general rule is better to use single bit instructions 
on data register only when the whole port is in 

· output mode. If input or mixed configuration is 
needed it is recommended to keep a copy of the 
data register in RAM. On this copy it is possible to 
use single bit instructions, then the copy register 
could be written into the port data register. 

PC3/SOUT is configured as SPI push-pull output by SET bit, data copy 
setting bit 0 of the Miscellaneous Register (address LD a, data copy 
DOh), regardless of the state of Port C registers. LD DRA, a 

PC4/SCK is configured as push-pull output clock The WAIT and STOP instructions allow the ST62xx 
(master mode) by programming it as push-pull to be used in situations where low power consump-
output through DDRC register and by setting bit tion is needed. The lowest power consumption is 
SPCLK of the SPI Mode Register. achieved by configuring 1/0s in input mode with 
PC4/SCK is configured as input clock (slave mode) well-defined logic levels. 
by programming it as input through DDRC register The user has to take care not to switch outputs with 
and by clearing bit SPCLK of the SPI Mode Regis- heavy loads during the conversion o~ one of the 
ter. With this configuration, PC4 can simultane- analog inputs in order to avoid any disturbance in 
ously be used as an input. the measurement. 

Figure 28. State Transition Diagram for Safe Transitions 

011 Input 

I Analog 

------------

· Interrupt 01 0• 
pull-up 1 -iilj,iii ______ _ 

pull-up (Reset 000 ------ 001 Input 

-~t~~el_- ----- I I ------------
Output . 100 101 Outp~t 
Open Dram Open Dra1n ------------ I I ------------
OPuustph~ull 11 0 111 Output 

,. Push-pull 

Note*. XXX= DDR, OR, DR Btts respectively 
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ST6260B/65B 

INPUT/OUTPUT PORTS (Continued) 

Table 8. 1/0 Port Options Selection 

Mode Available At<1l 

PAO·PA7 
PBO-PB7 

Input PCO-PC4 
Sin, SCK 
ARTIMin, TIM1 

PAO-PA7 
PBO-PB7 

Input PCO-PC4 
with pull up Sin, SCK 

ARTIMin, TIM1 

PAO-PA7 

Input 
PBO-PB7 
PCO-PC4 with pull up Sin <2>, SCK(2l 

with interrupt ARTIMin<2l, TIM1(2l 

Analog Input 
PAO-PA7 
PCO-PC4 

Open drain output PAO-PA7 
5mA PCO-PC4 

Open drain output PBO-PB7 
20mA 

Push-pull output PAO-PA7 
5mA PCO-PC4 

TIM1, Soul, SCK 

Push-pull output PBO-PB7 
20mA ARTIMout 

Notes: 
1. Provided proper configuration. 
2. This configuration is available but should be used wtth care. 

Schematic 

1 ~ [9 , Data in 

Co----- Interrupt 

t i [9 • Data in 

Co----- Interrupt 

i j 
[9 Data in 

C : Interrupt 

[ 
ADC 

l ± 
-

I. f--o<:}-----: Data out 

H~D~oot 
VR01992A 
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ST6260B/65B 

INPUT/OUTPUT PORTS (Continued} 

Figure 29. Peripheral Interface Configuration of SPI, Timer 1 and AR Timer 
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TIMERS 

The ST6260B/65B offer two on-chip Timer periph
erals named Timer 1 and Auto-reload Timer. Timer 
1 consists of an 8-bit counter with a 7-bit program
mable prescaler, thus giving a maximum count of 
215, and control logic that allows configuring the 
peripheral in three operating modes. The Auto-reload 
Timer is an 8-bit Timer with Auto-reload, Input 
Capture and Output Compare capabilities. 4 
modes are available for PWM, PLL, time measure
ment and period measurement. 

Timer 1 
Figure 30 shows the Timer 1 block diagram. An 
external Timer pin is available for the user 
(ST6265B only). The content of the 8-bit counter 
can be read/written in the Timer/Counter register 
TCR which is addressed in the data space as a 
RAM location at addresses D3h. The state of the 
7-bit prescaler is read in the PSG register at ad
dresses D2h. The control logic device is managed 
in the TSCR1 register (addresses D4h) as de-

' scribed in the following paragraphs. 

The 8-bit counter is decremented by the output 
(rising edge) coming from the 7-bit prescaler and 
can be loaded and read under program control. 
When it decrements to zero then the TMZ (Timer 
Zero) bit in the TSCR1 is set to one. If the ETI 
(Enable Timer Interrupt) bit in the TSCR1 is also 
set to one an interrupt request, associated to 
interrupt vector #4, is generated. The interrupt 
service routine then should poll bit TMZ in TSCR1 
to determine if the interrupt has been generated by 
Timer 1 or by the AID Converter. The Timer 1 
interrupt can be used to exit the MCU from the 
WAIT mode. 

The Timer 1 Prescaler input can be the internal 
clock (after Oscillator Divider) divided by 12 or an 
external clock at the Timer 110 pin. The prescaler 
decrements on the rising edge. Depending on the 
division factor programmed by PS2, PS1 and PSO 
bits in TSCR1, the clock input of the timer/counter 

register is multiplexed to different sources. On di
vision factor 1, the clock input of the prescaler is 
also that of timer/counter; on factor 2, bit 0 of 
prescaler register is connected to the clock input of 
TCR1. This bit changes its state with the half 
frequency of prescaler clock input. On factor 4, bit 
1 of PSC1 is connected to clock input of TCR1, and 
so on. The prescaler initialize bit PSI in the TSCR1 
register must be set to one to allow the prescaler (and 
hence the counter) to start. If it is cleared to zero then 
all of the prescaler bits are set to one and the counter, 
is inhibited from counting. The prescaler can be given 
any value between 0 and 7Fh by writing to addresses 
D2h, if bit PSI in the TSCR1 register is set to one. 
The tap of the prescaler is selected using the 
PS2,PS1,PSO bits in the control register. Figure 31 
shows the Timer ,1 working principle. 

Timer 1 can be configured in 3 modes using the 
TOUT and DOUT bits of the TSCR1 register. These 
modes are Event counter, Gated or Output signal. 

The internal Timer 110 can in addition be connected 
to either the PC1/TIM1 pin or bit DRC1 of the Port 
C Data Register depending on the configuration of 
bit DDRC1 of the Port C Data Direction Register. 
Table 9 summarize the modes of Timer 1 . 
- Event counter: The Prescaler is decremented at 

each rising edge of the Timer 110. The Timer 110 
is either the PC1/TIM1 pin or the DRC1 bit of the 
DRC register depending on DDRC1. 

- Gated: The Timer 1 is decremented by the Timer 
clock (f1NT divided by 12) when the internal Timer 
1/0 is held high. The Timer 110 is either pin 
PC1/TIM1 or the DDRC1 bit of register DDRC. 

-Output signal: The PC1/TIM1 pin is connected to 
the DOUT latch and is configured as output 
regardless of DOUT and DDRC1 bits. The low 
to high transition of bit TMZ (when counter 
reaches OOh) is used to latch the data previously 
stored in DOUT and pass it to the PC1/TIM1 
through the Timer 110. This operating mode al
lows signal generation. 

_3o_~_s ________________________ ~~~~lr~~::~ ---------------------------
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TIMERS (Continued) 

Figure 30. Timer 1 Peripheral Block Diagram 
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TIMERS (Continued) 

Timer 1 Interrupt 

If the software controlled ETI (Enable Timer Inter
rupt) bit is set, when the counter decrements to 
zero, the TMZ bit in the TSCR register is set to one 
and an interrupt request associated to interrupt 
vector #4 is generated. 

Since only one interrupt vector is available for both 
Timer 1 and the AID Converter, the interrupt service 
routine should determine from which source the 
interrupt came by polling the TMZ bit and the EOC 
bit of the AID Converter Control Register. 

Notes: 

TMZ is set when the counter reaches OOh; however, 
it may be set by writing OOh in the TCR1 register or 
setting bit 7 of the TSCR1 register. TMZ bit must be 
cleared by user software when servicing the Timer 1 
interrupt to avoid undesired interrupts when leaving 

Figure 31. Timer 1 Working Principle 

the interrupt service routine. After reset, the 8-bit 
counter register is loaded to FFh while the 7-bit 
prescaler is loaded to 7Fh , and the TSCR1 register 
is cleared which means that Timer 1 is stopped and 
the Timer 1 interrupt is disabled. 

If the Timer 1. is programmed in output mode, 
DOUT bit is transferred to the TIM1 pin when TMZ 
is set to one (by software or due to counter decre
ment). When TMZ is high, the latch is transparent 
and DOUT is copied to the timer pin. When TMZ 
goes low, DOUT is latched. 

A write to the TCR1 register will predominate over 
the 8-bit counter decrement to OOh function, i.e. if 
a write and a TCR1 register decrement to OOh occur 
simultaneously, the write will take precedence, and 
the TMZ bit is not set until the 8-bit counter reaches 
OOh again. The values of the TCR1 and the PSC1 
registers can be read accurately at any time. 

,--- 7-BJT PRESCALER 

CLOCK 

8·BIT COUNTER . 
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TIMERS (Continued) 

Figure 32. Timer Status Control Register 

TSCR1 

Timer Status Control Register 
(D4h T1, Read/ Write J 

PSO::: Prescaler Mux. Select 
PSI = Prescaler Mux. Select 

L--- PS2 = Prescaler Mux. Select 
'-------- PSI= Prescaler IMiaiiZe B1t 

1------ DOUT =Data Output 
'---------- TOUT= Timers Output Control 

L-------- ETI =Enable Timer Interrupt 
L--------- TMZ= Timer Zero Bit 

TMZ. Low-to-high transition indicates that the timer 
count register has decremented to zero. This bit 
must be cleared by user software before starting 
with a new count. 

ETI. This bit, when set, enables the timer interrupt 
request (vector #4 ). If ETI="O" the timer interrupt is 
disabled. If ETI="1" and TMZ="1" an interrupt re
quest is generated. 

TOUT. When low, this bit selects an input mode for 
the Timer 1/0 pin. When high the output mode is 
selected. 

DOUT. If Timer 1 is in Output mode, DOUT is the 
data sent to the PC1/TIM1 pin when TMZ goes 
high. DOUT enables discrimination between Event 
Counter and Gated modes if TOUT is low. 

PSI. Used to initialize the prescaler and inhibit its 
counting. When PSI="O" the prescaler is set to 7Fh 
and the counter is inhibited. When PSI="1" the pres
caler is enabled to count downwards. As long as 
PSI="O" both counter and prescaler are not running. 

PS2, PS1, PSO. These bits select the division ratio 
of the prescaler register. 

Table 9. Prescaler Division Factors 

PS2 PS1 PSO Divided by PS2 PS1 PSO Divided by 
0 0 0 1 1 0 0 16 
0 0 1 2 1 0 1 32 
0 1 0 4 1 1 0 64 
0 1 1 8 1 1 1 128 

ST62608/658 

Figure 33. Timer Counter Register 

TCR1 

Timer Counter Register 
D3h T1, Read/Write 

'------ D7·DO =Counter Bits 

Figure 34. Prescaler Register 

PSC1 

Timer Prescaler Register 
D2h T1 Read/ Write 

Table 10. Modes of Timer 1 

TOUT DOUT DDRC1 Mode 

0 0 0 Event 
Counter 

0 0 1 Event 
Counter 

0 1 0 Gated 

0 1 1 Gated 

1 X X Output 

Timer 1/0 

PC1/TIM1 

DRC1 

PC1/TIM1 

DRC1 

PC1/TIM1 
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TIMERS (Continued) 

Auto-reload Timer 

The Auto-reload Timer (AR Timer) on-chip periph
eral consists of an 8-bit timer/counter (AR 
COUNTER) with compare and capture/reload ca
pabilities and a 7-bit prescaler with a clock multi
plexer enabling the clock input to be selected as 
fiNT, fiNT/3 or external clock. One Mode Control 
Register (AR MODE), two Status Control Registers 
(ARSCO, ARSC1 ), an output pin (ARTIMout/PB7) 
and an input pin (ARTIMin/PB6) allow the Auto-reload 
Timer to be used in 4 modes: 
- Auto-reload (PWM generation), 
- Output compare and reload on external event 

(PLL), 
- Input capture and output compare forti me meas

urement. 
- Input capture and output compare for period 

measurement. 

The AR Timer can be used to wake the MCU from 
WAIT mode with either an internal or an external 
clock. It also can be used to wake the MCU from 
STOP mode if used with an external clock provided 
at pin ARTIMin. A Load register allows the program 
to read and write the counter on the fly .. 

AR Timer Description 

The AR COUNTER is an 8-bit up-counter incre
mented on the clock input rising edge. It is loaded 
from the ReLoad/Capture Register REUCAP (ad
dress D9h) for auto-reload or capture operations 
as well as for initialization. Direct access to the AR 
COUNTER is not possible, however by read
ing/writing the Load Register AR LOAD (address 
DBh) it is possible to read/write the TC counter 
content. 

The AR Timer input clock is either the internal clock 
(from Oscillator Divider), the internal clock divided 
by 3 or the ARTIMin pin. Selection between these 
clock sources is made through the AR Multiplexer 
by bits CCO-CC1 of Register ARSC1. The output 
of the AR Multiplexer feeds the AR Prescaler, 
ARPSC. ARPSC is a software programmable 7-bit 
prescaler. Programming of ARPSC is performed by 
the AR Prescaler Multiplexer AR MUX which se
lects one of the 8 available taps of the prescaler 
outputs under the control of PSCO-PSC2 in the 
AR Mode Control Register (address D5h). So the 
division factor of PSC prescaler can be set to 2" 
(where n = 0, 1 , .. 7). 

The clock input to the ARTC counter is enabled by 
bit TEN (Timer Enable) in the AR Mode Control 
Register. When TEN is cleared to "0" the TC 
counter is stopped and the prescaler and counter 
contents are frozen. When the TEN bit is set to "1" 
the TC counter runs atthe rate of the selected clock 
source. TC is cleared after system reset. 

The ARTC counter can also be initialized by writing 
into the load register ARLR, which causes also the 
immediate copy of the value into the ARTC counter 
regardless of whether ARTC is running or not. 
Initialization of ARTC, in both ways, will also clear 
the ARPSC in order to start counting from a known 
state. 

Each interrupt generated by the AR Timer operat
ing modes is associated to interrupt vector #3. 

Timer Operating Modes 

Four different operating modes are available for the 
ARTimer: 

Auto-reload Mode with PWM Generation. This 
mode allows a Pulse Width Modulated signal to be 
generated on the ARTIMout output pin with mini
mum Core processing time used. 

ARTC is a free running 8-bit counter fed by the 
ARPSC prescaler output and is incremented on 
every rising edge of the clock signal. 

When a counter overflow occurs the ARTC counter 
is automatically reloaded with the contents of the 
Reload/Capture Register (REUCAP, address D9h) 
while ARTIMout is set. When the counter reaches 
the value contained in the compare register ARCP, 
ARTIMout is reset. 

At overflow, the OVF flag of register ARSCO is set 
and an overflow interrupt request is generated if the 
overflow interrupt enable bit, OVIE in the Mode 
Control Register (ARMC, address D5h), is set to 
"1 ". OVF must be reset to zero by the user software. 

When the counter reaches the compare value the 
CPF flag of register ARSCO is set and a compare 
interrupt request is generated if the Compare Inter
rupt enable bit, CPIE, in the Mode Control Register 
(ARMC, address D5h), is set to one. The interrupt 
service routine may then adjust the PWM period by 
loading a new value into ARCP. CPF must be reset 
to zero by software. 

The PWM signal is generated at ARTIMout (refer 
to block diagram) connected to the ARTIMout out
put pin. The frequency of this signal is controlled by 
the prescaler and by the auto-reload value present 
in the Reload/Capture register ARRC (address 
D9h). The duty cycle of the PWM signal is control
led by the Compare Register (ARCP, address 
DAh). 

34/86 r== SliS·THOMSON -------------- A."'f/. 1<110i!:[ij©~~~~~:mm©lllo~~:@ 
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TIMERS (Continued) 

Figure 35. AR Timer Block Diagram 
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TIMERS '(Continued) 

Note that the reload values will also affect the value 
and the resolution of the duty cycle of PWM output 
signal. To achieve a ARTIMout signal the contents 
of the ARCP register must be greater than the 
contents of the ARRC register. 

The maximum available resolution for the ARTIMout 
duty cycle is: 

Resolution = 1/[255-(ARRC)] 

Where ARRC is the content of Reload/Capture 
register and the compare value loaded in the Com
pare Register, ARCP, must be in the range from 
(ARRC) to 255. 

Figure 36. Auto-reload Timer PWM Function 
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The initialization of the ARTC counter is made by 
writing into the ARRC register, then by setting the 
TCLD (Timer Load) and the TEN (Timer Clock 
Enable) bits in the Mode Control register ARMC. 

The enable and the selection of clock sources are 
controlled by CCO, CC1, SLO and SL 1 bits in the 
Status Control Register ARSC1. The prescaler di
vision ratio is selected by PSO, PS1 and PS2 bits 
in the ARSC1 Register. 

In Auto-reload Mode any clock source can be se
lected: Internal Clock, Internal Clock divided by 3 
or the signal at the ARTIMin input pin. 

I I 
I I 
I I 
I I 
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TIMERS (Continued) 

Capture Mode with PWM Generation. In this 
case, ARTC is a free running 8-bit counter fed by 
the PSG prescaler output. ARTC is incremented on 
every clock rising edge. 

An 8-bit capture operation from ARTC counter to 
ARRC register is performed on every active edge 
at ARTIMin/PC Input pin when enabled by Edge 
Control bits SLO, SL 1 in the ARSC1 register. At the 
same time the External Flag EF, in the ARSCO 
register, is set and an external interrupt request is 
generated if the External Interrupt Enable bit EIE, 
in the ARMC register, is set to one. The EF flag 
must be reset by software. 

Each ARTC overflow sets ARTIMout, while a match 
between ARTC and ARCP (Compare Register) 
contents resets ARTIMout and sets the compare 
flag CPF and the compare interrupt request is 
generated if the related compare interrupt enable 
bit CPIE is set. A PWM signal is generated at 
ARTIMout. The CPF flag must be reset by software. 

The frequency of this signal is controlled by the 
prescaler. The duty cycle is controlled by register 
ARCP from 0-255/256. 

Initialization and reading of ARTC counter are 
made in the same way as in the auto-reload mode 
(see previous paragraph). 

The enable and selection of clock sources is con
trolled by CCO, CC1 bits in the AR Status Control 
Register ARSC1. 

The pre scaler division ratio is selected by PSO, PS1 
and PS2 bits in the ARSC1 Register. 

In Capture mode the possible clock sources are the 
internal clock and the internal clock divided by 3; 
the external ARTIMin input pin should not be used. 

Capture Mode with Reset of ARTC, ARPSC and 
PWM Generation. This mode is identical to the 
previous one, with the difference that a capture 
condition also resets the ARTC counter and 
ARPSC prescaler allowing easy measurement of 
the time between two captures (for input period 
measurement on ARTIMin pin). 

ST6260B/65B 

Load on External Input. ARTC is a free running 
8-bit counter fed by the ARP~C prescaler. TC is 
incremented on every clock rising edge. 

Each ARTC overflow sets the ARTIMout. A match 
between ARTC and ARCP (Compare Register) 
contents resets the ARTIMout and sets the com
pare flag CPF and the compare interrupt request is 
generated if the related compare interrupt enable 
bit CPIE is set. A PWM signal is generated at 
ARTIMout. The CPF flag must be reset by software 

The initialization of ARTC can be done in the same 
way as described in the previous paragraph. In 
addition if the external ARTIMin input is enabled, 
an active edge on the input pin will copy the con
tents of the ARRC register into the ARTC counter, 
whether ARTC is running or not. 

Notes: 

The allowed AR Timer clock sources are the follow
ing: 

AR Timer mode Clock Sources 

Auto-reload mode ftNT, ftNr/3, ARTIMin 

Capture mode ftNT, ftNT/3 

Capture/Reset mode ftNT, ftNT/3 

External Load mode ftNT, ftNT/3 

The timer clock frequency should not be modified 
while ARTC is counting as the ARTC counter may 
take an unpredictable value. For example the mul
tiplexer setting should not be modified while ARTC 
is counting. 

Any loading of ARTC (by auto-reload, through 
ARLR, ARRC or by the Core) resets ARPSC at the 
same time. 

Care should be taken when both the Capture inter
rupt and the Overflow interrupt are used. The cap
ture and the overflow are asynchronous. If the 
capture occurs when the Overflow Interrupt Flag 
(OVF) is high (between counter overflow and the 
flag being reset by software in the interrupt routine), 
the External Interrupt Flag (EF) could be cleared 
simultaneusly without the interrupt being taken into 
account. 
The solution consists in resetting the OVF flag by 
writing 03h in the ARSCO register. The value of EF 
is not affected by this operation. If an interrupt has 
occured, it will be processed when the micros exits 
from the interrupt routine (the second interrupt is 
latched). 
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AR Timer Registers 

Mode Control Register ARMC. The AR Mode 
Control Register ARMC is used to program the 
different operation modes of AR Timer, to enable 
the clock of the Timer/Counter and to initialize it. It 
can be read and written by the Core and it is cleared 
to zero on system reset (AR Timer is disabled}. 

Figure 37. AR Mode Control Register 

ARMC 

AR Mode Control Register 
(D5h, Read! WrHe) 

ARMCO = Mode Control 8~ 0 
ARMC1 = Mode Control 8~ 1 

'---- OVIE =Overflow Interrupt 
'------- Enable 

'------ CPIE= Corrpare Interrupt Enable 
'-------- EIE= External Interrupt Enable 

1--------- PWMOE= PWM OJ!!xrtEnable 
'----------TEN= TrnerCbckenable 

TCLD = llmer Load Bot 

TCLD. This bit, when set to one, will cause the 
contents of ARRC register to be loaded into the 
ARTC counter and the contents ofARPSC register 
are cleared in order to initialize the timer ·before 
starting to count. This bit is write only and any 
attempt to read it will show a logical.zero. 

TEN. This bit, when set to one, will allow the timer 
to count. When cleared to zero it will stop the timer 
and freeze the ARPSC and ARTSC values. 

PWMOE. This bit, when set, enables the PWM 
output to be carried on ARTIMout output pin. When 
cleared to zero the PWM output is disabled. 

EIE. This bit, when set, enables the external inter
rupt request. If EIE = "0" the external interrupt 
request is masked. If EIE = "1" and the related flag 
EF in the ARSCO register is also set an interrupt 
request is generated. 

CPIE. This bit, when set, enables the compare 
interrupt request. If CPIE = "0" the compare inter
rupt request is masked.lf CPIE ="1" and the related 
flag CPF into the ARSCO register is also set an 
interrupt request is _generated. 

OVIE. This bit, when set, enables the overflow 
interrupt request. If OVIE = "0" the compare inter
rupt request is masked. If OVIE = "1" and the 
related flag OVF into the ARSCO register is also set, 
an interrupt request is generated. 

ARMC1, ARMCO. These are the operation mode 
control bits. The following bit combination will select 
the different operating modes: 

ARMC1 ARMCO Operating Mode 

0 0 Auto-reload Mode 

0 1 Capture Mode 

1 0 
Capture Mode with Reset 
of ARTC and ARPSC 

1 1 Load on External Edge 
Mode 

AR. Timer Status/Control Registers ARSCO & 
ARSC1. These registers provide the AR Timer 
status information bits and also allows the pro
gramming of clock sources, active edge and pres
caler multiplexer programming. 

ARSCO register bits 0,1 and 2 contains the interrupt 
flags of the AR Timer. These bits are read normally. 
Each one can be reset by writing a zero. Writing a 
one does not affect the bit value. 

Figure 38. AR Status Control Register 0 

ARSCO 

AR Status Control Register 0 
(D6h, Read/Clear) 

OVF Overflow Interrupt Flag 
CPF Compare Interrupt Rag 

1---- EF External Interrupt Flag 
'---------Unused 

EF. This bit is set to one by any active edge at the 
external ARTIMin input pin. The flag is cleared by 
writing a zero in the EF bit. 

CPF. This bit is set to one if the contents of ARTC 
counter and ARCP register are equal. The flag is 
cleared by writing a zero into CPF bit. 

OVF. This bit is set to one by a transition of TC 
counter from FFh to OOh. The flag is cleared by 
writing a zero into OVF bit. 

_aa_m_s ____________ ~~~~~~~~::~ ---------------
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Figure 39. AR Status Control Register 1 

ARSC1 

AR Status Control Register 1 
(D7h, Read/ WrHe) 

ceo= Clock So11oo Select Bl o 
CCI =CiockSolla>SelectBII 

L---SLOlimer lrpu1 Edge Control B1tO 
'-----SLilimerlrpu1EdgeControiBill 

L-----Reserved 
'--------PSOPrescalerD•Ision SeleaB1tO 

'---------PSI Presr:alerD•1son SeleaB1tl 
'----------PS2PrescalerD•IsonSeleaBII2 

PS2-PSO. These bits control the AR Prescaler divi
sion ratio. The prescaler itself is not affected by 
these bits. The AR PSC division is listed in the 
following Table 11: 

Table 11. Prescaler Division Ratio Selection 

PS2 PS1 PSO ARPSC Division Ratio 

0 0 0 1 
0 0 1 ' 2 
0 1 0 4 
0 1 1 8 
1 0 0 16 
1 0 1 32 
1 1 0 64 
1 1 1 128 

04. Reserved. Must be kept to 0. 

SL1-SLO. These bits control the edge function on 
AR Timer input pin for external synchronization. If 
bit SLO is cleared to zero the edge detection is 
disabled, if set to one the edge detection is en
abled. If bit SL 1 is cleared to zero the AR Timer 
input pin is rising edge sensitive, if set to one it is 
falling edge sensitive. 

ST6260B/658 

SL1 SLO Edge Detection 

X 0 Disabled 

0 1 Rising Edge 

1 1 Falling Edge 

CC1-CCO. These bits select the clock source for 
the AR Timer through the AR Multiplexer. The 
programming of the clock sources is explained in 
the following Table 12: 

Table 12. Clock Source Selection 

CC1 ceo Clock Source 
0 0 Ftnt 

0 1 F;nt Divided by 3 

1 0 ARTIMin Input Clock 

1 1 Reserved 

AR Load Register ARLR. The ARLR load register 
is used to read or write "on the fly" the ARTC 
counter register, while it is counting. ARLR register 
is not affected by system reset. 

Figure 40. AR Load Register 

ARLR 

AR Load Register 1 
(DBh, Read /Write) 

L----- Load Register Data Bits 

07-DO. These are the load register data bits. 
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AR Reload/Capture Register. The ARRC re
load/capture register is used to hold the auto-re
load value that is automatically loaded into ARTC 
counter from ARRC when overflow occurs. 

Figure 41. AR Reload/Capture 

REIJCAP 

Reload/Capture Register 1 
(D9h, Read /Write) 

'------ Reload/Capture Data Brts 

07-00. These are the Reload/Capture register 
data bits. 

AR Compare Register. The CP compare register 
is used to hold the compare value to perform the 
compare function with TC counter. 

Figure 42. AR Compare Register 

ARCP 

AR Com)1are Register 1 
(DAh, Read /Write) 

'------ Compare Data Brts 

07-00. These are the Co~pare register data bits. 
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DIGITAL WATCHDOG 

The digital Watchdog of the ST6260B/658 device 
consists of a down counter that can be used to 
provide a controlled recovery from a software up
set. 

The Watchdog generates a system reset when the 
counter passes DOh. User software can prevent the 
reset by reloading the counter. User software 
should therefore be written in such a way that the 
counter is regularly reloaded as long as the soft
ware runs correctly. In the case of software upset 
(e.g. infinite loop or power supply fail), user soft
ware should not reload the counter so it will pass 
DOh and reset the MCU. 

The Watchdog activation (hardware or software) is 
user selectable by mask option. If the hardware 
option is selected the Watchdog is automatically 
initialized after reset so that this function does not 
need to be activated by the user program. 

The Watchdog uses one data space register 
(DWDR location D8h). The Watchdog register is 
set to FEh on reset and counts down when acti
vated. The Watchdog time can be adjusted through 
the value reloaded into the DWDR register. Only 
the 6 MSbits are significant. This gives the possi
bility to generate a reset in a time between 3072 to 
196608 clock cycles in 64 possible steps (with a 
clock frequency of BMHz this means from 384J.LS to 
24.576ms). The reset is prevented if the register is 
reloaded before bits 2-7 decrement from all zeros 
to all ones. 

The actual watchdog behaviour is controlled by two 
mask options: the WATCHDOG ACTIVATION and 
the EXTERNAL STOP MODE CONTROL (see Ta
ble 13). 

The WATCHDOG ACTIVATION can be software (it 
is launched by software) or hardware (it automat
ically starts counting down after reset). When the 
software activation is selected, the watchdog can 
be launched by setting to 1 bit 0 of the Digital 
Watchdog Register after bit SR of this register has 
been set to 1. Once activated, the watchdog cannot 
be stopped by software: a full external reset is 
mandatory. 

When the EXTERNAL STOP MODE CONTROL is 
disabled, the STOP instruction is inhibited as soon 
as the watchdog is active. A WAIT instruction is 
processed instead and the watchdog continues to 
countdown. When the EXTERNAL STOP MODE 
CONTROL is enabled, the NMI pin allows, in addi
tion to the interrupt generation, to control the exe
cution of the STOP instruction. It is inhibited when 

ST62608/658 

Figure 43. Watchdog Working Principle 
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NMI is low (a WAIT instruction is processed in
stead). When NMI is high, a STOP instruction 
freezes the watchdog counter before entering the 
STOP mode. When the micro exits from the STOP 
mode (for example, when an NMI interrupt is gen
erated), the watchdog resumes activity. When the 
EXTERNAL STOP MODE CONTROL is enabled, 
port PBO is in additi'on forced as open drain output. 

Note: 

When the software activation is selected and the 
watchdog is not activated, the 7 MSbits of the 
counter can be used to perform timer functions. 
Care must be taken as the Watchdog bits are in 
reverse order. 

Bit 1 of the Watchdog register (set to one at reset) 
can be used to generate a software reset if cleared 
to zero. 

~ Sl:iS·THOMSON 
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Table 13. Watchdog Activation and External Stop Mode Control · 

Activation External Stop 
Mode Control 

Disabled 
Hardware 

Enabled 

Disabled 

Software 

Enabled 

Figure 44. Digital Watchdog Register 

DWDR 

Watchdog Register 
(DBh, Read/Write) 

C =Watchdog Acbvabon Bit 
SA = Software Reset Brt 

L------ Tt-T6 =Counter Bits 

C. This is the Watchdog activation bit If hardware 
option is selected, it is forced high and the user 
cannot change it (the Watchdog is always active). 
When the software option is selected, the Watch
dog function is activated by setting C to 1. It can 
then be cleared only by a system reset and is not 
affected by the STOP Mode Control option. When 
C is kept low the counter can be used as a 7-bit 
timer. 

When cleared to zero it allows the use of the 
counter as a 7-bit timer. This bit is cleared on reset 

SR. This bit is set to one during the reset and will 
generate a software reset if cleared to zero. When C = 
"0" (watchdog disabled) it is the MSB of the 7-bit timer. 

T1-T6. These are the watchdog counter bits. It 
must be noted that 07 (T1) is the LSB of the counter 
and 02 (T6) is the MSB of the counter. 

NMI STOP Mode Status 

X No STOP mode 

0 No STOP mode 

1 STOP mode available 

X STOP mode available if 
watchdog not active 

STOP mode available if 
0 watchdog not active 

1 STOP mode available 

Application note: 

The watchdog has an important role in the high 
noise immunity of the ST62 devices. It should there
fore be used wherever possible. The watchdog 
related options must be selected as a tradeoff be
tween application security and STOP mode avail
ability. When the STOP mode is not required, the 
hardware activation with External STOP Mode Con-· 
trol disabled should be preferred as it provides 
maximum security, especially during power on. 
When the STOP mode is required, the hardware 
activation with External STOP Mode Control en
abled should be chosen. NMI should be high by 
default to allow the STOP mode to be entered when 
no specific action is required. When NMI goes low, 
processing is required, so security becomes impor
tant: it is provided by the automatically started 
watchdog. 

Connecting pin NMI to PBO (see Figure 46) in 
addition allows a software control of the level at 
the NMI pin. With PBO being forced as open drain 
output, it can then be used to maintain NMJiow for 
as long as maximum security must be guaranteed 
or to avoid key bounces or noise. When no more 
processing is required, PBO must be released and 
a STOP instruction can be executed for the device 
returns to the low power consumption mode (pro
vided the NMI signal is high). 

_421_8_6 __ ----:-------- J..:fi_ SGS·THOMSON 
• 1 •• fi!i~ll:lll©~~rnl!:li'!ll©ll'l~ll:~ 

144 



DIGITAL WATCHDOG (Continued) 

Software activation should be used only when the 
watchdog counter must be used as timer. To ensure 
the watchdog has not been unexpectantly turned 
on, the following instructions should be executed 
within the first 27 instructions. 

jrr 0, WD, #+3 
ldi WD, OFDH 

These instructions test the C bit and reset it (i.e. 
deactivate the watchdog) if relevant (i.e. if the 
watchdog is active) by performing a software reset. 

With all modes, a minimum of 28 instructions are 
executed after activation before the watchdog can 
generate a reset. Consequently, user software 
must reload the watchdog counter within the first 
27 instructions following watchdog activation (soft
ware mode) or the first 27 instructions executed 
after a reset (hardware activation). 

Figure 45. Digital Watchdog Block Diagram 
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ST6260B/65B 

Figure 46. Typical circuit to be used when the 
EXTERNAL STOP MODE CONTROL is enabled 
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8-BIT AID CONVERTER 

The AID converter of ST6260BI65B device is an 
8-bit analog to digital converter with up to 7 
(ST62608) and up to 13 (ST62658) analog inputs 
(as alternate functions of 110 lines PAO-PA7, PCO
PC4) offering 8-bit resolution with total accuracy 
±2 LSB and a typical conversion time of 70!J.S 
(clock frequency of 8MHz). 

The AID peripheral converts the input voltage by a 
process of successive approximations using a 
clock frequency derived from the oscillator with a 
division factor of twelve. With an oscillator clock 
frequency less than 1.2MHz, the AID converter 
accuracy is decreased. 

The selection of the pin signal that has to be 
converted is done by configuring the related 110 line 
as analog input through the 110 ports option and 
data registers (refer to 110 ports description for 
additional information). Only one 110 line must be 
configured as analog input at a time. The user must 
avoid the situation in which more than one 110 pin 
is selected to be analog input to avoid malfunction 
of the ST62xx. 

The ADC uses two registers in the data space: the 
ADC data conversion register which stores the 
conversion result and the ADC control register used 
to program the ADC functions. 

A conversion is started by writing a "1" to the Start 
bit (STA) in the ADC control register. This automat
ically clears (resets to "0") the End Of Conversion 
Bit (EOC). When a conversion has been finished 
this EOC bit is automatically set to "1" in order to. 
flag that conversion is complete and that the data 
in the ADC data conversion register is valid. Each 
conversion has to be separately initiated by writing 
to the STA bit. 

The STA bit is continually being scanned so that if 
the user sets it to "1" while a previous conversion 
is in progress then a new conversion is started 
before the previous one has been completed.The 
start bit (STA) is a write only bit, any attempt to read 
it will show a logical "0". 

The AID converter has a maskable interrupt asso
ciated to the end of conversion. This interrupt is 
associated to the interrupt vector #4 and occurs 
when the EOC bit is set, i.e. when a conversion is 
completed. The interrupt is masked using the EAI 
(interrupt mask) bit in the control register. 

The power consumption of the device can be re
duced by turning off the ADC peripheral. That is 
achieved when the PDS bit in the ADC control 
register is cleared to "0". If PDS="1 ", the AID is 
supplied and enabled for conversion. This bit must 
be set at least one instruction before the beginning 
of the conversion to allow the stabilization of the 

Figure 47. AID Converter Block Diagram 
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CONTROL SIGNALS 

CORE 
VA00418 

AID converter. This action is needed also before 
entering the WAIT instruction as the AID compara
tor is not automatically disabled by the ,WAIT mode 
During reset any conversion in progress is stopped, 
the control register is reset to 40h and the AID 
interrupt is masked (EAI=O). 

Notes: 
The ST62xx AID converter does not feature a 
sample and hold. The analog voltage to be meas
ured should therefore be stable during the conver
sion time. Variation should not exceed ±112 LSB for 
the best accuracy in measurement. A low pass filter 
can be used at the analog input pins to reduce input 
voltage variation during the conversion. 

When selected as an analog channel, the input pin 
is internally connected to a capacitor Cad of typi
cally 12pF. For maximum accuracy, this capacitor 
must be fully loaded at conversion start. In the 
worst case, conversion starts one instruction (6.5 
!J.S) after the channel has been selected. In the 
worst case conditions, the impedance ASI of the 
analog voltage source is calculated using the fol
lowing formula : 

6.5 !J.S = 9 x Cad x ASI 

(capacitor loaded over 99.9%), ie 30 kQ including 
50% guardland. ASI can be higher if Cad has been 
loaded for a longer time by adding instructions 
before conversion start (adding more than 26 CPU 
cycles is meaningless). 

Since the ADC is on the same chip as the micro
processor the user should not switch heavily 
loaded output signals during conversion if high 
precision is needed. This is because such switch
ing will affect the supply voltages which are used 
for comparisons. 

_44_/~86 _________________________ ~~~~~~~w~:~~~ ----------------------------
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8-BIT AID CONVERTER (Continued) 

The accuracy of the conversion depends on the 
quality of the power supply voltages (Voo and Vss). 
The user must specially take care of applying regu
lated reference voltage on the Voo and Vss pins 
(the variation of the power supply voltage must be 
inferior to 5V/ms). This implies in particular that a 
suitable decoupling capacitor is used at Voo. 

The converter can resolve the input voltage with a 
resolution of: 

Voo -Vss 
256 

The Input voltage (Ain) which has to be converted 
must be constant for 11J.S before conversion and 
remain constant during the conversion. 

The resolution of the conversion can be improved 
if the power supply voltage (Voo) of the microcon-
troller becomes lower. · 

In order to optimize the resolution of the conver
sion, the user can configure the microcontroller in 
the WAIT mode because this mode allows the 
minimization of the noise disturbances and the 
variations of the power supply voltages due to the 
switching of the outputs. Nevertheless, it must be 
take care of executing the WAIT instruction as soon 
as possible after the beginning of the conversion 
because the execution of the WAIT instruction may 
provide a small variation of the Voo voltage (the 
negative effect of this variation is minimized at the 
beginning of the conversion because the latter is 
less sensitive than the end of the conversion when 
the less significant bits are determined). 

The best configuration from a accuracy point of 
view is the WAIT mode with the Timer and AR Timer 
stopped. Indeed, only the ADC peripheral and the 
oscillator are still working. The MCU has to be 
wake-up from the WAIT mode by the interrupt of 
the ADC peripheral at the end of the conversion. It 
must be noticed that the wake-up of the microcon
troller could be done also with the interrupt of the 
TIMER, but in this case, the Timer is working and 
some noise could disturb the converter in terms of 
accuracy. 
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Figure 48. AID Converter Control Register 

ADCR 

AID Converter Control Register 
(D1h, Read/Write) 

'------- PDS"' Power 00\Vn Selectron 

'------- STA= Start of Conversion 
'---------- EOC =End of Conversion 

'---------- EAt= Enable ND Interrupt 

EAI. If this bit is set to one the AID interrupt (vector 
#4) is enabled, when EAI=O the interrupt is dis
abled. 
EOC. Read Only; This read only bit indicates when 
a conversion has been completed. This bit is auto
matically reset to zero when the STA bit is written. 
If the user is using the interrupt option then this bit 
can be used as an interrupt pending bit. Data in the 
data conversion register are valid only when this bit 
is set to one. 

STA. Write Only; Writing a "1" in this bit will start a 
conversion on the selected channel and automat
ically reset to zero the EOC bit. If the bit is set again 
when a conversion is in progress, the present 
conversion is stopped and a new one will take 
place. This bit is write only, any attempt to read it 
will show a logical zero. 

PDS. This bit activates the AID converter if set to 
"1". Writing a zero into this bit will put the ADC in 
power down mode (idle mode). 

D3·DO. Not used 

Figure 49. AID Converter Data Register 

ADR 

AID Converter Data Register 
(DOh, Read Only) 

'------ D7·DO = 8 B1t ND Result 
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SERIAL PERIPHERAL INTERFACE SPI 

The ST6260B/65B SPi is an optimized synchro
nous serial interface with programmable transmis
sion modes and master/slave capabilities 
supporting a wide range of industry standard SPI 
specifications. The ST6260B/65B SPI is controlled 
by simple user software to perform serial data 
exchange with low-cost external memory or serially 
controlled peripherals for display or driving motors 
or relays. The peripheral is composed of an 8-bit 
data/shift register DSR (address EOh), by a Divide 
register DIV (address E1 h) and by a mode control 
register MOD (address E2h). 

The SPI may be used as either a Master or a Slave 
Unit. The Master is defined by the synchronous 
serial clock line SCK being supplied by the MCU, 
while the Slave mode accepts external data with 
the SCK clock externally supplied. For the Master 
mode of the SPI, SCK is internally generated with 
a frequency derived from a programmable division 
ratio of the Oscillator Clock divided by 13. Input may 
also be disabled in Master mode for data security. 

For maximum versatility the SPI can be pro
grammed to sample the data on either the rising or 
the falling edge of SCK, and with or without a phase 
shift. 

Figure 50. SPI Block Diagram 
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The Sin, Soul and SCK (SPI Data in, Data out and 
Clock signals respectively) signals are connected, 
as alternate functions, to 1/0 pins PC2-PC4. PC2 
is connected with the SPI Serial Data Input Sin, 
PC3 is connected with the SPI Serial Data Output 
Soul and PC4 is connected with the SPI Clock 
lnpuVOutput SCK. 

For serial input operation PC2/Sin must be config
ured as input. For serial output operation, 
PC3/Sout alternate function is selected by pro
gramming Bit 0 of Miscellaneous Register (address 
DOh); writing a zero will set the pin as PC3 1/0 line 
while writing a one will select the SPI Soul function
ality. The serial clock Input mode is selected if the 
PC4 port pin is programmed in input mode and bit 
SPCLK is cleared. The output mode is selected if 
PC4 is programmed in output mode and SPCLK is 
set to 1. 

An interrupt request can be associated to the end 
of transmission. This request is associated to inter
rupt vector #2 and can be masked by programming 
bit SPIE of the SPI MOD register. As the SPI 
interrupt is "ORed" with Port C interrupt source, an 
interrupt flag bit is available in the DIV register 
allowing the discrimination of the interrupt request. 

CLOCK 

~ Soul 

-s SHIFT 
REGISTER 

DATA BUS ( 

VR001693 
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SERIAL PERIPHERAL INTERFACE SPI (Continued) 

SPI Registers 

SPI MODE (SPIMOD) Control Register 

The MOD control register defines and controls the 
transmission modes and characteristics. 

This register is read/write and all bits are cleared at 
reset. The configuration of SPSTRT = 1 and SPIN= 1 
is not allowed and must be avoided. 

Figure 51. SPI MOD Control Register 

MOD 

SPI MOD Control Register 
(E2h, Read/ Write) 

CPOL =Clock Polarrty 
Selectron 

'----EFILT =Enable Filters 
'-----SPSTRT =Start Selectron 

L-----SPIN = Regrster Input 
'-------Selectron 

L--------SPCLK =Base Clock Selection 
'------'------CPHA =Clock Phase Selection 

SPJE = SPIInterrupt Enable 
SPRUN = SPI ActiVIty Flag 

SPRUN. This bit is the SPI activity flag. This can be 
used in either read or write modes; it is automat
ically cleared by the SPI at the end of a transmis
sion and generates an interrupt request (providing 
that the SPIE Interrupt Enable bit is set). The Core 
can stop the running transmission at any time by 
resetting the SPRUN bit; this will also generate an 
interrupt request (providing that the SPIE Interrupt 
enable bit is set). The SPRUN bit can be used as 
the start bit, in conjunction with the SPSTRT bit, 
when an external signal is present on the Sin pin. 

SPIE. This bit is the SPIInterrupt Enable bit. If this 
bit is set to one the SPI interrupt (vector #2) is 
enabled, when SPIE = "0" the interrupt is disabled. 

CPHA. This bit selects the clock phase of the clock 
signal. If this bit is cleared to zero the normal state 
is selected; in this case Bit 7 of the data frame is 
present on Sou! pin as soon as ,the SPI Shift 
Register is loaded. If this bit is set to one the shifted 
state' is selected; in this case Bit 7 of data frame is 
present on Sou! pin on the first falling edge of Shift 
Register clock. The polarity relation and the division 
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ratio between Shift Register and SPI base clock are 
also programmable; refer to DIV register and Tim
ing Diagrams for more information. 

SPCLK. This bit selects the SPI base clock source. 
It is either the core cycle clock (ftNT/13) (Master 
mode) or the signal provided at SCK pin by an 
external device (slave mode). If SPCLK is low and 
the SCK pin is configured as input, the slave mode 
is selected. If SPCLK is high and the SCK pin is 
configured as output, the master mode is selected. 
In this case, the phase and polarity of the clock are 
controlled by CPOL and CPHA. 

SPIN. This bit enables the transfer of the data input 
to the Shift Register in received mode. If this bit is 
cleared to zero the Shift Register input is 0. If this 
bit is set to one the Shift Register input corresponds 
to the input signal present on the Sin pin. 

SPSTRT. This bit selects the transmission start 
mode. If this bit is cleared to zero the internal start 
condition occurs as soon as the SPRUN bit is 
enabled (set to one). If this bit is set to one, the 
internal start signal is the logic "AND" between the 
SPRUN bit and the external signal present on the 
Sin pin; in this case transmission will start after the 
latest of both signals providing that the first signal 
is still present. After the transmission has been 
started, it will continue even if the Sin signal is reset. 

EFILT. This bit enables/disables the input noise 
filters on the Sin and SCK inputs. If it is cleared to 
zero the filters are disabled, if set to one the filters 
are enabled. These noise filters will eliminate any 
pulse on Sin and SCK with a pulse width smaller 
than one to two Core clock periods (depending on 
the occurrence of the signal edge with respect to 
the Core clock edge). For example, if the 
ST62608/658 runs with an 8MHz crystal, Sin and 
SCK will be delayed by 125 to 250ns. 

CPOL. This bit controls the relationship between 
the data on the Sin and Sou! pins and SCK. The 
CPOL bit selects the clock edge which captures 
data and allows it to change state. It has the 
greatest impact on the first bit transmitted (the 
MSB) as it does (or does not) allow a clock transi
tion before the first data capture edge. 

Refer to the timing diagrams at the end of this 
section for additional details. These show the rela
tionship between CPOL, CPHA and SCK, and in
dicate the active clock edges and strobe times. 
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SERIAL PERIPHERAL INTERFACE SPI (Continued) 

SPI Divide (SPIDIV) Register 

The SPIDIV register defines the SPI transmission 
rate and frame format. It also contains the interrupt 
flag bit. 

Bits CDO-CD2, DIV3-DIV6 are read/write while 
SPINT can be read and cleared only. Write access 
is not allowed if the SPRUN bit of Mode Control 
register is set to one. All bits are cleared at reset. 

Figure 52. SPI DIV Register 

DIV 

SPI DIV Register 
(E1 h, Read/Write) 

Rate Selection 

'------ DIV6 • DIV3 =Burst Mode Brt 
Clock Penod Selection 

SPINT/DIV7. This is the SPI interrupt flag bit. It is 
automatically set to one by the SPI at the end of a 
transmission and an interrupt request can be gen
erated in accordance with the state of the interrupt 
mask bit into the MOD control register. This bit is 
read only and has to be cleared by the user soft
ware at the end of the interrupt service routine. 

DIV6-DIV3. These bits define the number of shift 
register bits that are transmitted in a transmission 
frame. The available selections are listed in Table 14. 
The normal setting is 8 bits. 

CD2-CDO. These bits define the division ratio be
tween the core clock {fiNTdivided by 13) and clock 
supplied to the Shift Register in Master mode. 

SPI Data Shift (DSR) Register 

SPIDSR is the SPI data shift register. 

The Shift Register transmits and receives the Most 
Significant bit as the first bit. 

Table 14. Base/Bit Clock Ratio Selection 

CD2-CDO Divide Ratio (decimal) 

0 0 0 Divide by 1 
0 0 1 Divide by 2 
0 1 0 Divide by 4 
0 1 1 Divide by 8 
1 0 0 Divide by 16 
1 0 1 Divide by 32 
1 1 0 Divide by 64 
1 1 1 Divide by 256 

Table 15. Burst Mode Bit Clock Periods 

DIV6·DIV3 Number of bits sent 

0 0 0 0 Reserved (not to be used) 
0 0 0 1 1 
0 0 1 0 2 
0 0 1 1 3 
0 1 0 0 4 
0 1 0 1 5 
0 1 1 0 6 
0 1 1 1 7 
1 0 0 0 8 
1 0 0 1 9 
1 0 1 0 10 
1 0 1 1 11 
1 1 0 0 12 
1 1 0 1 13 
1 1 1 0 14 
1 1 1 1 15 

SPIDSR is read/write, however write access is not 
allowed if the SPRUN bit of Mode Control register 
is set to one. 

DSR7-DSRO. These are the SPI shift register data 
bits. 

Data is sampled into DSR on the SCK edge deter
mined by the CPOL and CPHA bits. The affect of 
these setting is shown in the following diagrams. 

Figure 53. SPI Data/Shift Register 

SPIDSR 

SPI Data/Shill Register 
( EOh Read/Write ) 

'----- Data BitS 

Figure 54. Miscellaneous Register 

Miscellaneous 

Miscellaneous Register 
(DOh, Read/ Wrtte) 

Bit 0. This bit, when set, selects pin PC3/Sout as 
the SPI output line. When this bit is cleared to zero, 
PC3/Sout acts as a standard 1/0 line. 

_48_1_86 _____________ ~~~~;~~~:~~~ ---------------

150 



ST6260B/65B 

SERIAL PERIPHERAL INTERFACE (Continued) 

SPI Timing Diagrams 

Figure 55. CPOL = 0 Clock Polarity Normal, CPHA = 0 Phase Selection Normal 

SPRU~ L 
SCK 
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Sin ~ ~ ~ ~ ~ ~ ~ L Sampling 
----1 '------1 '----1'----1'----1'----1'----1 '------1 

Soul~ b? b6 b5 b4 b3 b2 b1 bO ~ 
·VR001694 

Figure 56. CPOL = 1 Clock Polarity Inverted, CPHA = 0 Phase Selection Normal 
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Figure 57. CPOL = 0 Clock Polarity Normal, CPHA = 1 Phase Selection Shifted · 
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Figure 58. CPOL =1 Clock Polarity Inverted CPHA = 1 Phase Selection Shifted 
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SOFTWARE DESCRIPTION 

The ST62xx software has been designed to fully 
use the hardware in the most efficient way possible 
while keeping byte usage to a minimum; in short to 
provide byte efficient programming capability. The 
ST62xx core has the ability to set or clear any 
register or RAM location bit of the Data space with 
a single instruction. Furthermore, the program may 
branch to a selected address depending on the 
status of any bit of the Data space. 

Addressing Modes 

The ST62xx core has nine addressing modes 
.which are described in the following paragraphs. 
The ST62xx core uses three different address 
spaces : Program space, Data space, and Stack 
space. Program space contains the instructions 
which are to be executed, plus the data for imme
diate mode instructions. Data space contains the 
Accumulator, the X,Y,V and W registers, peripheral 
and Input/Output registers, the RAM locations ani:! 
Data ROM locations (for storage of tables and 
constants). Stack space contains six 12-bit RAM 
cells used to stack the return addresses for subrou
tines and interrupts. 

Immediate. In the immediate addressing mode, 
the operand of the instruction follows the opcode 
location. As the operand is a ROM byte, the imme
diate addressing mode is used to access constants 
which do not change during program execution 
(e.g., a constant used to initialize a loop counter). 

Direct. In the direct addressing mode, the address 
of the byte that is processed by the instruction is 
stored in the location thatfollows the opcode. Direct 
addressing allows the u·ser to directly address the 
256 bytes in Data Space memory with a single 
two-byte instruction. 

Short Direct. The core can address the four RAM 
registers X,Y,V,W (locations BOh, 81 h, 82h, 83h) in 
the short-direct addressing mode. In this case, the 
instruction is only one byte and the selection of the 
location to be processed is contained in the op
code. Short direct addressing is a subset of the 
direct acjdressing mode. (Note that BOh and 81h 
are also indirect registers). 

Extended. In the extended addressing mode, the 
12-bit address needed to define the instruction is 
obtained by concatenating the four less significant 
bits of the opcode with the byte following the op
code. The instructions (JP, CALL) that use the 
extended addressing mode are able to branch to 
any address of the 4K bytes Program space. 

An extended addressing mode instruction is two
byte long. 

ST6260B/65B 

Program Counter Relative. The relative address
ing mode is only used in conditional branch instruc
tions. The instruction is used to perform a test and, 
if the condition is true, a branch with a span of -15 
to + 16 locations around the address of the relative 
instruction. If the condition is not true, the instruc
tion that follows the relative instruction is executed. 
The relative addressing mode instruction is one
byte long. The opcode is obtained in adding the 
three most significant bits that characterize the kind 
of the test, one bit that determines whether the 
branch is a forward (when itis 0) or backward (when 
it is 1) branch and the four less significant bits that 
give the span of the branch (Oh to Fh) that must be 
added or subtracted to the address of the relative 
instruction to obtain the address of the branch. 

Bit Direct. In the bit direct addressing mode, the 
bit to be set or cleared is part of the opcode, and 
the byte following the o,pcode points to the address 
of the byte in which the specified bit must be set or 
cleared. Thus, any bit in the 256 locations of Data 
space memory can be set or cleared. 

Bit Test & Branch. The bit test and branch ad
dressing mode is a combination of direct address
ing and relative addressing. The bit test and branch 
instruction is three-byte long. The bit identification 
and the tested condition are included in the opcode 
byte. The address of the byte to be tested follows 
immediately the opcode in the Program space. The 
third byte is the jump displacement, which is in the 
range of -126 to +129. This displacement can be 
determined using a label, which is converted by the 
assembler. 

Indirect. In the indirect addressing mode, the byte 
processed by the register-indirect instruction is at 
the address pointed by the content of one of the 
indirect registers, X or Y (80h,81h). The indirect 
register is selected by the bit 4 of the opcode. A 
register indirect instruction is one byte long. 

Inherent. In the inherent addressing mode, all the 
information necessary to execute the instruction is 
contained in the opcode. These instructions are 
one byte long. 
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SOFTWARE DESCRIPTION (Continued) 

Instruction Set 

The ST62xx core has a set of 40 basic instruc
tions. When these instructions are combined with 
nine addressing modes, 244 usable opcodes can 
be obtained. They can be divided into six different 
types:load/store, arithmetic/logic, conditional 
branch, control instructions, jump/call, bit manipu
lation. The following paragraphs describe the dif
ferent types. 

All the instructions within a given type are pre
sented in individual tables. 

Table 16. Load & Store Instructions 

Instruction Addressing Mode 

LDA,X Short Direct 
LDA, Y Short Direct 
LDA, V Short Direct 
LDA,W Short Direct 
LDX,A Short Direct 
LDY,A Short Direct 
LDV,A Short Direct 
LDW,A Short Direct 
LD A, rr Direct 
LD rr, A Direct 
LDA,{X) Indirect 
LDA,{Y) Indirect 
LD{X),A Indirect 
LD{Y),A Indirect 

LDIA,#N Immediate 
LDI rr, #N Immediate 

Notes: 
X,Y.Indirect Register Pointers, V & W Short Direct Registers 
# . Immediate data (stored in ROM memory) 
rr. Data space register 
1!.. Affected 

Not Affected 

Load & Store. These instructions use one,two or 
three bytes in relation with the addressing mode. 
One operand is the Accumulator for LOAD and the 
other operand is obtained from data memory using 
one of the addressing modes. 

For Load Immediate one operand can be any of the 
256 data space bytes while the other is always 
immediate data. 

Bytes Cycles 
Flags 

z c 
1 4 ll * 

1 4 ll * 

1 4 ll * 

1 4 ll * 

1 4 ll * 

1 4 ll * 

1 4 ll * 

1 4 ll * 

2 4 ll * 

2 4 ll * 

1 4 ll * 

1 4 ll * 

1 4 ll * 

1 4 ll * 

2 4 ll * 

3 4 * * 

_52_18_6 _________________________ ~~~~~~~~:~~©~ 
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SOFTWARE DESCRIPTION (Continued) 

Arithmetic and Logic. These instructions are 
used to perform the arithmetic calculations and 
logic operations. In AND, ADD, CP, SUB instruc
tions one operand is always the accumulator while 
the other can be either a data space memory 

Table 17. Arithmetic & Logic Instructions 

ST62608/658 

content or an immediate value in relation with the 
addressing mode. In CLR, DEC, INC instructions 
the operand can be any of the 256 data space 
addresses. In COM, RLC, SLA the operand is 
always the accumulator. 

Instruction Addressing Mode Bytes Cycles 
Flags 

z c 
ADDA,(X) Indirect 
ADDA,(Y) Indirect 
ADDA, rr Direct 
ADDIA,#N Immediate 
ANDA,(X) Indirect 
ANDA,(Y) Indirect 
ANDA, rr Direct 
ANDIA,#N Immediate 
CLRA Short Direct 
CLRr Direct 
COMA Inherent 
CPA,(X) Indirect 
CPA,(Y) Indirect 

CPA,rr Direct 
CPIA,#N Immediate 
DECX Short Direct 
DECY Short Direct 
DECV Short Direct 
DECW Short Direct 
DECA Direct 
DEC rr Direct 
DEC(X) Indirect 
DEC (V) Indirect 
INC X Short Direct 

INCY Short Direct 
INCV Short Direct 
INCW Short Direct 

INCA Direct 
INC rr Direct 

INC(X) Indirect 
INC(Y) Indirect 
RLCA Inherent 
SLAA Inherent 
SUBA, (X) Indirect 
SUBA, (V) Indirect 
SUBA, rr Direct 
SUBIA,#N Immediate 

Notes: 
X,Y.Indirect Register Pointers, V & W Short Direcl Registers 
#. Immediate data (stored in ROM memory) 
rr. Data space register 

1 4 ll ll 
1 4 ll ll 
2 4 ll ll 

2 4 ll ll 
1 4 ll . 
1 4 ll . 
2 4 ll . 
2 4 ll . 
2 4 ll ll 
3 4 . . 
1 4 ll ll 

1 4 ll ll 
1 4 ll ll 

2 4 ll ll 
2 4 ll ll 
1 4 ll . 
1 4 ll . 
1 4 ll . 
1 4 ll . 
2 4 ll . 
2 ' 4 ll . 
1 4 ll . 
1 4 ll . 
1 4 ll . 
1 4 ll . 
1 4 ll . 
1 4 ll . 
2 4 ll . 
2 4 ll . 
1 4 ll . 
1 4 ll . 
1 4 ll ll 

2 4 ll ll 

1 4 ll ll 

1 4 ll ll 

2 4 ll ll 

2 4 ll ll 

A. Affected 
• . Not Affected 
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SOFTWARE DESCRIPTION (Continued) 

Conditional Branch. The branch instructions 
achieve a branch in the program when the selected 
condition is met. 

Bit Manipulation Instructions. These instruc
tions can handle any bit in data space memory. One 
group either sets or clears. The other group (see 
Conditional Branch) performs the bit test branch 
operations. 

Table 18. Conditional Branch Instructions 

Instruction Branch If 

JRCe c = 1 
JRNCe C=O 
JRZe Z= 1 
JRNZe Z=O 

JRR b, rr, ee Bit=O 
JRS b, rr, ee Bit= 1 

Notes: 
b. 3·bh address 
e. 5 bit signed displacement in the range -15to + 16 
ee. 8 bit signed displacement in the range -126to + 129 

Table 19. Bit Manipulation Instructions 

Instruction Addressing Mode 

SETb,rr Bit Direct 

RES b,rr Bit Direct 

Notes: 
b. 3-bh address; 
rr. Data space register; 

Table 20. Control Instructions 

Instruction Addressing Mode 

NOP Inherent 
RET Inherent 
RETI Inherent 
STOP (1) Inherent 
WAIT Inherent 

Notes: 

Bytes 

1 

1 
1 
1 

3 
3 

Bytes 

2 

2 

Bytes 

1 
1 
1 
1 
1 

Control Instructions. The control instructions 
control .the MCU operations during program execu
tion. 

Jump and Call. These two instructions are used to 
perform long (12~bit) jumps or subroutines call 
inside the whole program space. 

Cycles 
Flags 

z c 
2 . . 
2 . . 
2 . . 
2 . . 
5 . A 

5 . A 

rr. Data space register 
a. Affected 

Not Affected 

Cycles 
Flags 

z c 
4 . . 
4 . . 

Not Affected 

Cycles 
Flags 

z c 
2 . . 
2 . . 
2 A A 
2 . . 
2 . . 

1. This instruction is deactivated and a WAIT is automatically executed instead of a STOP ff the watchdog function is selected. 
a. Affected ' 
• • Not Affected 

Table 21. Jump & Call Instructions 

Instruction 

CALL abc 
JP abc 

Notes: 
abc.12-bh address; 
• . Not Affected 

Addressing Mode 

Extended 
Extended 

Bytes 

2 
2 

Cycles 
Flags 

z I c 
4 . 

I 
. 

4 . . 
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SOFTWARE DESCRIPTION (Continued) 

Opcode Map Summary. The following table contains an opcode map for the instructions used by ST6 

I~ 17. 0 1 2 3 4 5 6 7 8 9 'A B c D E F 
0000 0001 0010 0011 0100 0101 0110 0111 1000 1001 1010 1011 1100 1101 1110 1111 

I I 
2JRNZ 4CALL 2JRNC 5 JRR 2 JRZ 2 JRC 4 LD 2JRNZ 4 JP 2JRNC 4 RES 2 JRZ 4 LDI 2 JRC 4 LD 

0 e abc e bO,rr,ee e # e a,(x) e abc e bO,rr e rr,nn e a,(y) 0 
0000 0000 

1 per2 ext 1 per3 bt 1 per 1 pre 1 ind 1 per2 ext 1 per2 bd 1 per3 imm 1 per 1 ind 
2JRNZ 4 CALL 2JRNC 5 JRS 2 JRZ 4 INC 2 JRC 4 LDI 2JRNZ 4 JP 2JRNC 4 SET 2 JRZ 4 DEC 2 JRC 4 LD 

1 e abc e bO,rr,ee e X e a,nn e abc e bO,rr e X e a,rr ·1 
0001 0001 

1 per2 ext 1 per3 bt 1 per 1 sd 1 pre 2 lmm 1 per2 ext 1 per2 bd 1 per 1 sd1 per2 dir 
2JRNZ 4CALL 2JRNC 5 JRR 2 JRZ 2 JRC 4 CP 2JRNZ 4 JP 2JRNC 4 RES 2 JRZ 4 COM 2 JRC 4 CP 

2 e abc e b4,rr,ee e # e a,(x) e abc e b4,rr e a e a,(y) 2 
0010 0010 

1 per2 ext 1 per3 bt 1 per 1 pre 1 ind 1 per 2 ext 1 per 2 bd 1 per 1 inh 1 per 1 ind 
2JRNZ 4CALL 2JRNC 5 JRS 2 JRZ 4 LD 2 JRC 4 CPI 2JRNZ 4 JP 2JRNC 4 SET 2 JRZ 4 LD2 JRC 4 CP 

3 e abc e b4,rr,ee e a,x e a,nn e abc e b4,rr e x,a e a,rr 3 
0011 

1 per 2 ext 1 per 3 bt 1 per 1 sd1 pre 2 imm 1 per2 ext 1 per2 bd. 1 per 1 sd1 per 2 dir 
0011 

2JRNZ 4 CALL 2JRNC 5 JRR 2 JRZ 2 JRC 4 ADD 2JRNZ 4 JP 2JRNC 4 RES 2 JRZ 2 RETI 2 JRC 4 ADD 
4 e abc e b2,rr,ee e # e a,(x) e abc e b2,rr e e a,(y) 4 

0100 0100 
1 per 2 ext 1 per3 bt 1 per 1 pre 1 ind 1 per2 ext 1 per2 bd 1 per 1 lnh 1 per 1 lnd 
2JRNZ 4CALL 2JRNC 5 JRS 2 JRZ 4 INC 2 JRC 4 ADDI 2JRNZ 4 JP 2JRNC 4 SET 2 JRZ 4 DEC 2 JRC 4 ADD 

5 e abc e b2,rr,ee e y e a,nn e abc e b2,rr e y e a,rr 5 
0101 

1 per 2 ext 1 per 3 bt 1 per 1 sd1 pre 2 imm 1 per2 ext 1 per2 bd 1 per 1 sd1 per2 dir 
0101 

2JRNZ 4CALL 2JRNC 5 JRR 2 JRZ 2 JRC 4 INC 2JRNZ 4 JP 2JRNC 4 RES 2 JRZ 2STOP 2 JRC 4 INC 
6 e abc e b6,rr,ee e # e (x) e abc e b6,rr e e (y) 6 

0110 0110 
1 per2 ext 1 per3 bt 1 per 1 pre 1 lnd 1 per2 ext 1 per2 b.d 1 per 1 inh 1 per 1 lnd 
2JRNZ 4CALL 2JRNC 5 JRS 2 JRZ 4 LD2 JRC 2JRNZ 4 JP 2JRNC 4 SET 2 JRZ 4 LD 2 JRC 4 INC 

7 e abc e b6,rr,ee e a,y e # e abc e b6,rr e y,a e rr 7 
0111 0111 

1 per2 ext 1 per3 bt 1 per 1 sd1 pre 1 per2 ext 1 per2 bd 1 per 1 sd1 per 2 dir 
2JRNZ 4CALL 2JRNC 5 JRR 2 JRZ 2 JRC 4 LD 2JRNZ 4 JP 2JRNC 4 RES 2 JRZ 2 JRC 4 LD 

8 e abc e b1.rr,ee e # e (x),a e abc e b1,rr e # e (y),a 8 
1000 1000 

1 per2 ext 1 per3 bt 1 per 1 pre 1 lnd 1 per2 ext 1 per2 bd 1 per 1 per 1 ind 
2JRNZ 4CALL 2JRNC 5 JRS 2 JRZ 4 INC 2 JRC 2JRNZ 4 JP 2JRNC 4 SET 2 JRZ 4 DEC 2 JRC 4 LD 

9 e abc e b1,rr,ee e v e # e abc e b1,rr e v e rr,a 9 
1001 1001 

1 per 2 ext 1 per 3 bt 1 per 1 sd1 pre 1 per 2 ext 1 per 2 bd 1 per 1 sd 1 per2 dir 
2JRNZ 4CALL 2JRNC 5 JRR 2 JRZ 2 JRC 4 AND 2JRNZ 4 JP 2JRNC 4 RES 2 JRZ 4 RLC 2 JRC 4 AND 

A e abc e bS,rr,ee e # e a.(x) e abc e b5,rr e a e a,(y) A 
1010 1010 

1 per 2 ext 1 per 3 bt 1 per 1 pre 1 lnd 1 per 2 ext 1 per 2 bd 1 per 1 inh 1 per 1 lnd 
2JRNZ 4 CALL 2JRNC 5 JRS 2 JRZ 4 LD2 JRC 4 ANDI 2JRNZ 4 JP 2JRNC 4 SET 2 JRZ 4 LD2 JRC 4 AND 

B e abc e b5,rr,ee e a,v e a,nn e abc e b5,rr e v,a e a,rr B 
1011 1011 

1 per 2 ext 1 pcr3 bt 1 pcr1 sd 1 pre 2 imm 1 pcr2 ext 1 per 2 b.d 1 per 1 sd 1 per 2 dir 
2JRNZ 4CALL 2JRNC 5 JRR 2 JRZ 2 JRC 4 SUB 2JRNZ 4 JP 2JRNC 4 RES 2 JRZ 2 RET 2 JRC 4 SUB 

c e abc e b3,rr,ee e # e a,(x) e abc e b3,rr e e a,(y) c 
1100 1100 

1 per2 ext 1 per3 bt 1 per 1 pre 1 ind 1 per2 ext 1 per2 bd 1 per 1 inh 1 per 1 ind 
2JRNZ 4CALL 2JRNC 5 JRS 2 JRZ 4 INC 2 JRC 4 SUB! 2JRNZ 4 JP 2JRNC 4 SET 2 JRZ 4 DEC 2 JRC 4 SUB 

D e abc e b3,rr,ee e w e a,nn e abc e b3,rr e w e a,rr D 
1101 

1 per 2 ext 1 per 3 bt 1 per 1 sd1 pre 2 lmm 1 per 2 ext 1 per 2 bd 1 per 1 sd1 per2 dir 
1101 

2JRNZ 4CALL 2JRNC 5 JRR 2 JRZ 2 JRC 4 DEC 2JRNZ 4 JP 2JRNC 4 RES 2 JRZ 2 WAIT 2 JRC 4 DEC 
E e abc e b7,rr,ee e # e (x) e abc e b7,rr e e (y) E 

1110 1110 
1 per2 ext 1 per3 bt 1 per 1 pre 1 ind 1 per2 ext 1 per2 bd 1 per 1 lnh 1 per 1 ind 
2JRNZ 4CALL 2JRNC 5 JRS 2 JRZ 4 LD2 JRC 2JRNZ 4 JP 2JRNC 4 SET 2 JRZ 4 LD2 JRC 4 DEC 

F e abc e b7,rr,ee e a,w e # e abc e b7,rr e w,a e rr F 
1111 1111 

1 per 2 ext 1 per 3 bt 1 per 1 sd1 pre 1 per 2 ext 1 per 2 b.d 1 per 1 sd1 per2 dir 

Abbreviations for Addressing Modes: Legend: 
dir Direct # Indicates Illegal Instructions Mnemonic 
sd Short Direct e 5 Bit Displacement 
imm Immediate b 3 B~Address 
inh Inherent rr 1 byte dataspace address 
ext Extended nn 1 byte immediate data 
b.d Bit Direct abc 12 bit address 
bt Bit Test ee 8 bit Displacement 
per Program Counter Relative 
ind Indirect 
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ST62608/65B 

ELECTRICAL CHARACTERISTICS 

Absolute Maximum Ratings 

This product contains devices to protect the inputs 
against damage due to high static voltages, how
ever it is advised to take normal precaution to avoid 
application of any voltage higher than maximum 
rated voltages. 

Power Considerations. The average chip-junc
tion temperature, Tj, in Celsius can be obtained 
from: 

Ti.= T A + PO x RthJA 

Where: TA = AmbientTemperature. 

For proper operation it is recommended that V1 and 
Vo must be higher than Vss and smaller Voo. 
Reliability is enhanced if unused inputs are con
nected to an appropriated logic voltage level (Voo 
orVss). 

Symbol Parameter 

Voo Supply Voltage 

v, Input Voltage 

Vo Output Voltage 

lo Current Drain per Pin Excluding Voo, Vss 

hNJ+ Pin Injection current (positive), All 1/0, Voo = 4.5V 

hNJo Pin Injection current (negative), Alll/0, VDD = 4.5V 

IVoo Total Current into Voo (source) 

IVss Total Current out of Vss (sink) 

Tj Junction Temperature 

TsTG Storage Temperature 

Notes: 

RthJA = Package thermal resistance 
uunction-to ambient). 

PD= 

Pint= 

Pport = 

Pint + Pport. 

loo x Voo (chip internal power). 

Port power dissipation 
(determinated by the user). 

Value Unit 

-0.3 to 7.0 v 
Vss- 0.3to Voo.+ 0.311) v 
Vss- 0.3to Voo + 0.3t1l v 

10 rnA 

+5 rnA 

-5 rnA 

50 rnA 

5ol2l rnA 

150 oc 
-60 to 150 oc 

0 Stresses above those listed as "absolute maximum ratings" may cause permanent damage to the device 0 This is a stress rating only 
and functional operation of the device at these conditions is not implied. Exposure to maximum rating conditions for extended periods 
may affect device reliability. 
0 (1) Within these limits, clamping diodes are guaranteed to be not conductive. Voltages outside these limits are authorised as long as 
injection current is kept within the specffication. · 
0 (2) The total current through ports A and 8 combined may not exceed 50 rnA. The total current through port C may not exceed 50 rnA. 
If \he application is designee wtth care and observing the l1mtts stated above, total current may reach 100 rnA. 

THERMAL CHARACTERISTIC 

Symbol Parameter Test Conditions 
Value 

Unit 
Min. Typ. Max. 

PDIP28 55 

RthJA Thermal Resistance PDIP20 60 OC/W 

PS028 75 

PS020 80 

:_:_56:.:..:/8:..::_6 __________ lifi_ SGS·THOMSON 
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5162608/658 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Test Conditions 
Value 

Unit 
Min. Typ. Max. 

TA Operating Temperature 
6 Suffix Version -40 85 oc 1 Suffix Version 0 70 

fosc=4MHz 3.0 6.0 v 
Voo Operating Supply Voltage 

f;NT=4MHz 

fosc=8MHz 4.5 6.0 v f;NT= 8MHz 

liNT Internal Frequency 13> 
Voo=3V 0 4.0 MHz 
Voo=4.5V 0 8.0 MHz 

Pin Injection Current (positive) 
IINJ+ Digital Input 11> Voo = 4.5 to 5.5V +5 rnA 

Analog lnpulsl2l 

Pin Injection Current (negative) 
hNJ· Digital Input 11> Voo = 4.5 to 5.5V -5 mA 

Analog Inputs 

Notes: 
1. A current of± 5mA can be forced on each pin ofthe diQital section wtthout affecting the functional behaviour of the device. For a positive 

current injected into one pin, a part of this current (- 1 0%) can be expected to flow from the neighbouring pins. 
2. If a total current of+ 1 rnA is flowing into the single analog channel or ff the total current flowing into all the analog inputs is of 1 rnA, all the 

resulting conversions are shifted bY + 1 LSB. If a total posttive current is flowing into the single analog channel or if the total current 
flowing 1nto all the analog inputs is of 5mA, all the resutting conversions are sliifted by +2 LSB. 

3. An internal frequency above 1 MHz is recommended for reliable AID results. 

Maximum Operating FREQUENCY (Fmax) Versus SUPPLY VOLTAGE (V00) 

Maximum FREQUENCY ( MHz ) 

8-

7-

6-

/: 
/ 

5-

4- / 
3-

2-

1~----~~----~----_J------~----~------~----~ 

2.5 3 3.5 4 4.5 5 

SUPPLY VOLTAGE ( Vaa) 

The shaded area is outside the ST62608/658 operating range, device functionality is not guaranteed. 
The striped area is guaranteed only with the LOW VOLTAGE option. 

5.5 6 

VR001807 

--------------------------- ~~~~;~~::~ ________________________ 5_7_m_6 
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ST6260B/65B 

RC Oscillator. fosc Frequency versus RNET (Typical Values) 

F MHz 

10 K 

~ 

1 

0.1 
10 

~~ 

/ 

"+ 

.* 

T = 25• C 

.r--.. 
~~ 1::--.. 

''I' 

-~ ~ 

¥ 
~ 

·~ .. -~ 
~--~ 

100 1000 

* 3 Volts + 4 Volts +.5 Volts ....... 6 Volts 

~ 
10000 

R = Kohms 

The shaded area is outside ST62xxB operating range, device functionality is not guaranteed 

RC Oscillator. fosc Frequency versus RNET (Typical Values) 

F MHz 

10 

1 

0.1 
10 

~ 

..... ~ 

V00 = 5 Volts 

' 
~ 

100 1000 

... 25· c ... 85· c 

VR01935 

.. ~ .. ~ 
10000 

R = Kohms 

The shaded area is outside ST62xxB operating range, device functionality is not guaranteed 
VR01935A 

_se_m_s _________________________ ~~~~;~g~:~~~ ----------------------------
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ST62608/658 

DC ELECTRICAL CHARACTERISTICS 

(TA = -40 to +85°C unless otherwise specified) 

Value 
Symbol Parameter Test Conditions Unit 

Min. Typ. Max. 

VJL 
Input Low Level 
Voltage Voo x 0.3 v 
All inputs 

VJH 
Input High Level 
Voltage Voo x 0.7 v 
All inputs 

VHys 
Hysteresis Voltage !4> Voo=5V 0.2 v All Inputs Voo=3V 0.2 

Low Level Output Voo=4.5V loL= +1.6mA 0.4 
VoL Voltage Voo=4.5V loL = +5.0mA 1.3 v 

PortA,C Voo=3.0V loL= +0.7mA 0.4 

VoL 
Low Level Output Voo=4.5V loL = + 1.6mA 0.4 
Voltage Voo=4.5V loL=+20.0mA 1.3 v 
PortS Voo=3.0V loL= +0.7mA 0.4 

VoH 
High Level Output Voo=4.5V loL= -1.6mA 4.1 
Voltage Voo=4.5V loL = -5.0mA 3.5 v 
PortA, 8, C Voo=3.0V loL= -0.7mA 2.6 

Input Pull-up Current 
lpu Input Mode with Pull-up VJN = Vss, Voo=2.5-6V 100 JlA 

Port A, 8, C, NMI 

IJL Input Leakage VJN =Vss 1.0 JlA IJH Current(1) VJN=Voo 

Supply Current in VRESEr=Vss· 3.5 rnA RESET Mode fosc=BMHz 

Supply Current in Voo=5.0V fJNT=BMHz 6.6 rnA RUN Mode!2l Voo=3.0V fJm=4MHz TBD 

lao Supply Current in Voo=5.0V fJm=BMHz 1.50 rnA WAIT Mode (a) Voo=3.0V fJm=4MHz TBD 

Standard STOP Mode ILDAo=OmA 10 JlA Consumption Option!3l Voo=6.0V; 70°C 

Low STOP Mode ILoAo=OmA 2 JlA Consumption Option!3l Voo=3.0V; 70°C 

Notes: 
1. Only when pull-ups are not inserted 
2. All peripherals running 
3. EEPROM and ND Converter in Stand·by 
4. Hysteresis voltage between switching levels 

59/86 

161 



ST62608/658 

AC ELECTRICAL CHARACTERISTICS 
ITA - -40 to +85°C unless otherwise soecified 

Symbol Parameter Test Conditions 
Value 

Unit 
Min. Typ. Max. 

fosc Oscillator Frequency Voo=3.0V 4 MHz 
Voo=4.5V 8 

tsu 
Oscillator Start-up lime Ceramic Resonator 

5 100 at Power On (2) Cu = CL2 = 22pF 

BMHz Ceramic Resonator 0.2 100 
Oscillator STOP mode CL 1 =CL2=22pF ms 

!sus Recovery lime <21 SMHzQuartz 
CL 1 =CL2=22pF 

10 100 

tREC Supply Recovery lime (t) 100 

Minimum Pulse Width (Voo = 5V) 
TWA RESET pin 100 ns 

NMipin 100 

TA=25'C 5 10 
TwEE EEPROM Write lime TA=85'C 10 20 ms 

TA=125'C 20 30 

Endurance EEPROM WRITE/ERASE Cycle OA loT Acceptance 
300,000 cycles 

Retention EEPROM Data Retention TA=25'C 10 years 

CIN Input Capacitance All Inputs Pins 10 pF 

GoUT Output Capacitance All Outputs Pins 10 pF 

Note: 
1. Period for which Voo has to be connected at OV to allow internal Reset function at next power-up. 
2. See Figure 59. This value is highly dependent on the Ceramic Resonator or Quartz Crystal used in the appncation. 

Figure 59. Power On Reset 

Voo 

v00 1-2V 
Typical 

ov ~~----------------------------------------------------~ 

INTERNAL 
RESET 

lsu ;: I 

I 
1~ __ 2_04_B_cy-=--cl_es_o_r_3_27_2_B_cy_,_c_le_s __ ---l 
I 

_so_m_s ________________________ ~~~~~~::~ 
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ELECTRICAL CHARACTERISTICS (Continued) 

CURRENT CONSUMPTION 

IDD Current Versus Supply Voltage 
Typical Values (TA: +85°C) 

RUN MODE WAIT MODE 
IDD(mA) IDD(mA) 

4 

0 

' I 
I 
I 
I 
I 

: .......... ; 
I J'" I 

I :.,.. .. ...-·"": : 

J.. .............. i : ! 
I I 1.,_ ........ , I I 
I 1,... ........ "'"; I I 

~,.---~ I ! i 

3 3.5 4 4.5 5 5.5 
VDD(v) 

Note (1) : Us1ng the network described in the Application Note AN673 

IDD(~A) 

~ 
4 

2 

I~ v 

IDD Current Versus Supply Voltage 
Typical Values(TA: +85°C) 

STOP MODE 

I 1/ 
1/ v 

/T 
I 

I I 
3.5 4 4.5 5.5 

VDD(v) 

ST62608/658 

VA01993A 

VR01993B 

----------------------------~~~~~~~~:~n _________________________ 6_1_,8_6 
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ST6260B/65B 

1/0 PORT CHARACTERISTICS 
(TA = -40 to +85°C unless otherwise specified) 

Symbol Parameter Test Conditions 
Value 

Unit 
Min. Typ. Max. 

VJL Input Low Level Voltage IIOPins 0.3xVoo v 
VJH Input High Level Voltage 1/0 Pins 0.7x Voo v 

Voo=5.0V 
loL=.10(.lA, AIIIIO Pins 0.1 

VoL Low Level Output Voltage loL= 5mA, Standard 110 0.8 v loL= 10mA, Port 8 0.8 
loL= 20mA, Port B 1.3 

loH= - 1 OJ.lA Voo-0.1 
VoH High Level Output Voltage loH=- 5mA, Voo= 5.0V 3.5 v 

loH= -1.5mA, Voo= 3.0V 2.0 

IJL Input Leakage Current Vin= Voo orVss 
Voo=3.0V 0.1 1.0 J.lA IJH 110 Pins (pull-up resistor off) Voo=5.5V 0.1 1.0 

Rpu Pull-up Resistor Vin= OV; A IIIlO Pins 50 100 200 KO 

SPI CHARACTERISTICS 
(TA = -40 to +850C unless otherwise specified) 

Symbol Parameter Test Conditions 
Value 

Unit 
Min. Typ. Max. 

fcL Clock Frequency at SCK 500 kHz .. 

lsv Data Set up time on Sin TBD 

tH Data hold time on Sin TBD 

Irs 
Delay Transmission started on 8MHz 0 Note 1 J.lS Sin 

.. 
Note 1. M1mmum trme 011s 

Maximum time 1 instruction cycle 

_621_a_s ___________ liii. ~~~m~~~ll 
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TIMER1 CHARACTERISTICS 
(TA = -40 to +85°C unless otherwise specified) 

Symbol Parameter Test Conditions 

IRES Resolution 

fiN Input Frequency on TIM1 Pin(1) 

Pulse Width at TIM1 Pin(1) 
Voo=3.0V 

tw Voo=4.5V 
Voo=5.5V 

Note: 
1 .'Not available for ST62608 

AR TIMER CHARACTERISTICS 
(TA = -40 to +85°C unless otherwise specified) 

Symbol Parameter Test Conditions 

IRES Resolution 

Input Frequency on 
STOP Mode 

lARin ARTIMin pin RUN and WAIT Modes 

Pulse Width at Voo=3.0V 
tw ARTIMin Pin Voo=4.5V 

Voo=5.5V 

r== SliS·ntOMSON --------------- ~"'f/. ili~©"©~L~©lf!il@ll'l~©l\1 

ST6260B/65B 

Value 
Unit 

Min. Typ. Max. 

12 
liNT 

s 

liNT 
MHz 

4 

1 flS 
125 ns 
125 ns 

Value 
Unit 

Min. Typ. Max. 

1 
liNT 

s 

2 MHz 
liNT 

4 MHZ 

125 ns 
125 ns 
125 ns 

63/86 
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ST6260B/65B 

AID CONVERTER CHARACTERISTICS 
(TA= -40 to +85°C unless otherwise specified) 

Symbol Parameter Test Conditions 

Res Resolution 

ATOT Total Accuracy 11 > 12> lose > 1.2MHz 
lose> 32kHz 

tc Conversion Time fosc=8MHz 

VAN Conversion Range 

ZIR Zero Input Reading Conversion result 
when V1N = Vss 

FSR Full Scale Reading Conversion result 
when V1N = Voo 

AD1 
Analog Input Current During 

Voo=4.5V Conversion 

AC1N(J) Analog Input Capacitance 

Analog Channel 
ASI Analog Source Impedance switched just before 

conversion start 14> 

Notes: 

Min. 

Vss 

00 

1. Noise at Voo, Vss<10mV 
2. With oscillator frequencies less than 1 MHz, the AID Converter accuracy is decreased. 

Value 

Typ. Max. 

8 

±2 
±4 

70 

Voo 

FF 

1.0 

2 5 

30 

3. Excluding Pad Capacitance. 
4. ASI can ce increased as long as the load of the ND Converter input capacitor is ensured before conversion start. 

_64_,_86 _____________ lifi. ~~~;mg.r::~~~ 
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READ PROTECTION FUSE 

If the ROM READOUT PROTECTION option is 
selected as enabled, the following waveform must 
be applied at the Vpp pin for the fuse to be blown: 

Vpp 

15 
14Vtyp 

10 

5 

100mA 
max 

0.5s min 

I 

: 100,us max 
~ 
I I 

--i---+-------------, 
I 
I 
I 
I 
I 
I 
I 

ST62608/658 

The following circuit can be used for this purpose: 

Figure 60. Example of READOUT 
PROTECTION Fuse programming circuit 

T 
VR02003 

Note: ZPD15 is used for overvottage protection 

r== SliS·THOMSON -------------------- A."'f/. ~n©liil©rn~rn~liil©llm©i!l 
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ST62608/658 

ORDERING INFORMATION 

The following chapter deals with the procedure for 
transfer customer codes to SGS-THOMSON. 

Communication of the customer code. Cus
tomer code is made up of the ROM contents and 
the list of the selected mask options. The ROM 
contents are to be sent on one diskette with the 
hexadecimal file generated by the development 
tool. All unused bytes must be set to FFh. 

The selected mask options are communicated to 
SGS-THOMSON using the correctly filled OPTION 
LIST appended. 

Listing Generation & Verification. When SGS
THOMSON receives the diskette, a computer list
ing is generated from it. This listing refers exactly 
to the mask that will be used to produce the micro
controller. Then the listing is returned to the cus
tomer that must thoroughly check, complete, sign 
and return it to SGS-THOMSON. The signed listing 
constitutes a part of the contractual agreement for 
the creation of the customer mask. · 

SGS-THOMSON sales organization will provide 
detailed information on contractual points. 

ORDERING INFORMATION TABLE 

Sales Type ROMxB 

ST6260BB 1 /XXX 4K Bytes ST6260BB6/XXX 

ST6260BM 1 /XXX 4K Bytes 
ST6260BM6/XXX 

ST6265BB1/XXX 4K Bytes ST6265886/XXX 

ST6265BM1/XXX 4K Bytes ST6265BM6/XXX 

Table 22. ROM Memory Map 

Device Address Description 

0000h·007Fh Reserved <1 1 
0080h·OF9Fh User ROM 
OFAOh·OFEFh Reserved <11 
OFFOh-OFF7h Interrupt Vectors 
OFFBh-OFFBh Reserved <1 l 
OFFCh-OFFDh NMI Interrupt Vector 
OFFEh-OFFFh Reset Vector 

Notes: 
1. Reserved Areas should be filled with FFh 

1/0 Temperature Range Package 

13 0 to +70°C PDIP20 13 -40 to +850C 

13 o to +70°C PS020 13 -40 to +850C 

21 0 to +70°C PDIP28 21 -40 to +850C 

21 0 to +70°C PS02B 21 -40 to +850C 

Note: /XXX IS a 2-3 alphanumenc character code added to the genenc sales type on rece1pt of a ROM code and valid options. 

_66_,_86 _____________ liii. ~~~;m~r::~~l: 
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ST6260B/65B 

ST6260B, ST6265B MICROCONTROLLER OPTION LIST 
Customer 

Address 

Contact 

Phone No 

Reference 

SGS-THOMSON Microelectronics references 

Device: 
] ST6260B, [ ] ST6265B 

Package: 
] Dual in Line Plastic 

In this case, select conditioning 

Temperature Range: 

Special Marking: 

[ ] Standard (Stick) 

] No 

]Yes 

] Small Outline Plastic 

]Tape & Reel 

Authorized characters are letters, digits,'.','-', 'f and spaces only. 
Maximum character count DIP20- DIP28: 10 

S020 - S028: 8. 
Oscillator Source Selection : 

Power on Reset Delay: 

Watchdog Selection: 

External STOP Mode Control: 

ROM Readout Protection: 

] Crystal Quartz/Ceramic Resonnator 
] RC Network 

]32768 cycles.delay 
]2048 cycles delay 

] Software Activation (STOP mode available) 
] Hardware Activation (no STOP mode) 

] Enabled 
] Disabled 

] Disabled 

For Enabled option, contact your local SGS-THOMSON office. 

STOP Mode Consumption: 
[ ] Standard (1 OJ.LA max) 

For Low STOP Mode C~nsumption option contact your local SGS-THOMSON office. 

Supply Operating Range: [ ] Standard Range: 3.0V to 6.0V 

Notes 

Signature 

Date 

-------------------------- ~~~~~~::~ _______________________ 6_~ __ 86 
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ST6260B/658 

PACKAGE MECHANICAL DATA 

Figure 61. 20-Pin Dual in Line Plastic (B), 300-Mil Width 

~ 
Dim. mm inches 

Min Typ Max Min Typ Max 
I A 3.93 0.155 

K2T 
... 

-lAl t!r ~ y;' w~= A1 0.254 0.010 

A1 I L I 8 0.45 0.017 

B.!_ !!. ~ -~ 
81 1.39 1.65 0.055 0.065 

- c 0.25 0009 

~ _Ql D 25.4 1.000 - D 1- D1 1.34 0053 

E 8.5 0.334 

E1 7.1 0279 

88- K1 - - - - - -
K2 - - - - - -

L 3.30 0.129 

1 N/2 e1 2.54 0.10 

Number of Pins 
VROA1725 

N 20 

Figure 62. 28-Pin Dual in Line Plastic (B), 600-Mil Width 

§ 
Dim. mm Inches 

I 
Min Typ Max Min Typ Max 

K2T 
.. 

lAJ 
A 2.2 4.8 0086 0.189 

lfltf1!V1t1/lt1 A1 0.51 1.77 0.010 0.069 
A11 L I 8 0.38 0.58 0.015 0.023 

B.!_. -~ _e1 81 0.97 1.52 0.055 0.065 - c 02 0.3 0008 0.009 

- ~ D 
_Ql - D 35.06 36.22 1.400 1.425 

D1 - - - - - -

sa-
E 16.3 0.641 

E1 12.9 0.508 

K1 - - - - - -
K2 - - . - - - -
L 3.18 4.44 1.25 0.174 

e1 2.54 0.10 

1 N/2 VR001725 Number of Pins 

N I . 28 

68/86 r== SGS·THOMSON -------------- A'Y/. iJiJD!:ail©~~~i:'ilaii@lmD!:I\l --------------
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ST6260B/65B 

PACKAGES MECHANICAL DATA {Continued) 

Figure 63. 20-Lead Small Outline Plastic {M), 300-Mil Width 

Dim. mm Inches 

Min Typ Max Min Typ Max 
A 2.0S 2.5S 0.081 0.10 

A1 0.1 0.3 ODD4 .0118 

B 0.35 0.49 .0138 .0192 

c 023 0.32 .0091 .0125 

D 12.6 13.0 .4961 .5118 

01 - - - - - -
E 10.0 10.65 0.394 0.419 

E1 7.40 7.60 2914 2992 
E2 - - - - - -
L 0.40 127 0,016 0.050 

e 127 ODS 
tt - - - - - -

Number of Pins 
VR001726 N I 20 

Figure 64. 28-Lead Small Outline Plastic {M), 300-Mil Width 

Dim. mm Inches 
Min Typ Max Min Typ Max 

A 2.0S 2.5S 0.081 0.10 

A1 0.1 0.3 0.004 .0118 
B 0.35 0.49 .0138 .0192 

c 023 0.32 .0091 .0125 

D 17.7 18.1 .6969 .7125 

01 - - - - - -
E 10.0 10.65 0.394 0.419 

E1 7.40 7.60 2914 2992 
E2 - - - - - -
L 0.40 127 0.016 0.050 

e 127 ODS 

tt - - - - - -
Number of Pins 

VR001726 N 28 

69186 
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ST6260B/65B 

NOTES: 

~70~ffl~6 ______________________ ~~~~~~~:~~ -------------------------
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ST62E60B,T608 
ST62E65B,T658 

8-BIT OTP/EPROM HCMOS MCUs WITH 
AID CONVERTER, EEPROM & AUTORELOAD TIMER 

• 3.5 to 6.0V Supply Operating Range 
• 8 MHz Maximum Clock Frequency 
• -40 to +85°C Operating Temperature Range 
• Run, Wait & Stop Modes 

• 5 different interrupt vectors 

• Look-up table capability in ROM 
• User EPROM: 3884 bytes 

Data ROM: User selectable size 
(in program EPROM) 

Data RAM: 128 bytes 
EEPROM: 128 bytes 

• PDIP20, PS020 (ST62T608) packages 
• PDIP28, PS028 (ST62T65B) packages 

• FDIP20W (ST62E60B) packages 
• FDIP28W (ST62E65B) packages 

• 13/21 fully software programmable 1/0 as: 
- Input with pull-up resistor 
- Input without Pull-up resistor 
- Input with interrupt generation 
-Open-drain or push-pull outputs 
-Analog Inputs 

• 6/8 1/0 Jines can sink up to 20mA for direct LED 
or TRIAC driving 

• 8 bit counter with a 7-bit programmable prescaler 
(Timer1) · 

• 8 bit Autoreload timer with 7-bit programmable 
prescaler (AR Timer) 

• Digital Watchdog 

• 8 bit AID Converter with up to 7 (ST62E60B,T60B) 
and up to 13 (ST62E65B,T65B) analog inputs 

• 8 bit Synchronous Peripheral Interface (SPI) 
• On-chip clock oscillator driven by Quartz or Ce-

ramic or RC network 
• User configurable Power-on Reset 

• One external not maskable interrupt Jl 

• 9 powerful addressing modes 

July 1994 

PRELIMINARY DATA 

PDIP20 PDIP28 

PS020 PS028 

(Ordering Information at the end of the datasheet) 

EPROM PACKAGES 

FDIP20W FDIP28W 

The ST62E60B and ST62E65B are the EPROM ver
sions; ST62T608 and ST62T65B are the OTP ver
sions; both are fully compatible with ST6260B and 
ST6265B ROM resonator versions. 

71/86 
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ST62E60B,T608 • ST62E65B,T658 

Figure 1. ST62E608/T608 Pin Configuration 

PBO PC2 I Sin I Ain 

PB1 PC3 I Soul I Ain 

TEST<1> PC4 I SCK I Ain 

PB2 NMI 

PB3 RESET 
ARTIMin I PB6 OSCout 

ARTIMout I PB7. OSCin 

Ain I PAO PA3 I Ain 
Voo PA2/ Ain 
Vss PA1 I Ain 

VR001821 

Note 1. This pin is also the Vpp input for EPROM based devices 

Figure 3. ST62E60B,E65B Block Diagram 

TEST IV, 

NMI 

USER PROGRAM 
EPROM 

3884 Bytes 

PC 

V00 V55 OSCin OSCout RESET 

Figure 2. ST62E658/T658 Pin Configuration 

PBO [ 

PB1 [ 

TEST<1> E 

PB2 [ 

PB3 [ 

PB4 [ 

PBS [ 

ARTIMin I PB6 [ 
ARTIMout/ PB7 [ 

Ain/PAO [ 
Voo [ 

Vss [ 

Ain/PA1 [ 

Ain/PA2 [ 

1 U28 PCO/ Ain 

2 27 PC1'/ TIM1 I Ain 

3 26 PC2 I Sin I Ain 

4 2S PC3 I Soul I A in 

s 24 PC4 I SCK I Ain 

6 23 NMI 
--

7 22 RESET 

8 21 OSCout 

9 20 OSCin 

10 19 PA7 I Ain 

11 18 PA6/ Ain 

12 17 PAS/ Ain 

13 16 PA4/ Ain 

14 15 p PA3/ Ain 

VR001822 

PAO .. PA3 
PA4 .. PA7 I Ain ' 

PBO .. PB3 I 20mA SINK 
PB4 .. PB5 I 20mA SINK ' 
PBS I ARTIMin I 20ma SINK 
PB7 I ARTIMout I 20ma SINK 

PCO I Ain' 
PC1 I TIM1 I Ain ' 
PC2 I Sin I Ain 
PC3 I Soul I Aln 
PC4 I SCK i Ain 

Ain = Analog Input 

NOT AVAILABLE ON ST62E60Bff608 

VA081823 
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GENERAL DESCRIPTION 

The ST62E60B T60B,E65B,T65B microcontrollers 
are members ot'the 8-bit HCMOS ST62xx family, a 
series of devices oriented to low-medium complexity 
applications. 

They are the EPROM and OTP versions of the 
ST6260B and ST6265B devices. EPROM are 
suited for development. OTPs are suited for proto
typing, preseries, low to mid volume se!ies and in
ventory optimization for customer havmg several 
applications using the same MCU. All ST62xx 
members are based on a building block approach: 
a common core is surrounded by a combination of 
on-chip peripherals (macrocells). 

The macrocells ofthe ST62E60B, T60B, E65B and 
T65B are: the timer peripheral that includes an a
bit counter with a 7-bit software programmable 
prescaler (Tim_er1 ), the 8-bit Auto-relo~d Timer 
with 7 bit programmable prescaler (AR T1mer), the 
8-bit AID Converter with up to 7 (ST62E60B,T60B) 
and up to 13 (ST62E65B,T65B) anal~g inputs (/Y~ 
inputs are alternate functions of 1/0 pms), the Digi
tal Watchdog (DWD) and an 8-bit Seri~! synchro
nous Peripheral Interface (SPI). In add1t1on, these 
devices offer 128 bytes of EEPROM for non vola-
tile data storage. ·· 

The ST62E60B, T60B, E65B and T65B are up
ward compatible with the ST62E60, T60, E65, 
T65. They in addition feature RC network, user 
configurable Power-on Reset Delay and an Exter
nal STOP Mode Control option to enlarge the 
range of power consumption/safety trade-offs. 

ST62E60B ,T60B, E65B and T65B are well suited 
for automotive, appliance and industrial applica
tions. 

PIN DESCRIPTION 

Voo and Vss. Power is supplied to the MCU using 
these two pins. Voo is power and Vss is the ground 
connection. 

OSCin and OSCout. These pins are internally 
connected with the on-chip oscillator circuit. De
pending on the Option Byte, either a qua.rtz crystal, 
a ceramic resonator, an external clock s1gnal or an 
RC network can be connected in order to allow the 
correct operation of the MCU with various stabil
ity/cost trade-offs. The oscillator frequency is inter
nally divided by 1, 2 or 4 by a software controlled 
divider. The OSCin pin is the input pin, the OSCout 
pin is the output pin. 

RESET. The active low RESET pin is used to re
start the microcontroller to the beginning of its pro
gram. 

ST62E60B,T60B • ST62E65B,T658 

TESTNpp. The TEST must be held at Vss for nor
mal operation. If TEST pin is connected to a 
+ 12.5V level during the reset phase, the EPROM 
programming Mode is entered. 

NMI. The NMI pin provides the capability for asyn
chronous interrupt applying an external not mask
able interrupt to the MCU. The NMI is falling edge 
sensitive. It is provided with an on-chip pull-up re
sistor and Schmitt trigger characteristics. 

When the External STOP Mode Control option is 
enabled, the NMI pin in addition enables a control 
of the way the STOP instruction is processed. 

PC1rriM1/Ain. This pin can be used as a Port C 
1/0 bit, as Timer 1 1/0 pin or as analog input for the 
on-chip AID converter. This pin is available only on 
the ST62E65B and T65B (28 pin version). If pro
grammed to be the Timer 1 pin, in input mode it is 
connected to the prescaler and acts as external 
timer clock or as control gate for the internal timer 
clock. In the output mode the timer pin outputs the 
data bit when a time out occurs. 
To use this pin as Timer 1 output a dedicated bit in 
the TIMER 1 Status/Control Register must be set. 
To use this pin as input pin the 1/0 pin has to be 
programmed as input. The analog mode should be 
programmed to use the line as an analog input. 

PB6/ARTIMin, PB7/ART1Mout. These pins are 
either Port B 1/0 bits or the Input and Output pins of 
the Auto-reload Timer. To be used as timer input 
function PB6 has to be programmed as input with 
or without pull-up. A dedicated bit in the AR TIMER 
Mode Control Register sets PB7 as timer output 
function. 

PAO-PA7. These 8 lines are organized as one 1/0 
port (A). PA4-PA7 are not available on ST62E60B 
and T608 (20 pin version). Each line may be con
figured under software c?ntrol f'lS input with orw~th
out internal pull-up res1stor, mterrupt generatmg 
input with pull-up resistor, analog input, open-drain 
or push-pull output. 

PBO-PB3, PB4, PBS. These 6 lines ~re organized 
as one 1/0 port (B). PB4, PBS are available only on 
the ST62E65B and T65B (28 pin version). When 
the External STOP Mode Control is disabled, each 
line may be configured under software.cont~ol as 
input with or without internal pull-up re~1stor, Inter
rupt generating input with pull-up res1stor, open
drain or push-pull output. In output mode these 
lines can also sink 20mA for direct LED and TRIAC 
driving. When the External STOP Mode Control is 
enabled, PBO is forced as open drain output. The 
other lines are unchanged. 

~ SliS·IHDMSON ___________ 7_3_186 
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ST62E60B,T608- ST62E65B~T65B 

PCO-PC4. These 5 lines are organized as one 1/0 
port (C). PCO and PC1 are not available on 
ST62E608, T60B (20 pin version). Each line may 
be configured under software control as input with 
or without internal pull-up resistor, interrupt gener
ating input with pull-up resistor, analog input for the 
AID converter, open-drain or push-pull output. 
PC2-PC4 can also be used as respectively Data in, 
Data out and Clock 1/0 pins for the on-chip SPI to 
carry the synchronous serial I/O signals. 

THE READER IS ASKED TO REFER TO 
THE DATASHEET OF THE ST62608,658 
ROM DEVICE FOR FURTHER DETAILS. 

EPROM/OTP DESCRIPTION 
The ST62E60B/E65B are the EPROM versions of 
the ST62608/65B products. They are intended for 
use during the development of an application and 
for pre-production and small volume production. 
ST62T60B/T65B OTP have the same charac
teristics. They all include EPROM memory instead 
of the ROM memory of the corresponding 
ST62608/65B, and so the program can be easily 
modified by the user with the ST62E6x8 EPROM 
programming tools from SGS-THOMSON .. 

From a user point of view (with the following excep
tions) the ST62E60B/E65B and ST62T60B/T65B 
products have exactly the same software and 
hardware features as the ROM version. An addi
tional mode is used to configure the part for pro
gramming of the EPROM, this is set by a +12.5V 
voltage applied to the TESTNpp pin. The program
ming of the ST62E60B, T608, E658, T658 is de
scribed in the User Manual of the EPROM 
Programming Board. 

The supply operating range is 3.5V to 6.0Von the 
OTP and the EPROM parts. 
On the ROM version, the supply operating range is 
3.0V to 6.0V. 

Other than this exception, the OTP, EPROM and 
ROM parts are fully compatible. This datasheet 
thus provides only information specific to the 
EPROM based devices. 

Note also the Low STOP mode consumption of 
ROM devices can not be emulated on EPROM or 
OTPdevices 

ROM Option Emulation 

The ROM mask options that can be selected by the 
user in the ROM devices can be selected on the 
EPROM/OTP devices by an EPROM CODE byte 

'that can be programmed with the ST62E6xB 
EPROM programming tools available from SGS
THOMSON. This EPROM CODE byte is automat
ically read, and the selected options enabled, 
when the chip reset is activated. 

The Option byte is written during programming 
either by using the PC menu (PC driven Mode) or 
automatically (stand-alone mode). 

EPROM Programming Mode 

An additional mode is used to configure the part for 
programming of the EPROM, this is set by a 12.5V 
voltage applied to the TESTNPP pin. The program
ming of the ST62E60B/E65B and ST62T60B/T658 is 
described in the User Manual ofthe EPROM Program
ming board. 

EPROM ERASING 
The EPROM of the windowed package of the 
ST62E608/E658 may be erased by exposure to 
Ultra Violet light. 

The erasure characteristic of the ST62E60B/E65B 
is such that erasure begins when the memory is 
exposed to light wit~ a wave lengths shorter than 
approximately 4000A. It should be noted that sun
lights and some types of fluorescent lamps have 
wavelengths in the range 3000-4000A. It is thus 
recommended that the window of the 
ST62E60B/E658 packages be covered by an 
opaque label to prevent unintentional erasure prob
lems when testing the application in such an environ
ment. 

The recommended erasure procedure of the 
ST62E60B/E65B EPROM is the exposure to short 
wave ultraviolet light which have a wave-length 
2537A. The integrated dose (i.e. U.V. intensity x 
exposure time) for erasure should be a minimum of 
15W-sec/cm2• The erasure time with this dosage is 
approximately 15 to 20 min~tes using an ultraviolet 
lamp with 120001J.W/cm power rating. The 
ST62E60B/E65 should be placed within 2.5cm 
(11nch) of the lamp tubes during erasure. 

Table 1. ST62T60BIT65B OTP Memory Map 

Device Address Description 

OOOOh.QO?Fh Reserved 

0080h·OF9Fh User Program ROM 
3856 Bytes 

OFAOh-OFEFh Reserved 
OFFOh-OFF7h Interrupt Vectors 
OFFBh-OFFBh Reserved 
OFFCh-OFFDh NMI Vector 
OFFEh-OFFFh User Reset Vector 

Note. Reserved Areas should be filled wijh FFh 

~74~ffi~6~----------------------~~~~~~~~:9~ ---------------------------
176 



OPTION BYTE 

The Option Byte enables emulation of the mask 
options of the ROM devices. It can only be ac
cessed during the programming'mode. This ac
cess is made either automatically (copy from a 
master device) or by selecting the "OPTION BYTE 
PROGRAMMING" mode of the programmer. The 
option byte is located in a non-user map. No ad
dress has to be specified. 

Figure 4. EPROM Code Option Byte 

OPTION BYTE 

Reserved: write 0 

OSCIL: OSCillator Selection 

DELAY: Power·on Reset Delay 

L----WDACT: Watchdog Activation Selection 

'------Reserved; wnte o 

'--------'Reserved; wnte 0 

'--------EXTCNTL: External STOP Mode Control 

'--------- PROTECT: Readout Protection 

PROTECT. This bit allows the protection of the 
software contents against piracy. When the bit 
PROTECT is set high, readout of the OTP contents 
is prevented by hardware. No programming equip
ment is able to gain access to the user program. 
When this bit is low, the user program can be read. 
This bit emulates the READOUT PROTECTION 
mask option of ROM devices. 

ST62E60B,T60B - ST62E65B,T658 

EXTCNTL. This bit selects the External STOP 
Mode capability. When EXTCNTL is high, pin NMI 
controls if the STOP mode can be accessed when 
the watchdog is active. In addition, PBO is forced 
as open drain output. When EXTCNTL is low, the 
STOP instruction is processed as a WAIT as soon 
as the watchdog is active. This bit emulates the 
EXTERNAL STOP MODE CONTROL of ROM de
vices. 

05-04. Reserved. Must be cleared to zero. 

WDACT. This bit controls the watchdog activation. 
When it is high, hardware activation is selected. 
The software activation is selected when WDACT 
is low.This bit emulates the WATCHDOG ACTIVA
TION mask option of ROM devices. 

~ELAY. This bit enables the selection of the delay 
mternally generated after pin RESET is released. 
When DELAY is low, the delay is 2048 cycles of 
the oscillator, it is of 32768 cycles when DELAY is 
high. This bit emulates the POWER ON RESET 
DELAY mask option of ROM devices. 
OSCIL. When this bit is low, the oscillator must be 
controlled by a quartz crystal, a ceramic resonator 
or an external frequency. When it is high, the oscil
lator must be controlled by an RC network, with 
only the resistor having to be externally provided. 
This bit emulates the OSCILLATOR mask option of 
ROM devices. 

DO. Reserved. Must be cleared to zero. 

-------------- ~~~~~~~~~~~~ ------------~7~5~ffl~6 
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ST62E60B,T608 - ST62E65B,T658 

ELECTRICAL CHARACTERISTICS 

Absolute Maximum Ratings 

This product contains devices to protect the inputs 
against damage due to high static voltages, how
ever it is advised to take normal precaution to avoid 
application of any voltage higher than maximum 
rated voltages. 

For proper operation it is recommended that V1 and 
Vo must be higher than Vss and smaller Voo. Reli
ability is enhanced if unused inputs are connected 
to an appro-priated logic voltage level (Voo or Vss). 

Symbol Parameter 

Voo Supply Voltage 

Vr Input Voltage 

Vo Output Voltage 

Ia Current Drain per Pin Excluding Voo, Vss 

Power Considerations. The average chip-junc
tion temperature, Tj, in Celsius can be obtained 
from: · 

Tj = T A+ PO x RthJA 

Where :TA = Ambient Temperature. 

RthJA = Package thermal resistance 
uunction-to ambient). 

PD= 

Pint= 

Pport = 

Pint + Pport. 

loo x Voo (chip internal power). 

Port power dissipation 
(determinated by the user). 

Value Unit 

-0.3 to 7.0 v 
Vss- 0.3 to Voo + 0.3(1) v 
Vss- 0.3 to Voo + 0.3111 v 

10 mA 

frNJ+ Pin Injection current (positive), All 1/0, Voo = 4.5V +5 mA 

ltNJ· Pin Injection current (negative), All 1/0, VDD = 4.5V -5 mA 

IVoo Total Current into Voo (source) 50 mA 

IVss Total Current out of Vss (sink) 50(2) mA 

Tj Junction Temperature 150 oc 

Tsm Storage Temperature -60 to 150 oc 
Notes: 
·Stresses above those listed as "absolute maximum ratings" may cause permanent damage to the device . This is a stress rating only 
and tuncbonal operation of the device at these condtlions is not implied. Exposure to maximum rating condtlions for extended periods 
may affect device reliability. 

- (1) Wtlhin these limits, clamping diodes are guarantee to be not conductive. Voltages outside these limtls are authorised as long as 
injection current is kept within the specification. 

• (2) The total current through ports A and B combined may not exceed 50 rnA. The total current through port C may not exceed 50 rnA. 
If the application is designed with care and observing !he limits stated above, total current may reach 1 00 rnA. 

THERMAL CHARACTERISTIC 

Value 
Symbol Parameter Test Conditions Unit 

Min. Typ. Max. 

PDIP28 55 

RthJA Themnal Resistance PDIP20 60 OCNJ 

PS028 75 

PS020 80 

_76_,_86 _____________ lifi. ~~~~m~~:~~n 
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ST62E60B,T60B - ST62E65B,T65B 

RECOMMENDED OPERATING CONDITIONS 

Value 
Symbol Parameter Test Conditions Unit 

Min. Typ. Max. 

TA Operating Temperature 
6 Suffix Version -40 85 'C 
1 Suf!ix Version 0 70 

fosc=4MHz 3.5 6.0 v 

Voo Operating Supply Voltage 
ftNr=4MHz 

lose= 8MHz 4.5 6.0 v 
ftNr=8MHz 

Vpp EPROM Prog. Voltage 12 12.5 13 v 

ftNT Internal Frequency 
Voo =3.5V 0 4.0 MHz 
Voo=4.5V 0 8.0 MHz 

Pin Injection Current (positive) 
itNJ+ Digital input <11 Voo = 4.5 to 5.5V +5 rnA 

Analog lnputs<21 

Pin Injection Current (negative) 
itNJ- Digital input <11 Voo = 4.5 to 5.5V -5 rnA 

Analog Inputs 

Notes: 

1. A current of± SmA can be forced on each pin of the digttal section wtthout affecting the functional behaviour of the device. For a positive 
current injected into one pin, a part ofthis current{- 10%) can be expected to flow from the neighbouring pins. 

2. If a total current of+ 1 rnA is flowing into the single analog channel or if the total current flowing into all the analog inputs is of 1 rnA, all the 
resulting conversions are shifted by+ 1 LSB. If a total posttive current is flowing into the single analog channel or if the total current 
flowing into all the analog inputs is of SmA, all the resulting conversions are shifted by +2 LSB. 

3. An internal frequency above 1 MHz is recommended for reliable ND resuns. 

Maximum Operating FREQUENCY (Fmax) Versus SUPPLY VOLTAGE (V00 ) 

Maximum FREQUENCY ( MHz ) 

a-
/: 7-

/ 6-

5-

./ 
3-

1~-----------L-----L-----L----~----~----~ 
2.5 3 3.5 4 4.5 5 5.5 6 

SUPPLY VOLTAGE ( VDD) VRDD1807 

The shaded area is outside the device operating range, device functionality is not guaranteed. 

77/86 
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RC Oscillator. fosc Frequency versus RNET (Typical Values) 

F MHZ 

10 ~ 

1 

0.1 
10 

...... 
'+ ,_ . 
·~ ... 

;>!' 

T = 25• C 

I' 

~ 

·~ ~ 

'liE 
·~ 

. " ... 

100 

·~ 
~···~ 

1000 

* 3 Volts + 4 Volts + 5 Volts _.,_. 6 Volts 

~ 
10000 

R = Kohms 

The shaded area is outside ST62xxB operating range, device functionality is not guaranteed 

RC Oscillator. fosc Frequency versus RNET {Typical Values) 

F MHz 

10 

1 

0.1 
10 

... 

Voo = 5 Volts 

~ ..... 

~ 

100 1000 

•25· c -·s5· c 

VR01935 

I 

'~ ... ~ 
10000 

R = Kohms 

The shaded area is outside ST62xxB operating range, device functionality is not guaranteed 
VAOt935A 
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DC ELECTRICAL CHARACTERISTICS 
(TA = -40 to +85°C unless otherwise specified) 

Symbol Parameter 

V1L Input Low Level Voltage 
All inputs 

V1H 
Input High Level 
Voltage 
All inpuls 

VHys 
Hysteresis Voltage <4l 
All Inputs 

Low Level Output 
VoL Voltage 

Por!A,C 

VoL 
Low Level Output 
Voltage 
PortB 

VoH 
High Level Output 
Voltage 
PortA,B,C 

Input Pull-up Current 
lpu Input Mode with Pull-up 

Port A, B, C, NMI 

I1L Input Leakage 
hH Current(1) 

Supply Current in 
RESET Mode 

Supply Current in 

loo 
RUNMode<2l 

Supply Current in 
WAIT Mode (a) 

Supply Current in 
STOP Mode<3l 

Notes: 

1.0nly when pull-ups are not inserted 
2.AII peripherals running 
3.EEPROM and ND Converter in Stand-by 
4.Hysteresis voltage between swhching levels 

Test Conditions 

Voo=5V -
Voo=3V 

Voo=4.5V loL = + 1.6rnA 
Voo=4.5V loL= +5.0rnA 
Voo=3.0V loL= +0.7rnA 

Voo=4.5V loL = + 1.6rnA 
Voo=4.5V loL=+20.0rnA 
Voo=3.0V loL = +0. 7rnA 

Voo=4.5V loL = -1.6rnA 
Voo=4.5V loL= -5.0.rnA 
Voo=3.0V loL= -0.7rnA 

V1N = Vss, Voo=3-6V 

VIN=Vss 
ViN=Voo 

VRESET=Vss 
fosc=BMHz 

Voo=5.0V f1m=BMHz 
Voo=3.0V fim=4MHz 

Voo=5.0V f1m=BMHz 
Voo=3.0V fiNT=4MHz 

ILOAo=OrnA 
Voo=5.0V 

ST62E60B,T608- ST62E65B,T658 

Value 
Unit 

Min. Typ. Max. 

Voo x0.3 v 

Voox0.7 v 

0.2 v 0.2 

0.4 
1.3 v 
0.4 

0.4 
1.3 v 
0.4 

4.1 
3.5 v 
2.6 

100 !lA 

1.0 !lA 

3.5 rnA 

6.6 rnA TBD 

1.50 rnA 
TBD 

10 !lA 

------------ ':r'/. SCS-1HOMSON ___________ 7_9_186 
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AC ELECTRICAL CHARACTERISTICS 
T A = -40 to +85°C unless otherwise soecified) 

Symbol Value 
Parameter Test Conditions 

Min. Typ. Max. 

Voo=3.5V 4 
fosc Oscillator Frequency Voo=4.0V 6 

Voo=4.5V 8 

tsu 
Oscillator Start-up Time Ceramic Resonator 

5 100 at Power On (2) CL1 = CL2 = 22pF 

BMHz Ceramic Resonator 
0.2 100 

Oscillator STOP mode CL 1 =CL2=22pF 
!sus Recovery Time (2) BMHzQuartz 

CL 1 =CL2=22pF 
10 100 

tREC Supply Recovery Time (I) 100 

Minimum Pulse Width (Voo = 5V) 
TWA RESET pin 100 

NMipin 100 

TA= 25"C 5 10 
Twee EEPROM Write Time TA= 85"C 10 20 

TA= 125°C 20 30 

Endurance EEPROM WRITE/ERASE Cycle OA LoT Acceptance 
300,000 

Retention EEPROM Data Retention TA =55"C 10 

CIN Input Capacitance All Inputs Pins 10 

CoUT Output Capacitance All Outputs Pins 10 

Note: 
1. Period for which Voo has to be connected at OV to allow internal Reset function at next power-up. 
2. See Figure 59. This value is highly dependent on the Ceramic Resonator or Quartz Crystal used in the application. 

Figure 5. Power On Reset 

Voo 

v00 1-2V 
Typical 

ov F-~--------------------------------------------------~ 

INTERNAL 

RESET 

tsu 
J"l 

I 2048 cycles or 32728 cycles 
~------=--------=-----..; 

_ao_ta_s _____________ liii. ~~~~m&~:~~~ 
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MHz 

ms 

ns 

ms 

cycles 

years 

pF 
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ELECTRICAL CHARACTERISTICS (Continued) 

CURRENT CONSUMPTION 

IDD Current Versus Supply Voltage 
Typical Values (TA: +85°C} 

RUN MODE WAIT MODE 
IDD(mA) IDD(mA) 

srr--:~~~~~:--n 

4 

3.5 4 4.5 5 5.5 3.5 4 4.5 
VDD (v) VDD(v) 

Note (1) : Using the network described in the Application Note AN673 

IDD Current Versus Supply Voltage 
Typical Values(TA: +85°C} 

STOP MODE 
IDD(~A) 

3.5 4 4.5 5.5 
VDD(v) 

5.5 

VR01993A 

VR019938 

81/86 
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110 PORT CHARACTERISTICS 
(TA = -40 to +85°C unless otherwise specified) 

Symbol Parameter Test Conditions 

V1L Input Low Level Voltage I/O Pins 

V1H Input High Level Voltage I/O Pins 

Voo=S.OV 
loL= 1 O(.lA, All 1/0 Pins 

VoL Low Level Output Voltage loL= SmA , Standard 1/0 
loL= 10mA, Port B 
loL= 20mA , Port B 

loH=- 1 O(.IA 
VoH High Level Output Voltage loH=- SmA, Voo= S.OV 

loH= -1.5mA, Voo= 3.0V 

IlL Input Leakage Current 
Vin= Voo or Vss 
Voo=3.0V 

I1H 1/0 Pins (pull-up resistor off) 
Voo=5.5V 

Rpu Pull-up Resistor Vin= OV; All 1/0 Pins 

SPI CHARACTERISTICS 
(TA = -40 to +85°C unless otherwise specified) 

Symbol Parameter Test Conditions 

fcL Clock Frequency at SCK 

tsv Data Set up time on Sin 

tH Data hold time on Sin 

Irs 
Delay Transmission started on 

SMHz 
Sin 

Note: 

1. Minimum time 0)15 
Maximum time 1 instruction cycle 

82/86 ~ SCS·THOMSON --------------- A."'fl. i>IOII:Iffi@~~~li:1i'lffi@!!Jali:l\1 
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Value 
Unit 

Min. Typ. Max. 

0.3x Voo v 

0.7x Voo v 

0.1 
0.8 v 
0.8 
1.3 

Voo-0.1 
3.5 v 
2.0 

0.1 1.0 (.lA 
0.1 1.0 

50 100 200 KQ 

Value 
Unit 

Min. Typ. Max. 

500 kHz 

TBD 

TBD 

0 Note1 (.IS 
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TIMER1 CHARACTERISTICS 
{TA = -40 to +85°C unless otherwise specified) 

Value 
Symbol Parameter Test Conditions Unit 

Min. Typ. Max. 

IRES Re~olution 12 
f1NT 

s 

f1N Input Frequency on TIM1 Pin<1l 
f;NT 

MHz 
4 

Voo=3.5V 1 J.lS 
tw Pulse Width at TIM1 Pin<1l Voo=4.5V 125 ns 

Voo=5.5V 125 ns 

Note: 

1.Not available for ST6260B 

AR TIMER CHARACTERISTICS 
(TA = -40 to +85°C unless otherwise specified) 

Value 
Symbol Parameter Test Conditions Unit 

Min. Typ. Max. 

IRES Resolution 1 
f;NT 

s 

Input Frequency on STOP Mode 2 MHZ 
fARin ARTIMinpin 

RUN and WAIT Modes 
f1NT 

MHz 
4 

Pulse Width at 
Voo=3.5V 125 ns 

tw 
ARTIMinPin Voo=4.5V 125 ns 

Voo=5.5V 125 ns 

-------------------------- ~~~~~~~~~~ 83/86 
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A/D CONVERTER CHARACTERISTICS 
(TA= -40 to +85°C unless otherwise specified) 

Symbol Parameter 

Res Resolution 

Aror Total Accuracy <11 <21 

tc<21 Conversion Time 

VAN Conversion Range 

ZIR Zero Input Reading 

FSR Full Scale Reading 

AD1 
Analog Input Current During 
Conversion 

ACIN(a) Analog Input Capacitance 

ASI Analog Source Impedance <41 

Notes: 

1. NoiseatVoo. vss <10mV 

Test Conditions 

lose> 1.2MHz 
lose> 32kHz 

lose= BMHz 

Conversion result when 
Vin = Vss 

Conversion result when 
Vin=Voo 

Voo=4.5V 

2. With oscillator frequencies less than 1 MHz, the ND Converter accuracy is decreased. 
3. Exduding Pad Capacitance. 

Value 

Min. Typ. 

8 

70 

Vss 

00 

2 

4. ASI can be increased as long as the load of the ND Converter input capacitor is ensured before conversion start. 

_s4_,_as _____________ fjfi. ~~~;ill~ftl~a~~©~ 
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Unit 

Max. 

Bit 

±2 
LSB 

±4 

JlS 

Voo v 

Hex 

FF Hex 

1.0 JlA 

5 pF 

30 kQ 



ST62E60B,T60B • ST62E65B,T65B 

PACKAGE MECHANICAL DATA 

Figure 6. 20-Lead Frit Seal Ceramic Dual in Line Package, 300-Mil Width 

~ 
Dim. mm Inches 

Min Typ Max Min Typ Max 
A 5.71 0225 

mt~;nr _J.AI AI 0.50 1.78 0.020 0.070 

I A11 Ll B 0.40 0.55 0.016 0.022 
B1 127 1.52 0.050 0.060 

8]. _ 8 _ e1 c 022 0.31 0.009 0.012 

..Q! ..Q! D 26.92 1.059 - D - 01 0.51 127 0.020 0.050 
E - - - - - -
E1 7.80 0.307 

~~ 
L 3.40 0.134 
e1 229 2.79 0.090 0.110 
l2l 424 4.39 0.167 0.173 

Number of Pins 
N/2 N I 20 

VROC1725 

Figure 7. 28-Lead Frit Seal Ceramic Dual in Line Package, 600-Mil Width 

B 
Dim. mm Inches 

mtN/ I I 

Min Typ Max Min Typ Max 
A 5.71 0225 rv PI; ~·~ A1 0.50 1.78 0.020 0.070 

II A11 Ll B 0.40 0.55 0.016 0022 

B.l 1- 8 _ e11- B1 1.17 1A2 .046 .056 
c 022 0.31 0.009 0.012 

- ~ D 
..Q! - D 38.10 1.500 

01 1.52 2.49 .060 .098 

-51' I It-
E - - - - - -
E1 13.05 13.36 .514 .526 I I L 300 .118 

t---cbi~-- - e1 2.29 2.79 0.090 0.110 
0 6.86 7.36 .270 .290 

I • ih Number of Pins 

1 I = i N/2 N 26 
VR081725 

-------------- ~~~~@~:~ ____________ 8_& __ 86 
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ST62E60B,T608- ST62E65B,T65B 

ORDERING INFORMATION 

ORDERING INFORMATION TABLE 

Sales Types OTP/EPROM 1/0 Temperature Range Package 

ST62T60BB6 PDIP20 
13 

ST62T60BM6 OTP 
-40°C to 850C 

PS020 
4K Bytes 

ST62T65BB6 PDIP28 
21 

ST62T65BM6 PS028 

ST62E60BF1 EPROM 13 CDIP20. 

. 4KBytes 
OOCto 700C 

ST62E65BF1 21 CDIP28 

~ SCS·THOMSON ------------- ~"'JJ. lill~i:L'il@~~~IWOO©IIl~i:$ -------------
86/86 

188 



~,,- ST623x Family 
FUNCTIONAL DESCRIPTION 

1~----------------------~ I 
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ST623x 
8-BIT HCMOS MCUs WITH AID CONVERTER, 

EEPROM, UART & 16-BIT AUTO-RELOAD TIMER 

• 3.0 to 6.0V Supply Operating Range 
• 8 MHz Maximum Clock Frequency 
• -40 to +85°C Operating Temperature Range 
• Run, Wait & Stop Modes 
• 5 different interrupt vectors 
• Look-up table capability in ROM 
• User ROM: 8K bytes 
• Data ROM: User selectable size 

(in program ROM) 
• Data RAM: 192 bytes 
• EEPROM: 128 bytes 
• PDIP28, PS028 package (ST6230) 
• SDIP42 package (ST6232) 
• PQFP52 package (ST6235) 
• Up to 36 fully software programmable 1/0 as: 

- Input with pull-up resistor 
- Input without pull-up resistor 
-Input with interrupt generation 
-Open-drain or push-pull outputs 
-Analog Inputs 

• Up to 12 1/0 lines can sink up to 20mA for direct 
LED or TRIAC driving 

• 8 bit counter with a 7-bit programmable prescaler 
(TIMER 1) 

• 16 bit Auto-reload Timer (ARTIM16) 
• Digital Watchdog 
• 8 bit AID Converter with up to 24 multiplexed 

analog inputs ~ 

• 8 bit Asynchronous Peripheral Interface (UART) 
• 8 bit Synchronous Peripheral Interface (SPI) 
• On-chip clock oscillator driven by Quartz Crystal 

or Ceramic resonator 
• Power-on Reset 
• One external not maskable interrupt 
• 9 powerful addressing modes 
• The development tool of the ST623x microcon

trollers consists of the ST623x-EMU emulation 
and development sys~em connected via a stand
ard RS232 serial line to an MS-DOS Personal 
Computer 

July 1994 

FUNCTIONAL DESCRIPTION 

PDIP28 

PSDIP42 

PS028 

PQFP52 

(Ordering Information at the end of the datasheet) 

1/22 

This is a functional description Data from SG8-THOMSON. Details are subject to change without notice. 
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ST623x 

GENERAL DESCRIPTION 

The ST623x microcontrollers are members of the 
8-bit HCMOS ST62xx family, a series of devices 
oriented to low-medium complexity applications. All 
ST62xx members are based on a building block 
approach: a common core is surrounded by a 
combination of on-chip peripherals (macrocells). 
The macrocells of the ST623x areas follows: 
- the Timer peripheral that includes a 16-bit autore

load timer with compare and capture modes 
(ARTIMER16) and an 8-bit counter with a 7-bit 
software programmable prescaler (Timer1) 

-the 8-bit AID Converter with up to 24 multiplexed 
analog inputs (AID inputs are alternate functions 
of 1/0 pins) 

Figure 1. ST623x Block Diagram 

TEST(') 

NMI 

USER PROGRAM 

ROM 
8 Kbytes 

PC 

STACK LEVEL 1 

STACK LEVEL 2 
STACK LEVEL 3 
STACK LEVEL 4 

128 Bytes 

V00 V85 OSCfn OSCout RESET 

-an 8-bit Serial synchronous Peripheral Interface 
(SPI) 

- a Serial Asynchronous Peripheral (UART) 
- a Digital Watchdog (DWD) 

In addition these devices offer 128bytes of 
EEPROM, 192 bytes of RAM and 8K bytes of ROM. 
ST623x are well suited for automotive, home appli
ances and industrial applications. The ST62E3x 
EPROM versions are available for prototypes and 
field test; also ST62T3x OTP (One Time Program
mable) versions are available. 

PAOIPA 1 I 20m A Sink 
PA210VF I 20mA Sink 
PA31PWM I 20mA Sink 
PA4/AiniCP1 
PA51Ain1CP2 
PASIAin 
PA71Ain 

PBO .. PB7 I Ain 

PC4 .. PC7 I Aln 

PDOIAin 
PD11AiniSCL 
PD21Ain1Sin 
PD31Ain1Sout 
PD41Ain1RXD1 
PD51AinfrXD1 
PD6 .. PD71Ain 

PEO .. PE7 I 20mA Sink 

Ain = Analog Input 

VR01823E 

_2,_22 _____________ I..W. ~~~~m~r::~~~ 
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ST623x 

Figure 2. ST6230 Pin Configuration Figure 3. ST6232 Pin Configuration 

PE4 
PE3 

Voo [ 1 'C7 28 P Yss 
TIMER [ 2 27 p PAO 

PE2 
PE1 
PEO 

OSCin 3 2B b PA1 OSCin 

OSCoul 4 25 b PA2/0VF OSCoul 

NMI 5 24 PA3/PWM Ain/PC7 

Ain/ PC7 B 23 PA4 I Ain f CP1 Ainl PCB 

Ain/ PCB [ 7 22 PA5 fAin f CP2 

Ain I PC5 [ 8 21 PD1 I Ain f SCL 

AiniPC5 
Vssp 

Ainl PC4 [ 9 20 PD2 fAin f Sin 
TEST(1) [ 10 19 PD3 fAin f Soul 

Voop 

Yss 
Voo 

RESET [ 11 18 PD4 I Ain I RXD1 TEST<1l 
Ainl PBB [ 12 17 D PD51 Ain /TXD1 RESET 
Ain I PB5 [ 13 1B b PDBI Ain Ain I PB7 
Ain f PB4 [ 14 15 b PD71 Ain Ain f PBB 

VR01804B AiniPB5 
Ainl PB4 

Ainl PB3 

Note 1: This pin is also the Vee input for EPROM based devices 

Figure 4. ST6235 Pin Configuration 

NC 

OSCin 

OSCoul 

AiniPC7 

Ainl PCB 

AiniPC5 
Ain/PC4 

Vssp 
Voop 
Vss 
Voo 

TEST(1) 

RESET 

u..:2 
>3':: 
Oa. 

~wrurulritl}rnr:u~;;:~~o 
a..a.n.o..a..a..a..a..a..o..o..a..z 

52 51 50 49 48 47 4B 45 44 43 42 41 40 
1 39 
2 38 

3 37 
4 

5 

B 

7 

8 

9 

10 

11 
12 

-------------- LV. ~~~~m~r::~~~~ 

42 PAO 
41 PA1 
40 PA210VF 
39 PA31PWM 
38 PA4 fAin I CP1 
37 PA5 fAin f CP2 
3B PABI Ain 

35 PA7 fAin 
34 TIMER 

33 NMI 
32 AVss 
31 AVoo 
30 PDOI Ain 

29 PD1 fAin I SCL 

28 PD2 fAin I Sin 
27 PD3 I Ain I Sou! 
2B PD4 I Ain I RXD1 

25 PD5 I Ain I TXD1 
24 PDBI Ain 
23 PD7 I Ain 

22 PBO/ Ain 

VA01375G 

PM I Ain I CP1 

PA5 I Ain I CP2 

PABI Ain 

PA7 I Ain 

TIMER 
NMI 

AVss 

AVoo 
PDOI Ain 

PD1 I Ain I SCL 
PD2 I Ain I Sin 
PD3 I Ain f Soul 

NC 

VA02008 

3/22 
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ST623x 

PIN DESCRIPTION 

Voo and Vss. Power is supplied to the MCU logic 
(except AID converter and 1/0 pins) using these two 
pins. Voo is power and Vss is the ground connec
tion. 

Voop and Vssp. Power is supplied to the MCU 1/0s 
independently from the rest of the chip using these 
two pins. These pins have to be connected to the 
Voo and Vss pins. It is not allowed to leave any of 
these pins unconnected or to apply different poten
tials respectively to VooNoop and VssNssp. 

AVoo and AVss. Power is supplied to the MCU AID 
converter independently from the rest of the chip 
using these two pins. 

OSCin and OSCout. These pins are internally 
connected .with the on-chip oscillator circuit. A 
quartz crystal or a ceramic resonator can be con
nected between these two pins. Also an external 
clock signal can be supplied to OSCin. 

RESET. The active low RESET pin is used to 
restart the microcontroller to the beginning of its 
program. 

TEST. The TEST pin must be held at Vss for normal 
operation (an internal pull-down resistor selects 
normal operating mode if TEST pin is not con
nected). 

NMI. The NMI pin provides the capability for an 
asynchronous interrupt applying an external not 
maskable interrupt to the MCU. The NMI is falling 
edge sensitive. It is provided with an on-chip.pull-up 
resistor and Schmitt trigger characteristics. 
The user can select as Run mask option (see 
option list at the end of the datasheet) the availabil
ity of an on-chip pull-up at this pin. On EPROM/OTP 
versions the selection is made by EPROM option. 

PC4/PC7. These 4 lines are organised as one 1/0 
port (port C). Each line may be configured under 
software control as input with or without internal 
pull-up resistor, interrupt generating input with pull-up 
resistor, analog input open-drain or push-pull output. 

PBO/PB7. These 8 lines are organised as one 1/0 
port (port B). Each line may be configured under 

software control as input with or without internal 
pull-up resistor, interrupt generating input with pull-up 
resistor, analog input open-drain or push-pull output. 

PDO/PD7. These 8 lines are organised as one 1/0 
port (port D). Each line may be configured under 
software control as input with or without internal 
pull-up resistor, interrupt generating input with pull
up resistor, analog input open-drain or push-pull 
output. In addition, the pins PD5/TXD1 and 
PD4/RXD1 can be used as UART input 
(PD5/TXD1) or UART output (PD4/RXD1 ). The 
pins PD3/Sout, PD2/Sin and PD1/SCL can also be 
used respectively as data Out, data In and Clock 
pins for the on-chip SPI. 
TIMER. This is the TIMER 1 1/0 pin. In input mode, 
it is connected to the prescaler and acts as external 
timer clock or as control gate for the internal timer 
clock. In output mode, the TIMER pin outputs the 
data bit when a time-out occurs. 
The user can select as Run mask option (see 
option list at the end of the datasheet) the availabil
ity of an on-chip pull-up atthis pin. On EPROM/OTP 
versions the selection is made by EPROM option. 

PAO/PA7. These 8 lines are organized as one 1/0 
port (port A). Each line may be configured under 
software control as input with or without internal 
pull-up resistor, interrupt generating input with pull
up resistor, open-drain or push-pull output. In addi
tion, the pins PA5/CP2, PA4/CP1, PA3/PWM, 
PA2/0VF can be used respectively as Compare 
Inputs, PWM output and Overflow output pins for 
the on-chip ARTIMER16. PAO/PA3 can sink 20mA 
in output mode. PA4/PA7 can be configured as 
analog inputs. 

PEO/PE7. These 8 lines are organized as one 1/0 
port (PE). Each line may be configured under soft
ware control as input with or without internal pull-up 
resistor, interrupt generation input with pull-up re
sistor, open-drain or push-pull output. In output 
mode, these lines can also sink 20mA for direct 
LED and TRIAC driving. 

4 _1_22 ___________ W'/, SGS·ntOMSON ------------
'I• • ij]DI:Iiil@rn~rn~!iii@IKlDI:15 

196 



MEMORY SPACES 

The MCU operates in three different memory 
spaces: program space, data space, and stack 
space. A description of these spaces is shown in 
the following figures. 

Program Space 

The program space is physically implemented in 
the ROM memory and includes all the instructions 
that are to be executed, as well as the data required 
for the immediate addressing mode instructions, 
the reserved test area and the user vectors. It is 
addressed by the 12-bit Program Counter register 
(PC register) and so the ST62xx core can directly 
address up to 4K bytes of Program Space. Never
theless, the Program Space can be extended by 
the addition of 2K byte ROM banks as it is shown 
in the following figure in which the ST623x 8K byte 
memory is described. 

The ST623x program space can be protected 
against external reading of the ROM contents 
when the READOUT PROTECTION mask option is 
selected. If this option is selected, the user can blow 
a dedicated fuse on the silicon by applying a high 
voltage at Vpp, (see detailed information in the "Elec
trical Specification"). 

Note: 

Once the fuse is blown, it is no longer possible, 
even for SGS-THOMSON, to gain access to the 
ROM contents. Returned parts with blown fuse can 
therefore not be accepted. · 

ST623x 

Figure 5. ST623x 8K bytes Program Space 
Addressing Description 

ROM SPACE 

PC OOOOh 1FFFh 
SPACE 

OOOh Page 1 
PageD Static Page2 Page3 

7FFh Page 

800h Static 
Page 

FFFh (Page 1) 

____________________________ ~~~~;~~~:M~n __________________________ s_12_2 
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ST623x 

MEMORY SPACES (Continued) 

Data Space Figure 6. ST623x Data Memory Space 

The instruction set of the ST62xx core operates on 
a specific space, named Data Space, that contains 
all the data necessary for the processing of the 
program. The Data Space allows the addressing of 
RAM and EEPROM memory, ST62xx core/periph
eral registers, and read-only data such as con
stants and look-up tables. 

Data ROM. All the read-only data is physically im
plemented in the ROM memory in which the Program 
Space is also implemented. The ROM memory con
tains consequently the program to be executed, the 
constants and the look-up tables needed for the 
program. 

The locations of Data Space in which the different 
constants and look-up tables are addressed by the 
ST62xx core can be considered as being a 64-byte 
window through which it is possible to access to the 
read-only data stored in the ROM memory . 

Data RAM/EEPROM.The ST623x offer 192 bytes 
of data RAM memory and 128 bytes of EEPROM. 
64 bytes of RAM are directly addressed in data 
space in the range 080h-OBFh (static space). The 
additional RAM and EEPROM are addressed using 
the banks of 64 bytes located between addresses 
OOh and 3Fh. 

Stack Space 

The stack space consists of six 12 bit registers that 
are used for stacking subroutine and interrupt re
turn addresses plus the current program counter 
register. 

DATA and EEPROM 

DATA ROM WINDOW AREA 

X REGISTER 
YREGISTER 
VREGISTER 
WREGISTER 

DATA RAM 

PORT A DATA REGISTER 
PORT B DATA REGISTER 
PORT C DATA REGISTER 
PORT D DATA REGISTER 

PORT A DIRECllON REGISTER 
PORT B DIRECTION REGISTER 
PORT C DIRECllON REGISTER 
PORT D DIRECllON REGISTER 
INTERRUPT OPllON REGISTER 
DATA ROM WINDOW REGISTER 
ROM BANK SELECT REGISTER 

RAM/EEPROM BANK SELECT REGISTER 
PORT A OPTION REGISTER 
PORT B OPTION REGISTER 
PORT C OPTION REGISTER 
PORT D OPTION REGISTER 

AID DATA REGISTER 
AID CONTROL REGISTER 

TIMER 1 PRESCALER REGISTER 
TIMER 1 COUNTER REGISTER 

TIMER 1 STATUS/CONTROL REGISTER 
RESERVED 

UART DATA SHIFT REGISTER 
UART STATUS CONTROL REGISTER 

WATCHDOG REGISTER 
RESERVED 

1/0 INTERRUPT POLARITY REGISTER 
OSG STATUS CONTROL REGISTER 

SPI INTERRUPT DISABLE REGISTER 
SPI DATA REGISTER 

RESERVED 
EEPROM CONTROL REGISTER 

TIM16 COMPARE MASK REGISTER LOW BYTE 
T16MSKL 

TIM16 2ND STATUS CONTROL REGISTER T16SCR2 
TIM16 3RD STATUS CONTROL REGISTER T16SCR3 
11M16 4TH STATUS CONTROL REGISTER T16SCR4 
TIM16 1ST STATUS CONTROL REGISTER T16SCR1 
TIM16 RELOAD CAPTURE REGISTER HIGH BYTE 

T16RLCPH 
TIM16 RELOAD CAPTURE REGISTER LOW BYTE 

T16RLCPL 
TIM16 CAPTURE REGISTER HIGH BYTE T16CPH 
TIM16 CAPTURE REGISTER LOW BYTE T16CPL 
TIM16 COMPARE VALUE REGISTER HIGH BYTE 

T16CMPH 
TIM16 COMPARE VAWE REGISTER LOW BYTE 

T16CMPL 
TIM16 COMPARE MASK REGISTER HIGH BYTE 

T16MSKH 

RESERVED 

PORTE DATA REGISTER 
PORTE DIRECTION REGISTER 

PORTE OPllON REGISTER 
ACCUMULATOR 

• WRITE ONLY REGISTER 

_6,_22 _____________ ~ ~~~;mg::il~:: 
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OOOh 
03Fh 
040h 
07Fh 
080h 
081h 
082h 
083h 
084h 
OBFh 
OCOh 
OC1h 
OC2h 
OC3h 
OC4h 
OC5h 
OC6h 
OC7h 
ocsh· 
OC9h• 
OCAh• 
OCBh• 
OCCh 
OCDh 
OCEh 
OCFh 
ODOh 
OD1h 
OD2h 
OD3h 
OD4h 
OD5h 
OD6h 
OD7h 
ODSh 
OD9h 
ODAh 
ODBh 
ODCh• 
ODDh 
ODEh 
ODFh 

OEOh 

OE1h 
OE2h 
OE3h 
OESh 

OE9h 

OEAh 

OEBh 
OECh 

OEDh 

OEEh 

OEFh 

OFOh 
OFBh 
OFCh 
OFDh 
OFEh 
OFFh 



INTERRUPTS 

!he ST62xx core can manage 4 different maskable 
Interrupt sources, plus one non-maskable interrupt 
source (top priority level interrupt). Each source is 
associated with a particular interrupt vector that 
cont~ins a J_ump instruction I? the related interrupt 
seJVJce rout1ne. Each vector IS located in the Pro
gram Space at a particular address (see Table 4). 
When a source provides an interrupt request, and 
the request processing is also enabled by the 
ST62xx core, then the PC register is loaded with 
!he add_ress of the interrupt vector (i.e. of the Jump 
mstruct1on). 
Finally, the PC is loaded with the address of the 
Jump instruction and the interrupt routine is proc
essed. 
The ST623x microcontrollers have eleven different 
interrupt sources associated to five interrupt vec
tors as it is described in table below. 

Table 1. Interrupt Vector/Source Relationship 

Interrupt Source Vector Vector Address 
NMI & Porte Interrupt vector #0 (FFCh, FFDh) 
SPI, PortE&A Interrupt vector #1 (FF6h, FF7h) 
PortS& D Interrupt vector #2 (FF4h, FF5h) 
ARTIMER16 Interrupt vector #3 (FF2h, FF3h) 
UART, TIMER! 

Interrupt vector #4 (FFOh, FF1 h) &ADC 

ST623x 

Interrupt Vectors Description 
The ST62xx core includes 5 different interrupt vec
tors in order to branch to 5 different interrupt rou
tines in the static page of the Program Space. 
- The interrupt vector associated with the non

maskable interrupt source and Port C is named 
interrupt vector #0. It is located at addresses 
FFCh,FFDh in the Program Space. This vector is 
~ss~ciated wit~ the external falling edge sensi
tive Interrupt pin (NMI). Port C interrupt can be 
programmed by software either in falling or rising 
edge mode according to the code loaded in the 
1/0 Interrupt Polarity Register (IPR). 

- The interrupt vector located at addresses FF6h 
FF7h is named interrupt vector #1 . It is associ: 
ated with Port E and Port A pins. It can be 
~r?grammed by s~ftware either in the falling or 
nsmg edge detect1on mode or in the low level or 
high level sensitive detection mode according to 
the code loaded in the Interrupt Option Register 
(lOR) and in the 1/0 Interrupt Polarity Register 
(IPR). It is also associated to the SPI cell. 

- The interrupt vector located at addresses FF4h 
FF5h is named interrupt vector #2. It is associ: 
ated with Port B & D. It can be programmed by 
software either in the falling edge detection mode 
or in the positive edge detection mode according 
to the code lo~ded in the Interrupt O~tion Regis
ter (lOR) and 1n the 1/0 Interrupt Polanty Register 
(IPR). 

- The interrupt vector located at addresses FF2h 
FF3h is named interrupt vector #3. It is associ: 
ated with the ARTIMER16 peripheral. 

- The interrrupt vector loaded at address FFOh 
FF1 h is named interrupt vector #4. It is associ: 
ated with the TIMER 1, the ND converter and the 
UART peripherals. 

All the on-chip peripherals have an interrupt re
quest flag bit (TMZ for timer, EOC for ND). This bit 
is set to one when the device wants to generate an 
interrupt request and a mask bit (ETI for timer, EAI 
for ND) that must be set to one to allow the transfer 
of the flag bit to the core. 
Interrupt Priority 
The non-maskable interrupt request NMI has the 
highest priority and can interrupt any other interrupt 
routines at any time, nevertheless the four other 
interrupts can not interrupt each other. If more than 
one interrupt request are pending, they are proc
essed by the ST62xx core according to their priority 
level: vector #1 has the higher priority while vector 
#4 the lower. 
The priority of each interrupt source is fixed. 

-------------------------- ~~~~~&~:~~-----------------------~7~~2 
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ST623x 

INPUT/OUTPUT PORTS 

The ST623x microcontrollers have up to 36 In
put/Output lines that can be individually pro
grammed either in the input mode or the output mode 
with the following software selectable options: 
- Input without pull-up and without interrupt 
- Input with pull-up and with interrupt 
- Input with pull-up without interrupt 
-Analog inputs (PA4-PA7, PBO-PB7, PC4-PC7, 

PDO-PD7) 
- Timer 1 1/0 line 
- ARTIMER16 1/0 lines (PA2-PA5) 
- SPI control signals (PD1-PD3) 
- Push-pull output 
- Standard Open drain output 
- 20mA Open drain output (PAO-PA3,PEO-PE7) 

lines. 
The lines are organised in five Ports (Port A, B, C, 
D and E). 
Each port occupies 3 registers in the data space. 
Each bit of these registers is associated with a 
particular line (for instance, the bits 0 of the Port A 
Data, Direction and Option registers are associated 

. with the PAD line of Port A). 
The five DATA registers (ORA, ORB, DRC, DRD 
and ORE) are used to read the voltage level values 
of the lines programmed in the input mode, or to 

Figure 7.1/0 Port Block Diagram 
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write the logic value of the signal to be output on 
the lines configured in the output mode. The port 
data registers can be read to get the effective logic 
levels of the pins, but they can be also written by the 
user software, in conjunction with the related option 
registers, to select the different input mode options. 
Single-bit operations on 1/0 DATA registers are 
possible but care is necessary because reading in 
input mode is done from 1/0 pins while writing will 
directly affect the Port data register causing an 
undesired change of the input configuration. 
The five Data Direction registers (DORA, DDRB, 
DDRC, DDRDand DDRE) allow the selection of the 
data direction of each pin (input or output). · 
The five Option registers (ORA, ORB, ORC, ORO 
and ORE) are used to select the different port 
options available both in input and in output mode. 

All the 1/0 registers can be read or written as any 
other RAM location of the data space, so no extra 
RAM cell is needed for port data storing and ma
nipulation. During the initialization of the MCU, all the 
1/0 registers are cleared and the input mode with 
pull-up/no-interrupt is selected on all the pins, thus 
avoiding pin conflicts, if ROM option 7 is reset to 0 . 
If ROM option 7 is set to 1 1/0 data registers are set 
to FF at reset, selecting input mode without 
pull-up/no interrupt on all the 1/0 pins. All 1/0 pins 
will float at high impedance in that state. 
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INPUT/OUTPUT PORTS (Continued) 

Figure 8. Peripheral Interface Configuration of SPI, Timer 1 and ARTIMER16 
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ST623x 

TIMERS 

The ST623x offers two on-chip Timer peripherals 
named Timer 1 and Auto-reload Timer 16. Timer 1 
consists of an 8-bit counter with a 7-bit program
mable prescaler, thus giving a maximum count of 
215, and control logic that allows configuring the 
peripheral in three operating modes. The Auto-reload 
Timer is an 16-bit Timer with Auto-reload, Input 
Capture and Output Compare capabilities. 4 
modes are available for PWM, PLL, time measure
ment and period measurement. 

Timer 1 

Figure 33 shows the Timer 1 block diagram. An 
external Timer pin is available for the user. The 
content of the 8-bit counter can be read/written in 
the Timer/Counter register TCR1 which is ad
dressed in the data space as a RAM location at 
addresses D3h. The state of the 7-bit prescaler is 
read in the PSC1 register at address D2h. The 
control logic device is managed in the TSCR1 
register (addresses D4h) as described in the fol
lowing paragraphs. 

The 8-bit counter is decremented by the output 
(rising edge) coming from the 7-bit prescaler and 
can be loaded and read under program control. 
When it decrements to zero then the TMZ (Timer 
Zero) bit in the TSCR1 is set to one. If the ETI 
(Enable Timer Interrupt) bit in the TSCR1 is also 
set to one an interrupt request, associated to 
interrupt vector #4, is generated. The interrupt 
service routine then should poll bit TMZ in TSCR 1 
to determine if the interrupt has been generated by 
UART, Timer 1 or by the A/D Converter. The Timer 
1 interrupt can be used to exit the MCU from the 
WAIT mode. 

The Timer 1 Prescaler input can be the internal 
clock divided by 12 or an external clock at the Timer 
1/0 pin. The prescaler decrements on the rising 
edge. Depending on the division factor pro
grammed by PS2, PS1 and PSO bits in TSCR1, the 
clock input of the timer/counter register is multi
plexed to different sources. On division factor 1, the 
clock input of the prescaler is also that of 
timer/counter; on factor 2, bit 0 of prescaler register 
is connected to the clock input of TCR1. This bit 
changes its state with the half frequency of pres
caler clock input. On factor 4, bit 1 of PSC1 is 
connected to clock input of TCR1, and so on. The 
prescaler initialize bit PSI in the TSCR1 register must 
be set to one to allow the prescaler (and hence the 
counter) to start. If it is cleared to zero then all of the 
prescaler bits are set to one and the counter is 
inhibited from counting. The prescaler can be given 
any value between 0 and 7Fh by writing to addresses 
D2h, if bit PSI in the TSCR1 register is set to one. 
The tap of the prescaler is selected using the 
PS2,PS1 ,PSO bits in the control register. Figure 34 
shows the Timer 1 working principle. 

Timer Operating Modes 

There are 3 operating modes of the Timer1 periph
eral. They are selected by the bits TOUT and DOUT 
(see TSCR1 register). These three modes corre
spond to the two-clock frequencies that can be 
connected on the 7-bit prescaler (fosd12 or TIMER 
pin signal) and to the output mode. 

-10_12_2 __________ J:.:ii SliS·THOMSON 
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TIMERS (Continued) 

Clock Input Mode (TOUT= "0", DOUT = "0"). In 
this mode the TIMER pin is an input and the pres
caler is decremented on rising edge. The maximum 
input frequency that can be applied to the external 
pin in this mode is 1/8 of the oscillator frequency. 

Gated Mode (TOUT= "1 ", DOUT = data out). In 
this mode the prescaler is decremented by the 
Timer clock input (oscillator divided by 12) but 
ONLY when the signal at TIMER pin is held high 
(giving a pulse width measurement potential). This 

Figure 9. Timer 1 Peripheral Block Diagram 
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mode is selected by the TOUT bit in TSCR register 
cleared to "0" (i.e. as input) and DOUT bit set to "1 ". 

, Output Mode (TOUT= "1", DOUT =data out). 
The TIMER pin is connected to the DOUT latch. 
Therefore the timer prescaler is clocked by the 
prescaler clock input (fosc/12). 

In clock input mode and gated mode (TOUT= "0") 
a pull-up device is connected to TIMER pin if ROM 
option 3 is set to 0, providing a high level resistanc_e 
at this pin. If ROM option 3 is set to 1 the pull-up 1s 
off and the TIMER pin is floating at high imped
ance. 

--------------------------- ~~~~;~~~:~~ ________________________ 1_1 __ /22 
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ST623x 

ARTIMER 16 

The ART I MER 16 is a powerful16-bit timer module. 
It includes PWM and frequency output modes, with 
versatile capture and compare modes for resolving 
many timing requirements. Most of the AR- ' 
TIMER16 modes can run in parallel with minimum 
user overhead. 

All timer registers in the ARTIMER16 are 16-bit, 
and are accessed from the 8-bit internal bus. The 
full 16-bit word is written in two bytes, the high byte 
first and then the low byte. The high byte is stored 
in an intermediate register and is written to the 

Figure 10. ARTIMER16 Block Diagram 
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target 16-bit register at the same time as the write 
to the low byte. This high byte will remain constant 
if further writes are made to the low bytes, until the 
high byte is changed. Full Read/Write access is 
available to all registers except where indicated. 

The ARTIMER16 includes four 16-bit registers, four 
8-bit status/control registers and the associated 
control logic. Two outputs provide PWM and Over
flow (OVF) output signals each with programmable 
polarity, and two inputs CP1 and CP2 control start
up, capture and/or reload operations on the central 
counter. 

16-Bit 

OVF 

INT 
CONTROL LOGIC 

.---,___r- CP1 

.---,___r- CP2 

VR02014 
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• 1 •· i>lDI!:WJ©rn~rn©1i'WJ©Ii!DI!:~ 

204 



ARTIMER 16 (Continued) 

The central counter is a 16-bit synchronous down 
counter which accepts the buffered Oscillator clock 
through a prescaler with a programmable division 
ratio (1/1, 1/4, 1/16). This counter can be Reloaded 
on an event on the input pins, or on an overflow, 
and its value can be stored into the Capture regis
ters on an external event. 
The value in the counter is continuously compared 
to the value programmed into the Compare Regis
ter, and when a match is made the PWM output bit 
may be toggled or Set/Reset. When the counter 
value is zero, the OVF overflow output bit can be 
set or toggled and, in PWM mode with Set/Reset, 
the PWM output bit is Reset/Set. 

ST623x 

The range of the comparison register can be modi
fied by using the Mask register which offers the 
capability to reduce the number of bits used in the 
comparison, thus lowering the period and increas
ing the frequency. 

To allow very low power standby operation, and to 
allow a synchronous startup, the clock to the 
counter can be stopped, and the comparisons put 
on hold. This signal (RUNRES) must be active to 
use the ARTIMER16. 

The operational modes of the ARTIMER16 are: 

PWM generation 

Frequency Generation 

Reload Functions 

Capture Functions 

-------------- LW. ~~~;m~::~~~ 13/22 
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ST623x 

DIGITAL WATCHDOG 

The digital Watchdog of the ST623x device con
sists of a down counter that can be used to provide 
a controlled recovery from a software upset. 

The Watchdog generates a system reset when the 
counter passes DOh. User software can prevent the 
reset by reloading the counter. User software 
should therefore be written in such a way that the 
counter is regularly reloaded as long as the soft
ware runs correctly. In the case of software upset 
(e.g. infinite loop or power supply fail), user soft
ware should not reload the counter so it will pass 
DOh and reset the MCU. 

The Watchdog activation (hardware or software) is 
user selectable by mask option. If the hardware 
option is selected the Watchdog is automatically 
initialised after reset so that this function does not 
need to be activated by the user program. 

The Watchdog uses one data space register 
(DWDR location D8h). The Watchdog register is 
set to FEh on reset and counts down when acti
vated. The Watchdog time can be adjusted through 
the value reloaded into the DWDR register. Only 
the 6 MSbits are significant. This gives the possi
bility to generate a reset in a time between 3072 to 
196608 clock cycles in 64 possible steps (with a 
clock frequency of 8MHz this means from 384J..lS to 
24.576ms). The reset is prevented if the register is 
reloaded before bits 2-7 decrement from all zeros 
to all ones. 

The actual watchdog behaviour is controlled by two 
mask options: the WATCHDOG ACTIVATION and 
the EXTERNAL STOP MODE CONTROL (see Ta
ble 13). 

The WATCHDOG ACTIVATION can be software (it 
is launched by software) or hardware (it automat
ically starts counting down after reset). When the 
software activation is, selected, the watchdog can 
be launched by setting to 1 bit 0 of the Digital 
Watchdog Register after bit C of this register has 
been set to 1. Once activated, the watchdog cannot 
be stopped by software: a full external reset is 
mandatory. 

When the EXTERNAL STOP MODE CONTROL is 
disabled, the STOP instruction is inhibited as soon 
as the watchdog is active. A WAIT instruction is 
processed instead and the watchdog continues to 
countdown. When the EXTERNAL STOP MODE 
CONTROL is enabled, the NMI pin allows, in addi
tion to the interrupt generation, to control the exe-

Figure 11. Watchdog Working Principle 
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cution of the STOP instruction. It is inhibited when 
NMI is low (a WAIT instruction is processed in
stead). When NMI is high, a STOP instruction 
freezes the watchdog counter before entering the 
STOP mode. When the micro exits from the STOP 
mode (for example, when an NMI interrupt is gen
erated), the watchdog resumes activity. 

Note: 
When the software activation is selected and the 
watchdog is not activated, the 7 MSbits of the 
counter can be used to perform timer functions. 
Care must be taken as the Watchdog bits are in 
reverse order. 

Bit 1 of the Watchdog register (set to one at reset) 
can be used to generate a software reset if cleared 
to zero. 

_14_~_2 _________________________ ~~~~;~~~:~~n 
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ST623x 

DIGITAL W~TCHDOG (Continued) 

Table 2. Watchdog Activation and External STOP Mode Control 

Activation External Stop NMI STOP Mode Status Mode Control 

Disabled X No STOP mode 

Hardware 0 No STOP mode 
Enabled· 

1 STOP mode available 

Disabled X STOP mode available if 
watchdog not active 

Software STOP mode available if 0 
Enabled watchdog not active 

1 STOP mode available 

--------------------------- ~~~~~~~::~ ________________________ 1_5 __ ~2 
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ST623x 

8-BIT AID CONVERTER 

The AID converter of ST623x devices is an 8-bit 
analog to digital converter with up to 24 analog 
inputs (ST6235) as alternate functions of 1/0 lines. 
It offers 8-bit resolution with total accuracy ±2LSB 
and a typical conversion time of 70ms (clock fre
quency of BMHz). 

The AID peripheral converts the input voltage by a 
process of successive approximations using a 
clock frequency derived from the oscillator with a 
division factor of twelve. With an oscillator clock 
frequency less than 1.2MHz, the AID converter 
accuracy is decreased. 

The selection of the pin signal that has to be 
converted is done by configuring the related 1/0 line 
as analog input through the 110 ports option and 
data registers (refer to 1/0 ports description for 
additional information). Only one 1/0 line must be 
configured as analog input at a time. The user must 
avoid the situation in which more than one 1/0 pin 
is selected to be analog input to avoid malfunction 
of the ST62xx. 

The ADC uses two registers in the data space: the 
ADC data conversion register which stores the 
conversion result and the ADC control register used 
to program the ADC·functions. 

A conversion is started by writing a "1"to the Start 
bit (STA) in the ADC control register. This automat
ically clears (resets to "0") the End Of Conversion 
Bit (EOC). When a conversion has been finished 
this EOC bit is automatically set to "1" in order to 
flag that conversion is complete and that the data 
in the ADC data conversion register is valid. Each 
conversion has to be separately initiated by writing 
to the STA bit. 

The STA bit is continually being scanned so that if 
the user sets it to "1" while a previous conversion 
is in progress then a new conversion is started 
before the previous one has been completed.The 
start bit (STA) is a write only bit, any attempt to read 
it will show a logical "0". 

The AID converter has a maskable interrupt asso
ciated to the end of conversion. This interrupt is 
associated to the interrupt vector #4 and occurs 
when the EOC bit is set, i.e. when a conversion is 

.completed. The interrupt is masked using the EAI 
(interrupt mask) bit in the control register. 

Figure 12. AID Converter Block Diagram 
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The power consumption of the device can be re
duced by turning off the ADC peripheral. That is 
achieved when the PDS bit in the ADC control 
register is cleared to "0". If PDS="1", the AID is 
supplied and enabled for conversion. This bit must 
be set at least one instruction before the beginning 
of the ·conversion to allow the stabilisation of the 
AID converter. This action is needed also before 
entering the WAIT instruction as the AID compara
tor is not automatically disabled by the WAIT mode. 
During reset any conversion in progress is stopped, 
the control register is reset to 40h and the AID 
interrupt is masked (EAI=O). 

Notes: 
The reference voltage inputs of the AID converter 
cell are connected to separate pins AVoo and AVss 
(ST6232, ST6235). This offers the following fea
tures: 
- definition of conversion range independently of the 

controler supply voltage (Vss5A.Vss~vooSVoo) 
- reduced conversion range for higher accuracy 

reduced noise due to decoupling independent from 
the MCU supply. 

_16_~_2-----------------------~~~~~~~~ --------------------------
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U.A.R.T. 

The UART (Universal Asynchronous Recei
verrrransmitter) provides the basic hardware for 
asynchronous serial communication which, combi
ned with an appropriate software routine, gives a 
serial interface providing communication with com
mon baud rates (up to 38,400 Baud with an BMHz 
external oscillator) and flexible character formats. 

Figure 13. UART Block Diagram 
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Operating in Half-Duplex mode only, the UART 
uses 11-bit characters comprising 1 start bit, 9 data 
bits and 1 Stop bit. Parity is supported by software 
only for transmit and for checking the received 
parity bit (bit 9). Transmitted data is sent directly, 
while received data is buffered allowing further data 
characters to be received while the data is being 
read out of the receive buffer register. Data transmit 
has priority over data being received. 
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ST623x 

SERIAL PERIPHERAL INTERFACE (SPI) 

The ST623x SPI is an optimized serial synchronous 
interface that supports a wide range of industry 
standard SPI specifications. The ST623x SPI is con~ 
trolled by small and simple user software to perform 
serial data exchange. The serial shift clock can be 
implemented either by software (using the bit-set and 
bit-reset instructions), with the on-chip Timer 1 by 
externally connecting the SPI clock pin to the timer 
pin or by directly applying an external clock to the 
SPI. 

The peripheral is composed by a~ 8~bit Data/shift 
Register (address DOh) and a 4-bll b1nary counter. 
The SCL Sin and Soul SPI data and clock signals 
are conn~cted to the PD1, PD2 and PD3 1/0 lines. 
With the 3 1/0 pins, the SPI can operate in the 
following operating modes: Software SPI, S-BUS, 
12C-bus and as a standard serial 1/0 (clock, data, 
enable). An interrupt request can be generated 
after eight clock pulses. Figure 14 shows the SPI 
block diagram. 

The PD1/SCL line clocks, on the falling edge, the 
shift register and the counter. To allow SPI opera
tion the PD1/SCL must be programmed as input, 
an external clock supplied to this pin will drive the 
SPI peripheral (slave mode). 

Figure 14. SPI Block Diagram 
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If PD1 /SCL is programmed as output, a clock signal 
can be generated by software, setting and resetting 
the port line by software (master mode). 

The SCL clock signal is the shift clock for the SPI 
data/shift register. The PD2/Sin pin is the serial shift 
input and PD3/Sout is the serial shift output. These 
two lines can be tied together to implement two wires 
protocols (12C-bus, etc). When data is serialized, the 
MSB is the first bit. PD2/Sin has to be programmed 
as input. For serial output operation PD3/Sout has to 
be programmed as open-drain output. 

After 8 clock pulses (07 .. 00) the output 04 of the 
4-bit binary counter becomes low, disabling the clock 
from the counter and the data/shift register. 04 en
ables the clock to generate an interrupt on the 8th 
clock falling edge as long as no reset of the counter 
(processor write into the 8-bit data/shift register) 
takes place. After a processor reset the interrupt is 
disabled. The interrupt is active when writing data in 
the shift register (DOh) and desactivated when writ
ing any data in the register SPI Interrupt Disable 
ODCh. 
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ST62E3x,T3x 
8-BIT OTP/EPROM HCMOS MCUs WITH 

ND CONVERTER,EEPROM, UART & 16-BIT AUTO-RELOAD 

• 4.5 to 6.0V Supply Operating Range 
• 8 MHz Maximum Clock Frequency 
• -40 to +85°C Operating Temperature Range 
• Run, Wait & Stop Modes 
• 5 different interrupt vectors 
• Look-up table capability in EPROM 
• User EPROM: 8K bytes 
• Data EPROM: User selectable size 

(in program EPROM) 
• Data RAM: 192 bytes 
• EEPROM: 128 bytes 
• CDIP28 package (ST62E30) 
• CDIP42 package (ST62E32) 
• PDIL28, PS028 package (ST62T30) 
• SDIP42 package (ST62T32) 
• PQFP52, CQFP52W package (ST62E35, T35) 
• Up to 36 fully software programmable 1/0 as: 

-Input with pull-up resistor 
- Input without pull-up resistor 
- Input with interrupt generation 
-Open-drain or push-pull outputs 
-Analog Inputs 

• Up to 12 110 lines can sink up to 20mA for direct 
LED or TRIAC driving 

• 8 bit counter with a 7-bit programmable prescaler 
(TIMER 1) 

• 16 bit Auto-reload Timer (ARTI M16) 
• Digital Watchdog 
• 8 bit AID Converter with up to 24 multiplexed 

analog inputs 
• 8 bit Asynchronous Peripheral Interface (UART) 

• 8 bit Synchronous Peripheral Interface (SPI) 
• On-chip clock oscillator driven by Quartz Crystal 

or Ceramic resonator 
• Power-on Reset 
• One external not maskable interrupt 
• 9 powerful addressing modes 
• The development tool of the ST623x microcon

trollers consists of the ST623x-EMU emulation 
and development system connected via a stand
ard RS232 serial line to an MS-DOS Personal 
Computer 

July 1994 

FUNCTIONAL DESCRIPTION 

PSDIP42 PDIP28 

PQFP52 P5028 

(Ordering Information at the end of the datasheet) 

EPROM PACKAGES 

CSDIP42W CDIP28W 

CQFP52W 

The ST62E3x are the EPROM versions, the 
ST62T3x are the OTP versions. Both are compat
ible with the ROM versions. 
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ST623x 

GENERAL DESCRIPTION 

The ST62E3x, T3x microcontrollers are members 
of the 8-bit HCMOS ST62XX family, a series of 
devices oriented to low-medium complexity appli
cations. They are the EPROM and OTP versions 
of the ST623x devices. EPROM are suited for 
development. OTP are suited for prototyping, pre
series, low to mid volume series and inven~ory 
optimisation for customers having several applica
tions using the same MCU. 

THE READER IS ASKED TO REFER TO THE 
DATASHEET OF THE ST623X ROM DEVICES 
FOR FURTHER DETAILS. 

EPROM/OTP DESCRIPTION 

The ST62E3X are the EPROM versio(l of the 
ST623x products. They can be programmed and 
erased when submitted to Ultra Violet light. The 
ST62T3x use the same die as the EPROM version, 
housed in a plastic package opaque to the UV light. 

From the user point of view (with the following 
exceptions) the ST62E3x and ST62T3x have ex
actly the same software and hardware features as 
the ROM versions. An additional mode is used to 
configure the part for programming of the EPROM, 
this is set by a +12.5V voltage applied to the 
TESTNPP pin. The programming of the ST62T3x 
is described in the User Manual of the EPROM 
Programming board. 

Discrepancies versus ROM 

The operating voltage range is from 4.5V to 6.0 V 
instead of 3.0V to 6.0V for the ROM device. 

ROM Option Emulation 

The ROM mask options that can be selected by the 
user in the ROM devices can be selected on the 
EPROM/OTP devices by an EPROM CODE byte 
that can be programmed with the ST62E3x 
EPROM programming tools. This EPROM CODE 
byte is automatically read, and the selected options 
enabled when the chip reset is activated. 

The Option byte is written during programming 
either by using the PC menu (PC driven mode) or 
automatically (stand-alone mode). 

EPROM ERASING 

The EPROM of the windowed package of the 
ST62E3x may be erased by the exposure to Ultra 
Violet light. 

The erasure characteristics of the ST62E3x is such 
that erasure begins when the memory is exposed 
to light with a wave lengths shorter than approxi
mately 4000A. It is thus recommended that the 
window of the ST62E3x packages be covered by 
an opaque label to prevent unintentional erasure 
problems when testing the application. 

The recommended erasure procedure of the 
ST62E3x is the exposure to short wave ultraviolet 
light which have a wave-length 2537 A. The inte
grated dose (i.e. U.V. intensity x exposure time) for 
erasure should be a minimum of 15W-sec/cm2. The 
erasure time with this dosage is approximately 15 
to 20 minutes using an ultraviolet lamp with 
12000J.LW/cm2 power rating. The ST62E3x should 
be placed within 2.5cm (1 inch) of the lamp tubes 
during erasure. 

20/22 ~ SliS-THDMSDN 
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OPTION BYTE 

The Option byte enables emulation of the mask 
options of the ROM devices. It can only be ac
cessed during the programming mode. This access 
is made either automatically (copy from master 
device) or by selecting the "OPTION BYTE PRO
GRAMMING" mode of the programmer. The Option 
byte is located in a non-user accessible map. No 
address has to be specified. 

Figure 1. EPROM Code Option Byte 
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ST623x 

21/22 
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ST623x 

AVAILABLE ROM OPTIONS FOR ST623x 

AVAILABLE ROM OPTIONS FOR Output Logic State ST623x 

OPTION 1 Must be set at 1 

OPTION2 
0: hardware watchdog 
1 : software watchdog 

OPTION3 
0: 1imer pull-up on 
1 : 1imer pull-up off 

OPTION4 o: NMI pull-up on 
1 : NMI pull-up off 

OPTIONS 
0: for DIP28, QFP52, PS028 
1 : for SDIL42 

OPTIONS 
o: NMI does not affect STOP instruction if WD is enabled 
1: NMI affects STOP instruction if WD is enabled 

OPTION? 
O: Port pull-up resistors on at reset 
1: Port pull-up resistors off at reset 

OPTIONS 
0: EPROM read-out protection disabled 
1: EPROM read-out protection enabled 

=2~=2=2~---------------------- ~~~~;~~~:~~ ---------------------------
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ST6240 
8-BIT HCMOS MCU WITH LCD DRIVER, 

EEPROM AND AID CONVERTER 

• 3 to 6V supply operating range 

• 8.4MHz Maximum Clock Frequency 

• -40 to +85°C Operating Temperature Range 

• Run, Wait & Stop Modes 

• 5 different interrupt vectors 

• Look-up table capability in ROM 

• User ROM: 7948 bytes 
Data RAM: 192 bytes 
LCD RAM: 24 bytes 
EEPROM: 128 bytes 

• PQFP80 package 

• 16 fully software programmable 1/0 as: 
- Input with/without pull-up resistor 
- Input with interrupt generation 
-Open-Drain or Push-pull outputs 
-Analog Inputs (12 pins) 

• 4 1/0 lines can sink up to 20mA for direct LED or 
TRIAC driving, and have SPI alternate functions 

• Two 8-bit counters with 7-bit programmable 
prescalers (Timers 1 and 2) 

• Software or hardware activated digital watchdog 

• 8-bit ND converter with up to 12 analog inputs 

• 8-bit synchronous Serial Peripheral Interface 
(SPI) 

• LCD driver with 45 segment outputs, 4 back
plane outputs and selectable duty cycle for up to 
180 LCD segments direct driving 

• 32kHz oscillator for stand-by LCD operation 

• Power Supply Supervisor (PSS) 

• One external not maskable interrupt 

• 9 powerful addressing modes 

• The accumulator, the X, Y, V & W registers, the 
port and peripherals data & control registers are 
addressed in the data space as RAM locations. 

• The ST62E40 is the EPROM version, ST62T40 
is the OTP version 

• Development tool: ST6240-EMU connected via 
RS232 to an MS-DOS Personal Computer 

December 1993 

PRELIMINARY DATA 

PQFPSO 

(Ordering Information at the end of the datasheet) 

1/79 

This is Preliminary Data from SGS-THOMSON, details are subject to change without notice. 
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ST6240 

Figure 1. 80 Pin Quad Flat Pack (QFP) Package Pinout 

1 
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3 
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VROA1649 

ST6240 Pin Description 

Pin Pin Pin Pin Pin 
number name number name number 

1 S43 25 RESET 64 S26 
2 S44 26 OS Gout 63 S25 
3 S45 27 OSCin 62 S24 
4 S46 28 WDON 61 S23 
5 847 29 NMI 60 S22 
6 S48 30 TIMER 59 S21 
7 COM4 31 PB7/Sout (1) 58 S20 
8 COM3 32 PB6/8in (1) 57 S19 
9 COM2 33 PB5/SCL (1) 56 S18 
10 COM1 34' PB4 (1) 55 817 
11 VLCD1/3 35 PB3/Ain 54 S16 
12 VLCD2/3 36 PB2/Ain 53 S15 
13 VLCD 37 PB1/Ain 52 814 
14 PA7/Ain 38 PBO/Ain 51 S13 
15 PA6/Ain 39 08C32out 50 812 
16 PA5/Ain 40 08C32in 49 811 
17 PA4/Ain 48 S10 
18 TEST 47 S9 
19 PA3/Ain 46 SB 
20 PA2/Ain 45 S7 
21 PA1/Ain 44 86 
22 PAO/Ain 43 85 
23 Voo 42 S4 
24 Vss 41 P88 

Note 1: 20m A Sink 

_217_9 __________ J::5ii SliS·TlfOMSON 
• 1 •• ~O!:Gil!irn~rnoc:~Gl@IIIO!:~ 
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Pin Pin Pin 
name number name 

65 S27 
66 S28 
67 S29 
68 S30 
69 831 
70 S32 
71 S33 
72 S34 
73 S35 
74 836 
75 837 
76 S38 
77 S39 
78 S40 
79 S41 
80 S42 



GENERAL DESCRIPTION 

The ST6240 microcontroller is a member of the 
8-bit HCMOS ST62xx family, a series of devices 
oriented to low-medium complexity applications. All 
ST62xx members are based on a building block 
approach: a common core is associated with a 
combination of on-chip peripherals (macrocells). 
The macrocells of the ST6240 are: a high perform
ance LCD controller/driver with 45 segment out
puts and 4 backplanes able to drive up to 180 
segments, two Timer peripherals each including an 
8-bit counter with a 7-bit software programmable 

Figure 2. ST6240 Block Diagram 
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NMI 

DATA -ROM 

USER 
SELECTABLE 

USER PROGRAM 
ROM DATA RAM 

7948 BYTES 192 BYTES 

DATA EEPROM 
128 BYTES 

PC 

STACK LEVEL 1 

STACK LEVEL 2 

STACK LEVEL 3 

STACK LEVEL 4 

STACK LEVEL 5 
STACK LEVEL 6 

I· BIT CORE I 

V00 V55 OSCin OSCout RESET 

Note: 
Ain= Analog Input 

ST6240 

prescaler (Timer), the digital watchdog (DWD), an 
8-bit AID Converter with up to 12 analog inputs, a 
Power Supply Supervisor and an 8-bit synchronous 
Serial Peripheral Interface (SPI). In addition these 
devices offer 128 bytes of EEPROM for storage of 
non volatile data. Thanks to these peripherals the 
ST6240 is well suited for general purpose, automo
tive, security, appliance and industrial applications. 
The ST62E40 EPROM version is available for pro
totypes and low-volume production, an OTP ver
sion is also available (see separate datasheet). 

VLCD1/3 VLCD213 VLCD 

PAO-PA7/Am 

PBO-PB3/Ain 
PB4/20mA SINK 
PBS/SCL/20mA SINK 
PB6/Sin/20mA SINK 
PB7/SouV20mA SINK 

TIMER 
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OSC32out 

S4-S48 (segments) 

COM1-COM4 

VA000479 

-------------- I5ii. ~~~~rug.~:~~n 3/79 
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ST6240 

PIN DESCRIPTION 

Voo and Vss. Power is supplied to the MCU using 
these two pins. Voo is power and Vss is the ground 
connection. 

OSCin and OSCout. These pins are internally 
connected with the on-chip oscillator circuit. A 
quartz crystal or a ceramic resonator can be con
nected between these tWo pins in order to allow the 
correct operation of the MCU with various stabil
ity/cost trade-offs. OSCin is the input pin, OSCout 
is the output pin. An external clock signal can be 
applied to OSCin. · 

RESET. The active low RESET pin is used to restart 
the microcontroller at the beginning of its program. 
The RESET pin is provided with an on-chip pull-up 
resistor and schmitt trigger input characteristics. 

TEST. The TEST must be held at Vss for normal 
operation . (an internal pull-down resistor selects 
normal operating mode if TEST pin is not con
nected). 

NMI. The NMI pin provides the capability for asyn
chronous applying an external top priority interrupt 
to the MCU.This pin is falling edge sensitive. The 
NMI pin is provided with an on-chip pull-up resistor 
and schmitt trigger input characteristics. 

TIMER. This is the TIMER 1 1/0 pin. In input mode 
it is connected to the prescaler and acts as external 
timer clock or as control gate for the internal timer 
clock. In the output mode the TIMER pin outputs 
the data bit when a time-out occurs. 

WDON. This pin selects the watchdog enabling 
option (hardware or software). A low level selects 
the hardware activated option (the watchdog is 
always active), a high level selects the software 
activated option (the watchdog can be activated by 
software, deactivated only by reset, thus enabling 
STOP mode). An internal pull-up resistance selects 
the software watchdog option if the WDON pin is 
not connected. 

PAO·PA7. These 8 lines are organized as one 1/0 
port (A). Each line may be configured under soft
ware control as an input with or without pull-up 
resistor, interrupt generating input with pull-up re
sistor, open-drain or push-pull output or as analog 
input for the AID converter. Port A has a 5mA drive 
capability in output mode. 

PBO-PB3,PB4-PB7. These 8 lines are organized 
as one 1/0 port (B). Each line may be configured 
under software control as an input with or without 
internal pull-up resistor, interrupt generating input 
with pull-up resistor, open-drain or push-pull out
put. PBO-PB3 can be programmed as analog in
puts for the AID converter while PB4-PB7 can also 
sink 20m A for direct LED driving. PB5-PB7 can also 
be used as respectively Clock, Data in and Data 
out pins for the on-chip SPI to carry the synchro
nous serial 1/0 signals. 

COM1·COM4. These four pins are the LCD periph
eral common outputs. They are the outputs of the 
on-chip backplane voltage generator which is used 
for multiplexing the 45 LCD lines allowing up to 180 
segments to be driven. 

S4-S48. These pins are the 45 LCD peripheral 
driver outputs of ST6240. Segments S1-S3 are not 
connected to any pin. 

VLCD. Display voltage supply. It determines the 
high voltage level on COM1-COM4 and S4-S48 
pins. 

VLCD1/3, VLCD2/3. Display supply voltage inputs 
for determining the display voltage levels on 
COM1-COM4 and S4-S48 pins during multiplex 
operation. 

PSS. This is the Power Supply Supervisor sensing 
pin. When the voltage applied to this pin is falling 
below a software programmed value the highest 
priority (NMI) interrupt can be generated. This pin 
has to be connected to the voltage to be super
vised. 

OSC32in and OSC32out. These pins are inter
nally connected with the on-chip 32kHz oscillator 
circuit. A 32.768kHz quartz crystal can be con
nected between these two pins if it is necessary to 
provide the LCD stand-by clock and real time inter
rupt. OSC32in is the input pin, OSC32out is the 
output pin. 

_4n_9 ___________ ID SGS·THOMSON . J.. il\Jfi©ii@~~ffi<e"if[;j@iiJfi©$ 
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ST62E40 
ST62T40 

8-BIT OTP/EPROM HCMOS MCUs WITH LCD 
DRIVER,EEPROM AND A/D CONVERTER 

• 3 to 6V supply operating range 

• 8.4MHz Maximum Clock Frequency 

• Run, Wait & Stop Modes 

• 5 different-interrupt vectors 

• Look-up table capability in EPROM 

• User EPROM: 7948 bytes 
Data RAM: 192 bytes 
LCD RAM: 24 bytes 
EEPROM: 128 bytes 

• PQFP80 and CQFP80-W packages 

• 16 fully software programmable 1/0 as: 
- Input with/without pull-up resistor 
- Input with interrupt generation 
- Open-Drain or Push-pull outputs 
-Analog Inputs (12 pins) 

• 4 1/0 lines can sink up to 20mA for direct LED or 
TRIAC driving and have SPI alternate functions 

• Two 8-bit counters and -7-bit programmable 
prescalers (Timer 1 and 2) 

• Software or hardware activated digital watchdog 

• ~-bit AID converter with up to 12 analog inputs 

• 8-bit synchronous serial peripheral interface 
(SPI) 

• LCD driver with 45 segment outputs, 4 backplane 
outputs and selectable duty cycle for up to 180 
LCD segments direct driving 

• 32kHz oscillator for stand-by LCD operation 

• Power Supply Supervisor (PSS) 

• One external not maskable interrupt 

• 9 powerful addressing modes 

• The accumulator, the X, Y, V & W registers, the 
port and peripherals data & control registers are 
addressed in the data space as RAM locations. 

• The ST62E40 is the EPROM version, ST62T40 
is the OTP version, fully compatible with ST6240 
ROM version. 

December 1993 

PRELIMINARY DATA 

PQFP80 

(Ordering Information at the end of the datasheet) 

67/79 

This is Preliminary data from SGS-THOMSON, details are subject to change wtthout notice. 
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ST62E40 - ST62T40 

Figure 1. 80 Pin Quad Flat Pack (QFP) Package Pinout 
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VROA1649 

ST62E40/T40 Pin Description 

Pin Pin Pin Pin Pin 
number name number name number 

--
1 S43 25 RESET 64 S26 
2 S44 26 OSCout 63 S25 
3 S45 27 OS Gin 62 S24 
4 S46 28 WDON 61 S23 
5 847 29 NMI 60 822 
6 S48 30 TIMER 59 S21 
7 COM4 31 PB7/Sout (1) 58 S20 
8 COM3 32 PB6/Sin (1) 57 S19 
9 COM2 33 PB5/SCL (1) 56 S18 
10 COM1 34 PB4 (1) 55 817 
11 VLCD1/3 35 PB3/Ain 54 816 
12 VLCD2/3 36 PB2/Ain 53 S15 
13 VLCD 37 PB1/Ain 52 S14 
14 PA7/Ain 38 PBO/Ain 51 S13 
15 PA6/Ain 39 OSC32out 50 S12 
16 PA5/Ain 40 OSC32in 49 S11 
17 PA4/Ain 48 S10 
18 TESTNpp 47 S9 
19 PA3/Ain 46 sa 
20 PA2/Ain 45 S7 
21 PA1/Ain 44 S6 
22 PAO/Ain 43 85 
23 Voo 42 S4 
24 Vss 41 PSS 

Note 1: 20mA Sink 

_68_17_9 _____________ I:ii. ~~~;m~:~~t: 
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Pin Pin Pin 
name number name 

65 S27 
66 S28 
67 S29 
68 S30 
69 831 
70 S32 
71 S33 
72 S34 
73 S35 
74 S36 
7!? S37 
76 S38 
77 S39 
78 S40 
79 S41 
80 S42 



GENERAL DESCRIPTION 

The ST62E40,T40 microcontrollers are members 
of the 8-bit HCMOS ST62xx family, a series of 
devices oriented to low-medium complexity appli
cations. They are the EPROM/OTP versions of the 
ST6240 ROM device and are suitable for product 
prototyping and low volume production. All ST62xx 
members are based on a building block approach: 
a common core is associated with a combination 
of on-chip peripherals (macrocells). The macro
cells of the ST6240 family are: a high performance 
LCD controller/driver with 45 segment outputs and 
4 backplanes able to drive up to 180 segments, two 

Figure 2. ST62E40 Block Diagram 
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ST62E40- ST62T40 

Timer peripherals each including an 8-bit counter 
with a 7-bit software programmable prescaler 
(Timer), the digital watchdog timer (DWD), an 8-bit 
ND Converter with up to 12 analog inputs, a Power 
Supply Supervisor and an 8-bit synchronous Serial 
Peripheral Interface (SPI). In addition these devices 
offer 128 bytes of EEPROM for storage of non 
volatile data. Thanks to these peripherals the 
ST6240 family is well suited for general purpose, 
automotive, security, appliance and industrial ap
plications. 
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ST62E40 • ST62T40 

PIN DESCRIPTION 

Voo and Vss. Power is supplied to the MCU using 
these two pins. Voo is power and Vss is the ground 
connection. 

OSCin and OSCout. These pins are internally 
connected with the on-chip oscillator circuit. A 
quartz crystal or a ceramic resonator can be con
nected between these two pins in order to allow the 
correct operation of the MCU with various stabil
ity/cost trade-offs. OSCin is the input pin, OSCout 
is the output pin. An external clock signal can be 
applied to OSCin. 

RESET. The active low RESET pin is used to restart 
the microcontroller at the beginning of its program. 
The RESET pin is provided with an on-chip pull-up 
resistor and schmitt trigger input characteristics. 

TESTNpp. The TEST must be held at Vss for 
normal operation (an internal pull-down resistor 
selects normal operating mode if TEST pin is not 
connected). 

NMI. The NMI pin provides the capability for asyn
chronous applying an external top priority interrupt 
to the MCU.This pin is falling edge sensitive. The 
NMI pin is provided with an on-chip pull-up resistor 
and schmitt trigger input characteristics. 

TIMER. This is the TIMER 1 1/0 pin. In input mode 
it is connected to the prescaler and acts as external 
timer clock or as control gate for the internal timer 
clock. In the output mode the TIMER pin outputs 
the data bit when a time-out occurs. 

WDON. This pin selects the watchdog enabling 
option (hardware or software). A low level selects 
the hardware activated option (the watchdog is 
always active), a high level selects the software 
activated option (the watchdog can be activated by 
software, deactivated only by reset, thus enabling 
STOP mode). An internal pull-up resistance selects 
the software watchdog option if the WDON pin is 
not connected. 

PAO-PA7. These 8 lines are organized as one 1/0 
port (A). Each line may be configured under soft
ware control as an input with or without pull-up 
resistor, interrupt generating input with pull-up re
sistor, open-drain or push-pull output or as analog 
input for the AID converter. Port A has a 5mA drive 
capability in output mode. 

PB,O-PB3,PB4-PB7. These 8 lines are organized 
as one 1/0 port (B). Each line may be configured 
under software control as an input with or without 
internal pull-up resistor, interrupt generating input 
with pull-up resistor, open-drain or push-pull out
put. PBO-PB3 can be programmed as analog in
puts for the AID converter while PB4-PB7 can also 
sink 20m A for direct LED driving. PB5-PB7 can also 
be used as respectively Clock, Data in and Data 
out pins for the on-chip SPI to carry the synchro
nous serial 1/0 signals. 

COM1-COM4. These four pins are the LCD periph
eral common outputs. They are the outputs of the 
on-chip backplane voltage generator which is used 
for multiplexing the 45 LCD lines allowing up to 180 
segments to be driven. 

54-548. These pins are the 45 LCD peripheral 
driver outputs of ST6240. Segments S1-S3 are not 
connected to any pin. 

VLCD. Display voltage supply. It determines the 
high voltage level on COM1-COM4 and S4-S48 
pins. 

VLCD1/3, VLCD2/3. Display supply voltage inputs 
for determining the display voltage levels on 
COM1-COM4 and S4-S48 pins during multiplex 
operation. 

PSS. This is the Power Supply Supervisor sensing 
pin. When the voltage applied to this pin is falling 
below a software programmed value the highest 
priority (NMI) interrupt can be generated. This pin 
has to be connected to the voltage to be super
vised. 

OSC32in and OSC32out. These pins are inter
nally connected with the on-chip 32kHz oscillator 
circuit. A 32.768kHz quartz crystal can be con
nected between these two pins if it is necessary to 
provide the LCD stand-by clock and real time inter
rupt. OSC32in is the input pin, OSC32out is the 
output pin. 

_70_17_9 __________ W'/, SGS·niOMSON 
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ST62E40,T40 EPROM/OTP DESCRIPTION 

The ST62E40 is the EPROM version of the ST6240 
ROM product. It is intended for use during the 
development of an application, and for pre-produc
tion and small volume production. The ST62T40 
OTP has the same characteristics. Both include 
EPROM memory instead of the ROM memory of 
the ST6240, and so the program and constants of 
the program can be easily modified by the user with 
the ST62E40 EPROM programming board from 
SGS-THOMSON. 

From a user point of view (with the following excep
tion) the ST62E40,T40 products have exactly the 
same software and hardware features of the ROM 
version. An additional mode is used to configure 
the part for programming of the EPROM, this is set 
by a + 12.5V voltage applied to the TEST NPP pin. 
The programming of the ST62E40,T40 is de
scribed in the User Manual of the EPROM Pro
gramming board. 

On the ST62E40, all the 8192 bytes of PROGRAM 
memory are available for the user, as all the 
EPROM memory can be erased by exposure to UV 
light. On the ST62T40 (OTP) device) a reserved 
area for test purposes exists, as for the ST6240 
ROM device. In order to avoid any discrepancy 
between program functionality when using the 
EPROM, OTP and ROM it is recommended not to 
use these reserved areas, even when using the· 
ST62E40. 

Other than this exception, the ST62E40,T40 parts 
are fully compatible with the ROM ST6240 equiva
lent, this datasheet thus provides only information 
specific to the EPROM based devices. 

ST62E40- ST62T40 

THE READER IS ASKED TO REFER TO THE 
DATASHEET OF THE ST6240 ROM-BASED DE
VICE FOR FURTHER DETAILS. 

EPROM ERASING 
The EPROM of the windowed package of the 
ST62E40 may be erased by exposure to Ultra 
Violet light. 

The erasure characteristic of the ST62E40 EPROM 
is such that erasure begins when the memory is 
.exposed to light with wave lengths shorter than 
approximately 4000A. It should be noted that sun
light and some types of fluorescent lamps have 
wavelengths in the range 3000-4000A. It is thus 
recommended that the window of the ST62E40 
package be covered by an opaque label to prevent 
unintentional erasure problems when testing the 
application in such an environment. 
The recommended erasure procedure of the 
ST62E40 EPROM is exposure to short wave ultra
violet light which has wavelength 2537A. The inte
grated dose (i.e. UV intensity x exposure time) for 
erasure should be a minimum of 15 W-sec/cm2. 
The erasure time with this dosage is approximately 
15 to 20 minutes using an ultraviolet lamp with 
12000f1W/cm2 power rating. The ST62E40 should 
be placed within 2.5 em (1 inch) of the lamp tubes 
during erasure. 

--------------------------- ~~~~;~~~:~~ ________________________ 7_10 __ 9 
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ST6242 
8-BIT HCMOS MCU WITH LCD DRIVER, 

AND A/D CONVERTER 

• 3 to 6V supply operating range 

• 8.4MHz Maximum Clock Frequency 

• -40 to +85°C Operating Temperature Range 

• Run, Wait & Stop Modes 

• 5 different interrupt vectors 

• Look-up table capability in ROM 

• User ROM: 
Data RAM: 
LCD RAM: 

• PQFP64 package 

7948 bytes 
128 bytes 

24 bytes 

• 10 fully software programmable 1/0 as: 
- Input with/without pull-up resistor 
- Input with interrupt generation 
-Open-Drain or Push-pull outputs 
-Analog Inputs (6 pins) 

• 4 1/0 lines can sink up to 20mA for direct LED or 
TRIAC driving and have SPI alternate functions 

• 8-bit counter with 7-bit programmable prescaler 

• Software activated digital watchdog 

• 8-bit AID converter with up to 6 analog inputs 

• 8-bit synchronous Serial Peripheral Interface 
(SPI) 

• LCD driver with 40 segment outputs, 4 back
plane outputs and selectable duty cycle for up to 
160 LCD segments direct driving 

• One external not maskable interrupt 

• 9 powerful addressing modes 

• The accumulator, the X, Y, V & W registers, the 
port and peripherals data & control registers are 
addressed in the data space as RAM.Iocations. 

• The ST62E42 is the EPROM version, ST62T42 
is the OTP version 

• Development tool: ST6242-EMU connected via 
RS232 to an MS-DOS Personal Computer 

December 1993 

PRELIMINARY DATA 

PQFP64 

(Ordering lnfonnation at the end of the datasheet) 

1171 

This is Preliminary Data from SGs-THOMSON, details are subject to change without notice. 
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ST6242. 

Figure 3. 64 Pin Quad Flat Pack (QFP) Package Pinout 

48 33 

49 32 

64 17 

123 16 
VROB1649 

ST6242 Pin Description 

Pin Pin Pin Pin Pin Pin Pin Pin 
number name number name number name number· name 

1 845 17 Voo 33 813 49 829 
2 846 18 Vss 34 814 50 830 
3 847 19 RESET 35 815 51 831 
4 848 29 08Cout 36 816 52 832 
5 COM4 21 08Cin 37 817 53 833 
6 COM3 22 NMI 38 818 54 834 
7 COM2 23 PB?/Sout (1) 39 819 55 835 
8 COM1 24 PBS/Sin (1) 40 820 56 836 
9 VLCD1/3 25 PB5/SCL (1) 41 821 57 837 
10 VLCD2/3 26 PB4 (1) 42 822 58 838 
11 VLCD 27 PB3/Ain 43 823 59 839 
12 PA7/Ain 28 PB2/Ain 44 824 60 840 
13 PA6/Ain 29 89 45 825 61 841 
14 PA5/Ain 30 810 46 826 62 842 
15 PA4/Ain 31 811 47 827 63 843 
16 TESTNpp 32 812 48 828 64 844 

Note 1: 20mA SINK 
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GENERAL DESCRIPTION 

The ST6242 microcontroller is a member of the 
8-bit HCMOS ST62xx family, a series of devices 
oriented to low-medium complexity applications. All 
ST62xx members are based on a building block 
approach: a common core is associated with a 
combination of on-chip peripherals (macrocells). 
The macrocells of the ST6242 are: a high perform-· 
ance LCD controller/driver with 40 segment out
puts and 4 backplanes able to drive up to 160 
segments. A Timer peripheral including an 8-bit 
counter with a 7-bit software programmable pres-

Figure 4. ST6242 Block Diagram 
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caler (Timer), the digital watchdog timer (DWD), an 
8-bit AID Converter with up to 6 analog inputs, a 
Power Supply Supervisor and an 8-bitsynchronous 
Serial Peripheral Interface (SPI). Thanks to these 
peripherals the ST6242 is well suited for general 
purpose, automotive, security, appliance and in
dustrial applications. The ST62E42 EPROM ver
sion is available for prototypes and low-volume 
production, an OTP version is also available (see 
separate datasheet). 
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ST6242 

PIN DESCRIPTION 

Voo and Vss. Power is supplied to the MCU using 
these two pins. Voo is power and Vss is the ground 
connection. 

OSCin and OSCout. These pins are internally 
connected with the on-chip oscillator circuit. A 
quartz crystal or a ceramic resonator can be con
nected between these two pins in order to allow the 
correct operation of the MCU with various stabil
ity/cost trade-offs. OSCin is the input pin, OSCout 
is the output pin. An external clock signal can be 
applied to OSCin. . 

RES~T. The active low RESET pin is used to restart 
the mrcrocontroller at the beginning of its program. 
Th~ RESET pin isproyided :-vith an on-chip pull-up 
res1stor and schmitt tngger mput characteristics. 

TEST. The TEST must be held at Vss for normal 
operation (an internal pull-down resistor selects 
normal operating mode if TEST pin is not con
nected). 

NMI. The NMI pin provides the capability for asyn
chronous applying an external top priority interrupt 
to the MCU.This pin is falling edge sensitive. The 
NMI pin is provided with an on-chip pull-up resistor 
and schmitt trigger input characteristics. 

PA4-PA7. These 4 lines are organized as one 1/0 
port (A). Each line may be configured under soft
ware control as an input with or without pull-up 
resistor, interrupt generating input with pull-up re
sistor, open-drain or push-pull output or as analog 
input for the AID converter. Port A has a SmA drive 
capability in output mode. 

PBO-P83,P84-PB7. These 6 lines are organized 
as one 1/0 port (B). Each line may be configured 
under software control as an input with or without 
internal pull-up resistor, interrupt generating input 
with pull-up resistor, open-drain or push-pull out
put. PB2-PB3 can be programmed as analog in
puts for the AID converter while PB4-PB7 can also 
sink 20m A for direct LED driving. PB5-PB7 can also 
be used as respectively Clock, Data in and Data 
out pins for the on-chip SPI to carry the synchro
nous serial I/O signals. 

COM1-COM4. These 4 pins are the LCD peripheral 
CO!f~mon outputs. They are the outputs of the on
chrp backplane voltage generator which is used for 
multiplexing the 40 LCD lines allowing up to 160 
segments to be driven. 

S~-S48. These pins are the 40 LCD peripheral 
dnver outputs of ST6242. Segments S1-S8 are not 
connected to any pin. 

VLCD. Display voltage supply. It determines the 
high voltage level on COM1-COM4 and S9-S48 
pins. 

VLCD1/3, VLCD2/3. Resistor network nodes for 
determining the intermediate display voltage levels 
on COM1-COM4 and S9-S48 pins during multiplex 
operation. 

4171 --------------------------- ~~~~;~~~:~n ---------------------------
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ST62E42 
ST62T42 

8-BIT OTP/EPROM HCMOS MCUs 
WITH LCD DRIVER, AND A/D CONVERTER 

• 3 to 6V supply operating range 

• 8.4MHz Maximum Clock Frequency 

• Run, Wait & Stop Modes 

• 5 different interrupt vectors 

• Look-up table capability in EPROM 

• User EPROM: 7948 bytes 
Data RAM: 128 bytes 
LCD RAM: 24 bytes 

• PQFP64 and CQFP64-W packages 

• 10 fully software programmable 1/0 as: 
- Input with/without pull-up resistor 
- Input with interrupt generation 
- Open-Drain or Push-pull outputs 
-Analog Inputs (6 pins) 

• 4 1/0 lines can sink up to 20mA for direct LED or 
TRIAC driving and have SPI alternate functions 

• 8-bit counters and 7-bit programmable prescal
ers 

• Software activated digital watchdog 

• 8-bit AID converter with up to 6 analog inputs 

• 8-bit synchronous serial ·peripheral interface 
(SPI) 

• LCD driver with 40 segment outputs, 4 backplane 
outputs and selectable duty cycle for up to 160 
LCD segments direct driving 

• One external not maskable interrupt 

• 9 powerful addressing modes 

• The accumulator, the X, Y, V & W registers, the 
port and peripherals data & control registers are 
addressed in the data space as RAM locations. 

• The ST62E42 is the EPROM version, ST62T42 
is the OTP version, fully compatible with ST6242 
ROM version. 

December 1993 

PRELIMINARY DATA 

PQFP64 

CQFP64-W 

(Ordering Information at the end of the datasheet) 

59171 

This is Preliminary data from SGS-THOMSON, details are subject to change wnhout notice. 
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ST62E42 - ST62T42 

Figure 1.Pin Quad Flat Pack (QFP) Package Pinout 

48 33 

49 32 

64 17 

123 16 
VROB1649 

ST62E42/T42 Pin Description 

Pin Pin Pin Pin Pin Pin Pin Pin 
number name number name number name number name 

1 545 17 Voo 33 513 49 529 
2 546 18 Vss 34 514 50 530 
3 547 19 RESET 35 515 51 531 
4 548 29 05Cout 36 516 52 532 
5 COM4 21 05Cin 37 517 53 533 
6 COM3 22 NMI 38 518 54 534 
7 COM2 23 PB7/5out (1) 39 519 55 535 
8 COM1 24 PB6/Sin (1) 40 520 56 536 
9 VLCD1/3 25 PB5/SCL (1) 41 521 57 537 
10 VLCD2/3 26 PB4 (1) 42 522 58 538 
11 VLCD 27 PB3/Ain 43 523 59 539 
12 PA7/Ain 28 PB2/Ain 44 524 60 540 
13 PA6/Ain 29 59 45 525 61 541 
14 PA5/Ain 30 510 46 526 62 542 
15 PA4/Ain 31 511 47 527 63 '543 
16 TESTNpp 32 512 48 528 64 544 

Note1:20mASINK 

_60_17_1 ___________ Jiii. ~~~:'::oo~~ 
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GENERAL DESCRIPTION 

The ST62E42,T42 microcontrollers are members 
of the 8-bit HCMOS ST62xx family, a series of 
devices oriented to low-medium complexity appli
cations. They are the EPROM/OTP versions of the 
ST6242 ROM device and are suitable for product 
prototyping and low volume production. All ST62xx 
members are based on a building block approach: 
a common core is associated with a combination 
of on-chip peripherals (macrocells). The macro
cells of the ST6242 family are: a high performance 
LCD controller/driver with 40 segment outputs and 

Figure 2. ST62E42 Block Diagram 

TEST/Vpp 

NMI 

USER PROGRAM 

EPROM 
7948x8 

PC 

STACK LEVEL 1 

STACK LEVEL 2 

STACK LEVEL 3 

STACK LEVEL 4 

STACK LEVEL 5 

STACK LEVEL 6 

128x8 

I· BIT CORE I 

V00 V55 OSCin OSCout RESET 

Note: Ain = Analog Input 

ST62E42- ST62T42 

4 backplanes able to drive up to 160 segments, a 
Timer peripheral including an 8-bit counter with a 
?-bit software programmable prescaler, a digital 
watchdog timer (DWD), an 8-bit ND Converter with 
up to 6 analog inputs and an 8-bit synchronous 
Serial Peripheral Interface (SPI). Thanks to these 
peripherals the ST6242 family is well suited for gen
eral purpose, .automotive, security, appliance and 
industrial applications. 

VLCDI/3 VLCD2/3 VLCD 

PA4-PA7/Ain 

PB2-PB3/Ain 
PB4/20mA SINK 
PBS/SCU20mA SINK 
PB6/Sin/20mA SINK 
PB7/SouU20mA SINK 

S9·S48 (segments) 

COM1·COM4 

VAOON479 

~ SGS·THOMSON ---------------- A"'f/. ~D©GJ©rn~rn©'ITGJ©II!D©~ 
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ST62E42 - ST62T42 

PIN DESCRIPTION 

Voo and Vss. Powe.r is supplied to the ST62E42 
using these two pins. Voo is power and Vss is the 
ground connection. 

OSCin and OSCout. These pins are internally 
connected with the on-chip oscillator circuit. A 
quartz crystal or a ceramic resonator can be con
nected between these two pins in order to allow the 
correct operation of the MCU with various stabil
ity/cost trade-offs. OSCin is the input pin, OSCout 
is the output pin. An external clock signal can be 
applied to OSCin. 

RESET. The active low RESET pin is used to restart 
the microcontroller at the beginning of its program. 
The RESET pin is provided with an on-chip pull-up 
resistor and schmitt trigger input characteristics. 

TESTNpp. The TEST p.in is used to place the MCU 
into special operating mode. TEST must be held at 
Vss for normal operation (an internal pull-down 
resistor is present to select normal operating mode 
if TEST pili is not connected). If this pin is con
nected to a + 12.5V level during the reset phase, 
the EPROM programming mode is entered. 

NMI. The NMI pin provides the capability for asyn
chronous applying an external top priority interrupt 
to the ST62E42.This pin is falling edge sensitive. 
The NMI pin is provided with an on-chip pull-up 
resistor and schmitt trigger input characteristics. 

PA4-PA7. These 4 lines are organized as one 110 
port (A). Each line may be configured under soft-. 
ware control as an input with or without pull-up 
resistor, interrupt generating input with pull-up re
sistor, open-drain or push-pull output or as analog 
input for the AID converter. Port A has a 5mA drive 
capability in output mode. 

PB2-PB3,PB4-PB7. These 6 lines are organized 
as one 110 port (B). Each line may be configured 
under software control as an input with or without 
internal pull-up resistor, interrupt generating input 
with pull-up resistor, open-drain or push-pull out
put. PB2-PB3 can be programmed as analog in
puts for the AID converter while PB4-PB7 can also 
sink 20m A for direct LED driving. PB5-PB7 can also 
be used as respectively Clock, Data in and Data 
out pins for the on-chip SPI to carry the synchro
nous serial 110 signals. 

COM1-COM4. These four pins are the LCD periph
eral common outputs. They are the outputs of the 
on-chip backplane voltage generator which is used 
for multiplexing the 40 LCD lines allowing up to 160 
segments to be driven. 

S9-S48. These pins are the 40 LCD peripheral 
driver outputs of ST62E42. Segments S1-S8 are 
not connected to any pin. 

VLCD. Display voltage supply. It determines the 
high voltage level on COM1-COM4 and S9-S48 
pins. · 

VLCD1/3, VLCD2/3. Display supply voltage inputs 
for determining the display voltage levels on 
COM1-COM4 and S9-S48 pins during multiplex 
operation. 

62/71 --------------------------- ~~~~;~~~::! ---------------------------
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ST62E42,T42 EPROM/OTP DESCRIPTION 

The ST62E42 is the EPROM version of the ST6242 
ROM product. It is intended for use during the 
development of an application, and for pre-produc
tion and small volume production. The ST62T42 
OTP has the same characteristics. Both include 
EPROM memory instead of the ROM memory of 
the ST6242, and so the program and constants of 
the program can be easily modified by the user with 
the ST62E42 EPROM programming board from 
SGS-THOMSON. 

From a user point of view (with the following excep
tion) the ST62E42,T42 products have exactly the 
same software and hardware features of the ROM 
version. An additional mode is used to configure 
the part for programming of the EPROM, this is set 
by a +12.5V voltage applied to the TESTNpp pin. 
The programming of the ST62E42,T42 is de
scribed in the User Manual of the EPROM Pro
gramming board. 

On the ST62E42, all the 8192 bytes of PROGRAM 
memory are available for the user, as all the 
EPROM memory can be erased by exposure to UV 
light. On the ST62T42 (OTP) device) a reserved 
area for test purposes exists, as for the ST6242 
ROM device. In order to avoid any discrepancy 
between program functionality when using the 
EPROM, OTP and ROM it is recommended not to 
use these reserved areas, even when using the 
ST62E42. 

Notes on programming: . 

In order to emulate exactly the ST6242 features 
with the ST62E42 and ST6242, some software 
precautions have to be taken: 

1. Data RAM: The data entered in the Data RAM 
bank register (CBh) must be 08h. 

2. 1/0: To prevent floating input or uncontrolled 110 
interrrupt on the EPROM/OTP devices, the port bits 
PAO-PA3, PBO, PB1 must be programmed as push
pull outputs. 

3. Timer: The bit "TOUT" of the Timer status control 
register (D4h) must be set "1" (timer in output 
mode). 

4. Data Memory Space: Write 40h at the address 
DFh of the Data Memory Space (desabled EE). 

5. Wh,en programming for the EPROM/OTP parts, 
it is suggested that the conditional assembly tech
nique is used for controlling the 1/0 ports in order 
to disable the appr()priate code for the ROM device. 

6. Do not access data space locations D5h, D6h, 
D?h, DAh, DBh. 

ST62E42 - ST62T42 

Other than this exception, the ST62E42,T42 parts 
are fully compatible with the ROM ST6242 equiva
lent, this datasheet thus provides only information 
specific to the EPROM based devices. 

THE READER IS ASKED TO REFER TO THE 
DATASHEET OF THE ST6242 ROM-BASED DE
VICE FOR FURTHER DETAILS. 

EPROM ERASING 

The EPROM of the windowed package of the 
ST62E42 may be erased by exposure to Ultra 
Violet light. 

The erasure characteristic ofthe ST62E42 EPROM 
is such that erasure begins when the memory is 
exposed to light with wave lengths shorter than 
approximately 4000A. It should be noted that sun
light and some types of fluorescent lamps have 
wavelengths in the range 3000-4000A. It is thus 
recommended that the window of the ST62E42 
package be covered by an opaque label to prevent 
unintentional erasure problems when testing the 
application in such an environment. 
The recommended erasure procedure of the 
ST62E42 EPROM is exposure to short wave ultra
violet light which has wavelength 2537A. The inte
grated dose (i.e. UV intensity x exposure time) for 
erasure should be a minimum of 15 W-sec/cm2. 
The erasure time with this dosage is approximately 
15 to 20 minutes using an ultraviolet lamp with 
12000J.1.W/cm2 power rating. The ST62E42 should 
be placed within 2.5 em (1 inch) of the lamp tubes 
during erasure. 

63171 ~ SGS·DfOMSON ------------- Ao.""f/. ~D!:~©rn~rn!:\i'~©ll!ID!:~ -------------
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516245 
8-BIT HCMOS MCU WITH LCD DRIVER, 

EEPROM AND A/D CONVERTER 

• 3 to 6V supply operating range 

• 8.4MHz Maximum Clock Frequency 

• -40 to +85°C Operating Temperature Range 

• Run, Wait & Stop Modes 

• 5 different interrupt vectors 

• Look-up table capability in ROM 

• User ROM: 3884 bytes 
Data RAM: 128 bytes 
LCD RAM: 12 bytes 
EEPROM: 64 bytes 

~ PQFP52 package 

• 11 fully software programmable 1/0 as: 
-Input with/without pull-up resistor 
- Input with interrupt generation 
-Open-Drain or Push-pull outputs 
-Analog Inputs (7 pins) 

• 4 1/0 lines can sink up to 20mA for direct LED or 
TRIAC driving, and have SPI alternate functions 

• Two 8-bit counters with 7-bit programmable 
prescalers (Timers 1 and 2) 

• Software activated digital watchdog 

• 8-bit AID converter with up to 7 analog inputs 

• 8-bit synchronous Serial Peripheral Interface 
(SPI) 

• LCD driver with 24 segment outputs, 4 back
plane outputs and selectable duty cycle for up to 
96 LCD segments direct driving 

• 32kHz oscillator for stand-by LCD operation 

• One external not maskable interrupt 

• 9 powerful addressing modes 

• The accumulator, the X, Y, V & W registers, the 
port and peripherals data & control registers are 
addressed in the data space as RAM locations. 

• The ST62E45 is the EPROM version, ST62T45 
is the OTP version 

• Development tool: ST6245-EMU connected via 
RS232 to an MS-DOS Personal Computer 

December 1993 

PRELIMINARY DATA 

PQFP52 

(Ordering Information at the end of the datasheet) 

1/76 

This is !'reliminary Data from SGS. THOMSON, details are subject to change wilhout notice. 
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ST6245 

Figure 4. 52 Pin Quad Flat Pack (QFP) Package Pinout 

39 27 

40 26 

52 14 

1 23 13 
VROC1649 

ST6245 Pin Description 

Pin .Pin Pin Pin Pin Pin ·Pin Pin 
number name number name number name number name 

--
1 COM4 14 RESET 27 OSC32out 40 S28 
2 COM3 15 OSCout 28 OSC32in 41 S29 
3 COM2 16 OSCin 29 S17 42 S30 
4 COM1 17 NMI 30 S18 43 S31 
5 VLCD1/3 18 TIMER 31 S19 44 S32 
6 VLCD2/3 19 PB7/Sout (1) 32 S20 45 S33 
7 VLCD 20 PBS/Sin (1) 33 S21 46 S34 
8 PA7/Ain 21 PB5/SCL (1) 34 S22 47 S35 
9 PA6/Ain 22 PB4 (1) 35 S23 48 S36 
10 PA5/Ain 23 PB3/Ain 36 S24 49 S37 
11 TEST 24 PB2/Ain 37 S25. 50 S38 
12 Voo 25 PB1/Ain 38 S26 51 S39 
13 Vss 26 PBO/Ain 39 S27 52 S40 

Note 1: 20mA SINK 

_217_s ____________ LV. ~~~©m~.,loo~~ 
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GENERAL DESCRIPTION 

The ST6245 microcontroller is a member of the 
8-bit HCMOS ST62xx family, a series of devices 
oriented to low-medium complexity applications. All 
ST62xx members are based on a building block 
approach: a common core is associated with a 
combination of on-chip peripherals (macrocells). 
The macrocells of the ST6245 are: a high perform
ance LCD controller/driver with 24 segment out
puts and 4 backplanes able to drive up to 96 
segments, two Timer peripherals each including an 
8-bit counter with a 7-bit software programmable 

Figure 5. ST6245 Block Diagram 

(1) 

TEST /Vpp 

NMI 

USER PROGRAM 

EPRmA' 1 

3884x8 

STACK LEVEL 1 

STACK LEVEL 2 

STACK LEVEL 3 

STACK LEVEL 4 

STACK LEVEL 5 

STACK LEVEL 6 

V00 V55 OSC1n OSCout RESET 

Note : Vpp only exists in EPROM version 

ST6245 

prescaler (Timer), the digital watchdog (DWD), an 
8-bit AID Converter with up to 7 analog inputs and 
an 8-bit synchronous Serial Peripheral Interface 
(SPI). In .addition these devices offer 64 bytes of 
EEPROM for storage of non volatile data. Thanks 
to these peripherals the ST6245 is well suited for 
general purpose, automotive, security, appliance 
and industrial applications. The ST62E45 EPROM 
version is available for prototypes and low-volume 
production, an OTP version is also available (see 
separate datasheet). 

VLCD1/3 VLCD213 VLCD 

PA5-~A7/Ain 

PBO-PB3/Ain 
PB4/20mA SINK 
PB5/SCl.120mA SINK 
PB61Sml20mA SINK 
P87/SouV20mA SINK 
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VR01994 

ru SGS·THOMSON ':'!I. ij)0©"'@~~@1:'IT"'@II!IO©® 
3/76 
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ST6245 

PIN DESCRIPTION 

Voo and Vss. Power is supplied to the MCU using 
these two pins. Voo is power and Vss is the ground 
connection. 

OSCin and OSCout. These pins are .internally 
connected with the on-chip oscillator circuit. A 
quartz crystal or a ceramic resonator can be con
nected between these two pins in order to allow the 
correct operation of the MCU with various stabil
ity/cost trade-offs. OSCin is the input pin OSCout 
is the output pin. An external clock sign~l can be 
applied to OSCin. 

RESET. The active low RESET pin is used to restart 
the microcontroller at the beginning of its program. 
The RESET pin is provided with an on-chip pull-up 
resistor and schmitt trigger input characteristics. 

TEST. The TEST must be held at Vss for normal 
operation (an internal pull-down resistor selects 
normal operating mode if TEST pin is not con
nected). 
NMI. The NMI pin provides the capability for asyn
chronous applying an external top priority interrupt 
to the MCU.This pin is falling edge sensitive. The 
NMI pin is provide9 with an on-chip pull-up resistor 
and schmitt trigger input characteristics. 

TIMER. This is the TIMER 1 1/0 pin. In input mode 
it is connected to the prescaler and acts as external 
timer clock or as control gate for the internal timer 
clock. In the output mode the TIMER pin outputs 
the data bit when a time-out occurs. 

PA5-PA7. These 3 lines are organized as one 1/0 
port (A). Each line may be configured under soft
ware control as an input with or without pull-up 
resistor, interrupt generating input with pull-up re
:>istor, open-drain or push-pull output or as analog 
1nput for the AID converter. Port A has a 5mA drive 
capability in output mode. 

PBO-PB3,PB4-PB7. These 8 lines are organized 
as one -1/0 port (B). Each line may be configured 
under software control as an input with or without 
internal pull-up resistor, interrupt generating input 
with pull-up resistor, open-drain or push-pull out
put. PBO-PB3 can be programmed as analog in
puts for the AID converter while PB4-PB7 can also 
sink20mAfordirect LED driving. PB5-PB7 can also 
be used as respectively Clock, Data in and Data 
out pins for the on-chip SPI to carry the synchro
nous serial 1/0 signals. 

COM1-COM4. These four pins are the LCD periph
eral C?mmon outputs. They are the outputs of the 
on-ch1p backplane voltage generator which is used 
for multiplexing the 24 LCD lines allowing up to 96 
segments to be driven. 

S17-S4D. These pins are the 24 LCD peripheral 
driver outputs of ST6245. Segments S1-S16 and 
S41-S48 are not connected to any pin. 

VLCD. Display voltage supply. It determines the 
high voltage level on COM1-COM4 and S1-S24 
pins. · 

VLCD1/3, VLCD2/3. Display supply voltage inputs 
for determining the display voltage levels on 
COM1-COM4 and S1-S24 pins during multiplex 
operation. 

OSC32in and OSC32out. These pins are inter
nally connected with the on-chip 32kHz oscillator 
circuit. A 32.768kHz quartz crystal can be con
nect~d between these two pins if it is necessary to 
prov1de the LCD :;;tand-by clock and real time inter
rupt. OSC32in is the input pin, OSC32out is the 
output pin. 

4f76 
-------------IV_ ~~~~?::oo~~ 
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ST62E45 
ST62T45 

8-BIT OTP/EPROM HCMOS MCUs 
WITH LCD DRIVER,EEPROM AND A/D CONVERTER 

• 3 to 6V supply operating range 

• 8.4MHz Maximum Clock Frequency 

• Run, Wait & Stop Modes 

• 5 different interrupt vectors 

• Look-up table capability in EPROM 

• User EPROM: 3884 bytes 
Data RAM: 128 bytes 
LCD RAM: 12 bytes 
EEPROM:. 64 bytes 

• PQFP52 and CQFP52-W packages 

• 11 fully software programmable 1/0 as: 
- Input with/without pull-up resistor 
- Input with interrupt generation 
- Open-Drain or Push-pull outputs 
-Analog Inputs (7 pins) 

• 4 1/0 lines can sink up to 20mA for direct LED or 
TRIAC driving and have SPI alternate functions 

• Two 8-bit counters and 7-bit programmable 
prescalers (Timers 1 and 2) 

• Software activated digital watchdog 

• 8-bit AID converter with up to 7 analog inputs 

• 8-bit synchronous serial peripheral interface 
(SPI) 

• LCD driver with 24 segment outputs, 4 backplane 
outputs and selectable duty cycle for up to 96 
LCD segments direct driving 

• 32kHz oscillator for stand-by LCD operation 

• One external not maskable interrupt 

• 9 powerful addressing modes 

• The accumulator, the X, Y, V & W registers, the 
port and peripherals data & control registers are 
addressed in the data space as RAM locations. 

• The ST62E45 is the EPROM version, ST62T45 
is the OTP version, fully compatible with ST6245 
ROM version. 

December 1993 

PRELIMINARY DATA 

PQFP52 

CQFP52-W 

(Ordering Information at the end of the datasheet) 

63/76 
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ST62E45 - ST62T 45 

Figure 1. 52 Pin Quad Flat Pack (QFP) Package Pinout 

39 27 

40 26 

52 14 

1 23 13 
VROC1649 

ST62E45/T45 Pin Description 

Pin Pin Pin Pin Pin Pin 
number name number name number name 

1 COM4 14 RESET 27 OSC32out 
2 COM3 15 OSCout 28 OSC32in 
3 COM2 16 OSCin 29 S17 
4 COM1 17 NMI 30 S18 
5 VLCD1/3 18 TIMER 31 S19 
6 VLCD2/3 19 PB7/Sout (1) 32 S20 
7 VLCD 20 PBS/Sin (1) 33 S21 
8 PA7/Ain 21 PB5/SCL (1) 34 S22 
9 PA6/Ain 22 PB4 (1) 35 S23 
10 PA5/Ain 23 PB3/Ain 36 S24 
11 TEST 24 PB2/Ain 37 S25 
12 Voo 25 PB1/Ain 38 S26 
13 Vss 26 PBO/Ain 39 S27 

Note 1: 20mA SINK 

64/76 r== SliS·lltOMSON -------------- /li.""'/. lilliT©iil©l~~~©m::J©JIIIIT©~ 
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Pin Pin 
number name 

40 S28 
41 S29 
42 S30 
43 S31 
44 S32 
45 S33 
46 S34 
47 S35 
48 S36 
49 S37 
50 S38 
51 S39 -

52 S40 



GENERAL DESCRIPTION 

The ST62E45,T45 microcontrollers are members 
of the 8-bit HCMOS ST62xx family, a series of 
devices oriented to low-medium complexity appli
cations. They are the EPROM/OTP versions of the 
ST6245 ROM device and are suitable for product 
prototyping and low volume production. All ST62xx 
members are based on a building block approach: 
a common core is associated with a combination 
of on-chip peripherals (macrocells). The macro
cells of the ST6245 family are: a high performance 
LCD controller/driver with 24 segment outputs and 

Figure 2. ST62E45 Block Diagram 
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ST62E45- ST62T45 

4 backplanes able to drive up to 96 segments, two 
Timer peripherals each including an 8-bit counter 
with a 7-bit software programmable prescaler 
(Timer), the digital watchdog timer (DWD), an 8-bit 
ND Converter with up to 7 analog inputs and an 
8-bit synchronous Serial Peripheral Interface (SPI). 
In addition these devices offer 64 bytes of EEPROM 
for storage of non volatile data. Thanks to these 
peripherals the ST6245 family is well suited for 
general purpose, automotive, security, appliance 
and industrial applications. 
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ST62E45 - ST62T45 

PIN DESCRIPTION 

Voo and Vs_s. Powe~ is supplied to the MCU using 
these two pms. Voo 1s power and Vss is the ground 
connection. 

OSCin and ~SCout. These pins are internally 
connected With the on-chip oscillator circuit. A 
quartz crystal or a ceramic resonator can be con
nected between these two pins in order to allow the 
correct operation of the MCU with various stabil
!ty/costtrade-o~s. OSCin is the input pin, OSCout 
IS the output pm. An external clock signal can be 
applied to OSCin. 

RESET. The active low RESET pin is used to restart 
the microcontroller at the beginning of its program. 
The RESET pin is provided with an on-chip pull-up 
resistor and schmitt trigger input characteristics. 

TESTNpp. The TEST must be held at Vss for 
normal operation (an internal pull-down resistor 
selects normal operating mode if TEST pin is not 
connected). 

NMI. The NMI pin provides the capability for asyn
chronous applying an external top priority interrupt 
to the MCU.This pin is falling edge sensitive. The 
NMI pin is provided with an on-chip pull-up resistor 
and schmitt trigger input characteristics. 

TIMER. This is the TIMER 1 1/0 pin. In input mode 
it is connected to the prescaler and acts as external 
timer clock or as control gate for the internal timer 
clock. In the output mode the TIMER pin outputs 
the data bit when a time-out occurs. 

PA5-PA7. These 3 lines are organized as one 1/0 
port (A). Each line may be configured under soft
wa~e co~trol as an input with or without pull-up 
res1stor, Interrupt generating input with pull-up re
sistor, open-drain or push-pull output or as analog 
input for the AID converter. Port A has a 5mA drive 
capability in output mode. 

PBO-PB3,PB4-PB7. These 8 lines are organized 
as one 1/0 port (B). Each line may be configured 
under software control as an input with or without 
in~ernal pull-up resistor, interrupt generating input 
w1th pull-up res1stor, open-drain or push-pull out
put. PBO-PB3 can be programmed as analog in
puts for the AID converter while PB4-PB7 can also 
sink20mA for direct LED driving. PB5-PB7 can also 
be used as respectively Clock, Data in and Data 
out pins for the on-chip SPI to carry the synchro
nous serial 1/0 signals. 

COM1-COM4. These four pins are the LCD periph
eral c?mmon outputs. They are the outputs of the 
on-chip backplane voltage generator which is used 
for multiplexing the 24 LCD lines allowing up to 96 
segments to be driven. 

S17-S40. These pins are the 24 LCD peripheral 
driver outputs of ST62E45. Segments S1-S16 and 
S41-S48 are not connected to any pin. 

V_LCD. Display voltage supply. It determines the 
h1gh voltage level on COM1-COM4 and S1-S24 
pins. 

VLCD1/3, VLCD2/3. Display supply voltage inputs 
for determining the display voltage levels on 
COM1~COM4 and S1-S24 pins during multiplex 
operat1on. 

OSC32in and OSC32out. These pins are inter
nally connected with the on-chip 32kHz oscillator 
circuit. A 32.768kHz quartz crystal can be con
nect~d between these two pins if it is necessary to 
prov1de the LCD stand-by clock and real time inter
rupt. OSC32in is the input pin, OSC32out is the 
output pin. 
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ST62E45,T45 EPROM/OTP DESCRIPTION 

· The ST62E45 is the EPROM version of the ST6245 
ROM product. It is intended for use during the 
development of an application, and for pre-produc
tion and small volume production. The ST62T45 
OTP has the same characteristics. Both include 
EPROM memory instead of the ROM memory of 
the ST6245, and so the program and constants of 
the program can be easily modified by the user with 
the ST62E45 EPROM programming board from 
SGS-THOMSON. 

From a user point of view (with the following excep
tion) the ST62E45,T45 products have exactly the 
same software and hardware features of the ROM 
version. An additional mode is used to configure 
the part for programming of the EPROM, this is set 
by a+ 12.5V voltage applied to the TESTNPP pin. 
The programming of the ST62E45,T45 is de
scribed in the User Manual of the EPROM Pro
gramming board. 

On the ST62E45, all the 3884 bytes of PROGRAM 
memory are available for the user, as all the 
EPROM memory can be erased by exposure to UV 
light. On the ST62T45 (OTP) device) a reserved 
area for test purposes exists, as for the ST6245 
ROM device. In order to avoid any discrepancy 
between program functionality when using the 
EPROM, OTP and ROM it is recommended not to 
use these reserved areas, even when using the 
ST62E45. 

Notes on programming: 

In order to emulate exactly the ST6245 features 
with the ST62E45 and ST6245, some software 
precautions have to be taken: 

1. 1/0: To prevent floating input or uncontrolled 1/0 
interrrupt on the EPROM/OTP devices, the port bits 
PAO-PA4 must be programmed as push-pull out
puts. 

2. When programming for the EPROM/OTP parts, 
it is suggested that the conditional assembly tech
nique is used for controlling the 1/0 ports in order 
to disable the appropriate code for the ROM device. 

3. Do not access data space locations CAh, DAh . 

Other than this exception, the ST62E45,T 45 parts 
are fully compatible with the ROM ST6245 equiva
lent, this datasheet thus provides only information 
specific to the EPROM based devices. 

ST62E45 - ST62T45 

THE READER IS ASKED TO REFER TO THE 
DATASHEET OF THE ST6240 ROM-BASED DE· 
VICE FOR FURTHER DETAILS. 

EPROM ERASING 

The EPROM of the windowed package of the 
ST62E45 may be erased by exposure to Ultra 
Violet light. 

The erasure characteristic of the ST62E45 EPROM 
is such that erasure begins when the memory is 
exposed to light wit.h wave lengths shorter than 
approximately 4000A. It should be noted that sun
light and some types of fluorescent lamps have 
wavelengths in the range 3000-4000A. It is thus 
recommended that the window of the ST62E45 
package be covered by an opaque label to prevent 
unintentional erasure problems when testing the 
application in such an environment. 
The recommended erasure procedure of the 
ST62E45 EPROM is exposure to short wave ultra
violet light which has wavelength 2537A. The inte
grated dose (i.e. UV intensity x exposure time) for 
erasure should be a minimum of 15 W-sec/cm2• 
The erasure time with this dosage is approximately 
15 to 20 minutes using an ultraviolet lamp with 
12000J!W/cm2 power rating. The ST62E45 should 
be placed within 2.5 em (1 inch)·of the lamp tubes 
during erasure. 

~ SCiS·THOMSON -------------- •""!/. lilln©oo©rn~~©'illm©illn©~ 
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ST6280 
8-BIT HCMOS MCU WITH DOT MATRIX LCD DRIVER 

EEPROM AND AID CONVERTER 

• 4.5 to 6V supply operating range 

• 8.4 MHz Maximum Clock Frequency 
• -40 to +85°C Operating Temperature Range 
• Run, Wait & Stop Modes 
• 5 different interrupt vectors 

• Look-up table capability in ROM 
• User ROM: 7948 bytes 

Data RAM: 192 bytes 
LCD RAM: 128 bytes 
EEPROM: 128 bytes 

• PQFP1 00 package 
• 12 fully software programmable 1/0 as: 

- Input with/without pull-up resistor 
- Input with interrupt generation 
- Open-Drain or Push-pull outputs 
- Analog Inputs 

• 10 1/0 lines can sink up to 20m A for direct LED or 
TRIAC driving and have SPI alternate functions 

• One 8-bit counter with 7-bit programmable pres
caler (Timer 1) 

• One 8-bit auto-reload timer with 7-bit program-
mable prescaler (ARTimer) 

• Software activated digital watchdog 
• 8-bit ND converter with up to 12 analog inputs 

• 8-bit synchronous serial peripheral interface 
(SPI) 

• LCD driver controller with 48 segments outputs, 
8 backplane and 8 software selectable seg
ment/backplane outputs able to drive up to 
48x16 (768) or 56x8 (448) segments. 

• 32kHz oscillator for stand-by LCD operation 
• One external not maskable interrupt 
• 9 powerful addressing modes 
• The accumulator, the X, Y, V & W registers, the 

port and peripherals data & control registers are 
addressed in the data space as RAM locations. 

• The ST62E80 is the EPROM version, ST62T80 
is the OTP version 

• Development tool: ST628x-EMU connected via 
a standard RS232 to an MS-DOS Personal 
Computer 

November 1993 

PRELIMINARY DATA 

PQFP100 

(Ordering information at the end of the datasheet) 
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This is preliminary data from SGS·THOMSON. Details are subject to change wtthout notice. 
247 



ST6280 

Figure 1.100 Pin Quad Flat Pack (QFP) Package Pinout 

ST6280 Pin Description 

Pin Pin Pin 
number name number 

1 S39 31 
2 S40 32 
3 S41 33 
4 S42 34 
5 S43 35 
6 S44 36 
7 S45 37 
8 S46 38 
9 S47 39 
10 S48 40 
11 S49 41 
12 S50 42 
13 S51 43 
14 S52 44 
15 S53 45 
16 S54 46 
17 S55 47 
18 S56 48 
19 PB?/ARTIMout 49 

/Ain 50 
20 PB6/ARTIMin 

/Ain 
21 PB5/Ain 
22 PB4/Ain 
23 PB3/Ain 
24 PB2/Ain 
25 PB1/Ain 
26 ·PBO/Ain 
27 TEST 
28 OSCout 
29 OSCin 
30 RESET 

Note 1: 20mA SINK 

100 

1 
2 
3 

30 

31 

Pin 
name 

PC?/Ain 
PC6/Ain 
PC5/Ain 
PC4/Ain 
PC3(1) 

PC2(1l 
PC1 (1) 

PC0(1l 
NMI 
Voo 
Vss 
VLCD 
VLCD4/5 
VLCD3/5 
VLCD2/5 
VLCD1/5 
PA?/Sout 
PA6/Sin 
PA5/SCL 
PA4/TIM1 

(1) 

(1) 

(1) 

(1) 

81 

80 

51 

50 
VROE1649 

Pin Pin 
number name 

51 PA3(1l 
52 PA2Pl 
53 OSC32out 
54 OSC32in 
55 COM1 
56 COM2 
57 COM3 
58 COM4 
59 COM5 
60 COMB 
61 COM? 
62 COMB 
63 COM9/S1 
64 COM10/S2 
65 COM11/S3 
66 COM12/S4 
67 COM13/S5 
68 COM14/S6 
69 COM15/S7 
70 COM16/SB 
71 S9 
72 S10 
73 S11 
74 S12 
75 S13 
76 S14 
77 S15 
78 S16 
79 S17 
80 S18 

_21_11_8 __________ ID SCiS·1HOMSON 
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Pin Pin 
number name 

81 S19 
82 S20 
83 S21 
84 S22 
85 S23 
86 S24 
87 S25 
88 S26 
89 S27 
90 S28 
91 S29 
92 S30 
93 S31 
94 S32 
95 S33 
96 S34 
97 S35 
98 S36 
99 S37 
100 S38 



GENERAL DESCRIPTION 

The ST6280 microcontrollers is a member of the a
bit HCMOS ST62xx family, a series of devices ori
ented to low-medium complexity applications. All 
ST62xx members are based on a building block 
approach: 

a common core is associated with a combination of 
on-chip peripherals (macrocells). The macrocells 
of the ST6280 are an advanced LCD driver/con
troller with 48 segments, 8 backplanes and 8 soft
ware selectable segment/backplane outputs able 
to drive up to 48x16 (768) or 56x8 (448) segments, 
one 8 bit Autoreload timer with 7 bit programmable 
prescaler (ARTimer), one 8 bit standard 

Figure 2. ST6280 Block Diagram 

TEST 

NMI 

USER PROGRAM 

ROM 

7948 Bytes 

PC 

STACK LEVEL 1 

STACK LEVEL2 

STACK LEVEL3 

STACK LEVEL4 

STACK LEVELS 

STACK LEVEL 6 

ST6280 

timer/counter with a 7-bit software programmable 
prescaler (Timer 1), the digital watchdog (DWD), 
an 8-bit AID Converter with up to 12 analog inputs, 
a 32kHz Oscillator, and an 8-bit synchronous serial 
peripheral interface (SPI). In addition this device 
offers 128 bytes of EEPROM for storage of non
volatile data. 

Thanks to these peripherals the ST6280 is well 
suited for general purpose, automotive, security, 
appliance and industrial applications. The 
ST62E80 EPROM version is available for prototyp
ing and low-volume production, an OTP version is 
also available (see separate datasheet). 

~.__I_A_R_TI_M_ER _ __, 

~ 

PA2-PA3, 20mA Sink 
PA4/TIM1, 20mA Sink 
PAS/SCL. 20mA Sink 
PA6/Sin, 20mA Sink 
PA7/Sout, 20mA Sink 

PBO·PBS/Ain 
PB6/TIMin2/Ain 
PB7/TIMout2/Ain 

PCO-PC3. 20mA Sink 
PC4·PC7/Ain 

Ain = Analog Input 

OSC32in 

OSC32out 

S9·S56 (48 segments) 

COM1-COMB (B commons) 

COM9/S1-COM16/S8 
(8 commons)-(8 segments) 

VAOOD479 
V00 V55 OSCin OSCout VLCD 1/5 215 3/5 4/5 515 

-------------- lFfi. ~~~~m~r::i!~~ 3/118 
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ST6280 

PIN DESCRIPTION 

Voo and Vss. Power is supplied to the MCU using 
these two pins. Voo is power and Vss is the ground 
connection. 

OSCin and OSCout. These pins are internally 
connected with the on-chip oscillator circuit. A 
quartz crystal or a ceramic resonator can be con
nected between these two pins in order to allow the 
correct operation of the MCU with various stabil
ity/cost trade-oils. OSCin is the input pin, OSCout 
is the output pin. An external clock signal can be 
applied to OSCin. 

RESET. The active low RESET pin is used to re
start the microcontroller at the beginning of its pro
gram. The RESET pin is provided with an on-chip 
pull-up resistor and schmitt trigger input charac
teristics. · 

TEST. TEST must be held at Vss for normal opera
tion (an internal pull-down resistor selects normal 
operating mode if TEST pin is not connected). 

NMI. The NMI pin provides the capability for asyn
chronous applying an external top priority interrupt 
to the MCU. This pin is falling edge sensitive. The 
NMI pin is provided with an on-chip pull-up resistor 
and schmitt trigger input characteristics. 

PA4/TIM1. This pin can be used as Timer 1 1/0 pin. 
In input mode it is connected to the timer prescaler 
input and acts as the external timer clock or as the 
control gate for the internal timer clock. In the out
put mode the timer pin outputs the timer data bit 
when a time out occurs. 
To use this pin as Timer output the 1/0 pin has to be 
programmed as open-drain outp'ut. To use this pin 
as Timer input the 1/0 pin has to be programmed 
as input. 

PB6/TIMIN2, PB7/TIMOUT2. These pins are the 
Input and Output pins of the Autoreload Timer. The 
timer input pin ARTIMin is connected to port line 
PB6. To use the line as timer input function, PB6 
has to be programmed as input with or without pull
up. The timer output pin is connected to the port 
line PB?. A dedicated bit in the ARTIMER mode 
control register sets the line as timer output func
tion ARTIMout. 

PA2-PA7. These 6 lines are organized as one 1/0 
port (A). Each line may be configured under soft
ware control as an input with or without internal 
pull-up resistor, an interrupt generating input with 
pull-up resistor, or an open-drain or push-pull out
put. In output mode these lines can also sink 20mA 

for direct LED or triac driving. PA5-PA7 can also be 
used as respectively Clock, Data in and Data out 
pins for the on-chip SPI to carry the synchronous 
serial 1/0 signals. PA4 can also be used as the 
TIMER 1 1/0 pin. 

PBO-PB7. These 8 lines are organized as one 1/0 
port (B). Each line may be configured under soft
ware control as an input with or without internal 
pull-up resistor, an interrupt generating input with 
pull-up resistor, open-drain or push-pull output or 
as an analog input for the AID converter. PB6 is 
also connected to the ARTIMER input function 
while PB? can act as the ARTIMER output. 

PCO-PC3, PC4-PC7. These 8 lines are organized 
as one 1/0 port (C). Each line may be configured 
under software control as an input with or without 
internal pull-up resistor, an interrupt generating in
put with pull-up resistor, or an open-drain or push
pull output. PCO-PC3 can also sink 20mA for direct 
LED or triac driving while PC4-PC7 can be pro
grammed as analog inputs for the AID converter. 

COM1-COM8. These eight pins are the LCD pe
ripheral common outputs. They are the outputs of 
the on-chip backplane voltage generator which is 
used for multiplexing the LCD segment lines. 

S9-S56. These pins are the 48 LCD peripheral 
driver outputs of the ST6280. Segments S1-S8 are 
multiplexed with COM9-COM16 and their function 
is software selectable. 

COM9/S1-COM16/S8. These pins are the 8 multi
plexed common/segment lines. Under software 
selected control, they can act as LCD common out
puts allowing a 48x16 dot matrix operation, or they 
can act as segment outputs allowing 56x8 dot ma
trix operation. 

VLCD1/5-VLCD5/5. Resistor network nodes for 
determining the intermediate LCD voltage levels 
on COM1-COM8/COM16 and S1/S8-S56 pins dur
ing multiplex operation. 

OSC32in and OSC32out. These pins are inter
nally connected With the on-chip 32kHz oscillator 
circuit. A 32. 768kHz quartz crystal can be con
nected between these two pins if it is necessary to 
provide the LCD stand-by clock and real time inter
rupt. OSC32in is the input pin, OSC32out is the 
output pin. 

4/118 ~ SCS-nfOMSON -------------- ~"'fl. &'!lfii!:WJ©~~rnl!:'illiil©lmnl!:~ 
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ST62E80 
ST62T80 

8-BIT EPROM HCMOS MCU WITH DOT MATRIX LCD DRIVER 
EEPROM AND AID CONVERTER 

• 4.5 to 6V supply operating range 
• 8.4MHz Maximum Clock Frequency 
• -40 to +85°C Operating Temperture Range 
• Run, Wait & Stop Modes 
• 5 different interrupt vectors 
• Look-up table capability in EPROM 

User EPROM: 8192 bytes 
Data RAM: 192 bytes 
LCD RAM: 128 bytes 
EEPROM: 128 bytes 

• PQFP1 00 and CQFP1 00-W packages 
• 12 fully software programmable 1/0 as: 

- Input with/without pull-up resistor 

_ Input with interrupt generation 

_ Open-Drain or Push-pull outputs 

_ Analog Inputs 

• 10 1/0 lines can sink up to 20mA for direct LED or 
TRIAC driving and have SPI alternate functions 

• One 8-bit counter with 7-bit programmable pres
calers (Timer 1) 

• One 8-bit auto-reload timer with 7-bit program-
mable prescaler (Timer 2) 

• Software activated digital watchdog 
• 8-bit AID converter with up to 12 analog inputs 
• 8-bit synchronous serial peripheral interface 

(SPI) 
• LCD driver with 48 segment outputs, 8 back

plane outputs and 8 software selectable 
segment/backplane outputs able to drive up to 
48x16 (768) or 56x8 (448) LCD segments. 

• 32kHz oscillator for stand-by LCD operation 
• One external not maskable interrupt 
• 9 powerful addressing modes 
• The accumulator, the X, Y, V & W registers, the 

port and peripherals data & control registers are 
addressed in the data space as RAM locations. 

• The ST62E80 is the EPROM version, ST62T80 
is the OTP version, fully compatible with ST6280 
ROM version. 

November 1993 

PRELIMINARY DATA 

PQFP100 

CQFP100-W 

(Ordering Information at the end of the datasheet) 
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ST62E80 - ST62T80 

Figure 1.100 Pin Quad Flat Pack (QFP) Package Pinout 

100 81 

80 

51 

31 50 
VROE1649 

ST62E80/T80 Pin Description 

Pin Pin Pin Pin Pin Pin Pin Pin 

number name number name number name number name 

1 839 31 PC7/Ain 51 PA3(1l 81 819 

2 S40 32 PC6/Ain 52 PA2(1l 82 S20 

3 S41 33 PC5/Ain 53 OSC32out 83 S21 

4 S42 34 PC4/Ain 54 OSC32in 84 S22 
5 S43 35 PC3(1l 55 COM1 85 S23 
6 S44 36 PC2(1l 56 COM2 86 824 

7 S45 37 PC1 (1) 57 COM3 87 S25 
8 S46 38 PC0(1) 58 COM4 88 S26 
9 S47 39 NMI 59 COM5 89 S27 
10 S48 40 Voo 60 COM6 90 S28 
11 S49 41 Vss 61 COM? 91 S29 
12 S50 42 VLCD 62 COMB 92 S30 
13 851 43 VLCD4/5 63 COM9/S1 93 S31 
14 S52 44 VLCD3/5 64 COM10/S2 94 S32 
15 S53 45 VLCD2/5 65 COM11/S3 95 S33 
16 S54 46 VLCD1/5 66 COM12/S4 96 S34 
17 S55 47 PA7/Sout (1) 67 COM13/S5 97 835 
18 856 48 PAS/Sin (1) .68 COM14/S6 98 S36 
19 PB7fTIMout2 49 PA5/SCL (1) 69 COM15/S7 99 S37 

/Ain 50 PA4fTIM1 (1) 70 COM16/S8 100 S38 
20 PB6fTIMin2 71 S9 

/Ain 72 810 
21 PB5/Ain 73 S11 
22 PB4/Ain 74 812 
23 PB3/Ain 75 S13 
24 PB2/Ain 76 S14 
25 PB1/Ain 77 S15 
26 PBO/Ain 78 S16 
27 TESTNpp 79 S17 
28 OSCout 80 S18 
29 OSCin 
30 RESET 

Note 1: 20mA SINK 

_76_11_1_8 ---------- Gi_ SliS-niOMSON -----------
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GENERAL DESCRIPTION 

The ST62E80, ST62T80 microcontrollers are 
members of the 8-bit HCMOS ST62xx family, a se
ries of devices oriented to low-medium complexity 
applications. They are the EPROM/OTP versions 
of the ST6280 ROM device and are suitable for 
prototyping and low-volume production. All 
ST62xx members are based on a building block 
approach: a common core is associated with a 
combination of on-chip peripherals (macrocells). 
The macrocells of the ST6280 family are: an ad
vanced LCD driver/controller with 48 segments, 8 
backplanes and 8 software selectable seg-

Figure 2. ST62E80/T80 Block Diagram 

TESTN, 

NMI 

USER PROGRAM 

EPROM 

7948x8 

PC 

STACK LEVEL 1 

STACK LEVEL 2 

STACK LEVEL 3 

STACK LEVEL 4 

STACK LEVEL 5 

STACK LEVEL 6 

Voo V88 OSCin OSCout 

ST62E80 - ST62T80 

ment/backplane outputs able to drive up to 48x16 
(768) or 56x8 (448) segments, one 8 bit reload 
timer with 7 bit programmable prescaler (Timer 2), 
one 8 bit standard timer/counter with a 7-bit soft
ware programmable prescaler (Timer 1), the digital 
watchdog timer (DWD), an 8-bit AID Converter 
with up to 12 analog inputs, a 32kHz Oscillator, 
and an 8-bit synchronous serial peripheral inter
face (SPI). In addition this device offers 128 bytes 
of EEPROM for storage of non-volatile data. 
Thanks to these peripherals the ST6280 family is 
well suited for general purpose, automotive, secu
rity, appliance and industrial applications. 

VLCD 1/5 215 3/5 4/5 515 

PA2·PA3, 20mA Sink 
PA4/TIM1, 20mA Sink 
PA5/SCL, 20mA Sink 
PAS/Sin, 20mA Sink 
PA7/Sout, 20mA Sink 

PBO-PB5/Ain 
PB6/TIMin2/Ain 
PB7/TIMout2/Ain 

PCO-PC3, 20mA Sink 
PC4/PC7/Ain 

Aln = Analog Input 

OSC32ln 

OSC32out 

S9-S56 (48 segments) 

COM1·COMS (8 commons) 

COM9/S1-COM16/S8 
(8 commons)-(8 segments) 

VAOOL479 

liii. ~~~©m~~oo~~ ___________ 7:..:7.:...:'1~18 
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ST62E80 - ST62T80 

PIN DESCRIPTION 

Voo and Vss. Power is supplied to the MCU using 
these two pins. Voo is power and Vss is the ground 
connection. 

OSCin and OSCout. These pins are internally 
connected with the on-chip oscillator circuit. A 
quartz crystal or a ceramic resonator can be con
nected between these two pins in order to allow the 
correct operation of the MCU with various stabil
ity/cost trade-offs. OSCin is the input pin, OSCout 
is the output pin. An eXternal clock signal can be 
applied to OSCin. · 

RESET. The active low RESET pin is used tore
start the microcontroller at the beginning of its pro
gram. The RESET pin is provided with an on-chip 
pull-up resistor and schmitt trigger input charac
teristics. 

TEST. TEST must be held at Vss for normal opera
tion (an internal pull-down resistor selects normal 
operating mode if TEST pin is not connected). 

NMI. The NMI pin provides the capability for asyn
chronous applying an external top priority interrupt 
to the MCU. This pin is falling edge sensitive. The 
NMI pin is provided with an on-chip pull-up resistor 
and schmitt trigger input characteristics. 

PA4/TIM1. This pin can be used as Timer 1 1/0 pin. 
In input mode it is connected to the timer prescaler 
input and acts as the external timer clock o( as the 
control gate for the internal timer clock. In the out
put mode the timer pin outputs the timer data bit 
when a time out occurs. 
To use this pin as Timer output the 1/0 pin has to be 
programmed as open-drain output. To use this pin 
as Timer input the 1/0 pin has to be programmed 
as input. 

PB6/TIMIN2, P87/TIMOUT2. These pins are the 
Input and Output pins of. the Auto reload Timer. The 
timer input pin ARTIMin is connected to port line 
PB6. To use the line as timer input function, PB6 
has to be programmed as input with or without pull
up. The timer output pin is connected to the port 
line PB7. A dedicated bit in the ARTIMER mode 
control register sets the line as timer output func
tion ARTIMout. 
PA2-PA7. These 6 lines are organized as one 1/0 
port (A). Each line may be configured under soft
ware control as an input with or without internal 
pull-up resistor, an interrupt generating input with 
pull-up resistor, or an open-drain or push-pull out
put. In output mode these lines can also sink 20mA 

for direct LED or triac driving. PA5-PA7 can also be 
used as respectively Clock, Data in and Data out 
pins for the on-chip SPI to carry the synchronous 
serial 1/0 signals. PA4 can also be used as the 
TIMER 1 1/0 pin. 

PBO-PB7. These 8 lines are organized as one 1/0 
port (B). Each line may be configured under soft
ware control as an input with or without internal 
pull-up resistor, an interrupt generating input with 
pull-~p resistor, open-drain or push-pull output or 
as an analog input for the ND converter. PB6 is 
also connected to the ARTIMER input function 
while PB7 can act as the ARTIMER output. 

PCO-PC3, PC4-PC7. These 8 lines are organized 
as one 1/0 port (C). Each line may be configured 
under software control as an input with or without 
internal pull-up resistor, an interrupt generating in
put with pull-up resistor, or an open-drain or push
pull output. PCO-PC3 can also sink 20m A for direct 
LED or triac driving while PC4-PC7 can be pro
grammed as analog inputs for the ND converter. 

COM1-COM8. These eight pins are the. LCD pe
ripheral common outputs. They are the outputs of 
the on-chip backplane voltage generator which is 
used for multiplexing the LCD segment lines. 

S9-S56. These pins are the 48 LCD peripheral 
driver outputs of the ST6280. Segments S1-S8 are 
multiplexed with COM9-COM16 and their function 
is software selectable. 

COM9/S1-COM16/S8. These pins are the 8 multi
plexed common/segment lines. Under software 
selected control, they can act as LCD common out
puts allowing a 48x16 dot matrix operation, or they 
can act as segment outputs allowing 56x8 dot ma
trix operation. 

VLCD1/5-VLCD5/5. Resistor network nodes for 
determining the intermediate LCD voltage levels 
on COM1-COM8/COM16 and S1/S8-S56 pins dur
ing multiplex operation. 

OSC32in and OSC32out. These pins are inter
nally connected with the on-chip 32kHz oscillator 
circuit. A 32. 768kHz quartz crystal can be con
nected between these two pins if it is necessary to 
provide the LCD stand-by clock and real time inter
rupt. OSC32in is the input pin, OSC32out is the 
output pin. 

78/118 ~SG ------------- .._.,/. ~D~~~~~~~~l! -------------
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ST62EBO/ST62TBO EPROM/OTP DESCRIPTION. 

The ST62E80 is the EPROM version of the 
ST6280 ROM product. It is intended for use during 
the development of an application, and for pre-pro
duction and small volume production. The 
ST62T80 OTP has the same characteristics. They 
both include EPROM memory instead of the ROM 
memory of the ST6280, and so the program and 
constants of the program can be easily modified by 
the user with the ST62E80 EPROM programming 
board of from SGS-THOMSON. 

From a user point of view (with the following excep
tions) the ST62E80, ST62T80 products have ex
actly the same software and hardware features of 
the ROM version. 

On the ST62E80, all the 8192 bytes of PROGRAM 
memory are available for the user, as all the 
EPROM memory can be erased by exposure to UV 
light. On the ST62T80 (OTP) device a reserved 
area for test purposes exists, as for the ST6280 
ROM device. In order to avoid any discrepancy be
tween program functionality when using the 
EPROM, OTP and ROM it is recommended not to 
use these reserved areas, even when using the 
ST62E80. 

Other than these exceptions, the ST62E80, 
ST62T80 parts are fully compatible with the ROM 
ST6280 equivalent; this datasheet thus provides 
only information specific to the EPROM based de
vices. 

ST62TBO OTP Memory Map 

ST62E80 - ST62T80 

THE READER IS ASKED TO REFER TO THE 
DATASHEET OF THE ST6280 ROM-BASED DE
VICE FOR FURTHER DETAILS. 

EPROM ERASING 

The EPROM of the windowed package of the 
ST62E80 may be erased by exposure to Ultra Vio
let light. 

The erasure characteristic of the ST62E80 
EPROM is such that erasure begins when the 
memory is exposed to light with wave lengths 
shorter than approximately 4000A. It should be 
noted that sunlight and some types of fluorescent 
lamps have wavelengths in the range 3000-4000A. 
It is thus recommended that the window of the 
ST62E80 package be covered by an opaque label 
to prevent unintentional erasure problems when 
testing the application in such an environment. 
The recommended erasure procedure of the 
ST62E80 EPROM is exposure to short wave ultra
violet light which has wavelength 2537 A. The inte
grated dose (i.e. UV intensity x exposure time) for 
erasure should be a minimum of 15 W-sec/cm2• 
The erasure time with this dosage is approximately 
15 to 20 minutes using an ultraviolet lamp with 
12000f!W/cm2 power rating. The ST62E80 should 
be placed within 2.5 em (1 inch) of the lamp tubes 
during erasure. 

ROM Page Device Address Description 

Pageo 0000h-007Fh Reserved 
0080h-07FFh User ROM 

0800h-OF9Fh User ROM 
OFAOh-OFEFh Reserved 

Page 1 OFFOh-OFF7h Interrupt Vectors 
"STATIC" OFFBh-OFFBh Reserved 

OFFCh-OFFDh NMI Vector 
OFFEh-OFFFh Reset Vector -

Page2 OOOOh-OOOFh Reserved 
001 Oh-07FFh User ROM 

Page3 OOOOh-OOOFh Reserved 
001 Oh-07FFh User ROM 

---------------------------- ~~~~~~~~:~~~ ________________________ 7_9_11_1_8 
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ST6285 
8-BIT HCMOS MCU WITH 

DOT MATRIX LCD DRIVER AND AID CONVERTER 

• 4.5 to 6V supply operating range 

• 8.4MHz Maximum Clock Frequency 

• -40 to +85°C Operating Temperture Range 

• Run, Wait & Stop Modes 

• 5 different interrupt vectors 
• Look-up table capability in EPROM 

User EPROM: 8192 bytes 
Reserved ROM: 244 bytes 
Data RAM: 192 bytes 
LCD RAM: 96 bytes 

• PQFP80 package 

• 8 fully software programmable 1/0 as: 
- Input with/without pull-up resistor 
- Input with interrupt generation 
- Open-Drain or Push-pull outputs 
- Analog Inputs 
• 4 1/0 lines can sink up to 20mA for direct LED or 

TRIAC driving and have SPI alternate functions 

• One 8-bit counter with 7-bit programmable pres-
calers (Timer 1) 

• Software activated digital watchdog 

• 8-bit ND converter with up to 12 analog inputs 

• 8-bit synchronous serial peripheral interface 
(SPI) 

• LCD driver with 40 segment outputs, 8 backplane 
outputs and 8 software selectable seg
ment/backplane outputs able to drive up to 40x16 
(640) or 48x8 (384) LCD segments. 

• One external not maskable interrupt 

• 9 powerful addressing modes 

• The accumulator, the X, Y, V & W registers, the 
port and peripherals data & control registers are 
addressed in the data space as RAM locations. 

• The ST62E85 is the EPROM version, ST62T85 
is the OTP version, fully compatible with ST6285 
ROM version. 

November 1 993 

PRELIMINARY DATA 

PQFPSO 

(Ordering Information at the end~~ the datasheet) 

89/118 

This is preliminary data from SGS· THOMSON. Details are subject to change w~hout notice. 
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ST6285 

Figure 1. 80 Pin Quad Flat Pack (QFP) Package Pinout 
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ST6285 Pin Description 

Pin Pin Pin Pin Pin Pin 
number name number name number name 

1 S41 25 PC? 41 COM1 
2 S42 26 PC6 42 COM2 
3 843 27 PC5 43 COM3 
4 S44 28 PC4 44 COM4 
5 S45 29 NMI 45 COM5 
6 S46 30 Voo 46 COM6 
7 S47 31 Vss 47 COM? 
8 S48 32 VLCD 48 COMB 
9 S49 33 VLCD4/5 49 COM9/S1 
10 S50 34 VLCD3/5 50 COM10/S2 
11 S51 35 VLCD215 51 COM11/83 
12 S52 36 VLCD1/5 52 COM12/S4 
13 S53 37 PA7/Sout (1) 53 COM13/S5 
14 S54 38 PAS/Sin (1) 54 COM14/S6 
15 855 39 PA5/SCL (1) 55 COM15/S7 
16 856 40 PA4rfiM1 (1) 56 COM16/S8 
17 PB3 57 89 
18 PB2 58 S10 
19 PB1 59 S11 
20 PBO 60 S12 
21 TESTNpp 61 S13 
22 OSCout 62 S14 
23 OSCin 63 S15 
24 RESET 64 S16 

Note 1: 20mA SINK 

_90_11_1_8 __________ W'/, SCiS·THOMSON 
• /J • [R;JU©Oi@~~~l1:~01@iiW©$ 
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Pin Pin 
number name 

65 S17 
66 S18 
67 S19 
68 S20 
69 821 
70 S22 
71 S23 
72 S24 
73 S33 
74 S34 
75 835 
76 S36 
77 S37 
78 S38 
79 S3~ 
80 840 



GENERAL DESCRIPTION 

The ST6285 microcontroller is a member of the 
8-bit HCMOS ST62xx family, a series of devices 
oriented to low-medium complexity applications. 
All ST62xx members are based on a building block 
approach: a common core is associated with a 
combination of on-chip peripherals (macrocells). 
The macrocells of the ST6285 family are: an ad
vanced LCD driver/controller with 40 segments, 8 
backplanes and 8 software selectable seg
ment/backplane outputs able to drive up to 40x16 
(640) or 48x8 (384) segments, one 8 bit standard 

Figure 2. ST6285 Block Diagram 

TESTN., 

NMI 

USER PROGRAM 

EPROM 

7948x8 

PC 

STACK LEVEL 1 

STACK LEVEL 2 

STACK LEVEL 3 

STACK LEVEL 4 

STACK LEVEL 5 

STACK LEVEL 6 

DATA ROM 
USER 

SELECTABLE 

DATA RAM 

192x8 

V00 V55 OSCin OSCout RESET 

516285 

timer/counter with a 7-bit software programmable 
prescaler (Timer 1), the digital watchdog timer 
(DWD), an 8-bit AID Converter with up to 12 analog 
inputs and an 8-bit synchronous serial peripheral 
interface (SPI). Thanks to these peripherals the 
ST6285 family is well suited for general purpose, 
automotive, security, appliance and industrial ap
plications. The ST62E85 EPROM version is avail
able for prototyping and low-volume production, an 
OTP version is also available. 

¢=)LI· __ T_IM_E_R_t _ __j 

VLCD 1/5 2/5 3/5 4/5 5/5 

PA4!TIM1, 20mA Sink 
PA5/SCL. 20mA Sink 
PA6/Sin. 20mA Sink 
PA7/Sout. 20mA Sink 

PBO-P83/Ain 

PC4/PC7/Ain 

Ain ~ Analog Input 

S9-S24 (40 segments) 
S33-S56 

COM1·COM8 {8 commons) 

COM9/S1-COM16/S8 
(8 commons)/(8 segments) 

VA000479 
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ST6285 

PIN DESCRIPTION 

Voo and Vss. Power is supplied to the MCU using 
these two pins. Voo is power and Vss is the ground 
connection. 

OSCin and OSCout. These pins are internally 
connected with the on-chip oscillator circuit. A 
quartz crystal or a ceramic resonator can be con
nected between these two pins in order to allow the 
correct operation of the MCU with various stabil
ity/cost trade-offs. OSCin is the input pin, OSCout 
is the output pin. An external clock signal can be 
applied to OSCin. 

RESET. The active low RESET pin is used to restart 
the microcontroller at the beginning of its program. 
The RESET pin is provided with an on-chip pull-up 
resistor and schmitt trigger input characteristics. 

TEST. TEST must be held at Vss for normal opera
tion (an internal pull-down resistor selects normal 
operating mode if TEST pin is not connected). 

NMI. The NMI pin provides the capability for asyn
chronous applying an external top priority interrupt 
to the MCU. This pin is falling edge sensitive. The 
NMI pin is provided with an on-chip pull-up resistor 
and schmitt trigger input characteristics. 

PA4/TIM1. This pin can be used as Timer 1 1/0 pin. 
In input mode it is connected to the timer prescaler 
input and acts as the external timer clock or as the 
control gate for the internal timer clock. In the 
output mode the timer pin outputs the timer data bit 
when a time out occurs. 
To use this pin as Timer output the 1/0 pin has to 
be programmed as open-drain output. To use this 
pin asTimerinputthe 1/0 pin has to be programmed 
as input. 

PA4-PA7. These 4 lines are organized as one 1/0 
port (A). Each line may be configured under soft
ware control as an input with or without internal 
pull-up resistor, an interrupt generating input with 
pull-up resistor, or an open-drain or push-pull out
put. In output mode these lines can also sink 20mA 

for direct LED or triac driving. PA5-PA7 can also be 
used as respectively Clock, Data in and Data out 
pins for the on-chip SPI to carry the synchronous 
serial 1/0 signals. PA4 can also be used as the 
TIMER 1 1/0 pin. 

PBO-PB3. These 4 lines are organized as one 1/0 
port (B). Each line may be configured under soft
ware control as an input with or without internal 
pull-up resistor, an interrupt generating input with 
pull-up resistor, open-drain or push-pull output or 
as an analog input for the NO converter. 

PC4-PC7. These 4 lines are organized as one 1/0 
port (C). Each line may be configured under soft
ware control as an input with or without internal 
pull-up resistor, an interrupt generating input with 
pull-up resistor, or an open-drain or push-pull out
put. PC4-PC7 can be programmed as analog in
puts for the NO converter. Port C has schmitt 
trigger inputs and a 5mA drive capability in output 
mode. 

COM1-COMB. These eight pins are the LCD pe
ripheral common outputs. They are the outputs of 
the on-chip backplane voltage generator which is 
used for multiplexing the LCD segment lines. 

S9/S24-S33/S56. These pins are the 40 LCD pe-. 
ripheral driver outputs of the ST62E85, ST62T85. 
Segments S1-S8 are multiplexed with COM9-
COM16 and their function is software selectable. 

COM9/S1-COM16/SB. These pins are the 8 multi
plexed common/segment lines. Under software se
lected control, they can act as LCD common 
outputs allowing a 40x16 dot matrix operation, or 
they can act as segment outputs allowing 48x8 dot 
matrix operation. 

VLCD1/5-VLCD5/5. Resistor network nodes for 
determining the intermediate display voltage levels 
on COM 1-COMB/COM 16 and S1 /S8-S56 pins dur
ing multiplex operation. 

92/118 r== SGS-TliOMSON -------------- A'Y/. ll!ilD©L'il©rn~rn©'ii'L'ii©IIID©i!l 
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ST62E85 
ST62T85 

8-BIT EPROM HCMOS MCU WITH 
DOT MATRIX LCD DRIVER AND A/D CONVERTER 

• 4.5 to 6V supply operating range 

• 8.4MHz Maximum Clock Frequency 

• -40 to +85°C Operating Temperture Range 

• Run, Wait & Stop Modes 

• 5 different interrupt vectors 
• Look-up table capability in EPROM 

User EPROM: 8192 bytes 
Data RAM: 192 bytes 
LCD RAM: 96 bytes 

• PQFP80 and CQFP80-W packages 

• 8 fully software programmable 1/0 as: 
- Input with/without pull-up resistor 
- Input with interrupt generation 
- Open-Drain or Push-pull outputs 
- Analog Inputs 
• 4 1/0 lines can sink up to 20mA for direct LED or 

TRIAC driving and have SPI alternate functions 

• One 8-bit counter with 7-bit programmable pres
calers (Timer 1) 

. • Software activated digital watchdog 

• 8-bit AID converter with up to 12 analog inputs 

• 8-bit synchronous serial peripheral interface 
(SPI) 

• LCD driver with 40 segment outputs, 8 backplane 
outputs and 8 software selectable seg
ment/backplane outputs able to drive up to 40x16 
(640) or 48x8 (384) LCD segments. 

• One external not maskable interrupt 

• 9 powerful addressing modes 

• The accumulator, the X, Y, V & W registers, the 
port and peripherals data & control registers are 
addressed in the data space as RAM locations. 

• The ST62E85 is the EPROM version, ST62T85 
is the OTP version, fully compatible with ST6285 
ROM version. 

November 1993 

PRELIMINARY DATA 

PQFPBO 

CQFPBO-W 

(Ordering Information at the end of the datasheet) 

105/118 

This is preliminary data from SGs-THOMSON. Details are subject to change without notice. 
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ST62E85 - ST62T85 

Figure 1. 80 Pin Quad Flat Pack (QFP) Package Pinout 

80 65 

25 40 
VROA1649 

ST62E85 Pin Description 

Pin Pin Pin Pin Pin Pin Pin Pin 
number name number name number name number name 

1 S41 25 PC7 41 COM1 65 S17 
2 S42 26 PC6 42 COM2 66 S18 
3 S43 27 PC5 43 COM3 67 S19 
4 S44 28 PC4 44 COM4 68 S20 
5 S45 29 NMI 45 COM5 69 S21 
6 S46 30 Voo 46 COM6 70 S22 
7 S47 31 Vss 47 COM7 71 S23 
8 S48 32 VLCD 48 COMB 72 S24 
9 S49 33 VLCD4/5 49 COM9/S1 73 S33 
10 S50 34 VLCD3/5 50 COM10/S2 74 S34 
11 S51 35 VLCD2/5 51 COM11/S3 75 S35 
12 S52 36 VLCD1/5 52 COM12/S4 76 S36 
13 S53 37 PA7/Sout (1) 53 COM13/S5 77 S37 
14 S54 38 PA6/Sin (1) 54 COM14/S6 78 S38 
15 S55 39 PA5/SCL (1) 55 COM15/S7 79 S39 
16 S56 40 PA4!TIM1 (1) 56 COM16/SB 80 S40 
17 PB3 57 S9 
18 PB2 58 S10 
19 PB1 59 S11 
20 PBO 60 S12 
21 TESTNpp 61 S13 
22 OSCout 62 S14 
23 OSCin 63 S15 
24 RESET 64 S16 

Note 1: 20mA SINK 

_1 0_6_11_1_8 ____________ J:.V. ~~~;m?~r::~~n 
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GENERAL DESCRIPTION 

The ST62E85, ST62T85 microcontrollers are 
members of the 8-bit HCMOS ST62xx family, a 
series of devices oriented to low-medium complex
ity applications. They are the EPROM/OTP ver
sions of the ST6285 ROM device and are suitable 
for prototyping and low-volume production. All 
ST62xx members are based on a building block 
approach: a common core is associated with a 
combination of on-chip peripherals (macrocells). 
The macrocells· of the ST6285 family are: an ad
vanced LCD driver/controller with 40 segments, 8 

Figure 2. ST62E85/T85 Block Diagram 
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backplanes and 8 software selectable seg
ment/backplane outputs able to drive up to 40x16 
(640) or 48x8 (384) segments, one 8 bit standard 
timer/counter with a 7-bit software programmable 
prescaler (Timer 1), the digital watchdog timer 
(DWD), an 8-bit AID Converter with up to 12 analog 
inputs and an 8-bit synchronous serial peripheral 
interface (SPI). Thanks to these peripherals the 
ST6285 family is well suited for general purpose, 
automotive, security, appliance and industrial ap
plications. 

<==>~~---T-IM_E_R_1--~ 
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PA4/TIM1, 20mA Sink 
PA5/SCL. 20mA Sink 
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PA7/Sout. 20mA Sink 

PBO·PB3/Ain 

PC4/PC7/Ain 

Ain = Analog Input 

S9·S24 (40 segments) 
S33·S56 

COM1·COMB (8 commons) 

COM9/S1·COM16/S8 
(8 commons)/(8 segments) 
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ST62E85 - ST62T85 

PIN DESCRIPTION 

Voo and Vss. Power is supplied to the MCU using 
these two pins. Voo is power and Vss is the ground 
connection. · 

OSCIN and OSCOUT. These pins are internally ' 
connected with the on-chip oscillator circuit. A 
·quartz crystal or a ceramic resonator can be con
nected between these two pins in order to allow the 
correct operation of the MCU with various stabil
ity/cost trade-offs. OSCin is the input pin, OSCout 
is the output pin. An external clock signal can be 
applied to OSCin. 

RESET. The active low RESET pin is used to restart 
the microcontroller at the beginning of its program. 
The RESET pin is provided with an on-chip pull-up 
resistor and schmitt trigger input characteristics. 

TEST/. TEST must be held at Vss for normal op
eration (an internal pull-down resistor selects nor
mal operating mode if TEST pin is not connected). 

NMI. The NMI pin provides the capability for asyn
chronous applying an external top priority interrupt 
to the MCU. This pin is falling edge sensitive. The 
NMI pin is provided with an on-chip pull-up resistor 
and schmitt trigger input characteristics. 

PA4/TIM1. This pin can be used as Timer 1 1/0 pin. 
In input mode it is connected to the timer prescaler 
input and acts as the external timer clock or as the 
control gate for the internal timer clock. In the 
output mode the timer pin outputs the timer data bit 
when a time out occurs. 
To use this pin as Timer output the 1/0 pin has to 
be programmed as open-drain output. To use this 
pin as Timerinputthe 1/0 pin has to be programmed 
as input. · 

PA4·PA7. These 4 lines are organized as one 1/0 
port (A). Each line may be configured under soft
ware control as an input with or without internal 
pull-up resistor, an interrupt generating input with 
pull-up resistor, or an open-drain or push-pull out
put. In output mode these lines can also sink 20mA 

for direct LED or triac driving. PA5-PA7 can also be 
used as respectively Clock, Data in and Data out 
pins for the on-chip SPI to carry the synchronous 
serial 1/0 signals. PA4 can also be used as the 
TIMER 1 1/0 pin. 

PBO·PB3. These 4 lines are organized as one 1/0 
port (B). Each line may be configured under soft
ware control as an input with or without internal 
pull-up resistor, an interrupt generating input with 
pull-up resistor, open-drain or push-pull output or 
as an analog input for the AID converter. 

PC4-PC7. These 4 lines are organized as one 1/0 
port (C). Each line may be configured under soft
ware control as an input with or without internal 
pull-up resistor, an interrupt generating input with 
pull-up resistor, or an open-drain or push-pull out
put. PC4-PC7 can be programmed as analog in
puts for the AID converter. Port C has schmitt 
trigger inputs and a 5mA drive capability in output 
mode. 

COM1-COM8. These eight pins are the LCD pe
ripheral common outputs. They are the outputs of 
the on-chip backplane voltage generator which is 
used for multiplexing the LCD segment lines. 

S9/S24-S33/S56. These pins are the 40 LCD pe
ripheral driver outputs of the ST62E85, ST62T85. 
Segments S1-S8 are multiplexed with COM9-
COM16 and their function is software selectable. 

COM9/S1-COM16/S8. These pins are the 8 multi
plexed common/segment lines. Under software se
lected control, they can act as LCD common 
outputs allowing a 40x16 dot matrix operation, or 
they can act as segment outputs allowing 48x8 dot 
matrix operation. 

VLCD1/5-VLCD5/5. Resistor network nodes for 
determining the intermediate display voltage levels 
on COM1-COM8/COM16 and S1/S8-S56 pins dur
ing multiplex operation. 

108/118 r== SGS·THOMSON -------------- A-""1/. ~<~~U!:~J©Jrn~~!:miil©JillUii:l\\ 
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ST62E85/ST62T85 EPROM/OTP DESCRIPTION. 

The ST62E85 is the EPROM version of the ST6285 
ROM product. It is intended for use during the 
development of an application, and for pre-produc
tion and small volume production. The ST62T85 
OTP, has the same characteristics. They both in
clude EPROM memory instead of the ROM mem
ory of the ST6285, and so the program and 
constants of the program can be easily modified by 
the user with the ST62E85 EPROM programming 
board of from SGS-THOMSON. 

From a user point of view (with the following excep
tions) the ST62E85, ST62T85 products have ex
actly the same software and hardware features of 
the ROM version. 

On the ST62E85, all the 8192 bytes of PROGRAM 
memory are available for the user, as all the 
EPROM memory can be erased by exposure to UV 
light. On the ST62T85 (OTP) device a reserved 
area for test purposes exists, as for the ST6285 
ROM device. In order to avoid any discrepancy 
between program functionality when using the 
EPROM, OTP and ROM it is recommended not to 
use these reserved areas, even when using the 
ST62E85. 

Notes on programming: 

In order to emulate exactly the ST6285 features 
with the ST62E85 and ST62T85, some software 
precautions have to be taken: 

1. LCD RAM: The accessible segments are seg
ments 9 to 24 and 33 to 56. 
2. 1/0: To prevent floating input or uncontrolled 1/0 
interrupt, the port bit PAO-PA3, PB4-PB7 must be 
programmed as push-pull output. 

3. Data Memory Space: write 40h at the address 
DFh of the Data Memory Space (disabled EEPROM). 

ST62T80 OTP Memory Map 

ST62E85 - ST62T85 

4. Do not access data space locations: C7, CD, D9, 
DA, DB, DF, E5 to FE. 

Other than these exceptions, the ST62E85, 
ST62T80 parts are fully compatible with the ROM 
ST6280 equivalent, this datasheet thus provides 
only information specific to the EPROM based 
devices. 

THE READER IS ASKED TO REFER TO THE 
DATASHEET OF THE ST6285 ROM-BASED DE· 
VICE FOR FURTHER DETAILS. 

EPROM ERASING 

The EPROM of the windowed package of the 
ST62E85 may be erased by exposure to Ultra 
Violet light. 

The erasure characteristic of the ST62E85 EPROM 
is such that erasure begins when the memory is 
exposed to light wit.h wave lengths shorter than 
approximately 4000A. It should be noted that sun
light and some types of fluorescent lamps have 
wavelengths in the range 3000-4000A. It is thus 
recommended that the window of the ST62E85 
package be covered by an opaque label to prevent 
unintentional erasure problems when testing the 
application in such an environment. 
The recommended erasure procedure of the 
ST62E85 EPROM is exposure to short wave ultra
violet light which has wavelength 2537A. The inte
grated dose (i.e. UV intensity x exposure time) for 
erasure should be a minimum of 15 W-sec/cm2. 
The erasure time with this dosage is approximately 
15 to 20 minutes using an ultraviolet lamp with 
12000(lW/cm2 power rating. The ST62E85 should 
be placed within 2.5 em (1 inch) of the lamp tubes 
during erasure. 

ROM Page Device Address Description 

Page o 0000h-007Fh Reserved 
0080h-07FFh User ROM 

0800h-OF9Fh User ROM 
OFAOh-OFEFh Reserved 

Page 1 OFFOh-OFF7h Interrupt Vectors 
"STATIC" OFFBh-OFFBh Reserved 

OFFCh-OFFDh NMI Vector 
OFFEh-OFFFh Reset Vector 

Page2 OOOOh-OOOFh Reserved 
0010h-07FFh User ROM 

Page3 OOOOh-OOOFh Reserved 
001 Oh-07FFh User ROM 

Note : EPROM addresses are related to the ROM file to be processed. 

-------------- LV. ~~~~m~r;,:~~~n 109/118 
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fuzzyTECH™ ST6 
Explorer Edition 

FUZZY LOGIC DEVELOPMENT TOOL FOR ST6 

DESIGN: 

• System :up to four inputs and one output 

• Variables: up to 7 labels per input/output 

• Rules: up to 125 rules 

ON-LINE OPTIMISATION: 

• Real time visualisation and modification 

• Data recording 

OFF-LINE OPTIMISATION: 

• Transfer plot: redundant or unstable rules 

• Debugger: real time treatment from PC 

• Time response: time plot of input/output 

• Simulation: analysis of a built-in model 

CODE GENERATOR: 

• Optimised ST6 assembly code 
• No licence fee 

USER INTERFACE: 

• "point & click" tools MS-Windows™ compatible 

PERFORMANCE (typical) : 

• 7 rules /2 inputs/1 output 1 Oms 
580 bytes ROM - 30 bytes RAM 

• 20 rules /2 inputs/1 output15ms 
670bytes ROM - 34 bytes RAM 

iifibljHIIj;t.)~ljel 
file fdit Q.ebug Analyzer .(;_ompile Qptions Window !::!elp 

Angle 
aii~~------------Po-w-er _____________ aa 

Ierm 

pos_small 
zero 
neg_ small 

~S 1-so 

ll lo 

Term 

zero 

medium 
ar 

IS 1-10 

ll 11 

~ 
Project Ed1tor 

June 1994 

-90 

0 

-10 

I 
m 

LV 

l-37.8947 I 90 

degree 

30 

Term 

neg_ medium 
zero 
pos_medium 

IS 1-30 

ll 1 o 

!nputs: 

-30 

KW 

Debug 

OutJluts: 

jl. ., 

)lalue: 1-37.8941$1 jiteps (%1: 110.00 1$1 

This is Preliminary information from SGS-THOMSON. Details are subject to change without notice. 

30 

'1111 

1/7 

267 



fuzzyTECH ST6 

DESCRIPTION 

fuzzyTECH ST6 Explorer Edition is an easy to 
use, high level software development tool opti
mised for the design of fuzzy logic controls with 
the ST6 microcontroller. It covers all the steps of 
a fuzzy logic design from the initial concept to the 
production of optimised ST6 executable code. In 
addition, its MS-Windows™ based interface 
takes full advantage of the intuitive approach of 
fuzzy logic to define and optimise the control with 
a very friendly approach. These features enable 
the fast development of optimised control. 

Figure 1. A development flow chart 

DEFINITION OPTIMIZATION CODING PROGRAMMING 

I System I I EPROM I I ON-Line I 
j Variables j-- ~ 

!oFF-Line! ~ 
OTP 

I Rules I 
VR02033 

THE GRAPHIC DESIGN EDITORS: 

FuzzyTECH ST6 Explorer Edition includes three 
graphical editors for the definition of the system 
structure, linguistic variables and rules genera
tion. The resolution is 8-bit for all internal and ex
ternal data. These editors enable definition of 
the complete system with graphical tools using a 
"point & click" approach. , 
System: 
- Up to 4 input variables per module 

- 1 output variable per module 

- Fast computation fuzzification method 

Variables: 

- Up to 7 terms per variable 

Rules: 

-Allows up to 125 rules 

- Full graphical input with matrix or spreadsheet 

- Supports standard Max-Min inference method 

Figure 2. Design Screen Examples 
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THE OPTIMISATION TOOLS: 
fuzzyTECH ST6 Explorer Edition provides several 
optimisation tools using real time data coming from 
the application or simulations of the system behav
iour. The generated files can be treated with the 
graphical tools of fuzzyTECH or with other soft
ware running on a PC. 
On-line optimisation: 

- Real time visualisation and modification (serial 
debug mode): 

Figure 3. Task sharing of the serial debug mode 

PC 

fuzzy TECH 

fuzzy LOGIC 

ALGORITHM 

I ~ 
GRAPHICAL 

TOOLS 

fuzzyTECH ST6 

This mode enables the visualisation and modifica-
. lion in real time of the fuzzy logic algorithm configu
ration from a PC. In this mode, the fuzzy logic 
~lgorithm is treated by the PC. The ST62 program 
rncludes the application interface and the PC inter
face protocol. An RS232 link provides the interface 
between the PC and the ST62. The optimisation 
tools of fuzzy TECH can be used in real time in this 
mode. This option can be used in applications with 
a dynamic operation of typically 1 OOms or slower. 

ST6 APPLICATION 

COMMUNICATION 

~ 
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BOARD 

APPLICATION 
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fuzzyTECH ST6 

THE OPTIMISATION TOOLS (Continued) 

_ Data recording (file mode): 

This mode enables the recording of input and out
put data coming from the ST62 in a PC. In this 
mode, the fuzzy logic algorithm is treated by the 
ST62 micro~ontroller. During each fuzzy iteration, 

Figure 4. Task sharing of the file mode 
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GRAPHICAL 
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TOOLS 

the input and output data of the algorithm are sent 
by serial RS232 or a parallel port to the PC. This 
data can be used later inside the fuzzy TECH pro
gram or in any other software to visualise the con
trol performance. This mode can be used in 
applications requiring a dynamic operation faster 
than 100ms. 
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THE OPTIMISATION TOOLS (Continued) 

Off-line optimisation: 
The debugging tool uses files coming from the real 
application or from simulation. It generates files in 
the fuzzyTECH format which enables the use of 
the fuzzyTECH graphical tools to optimise the con
trol algorithm. 

- fuzzyTECH Debugger: 

Test and verification of the system under design 
using different debug modes. The entire inference 
flow can be visualised, including rules and tracing 
variables. 

_ fuzzyTECH Time Response: 

Rules and variable tracing either in real time, on 
the basis of recorded process data, or using a 
process simulation. 

- fuzzyTECH Transfer Plot : 

Visualisation with surface control of the operative 
rules to identify redundant rules and regions of in
stability. 
_ fuzzyTECH Simulator: 

To get started right away, an animated simulator of 
a crane container control is provided. By experi
menting how modifications on rules affect the 
crane performance, the basics of fuzzy logic con
trol can be understood. 

fuzzyTECH ST6 

Figure 5. Optimisation Screen Examples 
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fuzzyTECH ST6 

CODE GENERATOR: 
fuzzyTECH is a hardware independent object ori
ented program dedicated to fuzzy logic. Its output 
has to be compiled and linked to the rest of the ap
plication prior to use in the target microcontroller. 

The ST6 code generator is used to produce highly 
optimised ST6 assembler code which minimises 
the program size. Data acquisition and data out is 
made using the conventional peripherals and pro
gramming resources of the microcontroller. 

Figure 6. Typical Flow Chart 

STG Current Program 

The fuzzy logic code is merged with the conven
tional program using the "link" procedure of the 
current ST6 programming software. The linked 
code is loaded into the ST6 EPROM or OTP part 
using an ST6 programming tool for full product 
evaluation, test and production. 

TYPICAL PROGRAM FLOW CHART 
The fuzzyTECH ST6 Explorer Edition blocks are 
called as subroutines of the ST6 application pro
gram. A typical flow chart is given here below: 

STG fuzzyTECH 

ST6 lnitiali~ation 

~----------------~ fuzzy L~gic data Initialisation 
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APPLICATIONS 

Fuzzy logic brings computer reasoning closer to 
the way people think. It suits well applications that 
are more easy to describe with a linguistic ap
proach than with a mathematical model, especially 
non-linear systems. It provides also a bridge be
tween the analog and digital world, enabling a de
signer with a good analog background to develop a 
microcontroller based control without digital exper
tise. 

fuzzyTECH ST6 Explorer Edition is particularly 
useful in applications which can be defined with 
few inputs and one output and where a resolution 
of 8 bits and a dynamic range of around 1 OOms are 
sufficient to control the system. 

Typical applications are home appliances (wash
ing machine, vacuum cleaner and food proces
sor,... ) , temperature control (air conditioning, 
refrigeration, cooker, oven, central heating, fur
nace, ... ), sensor interfaces (InfraRed detector, 
Alarm, ... ), motor control (speed or position), or 
battery chargers. Being user-friendly, fuzzyTECH 
enables a system expert without microcontroller 
knowledge to define the control in a short time. 

APPLICATION NOTES 

Several application notes describe practical sys
tems designed with the fuzzyTECH ST6 Explorer 
Edition. They show how to take advantage of its 
friendly user interface and debugging facilities to 

fuzzyTECH ST6 

design an optimised control, even for relatively fast 
"real time" loops, without specific experience on 
digital control techniques. These notes are en
closed in the fuzzyTECH ST6 EXPLORER EDI
TION documentation. 

HARDWARE/SOFTWARE REQUIREMENTS 

- A 80386 (or higher) PC with at least 2Mbyte of 
memory 

_ MS-Windows 3.1™ or higher and MS-DOS 5.0 
or higher 

_ Hard disk with 5 Mbyte of free space and a 
3.5" floppy disk 

- VGA monitor supported by Windows 

The generated ST6 assembly code runs on every 
member of the ST6 microcontroller family. For the 
implementation, ST6 assembler/linker software 
and a programmer socket are required. 

Each fuzzyTECH ST6 Explorer Edition set in
cludes a 3.5" floppy disk and two books, one user 
manual with application notes and one detailed 
datasheet. 

fuzzyTECH is a trade mark of Inform Software 
Corp. 

ST6 is a trade mark of SGS-THOMSON Microelec
tronics. 

MS-Windows and MS-DOS are registered trade
marks of Microsoft Corp. 

717 ---------------------------- ~~~~~----------------------------
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ST6220-KIT 

STARTER KIT FOR ST622x/1x MCU FAMILY 

• Basic Programmer board enables to program 
EPROM device 

• Power supply and 25 wire flat cable 
• ST62E20F1 (20 pins): 2 pieces 

ST62E25F1 (28 pins): 2 pieces 

• ST6 Software Tools includes the ST6 Assem
·bler, the ST6 Linker, the ST6 Simulator and the 
interface to drive the Basic Programmer board. 

• Application softwares are documented software 
modules that you may copy or link in your appli
cations 

• Documentation includes Kit Guide, ST621 x/2x 
User Manual and ST62/ST63 Software Develop
ment Tools User Manual 

July 1993 

Preliminary Data 

DESCRIPTION 

The STARTER KIT gives a quick entry to the ST62 
world. It provides a basic development system that 
can be used by every design engineer. It is particu
larly useful for evaluation of the ST621 0/15 and 
ST6220/25 Microcontrollers as well as for develop
ment of simple applications. 

SYSTEM REQUIREMENTS 

To use the Starter Kit, you must have a PC-AT 
compatible personnal computer equipped with: 
_ A hard disk and a 5"1/4 diskette drive 
_ 640 K of conventional main memory 
_ One Parallel Centronic compatible port 
_ MS-DOS version 3.10 or higher 

1/2 
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ST6220·KIT 

Using the ST622x STARTER KIT 

The ST621x/2x USER MANUAL gives extensive 
description of the hardware and software aspects 
of the ST6210, ST6215, ST6220 and ST6225 mi
crocontrollers. It contains all the information design 
engineers require to design the application hard
ware and the ST621 0/15 source software. 

The enclosed ST6 Assembler enables the trans
formation of the ASCII source file into an ex
ecutable file. The ST6 Assembler documentation 
is located in the ST6 SOFTWARE DEVELOP
MENT TOOLS USER MANUAL. 

Smart programming implies the use of several 
modules, each of them performing an elementary 
task. Because each module can be quickly indi
vidually tested and debugged, the overall debug 
time is drastically reduced thus speeding the de
velopment of bug free application software. The 
ST6 Linker is use to make one program out of sev
eral modules. The ST6 SOFTWARE DEVELOP
MENT TOOLS USER MANUAL also contains the 
associated documentation. 

Each module, and the linked program, may be 
tested and debugged using the ST6 Simulator, 
also described in the ST6 SOFTWARE DEVELOP
MENT TOOLS USER MANUAL. Once debugged, 
the application software can then be regarded as 
functionally working. It can then be programmed 
into an EPROM device using the BASIC PRO
GRAMMER described later in this guide. 

Once successfully simulated, application soft
ware must be tested in circuit in order to check 
that there are no errors due to differences be
tween the functional description of the environ
ment and the real operating conditions. This test 
can be made by plugging an EP.ROM device into 
the application hardware and performing stand
ard hardware debugging. However, high level 
applications require a Real Time Development 
Tools to be used (see data sheet in the 
ST621x/2x USER MANUAL). 

The last step in developping an ST62 application 
consists of checking the validity of the complete 
product specification by making prototypes. The 
One Time Programmable devices (OTP) available 
in the ST62 family are well suited to such field tests. 
The user is then ready to go into production using 
either the economical ST62T1 x/T2x OTPs or 
masked ROM devices. 

ORDERING INFORMATION 

Sales Type Description 

ST6220-KIT /220 Complete kit for operation 
from 220Vac mains 

ST6220-KIT/11 0 Complete kit for operation 
from 11 OVac mains 

ST6220-KIT/UK Complete kit for operation in 
UK 

2/2 -------------J..W. ~~~m~r::~~~~ 
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ST622x-KIT 

STARTER KIT FOR ST622x MCU FAMILY 

HARDWARE FEATURES 
• Immediate evaluation of ST62E25 with demonstration examples 
• Program debugging by connection of an application environment to the board 
• On board programming of ST62E20, ST62T20, ST62E25 and ST62T25 
• In-circuit programming of ST62E2x and ST62T2x through the Starter Kit 

I 

SOFTWARE FEATURES 
• Software simulator including 1/0 read/write 
• Assembler, linker, debugger 
• EPROM/OTP programming utilities 
• Application examples 

I. 
f 

L.- ... 

August 1994 
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ST622x· KIT 

1 DESCRIPTION 

The ST622x Starter Kit can be used for evaluation, simulation and emulation purposes. First, 
it can be used to demonstrate the capabilities of the ST6225. It is only necessary to connect 
the supply to the board and to load the demonstration software provided with the Kit into the 
ST62E25 sample. 
The same board can be used as a hardware interface to the software simulator when 
connected to the PC. Analog or digital values from the ST622x 1/0 pins can also be loaded 
directly to the simulator. 
Once the program is successfully simulated, it can be loaded in a ST62E25 or ST62E20 by 
using the on-board programmer (DIL packaged devices only). The application environment 
can be connected to the Starter Kit via the 1/0 connector to perform a full evaluation of the 
user application. 
In addition, an in-circuit programming facility is provided with the Kit to enable programming, 
via the Starter Kit board, of any ST62E2x (EPROM) or ST62T2x (OTP) already mounted in 
the user application board. 

Hardware items 

The Kit includes 2 samples of ST62E25, 2 samples of ST62E20, an RS232 interface, a 
temperature control circuit, a trimmer, a set of LED and buttons, all cables plus a power 
supply. Pins are available for direct connection to an external user application. The board is 
connected to the PC via the parallel port. 

Software items 

The diskette provided with this kit includes an enhanced simulator including 1/0 read/write, 
assembler, linker, EPROM/OTP ST6 programming facilities and demonstration examples. 

Documentation 

A full set of documents is provided with the Kit including the ST622x data book, a Kit guide 
and the ST62/63 Software Development Tools user manual. 

System requirement 

The ST622x Starter Kit communicates with a PC-AT compatible Personal Computer 
equipped with a hard disk and a 5 1/4" diskette drive, 640k of conventional memory, one 
parallel Centronic compatible port and MS-DOS version 3.10 or higher. 

Bulletin Board Systems 

Upgrades of Software Tools, example code and documentation are available to Registered 
users through the SGS-THOMSON Bulletin Board Systems (BBSs). These are accessible by 
Modem at the following numbers: 

• In the USA: 
(1) 708 517-1898 2400 baud (V22bis), 8-bits, No Parity, 1 Stop bit (8,N,1) 

• In Europe: 
Micros Technical Support Hotline (France): (+33) 76 48 99 28 

9600 baud (V32) and lower, 8,N, 1 
Microcontroller Support (France): (+33) 42 291416 

9600 baud (V32) and lower, 8,N, 1 

2/6 
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ST622x- KIT 

DESCRIPTION (Continued) 

Figure 1. Block Diagram of ST622X Starter Kit 
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Kit Contents 

ST622x STARTER KIT Board: -Typical application board based on ST6225 MCU 

- MCU Peripherals evaluation/emulation facilities 

- ST622x EPROM/EEPROM programming functions 

- "In Situ" connector for any ST622x programming 

-Power supply and PC-AT connection cable 

SOFTWARE TOOLS: - AST6/LST6 STB family assembler/linker 

- SIMST6 simulator software performing dedicated access to 
the board MCU peripherals 

- ST622xPG EPROM/EEPROM programming software 

ST622x APPLICATION ROUTINES: - Demonstration programs 

- Basic subroutines library 

ASSOCIATED DOCUMENTS: -STARTER KIT GUIDE 

- STB SOFTWARE TOOLS MANUAL (DBST6SOFTOST/1) 

- ST6 PROGRAMMING MANUAL (DBST6ST/3) 

- ST622x family DATA BOOK (DBST6ST/3) 

3/6 
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ST622x- KIT 

2 HARDWARE DESCRIPTION 

2.1 Board overview 

1 - IN CIRCUIT programming connector J1 
2 - PC station connector P1 {for links to simulator and programming softwares) 
3 - 8 Mhz crystal oscillator 
4- 10 Kohms trimer including jumper W4-PA5 
5 - Power supply JACK connector J3 and JP1 pads 
6 - Power supply LED indicator LD1 
7 - Heater resistor power LED indicator LD2 
8- Heater resistor circuit including jumper W6-TIMER 
9 -Thermistor circuit including jumper W5-PA4 
10 - "+" and "-" push buttons including jumpers W8-PB4 and W9-PB3 
11 - RESET pushbutton 
12 - Demonstration routine selector including jumpers W1 0 
13 - RS232 interface circuit and connector including jumpers W7 
14 - 4 LEOs Level indicator including jumpers W3 
15 - OIL 20-28 MCU socket 
16 - User's 1/0 interface connector J2 
17 - "ST6220" or "ST6225" device selection jumpers W1 
18 - "Programming" or "User" operating mode selection jumpers W2 

4/6 
~~~~ -------------------------
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Figure 2. Board Overview 
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ST622x· KIT 

ORDERING INFORMATION TABLE 

Sales Type Description 

ST6220-KIT/220 Complete kit for operation from 220 Vac mains 

ST6220-KIT/11 0 Complete kit for operation from 110 Vac mains 

ST6220-KIT/UK Complete kit for operation in United Kingdom 

6/6 
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ST626x-KIT 

STARTER KIT FOR ST626x MCU FAMILY 

HARDWARE FEATURES 
• Immediate evaluation of ST62E65 with demonstration examples 
• Program debugging by connection of an application environment to the board 
• On board programming of ST62E60, ST62T60, ST62E65 and ST62T65 
• In-circuit programming of ST62E6x and ST62T6x through the Starter Kit 

SOFTWARE FEATURES 
• Software simulator including 1/0 read/write 
• Assembler, linker, debugger 
• EPROM/OTP.programming utilities 
• Application examples 

August 1994 1/6 
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ST626x- KIT 

1 DESCRIPTION 

The ST626x Starter Kit can be used for evaluation, simulation and emulation purposes. First, 
it can be used to demonstrate the capabilities of the ST6265. It is only necessary to connect 
the supply to the board and to load the demonstration software provided with the Kit into the 
ST62E65 sample. · 
The same board can be used as a hardware interface to the software simulator when 
connected to the PC. Analog or digital values from the ST626x 1/0 pins can also be loaded 
directiy to the simulator. 
Once the program is successfully simulated, it can be loaded in a ST62E65 or ST62E60 by 
using the on-board programmer (OIL packaged devices only). The application environment 
can be connected to the Starter Kit via the 1/0 connector to perform a full evaluation of the 
user application. 
In addition, an in-circuit programming facility is provided with the Kit to enable programming, 
via the Starter Kit board, of any ST62E6x (EPROM) or ST62T6x (OTP) already mounted in 
the user application board. 

Hardware items 

The Kit includes 2 samples of ST62E65, 2 samples of ST62E60, an audio transducer, an 
RS232 interface, a thermistor, a trimmer, a set of LED and buttons, all cables plus a power 
supply. Pins are available for direct connection to an external user application. The board is 
connected to the PC via the parallel port. 

Software items 

The diskette provided with this kit includes an enhanced simulator including 1/0 read/write, 
assembler, linker, EPROM/OTP ST6 programming facilities and demonstration examples. 

Documentation 

A full set of documents is provided with the Kit including the ST626x data book, a Kit guide 
and the ST62/63 Software Development Tools user manual. 

System requirement 

The ST626x Starter Kit communicates with a PC-AT compatible Personal Computer 
equipped with a hard disk and a 5 1/4" diskette drive, 640k of conventional memory, one 
parallel Centronic compatible port and MS-DOS version 3.10 or higher. 

Bulletin Board Systems 

Upgrades of Software Tools, example code and documentation are available to Registered 
users through the SGS-THOMSON Bulletin Board Systems (BBSs). These are accessible by 
Modem at the following numbers: 

• In the USA: 
(1) 708 517-1898 2400 baud (V22bis), 8-bits, No Parity, 1 Stop bit (8,N,1) 

• In Europe: 
Micros Technical Support Hotline (France): (+33) 76 48 99 28 

9600 baud (V32) and lower, 8,N, 1 
Microcontroller Support (France): (+33) 42 29 14 16 

9600 baud (V32) and lower, 8,N, 1 

2/6 
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ST626x- KIT 

i 
DESCRIPTION (Continued) 

Figure 1. Block Diagram of ST626X Starter. Kit 
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P1 

Kit Contents 

ST626x STARTER KIT Board: 

SOFTWARE TOOLS: 

ST626x APPLICATION ROUTINES: 

ASSOCIATED DOCUMENTS: 

ST626x 1/0 CONNECTION 

J2 

USER APPLICATION 

- Typical application board based on ST6265 MCU 

- MCU Peripherals evaluation/emulation facilities 

- ST626x EPROM/EEPROM programming functions 

- "In Situ" connector for any ST626x programming 

-Power supply and PC-AT connection cable 

- AST6/LST6 ST6 family assembler/linker 

- SIMST6 simulator software performing dedicated access to 
the board MCU peripherals 

- ST626xPG EPROM/EEPROM programming software 

- Demonstration programs 

- Basic subroutines library 

-STARTER KIT GUIDE 

- ST6 SOFlWARE TOOLS MANUAL (DBST6SOFTOST/1) 

- ST6 PROGRAMMING MANUAL (DBST6ST/3) 

- ST626x family DATA BOOK (DBSTSST/3) 

~~~~ ----------------------~31_6 
287 



ST626x- KIT 

2 HARDWARE DESCRIPTION 

2.1 Board overview 

1 - IN CIRCUIT programming connector J1 
2 - "ST6260" or "ST6265" aevice selection jumpers W4 
3 - 8 Mhz crystal oscillator 
4- PC connector P1 (for links to simulator and programming software) 
5 - Audio Transducer circuit (Buzzer) including jumpers W5 
6 - 10 Kohm trimmer and jumpers W6 
7 - Power supply JACK connector J.3 
8 - Power supply connector J4 
9 - Power supply LED indicator 
10 - "+" and "-" pushbuttons and jumpers W8 
11 - DAC integrator circuit including jumpers W2 
12 - "Programming" or "User" operating mode selection jumpers W1 
13 - 5 LED Level indicator including jumpers W3 
14 - OIL 20-28 MCU socket 
15 - User's 1/0 interface connector J2 
16 - RS232 interface circuit and connector including jumpers W7 
17 - Demonstration routine selector Uumpers W1 0) 
18 -Thermistor circuit including jumpers W9 
19 - RESET pushbuttons and jumpers W8 

Note: DAC is a Digital to Analog Conversion circuit. 

4/6 
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Figure 2. Board Overview 
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ST626x- KIT 

ORDERING INFORMATION TABLE 

Sales Type Description 

ST6260-KIT/220 Complete kit for operation from 220 Vac mains 

ST6260-KIT/11 0 Complete kit for operation from 110 Vac mains 

ST6260-KIT/UK Complete kit for operation in United Kingdom 

6/6 
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ST6240-KIT 

STARTER KIT FOR ST624x MCU FAMILY 

HARDWARE FEATURES 
• Immediate evaluation of ST62E40 with a demon

stration examples 

• Program debugging by connection of an applica
tion environment to the board 

• On board programming of ST62E40 and 
ST62T40 

• In-circuit programming of ST62E4x and 
ST62T4x through the Starter Kit 

SOFTWARE FEATURES 
• Software simulator including LCD display and 1/0 

read/write 
• Assembler, linker, debugger 

• EPROM/OTP programming utilities 
• Application examples 

April1993 

PRELIMINARY DATA 

DESCRIPTION 

The ST6240 Starter Kit can be used for evaluation, 
simulation and emulation purposes. First, it can be 
used to demonstrate the capabilites of the ST6240. 
It is only necessary to connect the supply to the 
board and to load the demonstration software pro
vided with the Kit into the ST62E40 sample; LCD 
and keyboard interfacing can be immediately 
evaluated. 

The same board can be used as a hardware inter
face to the software simulator when connected to 
the PC, allowing display values from the simulator 
to be displayed directly on the LCD. Analog or 
digital values from the ST624x 1/0 pins can also be 
loaded directly to the simulator. 

1/2 
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ST6240-KIT 

DESCRIPTION (Continued) 

Once the program is successfully simulated, it can 
be loaded in the ST62E40 sample with the on
board programmer. 
The application environment can be connected to 
the Starter Kit via the 1/0 connector to perform a 
full evaluation of the user application. 

In addition, since the LCD is connected to the PCB 
via a socket, it can easily be removed and replaced 
by a customized LCD. 

QFP packages are difficult to handle manually, so 
an in-circuit programming facility is provided with 
the Kit to enable programming, via the Starter Kit 
board of any ST62E4x (EPROM) or ST62T4x 
(OTP)' already soldered in the user application 
board. 

\ 
Hardware items 

The Kit PCB includes a QFPSO socket, a 16 key 
keyboard, a 32 segment x 4 LCD, an ST62E40 and 
cables plus a power supply. 

Pins are available for direct connection to an appli
cation. 

The board is connected to the PC via the parallel 
port. 

Block Diagram of ST6240 Starter Kit 

Software items 

The diskette provided with this kit includes an en
hanced simulator including control of the external 
LCD display and 1/0 read/write, assembler, linker, 
debugger, EPROM/OTP ST6 programming facili
ties and demonstration examples. 

Documentation 

A full set of documents is provided with the Kit 
including the ST62 LCD drive data book, a Kit guide 
and the ST62/63 Software Development Tools user 
manual. 

System requirement 

The ST624x Starter Kit communicates with a PC
AT compatible Personal Computer equipped with 
a hard disk and a 5"1/4 diskette drive, 640k of 
conventional memory, one parallel Centronic port 
and MS-DOS version 3.1 0 or higher. 

Ordering information 

Sales type Description 

ST6240-KIT/220 
Complete kit for operation from 
220Vac mains 

ST6240-KIT/11 0 
Complete kit for operation from 
11 OVac mains 

ST6240-KIT/UK Complete kit for operation in UK 

P.S.U. 
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ST6-SW 
SOFTWARE DEVELOPMENT TOOLS 

FOR ST6 MCU FAMILY 

• Includes: 
- Macro assembler 
- Linker 
- Software simulator 

• Runs on MS-DOS systems 

• Window based graphic interface 

• Extensive symbol manipulation 

GENERAL DESCRIPTION 
Full software development tools is achieved using 
the ST6 Software Development Tools consisting of 
a powerful macro assembler, a linker and a soft
ware simulator. 

The ST6 Macro assembler accepts a source file 
written in ST6 assembly language using any text 
editor package and transforms it in an ST6 ex
ecutable file. 

To enable good testability and fast debugging, 
many application software are made up of several 
modules, each of them performing an elementary 

Figure 1. Development Flow Chart 

May 1991 

task. Each module is assembled independently of 
the others, thus producing a number of object files. 
The ST6 Linker combines these object files into a 
single executable program. Both object format and 
hexadecimal format are produced. The hexadeci
mal file is used to program an EPROM while the 
object file is used to run the simulator or the debug
ger. 

The ST6 Software Simulator allows the user to 
debug and execute any executable program writ
ten for any member of the ST62/ST63 family of 
microcontrollers without the aid of additional hard
ware. 

Once debugged with the simulator, the program 
can be programmed into an EPROM device by 
using the hexadecimal file and the ST6 program
ming board. By plugging the EPROM device into 
the application hardware, simple applications can 
be debugged without the need of an emulator. 

The ST6 Hardware Development Tools are re
quired where high performance. debugging is 
needed. 

1------ LISTING 
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ST6-SW 

ST6 ASSEMBLER 

• Macro call and conditional assembly 

• Extensive symbol manipulation 

• Error diagnostics 

General Description 

The ST6 Macro assembler accepts a source file 
written in ST6 assembly language and transforms 

Figure 2. AST6 Directives 

it into an executable file in relocatable object code 
format. When the whole program is in one file only, 
the assembler also generates an hexadecimal file 
(INTEL hex format) ready to be programmed into 
an EPROM device. · 
The assembler recognizes the use of section, sym
bols, macros and conditional assembly directives. 
In addition, the ST6 Assembler is able to produce 
detailed assembly listing and symbol cross refer
ence file. 

.ASCII Stores in program space a string as a sequence of ASCII codes 

.ASCIZ Same as .ASCII followed by a null character 

.BLOCK Reserves a block of contiguous memory location 

.BYTE Stores successive bytes of data in program space 

.DEF Defines the characteristics of a data space location 

.DISPLAY Displays a string during assembly process 

.DP _ON Segments the data space 

.EJECT Starts a new listing page 

.ELSE Beginning of the alternative part in conditional assembly block 

.END End of source file 

.ENDC End of conditional assembly block 

.ENDM End of a macro definition 

.EQU Assigns the value of an expression to a label 

.ERROR User defined assembly error 

.EXTERN Defines a ·symbol as external 

.IFC Beginning of conditional assembly block 

.INPUT Includes an additional source file in the present one 

.GLOBAL Defines a symbol as global 
:LABEL.W Initializes Data ROM Window Register 
.LABEL.D Gains access to a label in a Data ROM Window 
.LINESIZE Set listing line length 
.LIST Enables the listing of specified fields of the source file 
.MACRO Beginning of a macro definition 
.MEXIT End of a macro expansion 
.NOTRANSMIT Inhibits symbol transmission to the linker 
.ORG Set current location counter 
.PAGE_D Specifies the page number in data space 
.PL Set listing page length 
.PP _ON Segments the program space in 2K pages 
.ROMSIZE Defines the available ROM size 
.SECTION Provides a logical partitioning of program space 
.SET Same as .EQU, but can be redefined in the source file 
.TITLE Assigns title to the document 
.TRANSMIT Transmits symbol definitions to the linker 
.VERS Defines the target ST6 device 
.WARNING User defined assembly warning 
.WINDOW Defines a continuous relocatable block of program code 
.W_ON Enables the use of the .WINDOW directive 
.WORD Stores successive words of data in program space 

~ SGS-1HOMSON ------------- .._.,/ li!11U©OO©~Ibrn©WJ©~U©f!l ----------------'-
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ST6 LINKER 

• Links up to 32 modules 

• Extensive symbol manipulation 

• 33 sections (including interrupt vectors) 

• Error diagnostics 

The ST6 Linker is responsible for combining a 
number of object files into a single program, asso
ciating an absolute address to each section of 
code, and resolving any external references. 

The ST6 Linker produces an hexadecimal file in 
INTEL format to be down loaded into an EPROM 
device and an object code file to be used with the 
simulator. The linker also produces a map file which 
gives information about the sections, pages, mod
ules and labels. Finally, listing files are produced 
which update the assembler listings with real ad
dresses of symbols and statements. 

This software program allows the user to develop 
modular programs, which may then be combined 
and addressed as defined by the user. The flexibil
ity of the ST6 Linker is greatly increased by the use 
of sections allowing the user to group pieces of 
software from different modules. The location and 
the size of each section is user selectable. 

ORDERING INFORMATION 

Sales Type 

ST6-SW 

ST6 SIMULATOR 

• Window based graphic interface 

• On line assembler/disassembler 

• Supports symbolic debugging 

• 128 breakpoints and 128 software traps 

• TRACE mode 

• 1/0 and CLOCK simulation 

SIMST6 allows the user to debug and execute any 
program written for any of the current and future 
members of the ST6 family of microcontrollers, 
without the aid of additional hardware. 

The user specifies the target device, its mapping 
and the object code file to be used. The simulator 
functionally duplicates the operation of the ST6 and 
completely supports the instruction set. 1/0 chan
nels may be opened, read, and written, in order to 
simulate the 1/0 functions of peripherals, while 
interrupts may be set, and then set pending, in 
order to simulate the handling of interrupts. The 
simulator uses the clock frequency assigned by the 
user, along with the number of clock cycles needed 
by each instruction to keep track of the real time 
execution speed. 

The ST6 Simulator accepts command lines in both 
interactive and batch mode. 

Description 

ST6-SW ST6 software development tools 
(includes assembler, linker and emulator) 

Note :The ST6 software package is included in all ST6xxx-EMU real time develoment tools. 

3/3 
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ST6xxx-EMU 
REAL TIME DEVELOPMENT TOOLS 

FOR ST6 MCU FAMILY 

HARDWARE FEATURES 

• Supports ST62xx and ST63xx family 

• Real time emulation 

• 32 KBytes of emulation memory 

• Breakpoints on up to 256 events 

• Events can be defined on program space, data 
space and on up to 4 external signals 

• 1 K of real trace memory 

• Tracing of up to 32 bits including 4 external 
signals 

SOFTWARE FEATURES 

• Symbolic debugger 

• Window based interface 

• On line assembler/disassembler, 

• Log files capable of storing any displayed screen 

• Command files able to execute a set of debugger 
commands 

..----,--------.-------------~-----~--·· 
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ST6xxx-EMU 

GENERAL DESCRIPTION 

The ST6 Real Time Development System is an 
advanced hardware development system de
signed and configured to provide comprehensive 
support for the ST6 family of MCU's. 

The mainframe consists of a basic part, common 
to all ST6 devices, and one (ST62 sub family) or 
two (ST63 sub family) dedicated board depending 
of specific device to emulate. Only the dedicated 
boards have to be changed to emulate a new 
device within the ST62/ST63 subfamilies. 

The software part of the real time emulation tool is 
the symbolic debugger. It can be run on a PC 
compatible system and is common to all 
ST62/ST63 devices. It drives the emulator main
frame through an RS232 channel. The debugger 
uses a windowed menu driven user interface and 
enables the user to set the configuration of the 
emulator. 

Once assembled and eventually linked and de
bugged by using the simulator, the application soft
ware is ready to be down loaded into the ST6-EMU. 
The device probe is connected into the application 
hardware. The development station will perform a 
real time emulation of the target device, thus allow
ing high performance test and debugging of both 
application hardware and software. 

The breakpoints allow user to stop the MCU when 
the application software reaches selected ad
dresses and/or addresses within a selected ranges 
and/or on data fetch (or read or write or both) 
cycles. The user is then able to read and modify 
any register and memory location. An on line as
sembler/disassembler is also available to ease the 
debugging. 

The logic analyser can be used when real time 
emulation is needed. It allows to display the last 
1 024 cycles. The displayed cycles are either fetch 
cycles only or fetch cycles and data space ac
cesses. Addresses, data, control/status bits and 4 
user signals are displayed using mnemonic and 
user symbols. 

Such a powerful tool enables the user to detect and 
trap any pattern and thus quickly debug the appli
cation. The trapping of random patterns is greatly 
improved by the capability to quit the emulation 
session while the emulator continue to run the 
application software. When the user re-enters the 
debugger, the emulation session resumes and in
formation about any events of interest will be 
flashed to the screen in the form of a message. 

Log files offer the ability to send any screen display 
to a text file. In particular, log files are very useful 
to save the contents of the logic analyser and/or 
the contents of data registers to be analysed or 
printed. 

Command files can be used to execute a set of 
debugger commands in order to ease and speed 
up the emulation session. 

A powerful help facility can be called at any time to 
give additional information about the commands, 
the processor or the emulator. 

When the program is fully debugged, the ST6 
EPROM remote programming board can be used 
to program the emulation device with the INTEL 
hex format file produced by the linker. 

_2,_4 ____________ t.V ~~m~:Olcm -------------
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ST6xxx-EMU 

Figure 1. SDBST6 Command Summary 

ALL One Line Assembler 

BASE Change base of numbers 

BREAK Display/set breakpoint 

CB Clear breakpoints 

CMP Compare memory 

DL Display memory in listing ASM form 

DM Display/change memory 

DOS Branch to DOS 

DR Display/change registers 

DS Display symbol table 

FM Fill memory with pattern 

GO Start user program 

GRAPH Return to GRAPHIC interface 

HELP Call HELP utility 

HWTEST Execute diagnostic test 

LOAD Load memory from a file 

LCONF Load data pages configuration 

MOVE Move memory block 

NEXT Single/multi step mode 

PM Display/change paged Data ROM locations 

QUIT Abandon the program 

RESET Reset ST6 core dedications 

SAVE Save memory into a file 

SB Set address breakpoints 

SCONF Save data pages configuration 

SEARCH Search pattern in memory 

REM Put comment in a log file 

SET Set system options 

SR Set register 

TRACE Display traced execution 

USE Execute command file 

WR Display current Working Register set 

UPLOAD Copy ROMulator into HOST 

/ifj SGS-1HOMSON 3/4 
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ST6xxx-EMU 

ORDERING INFORMATION 

Sales Type Description 

ST6240-EMU Complete emulator package for ST6240 devices 
(including dedicated board and ST6-SW software package) 

ST6242-EMU Complete emulator package for ST6242 devices 
(including dedicated board and ST6-SW software package) 

ST6245-EMU 
Complete emulator package for ST6245 devices 
(including dedicated board and ST6-SW software package) 

ST626X-EMU 
Complete emulator package for ST626XB and ST629X devices 
(including dedicated board and ST6-SW software package) 

ST638X-EMU Complete emulator package for ST636X/7X/8X devices 
(including dedicated board and ST6-SW software package) 

ST631XX-EMU 
Complete emulator package for ST631 XX devices 
(including dedicated board and ST6-SW software package) 

ST621X-DBE Separate dedicated board for ST621 XB devices 

ST624X-DBE Separate dedicated board for ST624X devices 

ST626X-DBE Separate dedicated board for ST626X and ST629X devices 

ST624X-EMU Emulator package for ST6240 devices without probes 
(including dedicated board and ST6-SW software packages) 

ST624X-EMU Emulator package for ST6280 devices without probes 
(including dedicated board and ST6-SW software packages) 

ST6240-PQFP Probe for ST6240 

ST6242-PQFP Probe for ST6242 

ST6245-PQFP Probe for ST6245 

Note : The emulator power supply can be adjusted to 220V or 11 OV. 

4/4 ~ SGS·THOMSON -------------- A.""JI llJIO©OO©Il:~©'ii'OO©Il<lO©@ ---------------
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ST62Exx-EPB 

EPROM PROGRAMMING BOARDS FOR ST62 MCU FAMILY 

HARDWARE FEATURES 
• Programs the ST62Exx EPROM and OTP MCUs 

• Standalone and PC driven modes 

• All ST62Exx packages are supported 

SOFTWARE FEATURES 
• Menu driven software 

• S19 or INTEL hex file formats 

DESCRIPTION 
Different programming boards are designed for 
programming of the various EPROM and OTP 
devices of the ST62 sub-family. For a particular 
device, all available packages are supported by the 
same programming board. 

April1993 

It can run either in standalone or remote mode 
under control of a DOS compatible PC. 

In standalone mode, the microcontrollers can be 
programmed with a simple key operation directly 
from a master EPROM device or a master microcon
troller. Two colour LEOs indicate the operational 
pass or fail. 

In standalone mode an EPROM memor}t or a mas
ter MCU is plugged into the programming board. 
The code from the EPROM or the master MCU is 
read and programmed into the ST62 EPROM or 
OTP device. Both VERIFY and BLANK CHECK 
functions are provided. 

In remote mode, the programming board is con
nected to a DOS compatible PC through an RS232 
serial channel. Object code in either S19 or INTEL 
HEX format is read from disk file to program the 

1/2 
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ST62Exx-EPB 

ORDERING INFORMATION 

Sales Types Cll 

6T62E1X- EPB/XXX 

6T62E4X-EPBIXXX 

6T62E6X-EPB/XXX 

6T62E6X-EPB/XXX 

6T631 XX-EPB/220 

Notes: 
1. ST62Exx-EPB/110: 110V Power Supply 

ST62Exx-EPB/220 : 220V Power Supply 
2. Both /HWD and /SWD options are supported 

Supported Devices Supported Packages 

6T62E10 121 
6T62T10C2l 
6T62E15 121 DIP20 
6T62T15c~ DIP28 
6T62E20c 6020 
6T62T2o!2l 6028 
6T62E25C2l 
6T62T25 12l 

6T62E40 
6T62E42 QFP52 6T62E45 
6T62T40 QFP64 

6T62T42 QFPBO 

ST62T45 

6T62E60 DIP20 
ST62E65 8020 
ST62T60 DIP28 
ST62T65 6028 
6T62E94 DIP20 
ST62T94 DIP28 

ST6280 
ST62E80 
ST62T80 QFP100 
ST6285 QFPBO 

ST62E85 
ST62T85 

6T631XX DIP40 
DIP28 

~212=----------- t:r'l SCS·1HOMSON ----------... ...,, li'llD©ID©I<~Ii!lll©$ 
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ST62Exx-GP 

GANG PROGRAMMERS FOR ST62 MCU FAMILY 

HARDWARE FEATURES 

• Programs simultaneously up to 10 ST62Exx 
EPROM and OTP MCUs 

• Standalone and PC driven modes 

• DIP and SO packages supported 

SOFTWARE FEATURES 

• Menu driven software 

• S19 or INTEL hex file format 

DESCRIPTION , 

The ST62 gang programmers are designed for 
programming up to 10 EPROM or OTP devices. It 
can run either in standalone or remote mode under 
control of a DOS comp~tible PC. 

April1993 

In standalone mode, the target ST62 MCUs are 
programmed with a simple key operation directly 
from a master EPROM memory or from a master 
EPROM MCU. Two color LEOs indicate for each 
target device the operational pass or fail. Both 
VERIFY and BLANK CHECK functions are pro
vided. 

In Remote mode, the gang programmer is con
nected to a DOS compatible PC through an RS232 
serial channel. Object code in either 819 or INTEL 
HEX format is read from disk files to program the 
target devices. The menu driven software also 
offers VERIFY, BLANK CHECK, READ master and 
other utility functions. 

The gang programmer is made up of a two parts, 
a base unit common to all ST62XX devices and a 
dedicated package adaptator. 

1/2 
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ST62Exx-GANG 

'\ 

ORDERING INFORMATION 

Sales Types Description 

ST62E1 0-GP/DIP Gang Programmer 

ST62E1 0-GP/SO Gang Programmer 

ST62E15-GP/DIP Gang Programmer 

' 

ST62E15-GP/SO Gang Programmer 

ST62E40-GP/QFP Gang Programmer 

ST62E42-GP/QFP Gang Programmer 

ST62E45-GP/QFP Gang Programmer 

ST62E65-GP/QFP Gang Programmer 

ST62E65-GP/QFP Gang Programmer 

ST62E80-GP/QFP Gang Programmer 

ST62E85-GP/QFP Gang Programmer 

Note 1. Both /HWD and /SWD options are supported, 

Dedicated Gang Programmers (suffix /GP) are deliv
ered including one dedication module (Suffix /GPA). 
Alternative device dedication modules are avail-

Supported Devices <1> Supported Packages 

ST62E10 
ST62T10 DIP20 ST62E20 
ST62T20 

ST62E10 
ST62T10 8020 ST62E20 
ST62T20 

ST62E15 
ST62T15 DIP28 ST62E25 
ST62T25 

ST62E15 
ST62T15 8028 
ST62E25 
ST62T25 

ST62E45 QFP52 
ST62T45 

ST62E45 QFP52 
ST62T45 

ST62E45 QFP52 
ST62T45 

ST62E45 QFP52 
ST62T45 

ST62E45 QFP52 
ST62T45 

ST62E80 QFP100 ST62T80 

ST62E85 QFP100 ST62T85 

able under the sales types given above, but with 
/GP replaced by /GPA, allowing the use of another 
device type or package with the same Programmer. 

_21~2----------- ~ SGS·ntOMSON -----------.. "'!I li(j)ll©IJ©rn!Ull©"Urn©i!ll©@ 
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INTRODUCTION 

This manual deals with the description of the in
struction set 'and addressing modes of ST62,63 
microcontroller series. The manual is divided in 
two main sections. The first one includes, after a 
general family description, the addressing modes 
description. The second section includes the de
tailed description of ST62,63 instruction set. Each 
instruction is described in detail with the differ
ences between each ST6 series. 
ST6 software has been designed to fully use the 
hardware in the most efficient way possible while 
keeping byte usage to a minimum; in short to pro
vide byte efficient programming capability. 

Table 1. ST62,63 Series Core Characteristics 

ST62,63 Series 

Stack Levels 6 

Interrupt Vectors 5 

NMI YES 

Flags Sets 3 

Program ROM 2K+2K•n 
20KMax 

Data RAM 64byte • m 

Data ROM 64 byte pages 
in ROM 

Carry Flag SUB Reset if A> Source Instruction 

Carry Flag CP Set if A< Source 
Instruction 

March 1993 

ST62- ST63 

PROGRAMMING MANUAL 

PROGRAMMING MODEL 

It is useful at this stage to outline the programming 
model of the ST62,63 series, by which we mean 
the available memory spaces, their relation to one 
another, the interrupt philosophy and so on. 

Memory Spaces. The ST6 devices have three dif
ferent memory spaces: data, program and stack. 
All addressing modes are memory space specific 
so there is no need for the user to specify which 
space is being used as in more complex systems. 
The stack space, which is used automatically with 
subroutine and interrupt management for program 
counter storage, is not accessible to the user. 

Figure 1. ST6 Family Programming Model 

{ I b7 X REG. POINTER bOll 
INDEX · SHORT 

REGISTER I b7 y REG. POINTER bO I DIRECT 
~-========-~-ADDRESSING 
b7 V REGISTER bO J MODE 
~------------~bO~ 
~b=7==W=R=E=G=I~==R===~ 
Jb7 ACCUMULATOR bO I 

PROGRAM COUNTER 

SIX LEVELS 
STACK REGISTER 

NORMAL FLAGS 

INTERRUPT FLAGS 

NMIFLAGS 

c I z I 
cl z I 
cl z I 

VA000423 
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ST62,63 Programming Manual 

PROGRAMMING MODEL (Continued) 

Figure 2. ST62 Data Space Example 

b7 bO 

NOT IMPLEMENTED 

DATA ROM/EPROM WINDOW 
64BYTE 

X REGISTER 

YREGISTER 
VREGISTER 
WREGISTER 

DATA RAM 60 BYTES 

PORT A DATA REGISTER 
PORT B DATA REGISTER 

PORT C DATA REGISTER 
RESERVED 

PORT A DIRECTION REGISTER 
PORT B DIRECTION REGISTER 
PORT C DIRECTION REGISTER 

RESERVED 
INTERRUPT OPTION REGISTER 
DATA ROM WINDOW REGISTER 

RESERVED 

PORT A OPTION REGISTER 
PORT B OPTION REGISTER 

PORTC OPTION REGISTER 
RESERVED 

NO DATA REGISTER 
NO CONTROL REGISTER 

TIMER PSG REGISTER 
TIMER DATA REGISTER 
TIMER TSCR REGISTER 

RESERVED 

WATCHDOG REGISTER 

RESERVED 

ACCUMULATOR 

OOOH 

03FH 

040H 

07FH 

080H 

081H 
082H 
083H 
084H 

OBFH 
OCOH 
OC1H 
OC2H 
OC3H 
OC4H 
OC5H 
OC6H 
OC7H 
OCSH 
OC9H 

OCAH 

OCBH 
OCCH 
OCDH 

OCEH 
OCFH 
ODOH 
OD1H 

OD2H 
OD3H 
OD4H 
OD5H 

OD7H 
ODSH 
OD9H 

OFEH 
OFFH 

Figure 3. ST62 Program Memory Example 

b7 

NOT IMPLEMENTED 

RESERVED 

USER PROGRAM ROM 
1828 BYTES 

RESERVED 

INTERRUPT VECTOR #4 

NO INTERRUPT 
INTERRUPT VECTOR #3 

TIMER INTERRUPT 
INTERRUPT VECTOR #2 

PORT B & C INTERRUPT 
INTERRUPT VECTOR #1 

PORT A INTERRUPT 

RESERVED 

INTERRUPT VECTOR #0 
NMIINTERRUPT 

USER RESET VECTOR 

bO 

OOOOH 

07FFH 
0800H 

087FH 

0880H 

OF9FH 
OFAOH 

OFEFH 
OFFOH 

OFF1H 
OFF2H 
OFF3H 
OFF4H 

OFF5H 
OFF6H 
OFF7H 
OFFBH 

OFFBH 

OFFCH 
OFFDH 

OFFEH 
OFFFH 

On EPROM versions there are no re
served areas. These reserved bytes are 
present on ROM/OTP versions. 

Data Memory Space. The following registers in the 
data space have fixed addresses which are hard
ware selected so as to decrease access times and 
reduce addressing requirements and hence pro
gram length. The Accumulator is an 8 bit register in 
location OFFH. The X, Y, V & W registers have the 
addresses 80H-83H respectively. These are used 
for short direct addressing, reducing byte require
ments in the program while the first two, X & Y, can 
also be used as index registers in the indirect 
addressing mode. These registers are part of the 
data RAM space. In the ST62 and ST63 for data 
space ROM a 6 bit (64 bytes addressing) window 
multiplexing in program ROM is available through 
a dedicated data ROM banking register. 
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PROGRAMMING MODEL (Continued) 

For data RAM and 1/0 expansion the lowest 64 
bytes of data space (OOH-03FH) are paged through 
a data RAM banking register. 

Self-check Interrupt Vector FF8H & FF9H: 
jp (self-check interrupt routine) 

A jump instruction to the reset and interrupt routines 
must be written into these locations. 

ST62 & ST63 Program Memory Space. The ST62 
and ST63 devices can directly address up to 4K 
bytes (program counter is 12-bit wide). A greater 
ROM size is obtained by paging the lower 2K of the 
program ROM through a dedicated banking regis
ter located in the data space. The higher 2K of the 
program ROM can be seen as static and contains 
the reset, NMI and interrupt vectors at the following 
fixed locations: 

Reset Vector FFEH & FFFH: 
jp (reset routine) 

NMI Interrupt Vector FFCH & FFDH: 
jp (NMI routine) 

Non user Vector FFAH & FFBH 

Non user Vector FF8H & FF9H 

Interrupt #1 Vector FF6H & FF7H jp (lnt 1 routine) 

Interrupt #2 Vector FF4H & FF5H jp (lnt 2 routine) 

Interrupt #3 Vector FF2H & FF3H jp (lnt 3 routine) 

Interrupt #4 Vector FFOH & FF1 H jp (lnt 4 routine) 

Program Counter & Stack Area. The program 
counter is a twelve bit counter register since it has 
to cover a direct addressing of 4K byte program 
memory space. When an interrupt or a subroutine 
occurs the current PC value is forward "pushed" 
into a deep LIFO stacking area. On the return from 
the routine the top (last in) PC value is "popped" 
out and becomes the current PC value. The 
ST60/61 series offer a 4-word deep stack for pro
gram counter storage during interrupt and sub-rou
tines calls. In the ST62 and ST63 series the stack 
is 6-word deep. 

Status Flags. Three pairs of status flags, each pair 
consisting of a Zero flag and a Carry flag, are 
available. In the ST62 and ST63 an additional third 
set is available. One pair monitors the normal 
status while the se-cond monitors the state during 
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interrupts; the third flags set monitors the status 
during Non Maskable interrupt servicing. The 
switching from one set to another one is automatic 
as the interrupt requests (or NMI request for 
ST62,ST63 only) are acknowledged and when the 
program returns after an interrupt service routine. 
After reset, NMI set is active, until the first RETI 
instruction is executed. 

ST62 & ST63 Interrupt Description. The ST62 
and ST63 devices have 5 user interrupt vectors 
(plus one vector for testing purposes). Interrupt 
vector #0 is connected to the not maskable interrupt 
input of the core. Interrupts from #1 to #4 can be 
connected to different on-chip and external sources 
(see individual datasheets for detailed information). 
All interrupts can be globally disabled through the 
interrupt option register. After the reset ST62 and 
ST63 devices are in NMI mode, so no other inter
rupts can be accepted and the NMI flags set is in 
use, until the RETI instruction is performed. If an 
interrupt is detected, a special cycle will be ex
ecuted, during this cycle the program counter is 
loaded with the related interrupt vector address. 
NMI can interrupt other interrupt routines at any 
time while normal interrupt can't ·interrupt each 
other. If more then one interrupt is waiting service, 
they will be accepted according to their priority. 
Interrupt #1 has the highest priority while interrupt 
#4 the lowest. This priority relationship is fixed. 

Figure 2. ST62 & ST63 Stack Area 

rPROG!lAM COUNTER :=l 
STACK LEVEL 1 

STACK LEVEL 2 

STACK lf:\'0. J 

STAD< LEVEL 4 

STACK LEVEL 5 

STACK LEVEL 6 ,__J 

WHEN RET OR { 
REll OCCURS J >HEN CAll. OR >NTERRUeT 

REQUEST OCCURS 
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ADDRESSING MODES 

The ST6 family gives the user nine addressing 
modes for access to data locations. Some of these 
are specifically tailored to particular instruction 
types or groups while others are designed to re
duce program length and operating time by using 
the hardware facilities such as the X, Y, V & W 
registers. The data locations can be in either the 
program memory space or the data memory space 
when the ST6 is operating due to user software. In 
addition the ST6 has a stack space for the 12 bit 

· program counter but this is controlled by internal 
programming and is not accessible by the user. 
This section will describe all the addressing modes 
which are provided to the user. The following is the 
complete list of the ST6 available addressing 
modes: 

-Inherent 

-Direct 

- Short Direct · 

-Indirect 

-Immediate 

- Program Counter Relative 

-Extended 

-Bit Direct 

- Bit Test & Branch 

Inherent. For instructions using the inherent ad
dressing mode the opcode contains all the informa
tion necessary for execution. All instructions using 
this mode are One Byte instructions. 

Program Memory Data Memory 

OPC 

OPC=Opcode 

Example: 

Instruction Comments 

WAIT Puts ST6 into the low power WAIT mode 

STOP 
Puts the ST6 into the lowest power 
mode 

Returns from interrupt. Pops the PC 
RET I from the PC stack.Sets the normal set 

of flags 

Direct. In the direct addressing mode the address 
of the data is given by the program memory byte 
ill) mediately following the opcode. This data loca
tion is in the data memory space. All instructions 
using this mode are Two Bytes instructions, lasting 
Four Cycles. 

Program Memory Data Memory 

OPC 

O.A. OPERAND 

OPC=Opcqde 
O.A = Operand Address 

Example: 

Instruction Comments 

Loads the accumulator with the value 
LDA,OA3H found in location A3H in the data 

space. 

The value found in locations 11 H in 
SUBA,11H the data memory is subtracted from 

the value in the accumulator. 
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ADDRESSING MODES (Continued) 

Short Direct. ST6 core has four fixed location 
registers in the data space which may be ad
dressed in a short direct manner. The addresses 
and names of these registers are SOH (X), S1 H (Y), 
S2H (V) and S3H (W). When using this addressing 
mode the data is in one of these registers and the 
address is a part of the opcode. All instructions 
using this mode are One Byte instructions, lasting 
Four Cycles. 

Program Memory Data Memory 

X 

OPC&O.A. y 

v 

w 

OPC =Opcode 
O.A .= Operand Address 

Example: 

Instruction Comments 

LDA,X 
The value of the X register (BOH) is 
loaded into the accumulator. 

INC X The X register is incremented. 

Indirect. The indirect mode must use either the X 
(SOH) or Y (S1 H) register. This register contains the 
address of the data. The operand is at the data 
space address pointed to by the content of X or Y 
registers. All instructions using this mode are One 
Byte instructions, lasting Four Cycles. 
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Program Memory Data Memory 

OPC& R.A. X,Y 

OPC =Opcode 
R.A. = Register Address 

Example: 

Instruction Comments 

The value in the registers pointed to by 
LDA,(X) the X register is loaded into the 

accumulator. 

The value in the register pointed to by 
ADDA,(Y) . the Y register is added to the 

accumulator value. 

INC(Y) 
The value in the register pointed to by 
theY register is incremented. 

Immediate. In the immediate addressing mode the 
operand is found in the program ROM in a byte 
which is the last byte of the instruction. This ad
dressing mode can be used for initializing data 
space registers and supplying constants. Instruc
tions using this mode can be Two or Three Bytes 
instructions, lasting Four Cycles. 

Program Memory Data Memory 

OPC 

D.A. DESTINATION 

OPERAND 

OPC=Opcode 
D.A. = Destination Address 
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ADDRESSING MODES (Continued) 

Example: 

Instruction Comments 

LDI34H,DFH 
Loads immediate value DFH into 
data space location 34H. 

SUBIA,22H 
The immediate value 22H is sub-
tracted from the ace. 

Program Counter Relative. This addressing 
mode is used only with conditional branches within 
the program. The opcode byte contains the data 
which is a fixed offset value. This offset is added to 
the program counter to give the address of the next 
instruction. The offset can have any value in the 
range -15 to +16. It is determined by the last five 
bits of the opcode. All instructions using this mode 
are One Byte Instructions, lasting Two Cycles. 

Program Memory 

f-0-P_C_&_D_.A_. --l---G-i CURRENT PC I 
NEXTINSTRUC. _j 

OPC=Opcode 
O.A. = Destina~on Address 

Example: 

Instruction Comments 

JRC3 If the carry flag is set then PC = PC+3 

If the zero flag is not set (i.e the result 
JRNZ -7 of a previous instruction is not zero) 

then PC= PC-7 

The relative jump address can be also a label that 
is automatically handled by the assembler. 

Extended. The extended addressing mode is used 
to make long jumps within the program memory 
space (4K). The data requires 12 bits and is pro
vided by half of the opcode byte and all of the 
second byte. All instructions using this mode are 
Two Bytes instructions, lasting Four Cycles. 

Program Memory Stack 

OPC & 12 

~ 
CURRENT PC 

- -
BIT ADDRESS 

OPC = Opcode 

Example: 

Instruction Comments 

JP3FAH 
Loads 3FAH into program counter and 
continues with the instruction at 3FAH. 

The current PC is pushed onto the 
CALLROU1 stack and PC loaded with the value as-

sociated to the ROU1 label 

The absolute jump address can be also a label that 
is automatically handled by the assembler. 

Bit Direct. This addressing mode allows the user 
to set or clear any specified bit in a data memory 
register. The address of the bit is given in the form: 
"b,R" where b is the number of the bit and R is the 
address of the register. The bit is determined by 
three bits in the opcode and the register address is 
given by the second byte. All instructions using this . 
mode are Two Byte instructions, lasting Four 
Cycles. 

Program Memory Data Memory 

OPC&BITADD 
~ 

D.A. 716151413121110 

OPC=Opcode 
D.A. =Destination Address 
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Example: 

Instruction Comments 

SET 4,A Sets bit4 of the accumulator to 1. 

RESO,PORT Clears bit o of PORT register 

The register address can be associated to a label 
that is automatically handled by the assembler. 

Bit Test & Branch. The bit test addressing mode 
is used in conditional jump instructions in which the 
jump depends on the result of a bit test. The opcode 
specifies the bit to be tested, the byte following the 
opcode in the register address in data space, and 
the third byte is the jump displacement, which is in 
the range -126 to + 129. This displacement can be 
determined using a label, which is converted by the 
assembler. The state of the tested bit is also copied 

PC 

OPC =Opcode 
R.A. = Relative Address 
J.D.= Jump Displacement 

Program Memory 

OPC&BITADD 

R.A. 

J.D. 

INSTRUCTION 
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into the carry flag. All instructions using this mode 
are Three Byte instructions, lasting Five Cycles. 

Example: 

Instruction Comments 

If bit three of data memory 
register 
associated to PORT label is 

JRS 3,PORT,LAB1 set then PC=PC+LAB1 
(where LAB1 is the jump dis-
placement associated to a 
label 

If bit 0 of data memory regis-
JRR O,OAH,-72 ter OAH is reset to 0 then 

PC=PC-72. 

The register address and the jump displacement 
can be associated to labels that are automatically 
handled by the assembler. 

Data Memory · 
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ST62 & ST63 INSTRUCTION SET 

The ST62,63 instructions can be divided function
ally into the following seven groups. 

-LOAD AND STORE 

-ARITHMETIC AND LOGIC 

- CONDITIONAL BRANCH 

- JUMP AND CALL 

- BIT MANIPULATION 

-CONTROL 

-IMPLIED 

The following summary shows the instructions be
longing to each group, the number of operands 
required for each instructions and the number of 
machine cycles. The flag behaviour is usually the 
same for both ST62 and ST63. The only difference 
is present for CP and SUB instructions as specified 
in the detailed description. 

Table 2. Load & Store Instructions 

Instruction Bytes Cycles 
Flags 

z c 
LD 1 4 !;. * 

LD rr 2 4 !;. * 

LOlA 2 4 ;,. * 

LDI 3 4 * * 

Notes: 6: Affected 

*: Not Affected 

Table 3. Arithmetic & Logic Instructions 

Instruction Bytes Cycles 
Flags 

z c 
ADD 2 4 ;,. !;. 

ADD {X,Y) 1 4 ;,. 0 

ADD I 2 4 !;. 0 

AND 2 4 ;,. * 

AND {X,Y) 1 4 ;,. * 

AND I 2 4 ;,. . 
CLRA 2 4 ;,. 0 

CLR 3 4 * . 
COM 1 4 !;. 0 

Instruction Bytes Cycles 
Flags 

z c 
CP 2 4 ;,. 0 

CP{X,Y) 1 4 !;. 0 

CPI 2 4 ;,. 0 

DEC 1 4 !;. . 
DECA/rr 2 4 !;. . 
INC 1 4 ;,. . 
INCA!rr 2 4 !;. . 
RLC 1 4 !;. 0 

SLA 2 4 !;. 0 

SUB 2 4 ;,. 0 

SUB (X,Y) 1 4 ;,. 0 

SUB I 2 4 ;,. 0 

Notes: 6: Affected 

*: Not Affected 

Table 4. Conditional Branch lnsructions 

Instruction Bytes Cycles 
Flags 

z c 
JRC 1 2 . . 
JRNC 1 2 . . 
JRR 3 5 . ;,. 

JRS 3 5 . ;,. 

JRZ 1 2 . . 
JRNZ 1 2 . ~ 

Notes: 6: Affected 

': Not Affected 

Table 5. Jump & Call Instructions 

Instruction Bytes Cycles 
Flags 

z c 
CALL 2 4 . . 
JP 2 4 . * 

Notes: 6: Affected 

*: Not Affected 
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ST62 & ST63 INSTRUCTION SET (Continued) Table 7. Control Instructions 

Table 6. Bit Manipulation Instructions Instruction Bytes Cycles 
Flags 

z c 
Instruction Bytes Cycles 

Flags NOP 1 2 . . 
z c RET 1 2 . . 

RES 2 4 . . RETI 1 2 "' "' STOP 1 2 . . 
SET 2 4 . . 

WAIT 1 2 . . 
Notes: t.: Affected 

': Not Affected Notes: t.: Affected 

': Not Affected 

Table 8. Addressing Modes/Instruction Table 

Instruction lnh Dir Sh Dir lnd lmm PCR Ext Bit Dir Bit Flags 
Test z c 

ADD X X X "' "' AND X X X "' 
. 

CALL X . . 
CLRA X "' D 
CLR X . . 
COM X 

"' "' CP X X X "' "' DEC X X X "' * 
INC X X X "' 

. 
JP X • . 
JRC,JRNC X . . 
JRZ,JRNZ X . . 
JRR, JRS X . 

"' LD, LDI X "' 
. 

NOP X . . 
RES, SET X . . 
RET X . . 
RET I X "' "' RLC X "' "' SLA X "' "' STOP, WAIT X . . 
SUB X X X "' "' Notes: 

INH. Inherent, DIR: Direct, SH.DIR: Short Direct, 

IND. Indirect, IMM: Immediate, PCR: Program Counter Relative 

EXT. Extended, BIT DIR: Btt Direct, BIT TEST.: Bit Test 

t.. Affected 

Not Affected 

9/43 
-------------------------- ~~~~~~~ --------------------------

317 



ST62,63 Programming Manual 

ST62 & ST63 INSTRUCTION SET (Continued) 
Table 9. ST62,63 Opcode Map 

Low 
0 1 2 3 4 5 6 7 8 9 A B 

0000 0001 0010 0011 0100 0101 0110 0111 1000 1001 1010 1011 
HI 

2 JRNZ 4CALL 2 JRNC 5 JAR 2 JRZ 2 JRC 4 LD 2 JRNZ 4 JP 2 JRNC 4 RES 2 
0 e abc e bO,rr,ee e # e a,(x) e abc e bO,rr 

0000 
1 per 2 ext 1 per 3 bt 1 per 1 pre 1 ind 1 per 2 ext 1 per 2 bd 1 
2 JRNZ 4CALL 2 JRNC 5 JRS 2 JRZ 4 INC 2 JRC 4 LDI 2 JRNZ 4 JP 2 JRNC 4 SET 2 

1 e abc e bO.rr.ee e X e a,nn e abc e bO,rr 
0001 

1 per 2 ext 1 per 3 bl 1 per 1 sd 1 pre 2 imm 1 per 2 ext 1 per 2 bd 1 
2 JRNZ 4CALL 2 JRNC 5 JAR 2 JRZ 2 JRC 4 CP 2 JRNZ 4 JP 2 JRNC 4 RES 2 

2 e abc e b4,rr,ee e # e a,(x) e abc e b4,rr 
0010 

1 per 2 ext 1 per 3 bt 1 per 1 pre 1 ind 1 per 2 ext 1 per 2 b d 1 
2 JRNZ 4CALL 2 JRNC 5 JRS 2 JRZ 4 LD 2 JRC 4 CPI 2 JRNZ 4 JP 2 JRNC 4 SET 2 

3 e abc e b4,rr,ee e a,x e a,nn e abc e b4,rr 
0011 

1 per 2 ext 1 per 3 bt 1 per 1 sd 1 pre 2 imm 1 per 2 ext 1 per 2 b.d. 1 
2 JRNZ 4CALL 2 JRNC 5 JAR 2 JRZ 2 JRC 4 ADD 2 JRNZ 4 JP 2 JRNC 4 RES 2 

4 e abc e b2,rr,ee e # e a,(x) e abc e b2,rr 
0100 

1 per 2 ext 1 per 3 bt 1 per 1 pre 1 ind 1 per 2 ext 1 per 2 b.d 1 
2 JRNZ 4CALL 2 JRNC 5 JRS 2 JRZ 4 INC 2 JRC 4 ADDI 2 JRNZ 4 JP 2 JRNC 4 SET 2 

5 e abc e b2,rr,ee e y e a,nn e abc e b2,rr 
0101 

1 per 2 ext 1 per 3 bt 1 per 1 sd 1 pre 2 imm 1 per 2 ext 1 per 2 bd 1 
2 JRNZ 4CALL 2 JRNC 5 JRR 2 JRZ 2 JRC 4 INC 2 JRNZ 4 JP 2 JRNC 4 RES 2 

6 e abc e b6,rr,ee e # e (x) e abc e b6,rr 
0110 

1 per 2 ext 1 per 3 bt 1 per 1 pre 1 ind 1 per 2 ext 1 per 2 bd 1 
2 JRNZ 4CALL 2 JRNC 5 JRS 2 JRZ 4 LD 2 JRC 2 JRNZ 4 JP 2 JRNC 4 SET 2 

7 e abc e b6,rr,ee e a,y e # e abc e bB,rr 
0111 

1 per 2 ext 1 per 3 bt 1 per 1 sa 1 pre 1 per 2 ext 1 per 2 b.d 1 
2JRNZ 4CALL 2 JRNC 5 JAR 2 JRZ 2 JRC 4 LD 2 JRNZ 4 JP 2 JRNC 4 RES 2 

8 e abc e tt1,rr,ee e # e (x),a e abc e b1,rr 
1000 

1 per 2 ext 1 per 3 bt 1 per 1 pre 1 ind 1 per 2 ext 1 per 2 bd 1 

2JRNZ 4CALL 2 JRNC 5 JRS 2 JRZ 4 INC 2 JRC 2 JRNZ 4 JP 2 JRNC 4 SET 2 
9 e abc e b1,rr,ee e v e # e abc e b1,rr 

1001 
1 per 2 ext 1 per 3 bt 1 per 1 sd 1 pre 1 per 2 ext 1 per 2 bd 1 
2JRNZ 4 CALL 2 JRNC 5 JAR 2 JRZ 2 JRC 4 AND 2 JRNZ 4 JP 2 JRNC 4 RES 2 

A e abc e bS,rr,ee e # e a,(x) e abc e b5,rr 
1010 

1 per 2 ext 1 per 3 bt 1 per 1 pre 1 ind 1 per 2 ext 1 per 2 b.d 1 
2 JRNZ 4CALL 2 JRNC 5 JRS 2 JRZ 4 LD2 JRC 4 ANDI 2 JRNZ 4 JP 2 JRNC 4 SET 2 

B e abc e bS,rr,ee e a,v e a,nn e abc e b5,rr 
1011 

1 per 2 ext 1 per 3 bt 1 per 1 sd 1 pre 2 1mm 1 per 2 ext 1 per 2 bd 1 
2 JRNZ 4CALL 2 JRNC 5 JRR 2 JRZ 2 JRC 4 SUB 2 JRNZ 4 JP 2 JRNC 4 RES 2 

c e abc e b3,rr,ee e # e a,(x) e abc e b3,rr 
1100 

1 per 2 ext 1 per 3 bt 1 per 1 pre 1 ind 1 per 2 ext 1 per 2 bd 1 
2JRNZ 4CALL 2 JRNC 5 JRS 2 JRZ 4 INC 2 JRC 4 SUBI 2 JRNZ 4 JP 2 JRNC 4 SET 2 

D e abc e b3,rr,ee e w e a,nn e abc e b3,rr 
1101 

1 per 2 ext 1 per 3 bt 1 per 1 sd 1 pre 2 imm 1 per 2 ext 1 per 2 bd 1 
2 JRNZ 4CALL 2 JRNC 5 JAR 2 JRZ 2 JRC 4 DEC 2 JRNZ 4 JP 2 JRNC 4 RES 2 

E e abc e b?,rr,ee e # e (x) e abc e b7,rr 
1110 

1 per 2 ext 1 per 3 bt 1 per 1 pre 1 ind 1 per 2 ext 1 per 2 bd 1 
2 JRNZ 4CALL 2 JRNC 5 JRS 2 JRZ 4 LD 2 JRC 2 JRNZ 4 JP 2 JRNC 4 SET 2 

F e abc e b7,rr,ee e a,w e # e abc e b7,rr 
1111 

1 per 2 ext 1 per 3 bt 1 per 1 sd 1 pre 1 per 2 ext 1 per 2 bd 1 

Abbreviations for Addressing Modes: 
dir Direct 
sd Short Direct 
imm Immediate 

legend: 
# Indicates Illegal Instructions 
e 5 Bit Displacement 
b 3 Bit Address 

inh Inherent 
ext Extended 
b.d Bit Direct 

rr 1 byte dataspace address 

~~c 1 ~~];~~~;~~ate data 

bt Bit Test 
per Program Counter Relative 
rnd lndrrect 

ee 8 bit Displacement 
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Low 
c D E F 

1100 1101 1110 1111 
HI 

JRZ 4 LDI 2 JRC 4 LD 
e rr,nn e a,(y) 0 

0000 
per 3 imm 1 per t lnd 

JRZ 4 DEC 2 JRC 4 LD 
e X e a,rr 1 

0001 
per 1 sd 1 per 2 dir 

JRZ 4 COM 2 JRC 4 CP 
e a e a,(y) 2 

0010 
per 1 inh 1 per 1 ind 

JRZ 4 LD 2 JRC 4 CP 
e x,a e a,rr 3 

0011 
per 1 sd 1 per 2 dir 

JRZ 2 RETI 2 JRC 4 ADD 
e e a,(y) 4 

0100 
per 1 mh 1 per 1 · ind 

JRZ 4 DEC 2 JRC 4 ADD 
e y e a,rr 5 

0101 
per 1 sd 1 per 2 dlr 

JRZ 2 STOP 2 JRC 4 INC 
e e (y) 6 

. 0110 
per 1 inh 1 per 1 ind 

JRZ 4 LD2 JRC 4 INC 
e y,a e rr 7 

0111 
per 1 sd 1 per 2 dir 

JRZ 2 JRC 4 LD 
e # e (y),a 8 

1000 
per 1 per 1 ind 

JRZ 4 DEC 2 JRC 4 LD 
e v e rr,a 9 

1001 
per 1 sd 1 per 2 dir 

JRZ 4 RLC 2 JRC 4 AND 

e a e a,(y) A 
1010 

per 1 inh 1 per 1 ind 
JRZ 4 LD 2 JRC 4 AND 
e v.a e a,rr B 

1011 
per 1 sd 1 per 2 dir 

JRZ 2 RET 2 JRC 4 SUB 
e e a,(y) c 

1100 
per 1 inh 1 per 1 ind 

JRZ 4 DEC 2 JRC 4 SUB 
e w e a,rr D 

1101 
per 1 sd 1 per 2 dlr 

JRZ 2 WAIT 2 JRC 4 DEC 
e e (y) E 

1110 
per 1 inh 1 per 1 ind 

JRZ 4 LD 2 JRC 4 DEC 
e w,a e rr F 

1111 
per 1 sd 1 per 2 dir 
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ST62 & ST631NSTRUCTION SET (Continued) 

Table 10. Instruction Set Cycle-by-Cycle Summary 

Instruction Cycles Cycles(#) Address Bus Data Bus 

Indirect Addressing Mode 

ADD, AND, CP, 1 Opcode Address(') Opcode (') 

DEC, INC, LD, 4 2 Opcode Address + 1 Next Instruction 

SUB 3 Opcode Address + 1 Next Instruction 
4 Opcode Address + 1 Next Instruction 

ADD, AND, CP, 1 Opcode Address(') Opcode (') 

DEC, INC, LD, 4 2 Opcode Address + 1 Next Instruction 
3 Opcode Address + 1 Next Instruction SUB 4 Data Space Rom Add Rom Data(#) 

Direct Addressing Mode 

ADD, AND, CP, 1 Opcode Address(') Opcode (') 
DEC, INC, LD, 4 2 Opcode Address+ 1 Operand Address 
RES, SET, LSA, 3 Opcode Address + 1 (') Operand Addressrl 
SUB,CLR 4 Opcode Address +2 Next Instruction 

ADD, AND, CP, 1 Opcode Address(') Opcode (') 
DEC, INC, LD, 4 -2 Opcode Address + 1 Operand Address 
RES, SET, LSA, 3' Opcode Address + 1 (') Operand Address(#) 
SUB, CLR 4 Data Space Rom Add. (') Rom Data(#) 

' 
Immediate Addressing Mode 

ADDI,ANDI, 1 Opcode Address(') Opcode (') 

CPI, LDI, 4 2 Opcode Address + 1 Immediate Operand 

SUB I 3 Opcode Address + 1 (') Immediate Operand 
4 Opcode Address +2(') Next Instruction 

1 Opcode Address(') Opcode (') 

LDirr 4 2 Opcode Address+ 1 Register Address 
3 Opcode Address +2 Immediate Operand 
4 Opcode AdDress +3 NextOpcode 

1 Opcode Address(') Opcode (') 
2 Opcode Address + 1 (') Register Address LDirr 4 3 Opcode Address +2 (#) Immediate Operand 
4 Data Space Rom Add. Rom Operand (#) 

Short Direct Addressing Mode 

1 Opcode Address(') Opcode (') 

DEC,INC,LD 4 2 Opcode Address + 1 Next Opcode 
3 Opcode Address + 1 NextOpcode 
4 Opcode Address + 1 NextOpcode 

Notes: •. Valid only at the beginning of the cycle 
#. Valid only unti t 18 of the cycle 

CPU Activity Notes 

Decode Opcode ROM 
Read Operand Address Data Space 
Read Operand not Ad-
Execute Instruction dressed 

Decode Opcode ROM Read Operand Address Data Space Read Operand 
Execute Instruction Addressed 

Decode Opcode ROM 
Address Data Space 
Read Operand 

Data Space 
not Ad-

Execute Instruction drsssed 

Decode Opcode ROM· Address Data Space Data Space Read Operand Addressed Execute Instruction 

Decode Opcode 
Idle 
Read Operand 
Execute Instruction 

Decode Opcode ROM Read Register Address 
Read Immediate Data Space 

Operand not Ad-

Wr~e Operand To Reg. dressed 

Decode Opcode 
Read Register Address ROM 
Read Immediate Data Space 
Operand Addressed 
W~~e Operand To Reg. 

Decode Opcode 
Deline Data Space Add. 
Read Operand 
Execute Instruction 
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ST62 & ST63 INSTRUCTION SET (Continued) 

Table 10. Instruction Set Cycle-by-Cycle Summary (Continued) 

Instruction Cycles Cycles{#) Address Bus Data Bus 

Other Instructions 

1 Opcode Address(') 

CALL 4 2 Opcode Address + 1 
3 Opcode Address+ 1 
4 Opcode Address +2(') 

1 Opcode Address(") 

COM 4 2 Opcode Address + 1 
3 Opcode Address+ 1 
4 Opcode Address+ 1 

INTERRUPT 1 1 Next opcode address 

1 Opcode Address(') 

JP 4 2 opcode Address + 1 
3 opcode Address + 1 
4 opcode Address +2 

JRC,JRNC, 2 1 Opcode Address(') 
JRZ,JRNZ 2 Opcode Address+ 1 

1 Opcode Address(') 
2 J Opcode Address+ 1 (') 

JRR,JRS 5 3 Opcode Address +2(") 
4 Opcode Address +2(') 
5 Opcode Address +3(') 

1 Opcode Address(') 
2 Opcode Address + 1 (') 

JRR,JRS 5 3 Data Space Rom Add.(#) 
4 Opcode Address +2(') 
5 Data Space Rom Add.(#) 

RET 2 1 Opcode Address(") 
2 Return Address 

1 Opcode Address(') RET! 2 2 Return Address 

1 Opcode Address(') 

RLC 4 2 Opcode Address+ 1 
3 Opcode Address+ 1 
4 Opcode Address+ 1 

STOP, WAIT 2 1 Opcode Address(') 
2 Opcode Address+ 1 

Notes: •. Valid only at the beginning of the cycle 
#.Valid only until t18 of the cycle 

Opcode (') 
Subroutine Address 
Subroutine Address 
Next Instruction 

Opcode (') 
Next Opcode 
Next Opcode 
Next Opcode 

Next Opcode (") 

Opcode (') 
Jump Address 
Following lnstr. 
Following lnstr. (') 

Opcode (') 
Following lnstr. 

Opcode (") 
Operand Address (') 
Branch Value 
Branch Value (') 
Following lnstr. 

Opcode (") 
Operand Address (') 
Rom Data(#) 
Branch Value (') 
Rom Data(#) 

Opcode (") 
Next Opcode · 

Opcode (') 
Next Opcode 

Opcode (') 
Next Opcode 
Next Opcode 
Next Opcode 

Opcode (') 
NextOpcode 

CPU Activity Noles 

Decode Opcode 
Increment Stack Pointer 
Push Return Address 
Calculate Subroutine 
Add. 

Decode Opcode 
Calculate Ace. Address 
Read Accumulator 
Complement Accumula- ' 
tor 

Calculate Interrupt Add. 
Push Return Address Note 1 
Switch Flag Set 

Decode Opcode 
Idle 
Read Jump Address 
Calculate Jump Address 

Decode Opcode 
Calculate Offset 

Decode Opcode 
Read Operand ROM 
Test Operand Data Space 
Fetch Branch Value not Addressed 
Calculate New Address 

Decode Opcode 
Read Operand ROM 
Test Operand Data Space 
Fetch Branch Value Addressed 
Calculate New Address 

Decode Opcode 
Pop Return Address 

Decode Opcode 
Pop Return Address 
Switch Flag Set 

Decode Opcode 
Calculate Ace. Address 
Read Accumulator 
Shifted 

Decode Opcode 
Stop/Wait the Oscillator 

1. Add oscillator build up time plus 16 oscillator clocks if a stop instruction has been executed before the interrupt occured 
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Mnemonic: 

Function: 

Description: 

Operation: 

Instruction Format 

ADD dst,src 

ADDA,A 

ADDA,X 

ADDA,Y 

ADDA,V 

ADDA,W 

ADDA,(X) 

ADDA,(Y) 

ADDA,rr 

Notes: 

ST62,63 Instruction Set Description 

ADD 
Addition 

ADD 
\ 

Addition 

The contents of the source byte is added to the accumulator leaving the result in 
the accumulator. The source register remains unaltered. 

dst f- dst + src 

The destination must be the accumulator. 

Opcode (Hex) Bytes Cycles Flags 

z c 
5F FF 2 4 !:J. !:J. 

5F80 2 4 !:J. D 

5F 81 2 4 !:J. D 

5F82 2 4 !:J. D 

5F 83 2 4 !:J. D 

47 1 4 !:J. D 

4F 1 4 !:J. D 

5F rr 2 4 !:J. D 

rr. 1 Byte dataspace address . 
.1.: Z is set if the result is zero. Cleared otherwise. 

C is cleared before the operation and than set if there is an overflow from the B·bit resu~. 

Example: If data space register 22H contains the value 33H and the accumulator holds the 
value 20H then the instruction, 

ADDA,22H 

will cause the accumulator to hold 53H (i.e. 33+20). 

Addressing Modes: Source: Direct, Indirect 

Destination: Accumulator 
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ST62,63 Instruction Set Description 

ADD I 
Addition Immediate 

Mnemonic: ADDI 

Function: Addition Immediate 

Description: The immediately addressed data (source) is added to the accumulator leaving the 
result in the accumulator. 

Operation: dst ~ dst + src 

The destination must be the accumulator. 

Instruction Format Opcode (Hex) Bytes Cycles 

ADD I dst,src 

ADDIA,nn 57 nn 2 4 

Notes: 
nn. 1 Byte immediate data 
~: Z is set if result is zero. Cleared otherwise 

C is cleared before the operation and than set if there is an overflow from the B·bit result 

Example: If the accumulator holds the value 20H then the instruction, 

ADDIA,22H 

will cause the accumulator to hold 42H (i.e. 22+20). 

Addressing Modes: Source: Immediate 
Destination: Accumulator 

Flags 

z I c 
/1 I /1 

14/43 
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Mnemonic: 

Function: 

Description: 

Operation: 

lnst. Format 

ANDdst,src 

ANDA,A 

ANDA,X 

ANDA,Y 

ANDA,V 

ANDA,W 

ANDA,(X) 

ANDA,(Y) 

ANDA,rr 

Notes: 

ST62,63 Instruction Set Description 

AND 

Logical AND 

AND 
Logical AND 

This instruction logically ANDs the source register and the accumulator. The result 
is left in the destination register and the source is unaltered. 

dst t-src AND dst 

The destination must be the accumulator. 

OPCODE (Hex) Bytes Cycles Flags 

z c 
BFFF 2 4 !J. . 
BFSO 2 4 !J. . 
BF81 2 4 !J. . 
BF82 2 4 !J. . 
BF83 2 4 !J. . 
A7 1 4 !J. . 
AF 1 4 !J. . 
BFrr 2 4 !J. . 

rr. 1 Byte dataspace address 
•. C Is unaffected 
fl. Z is set if the result is zero. Cleared otherwise. 

Example: If data space register 54H contains the binary value 11110000 and the 
accumulator contains the binary value 11001100 then the instruction, 

ANDA,54H 

will cause the accumulator to be altered to 11000000. 

Addressing Modes: Source: Direct, Indirect. 
Destination: Accumulator 

15143 ------------~~~~~ ------------
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ST62,63 Instruction Set Description 

AND I 
Logical AND Immediate 

Mnemonic: AND I 

Function: Logical AND Immediate 

Description: This instruction logically ANDs the immediate data byte and the accumulator. 
The result is left in the accumulator. 

Operation: dst ~ src AND dst 

The source is immediate data and the destination must be the accumulator. 

lnst. Format 

AND I dst,src 

ANDIA,nn 

Notes: 
nn. 1 Byte immediate data 
*. Cis unaffected 

OPCODE (Hex) Bytes 

87 nn 2 

Cycles Flags 

z I 
4 A I 

6. Z is set if the result is zero. Cleared otherwise. 

Example: If the a~cumulator contains the binary value 00001111 then the instruction, 

ANDIA,33H 

will cause the accumulator to hold the value 00000011. 

Addressing Modes: Source: Immediate 

Destination: Accumulator 

c 
* 

16/43 
--------------------------- ~~~~~~ ---------------------------
324 



Mnemonic: 

Function: 

Description: 

Operation: 

lnst. Format 

CALLdst 

CALL abc 

Notes: 

ST62,63 Instruction Set Description 

CALL 
Call Subroutine 

CALL 

Call Subroutine 

The CALL instruction is used to call a subroutine. It "pushes" the current contents 
of the program counter (PC) onto the top of the stack. The specified destination 
address is then loaded into the PC and points to the first instruction of a procedure. 
At the end of the procedure a RETurn instruction can be used to return to the 
original program flow. RET pops the top of the stack back into the PC. 
Because the ST6 stack is 4 levels deep (ST60) and 6 levels deep (ST62,ST63), 
a maximum of four/six calls or interrupts may be nested. If more calls are nested, 
the PC values stacked latest will be lost. In this case returns will return to the PC 
values stacked first. 

PC ~ dst; Top of stack~ PC 

OPCODE (Hex) Bytes Cycles Flags 

z I c 
c0001 ab 2 4 . I . 

abc. the three haH bytes of a twelve bit address, the start location of the subroutine. 
•. C,Z not affected 

Example: If the current PC is 345H then the instruction, 

CALLBDCH 

The current' PC 345H is pushed onto the top of the stack and the PC will be loaded 
with the value BDCH. The next instruction to be executed will be the instruction at 
BDCH, the first instruction of the called subroutine. 

Addressing Modes: Extended 

17/43 ------------- ~:iii ~it~Wf -------------
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ST62,63 Instruction Set Description 

CLR 
Clear 

Mnemonic: CLR 

Function: Clear 

Description: The destination register is cleared to DOh. 

Operation: dst ~ 0 

lnst. Format OPCDE(Hex) Bytes Cycles Flaas 
CLR dst z c 
CLRA OFFF 2 4 I! I! 

CLRX 008000 3 4 . . 
CLRV 00 81 00 3 4 . . 
CLRV 008200 3 4 . . 
CLRW 008300 3 4 . . 
CLR rr 00 rrOO 3 4 . . 

Notes: 

rr. 1 Byte dataspace address 

!J.. Zset, !J.. C reset 

•. C,Z unaffected · 

Example: If data space register 22h contains the value 33h, 

CLR22h 

will cause register 22h to hold OOh. 

Addressing Modes: Direct 

_18_1~-------------------------~~~~@~~~~~ ---------------------------
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Mnemonic: 

Function: 

Description: 

Operation: 

lnst. Format 

COMdst 

COMA 

Note: 

ST62,63 Instruction Set Description 

COM 
Complement 

COM 

Complement 

This instruction complements each bit of the accumulator; all bits which are set to 
1 are cleared to 0 and vice-versa. 

dst~ NOTdst 

The destination must be the accumulator. 

OPCODE (Hex) Bytes. Cycles Rags 

z I c 
2D 1 4 !:>. I !:>. 

~: Z is set if the result is zero. Cleared otherwise. 
C will contain the value of the MSB before the operation. 

Example: If the accumulator contains the binary value 10111001 then the instruction 

COMA 

will cause the accumulator to be changed to 01000110 and the carry flag to be set 
(since the original MSB was 1 ). 

Addressing Modes: Inherent 

19/43 
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ST62,63 Instruction Set Description 

CP 
Compare 

Mnemonic: 

Function: 

Description: 

Operation: 

lnst. Format 

CPdst,src 

CPA,A 

CPA,X 

CPA,Y 

CPA,V 

CPA,W 

CPA,(X) 

CPA,(Y) 

CPA,rr 

CP 

Compare 

This instruction compares the source byte (subtracted from) with the destination 
byte, which must be the accumulator. The carry and zero flags record the result of 
this comparison. 

dst- src 

The destination must be the accumulator, but it will not be changed. 

OPCODE (Hex) Bytes Cycles Aags 

z c 
3FFF 2 4 !!J. !!J. 

3F80 2 4 !!J. 8 

3F 81 2 4 !!J. 8 

3F82 2 4 !!J. 8 

3F83 2 4 !!J. !!J. 

27 1 4 8 8 

2F 1 4 !!J. !!J. 

3F rr 2 4 !!J. !!J. 

Note: rr. 1 Byte dataspace address 

ST60 

ST62/63 

Example: 

~: Z is set if the result is zero. Cleared otherwise. 

C is set if Ace :::: src, cleared if Ace < src. 

~: Z is set if the result is zero. Cleared otehrwise. 

C is set if Ace < src, cleared if Ace :::: src. 

If the accumulator contains the value 11111000 and the register 34H contains the 
value 000111 00 then the instruction, 

CPA,34H 

will clear the Zero flag Z and set the Carry flag C, indicating that Ace:::: src (on ST60) 

Addressing Modes: Source: Direct, Indirect 

Destination: Accumulator 

20/43 
~~----------------------- ~~~~~~~~ ---------------------------
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Mnemonic: 

Function: 

Description: 

Operation: 

lnst. Format 

CPI dst,src 

CPIA,nn 

ST62,63 Instruction Set Description 

CPI 
Compare Immediate 

CPI 

Compare Immediate 

This instruction compares the immediately addressed source byte (subtracted from) 
with the destination byte, which must be the accumulator. The carry and zero flags 
record the result of this comparison. 

dst-src 

The source must be the immediately addressed data and the destination must be 
the accumulator, that will not be changed. 

OPCODE {Hex) Bytes Cycles Flags 

z I c 
37 nn 2 4 f.. I f.. 

Note: nn.1 Byte immediate data. 

ST60 

ST62/63 

Example: 

~: Z is set if the result is zero. Cleared otherwise. 

C is set if Ace ~ src, cleared if Ace < src. 

~: Z is set if the result is zero. Cleared otherwise. 

C is set if Ace < src, cleared if Ace ~ src. 

If the accumulator contains the value 11111000 then the instruction, 

CPI A,000111008 

will clear the Zero flag Z and set the Carry flag C indicating that Ace~ src (on ST60). 

Addressing Modes: Source: Immediate 

Destination: Accumulator 
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ST62,63 Instruction Set Description 

DEC 
Decrement 

Mnemonics: DEC 

Function: Decrement 

Description: The destination register's contents are decremented by one. 

Operation: dst f- dst-1 

lnst. Format 

DECdst 

DECA 

DECX 

DECY 

DECV 

DECW 

DEC(X) 

DEC (Y) 

DEC rr 

Notes: 
rr. 1 Byte dataspace address 
•. c Is unaffected 

OPCODE (Hex) 

FFFF 

10 

50 

90 

DD 

E7 

EF 

FF rr 

ll. Z Is set If the result Is zero. Cleared otherwise. 

Bytes Cycles 

2 4 

1 ' 4 

1 4 

1 4 

1 4 

1 4 

1 4 

2 4 

Flags 

z c 
!J. . 
!J. . 
!J. . 
!J. . 
!J. . 
!J. . 
!J. . 
!J. . 

Example: If the X register contains the value 45H and the data space register 45H contains 
the value 16H then the instruction, 

DEC(X) 

will cause data space register 45H to contain the value 15H. 

Addressing Modes: Short direct, Direct, Indirect. 

22/43 ------------ J::fi ~L~«<-..:...._ _________ _ 
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ST62,63 Instruction Set Description 

Mnemonic: INC 

Function: Increment 

Descrip~ion: The destination register's contents are incremented by one. 

Operation: dst ~ dst+1 

lnst. Format 

INC dst 

INCA 

INC X 

INCY 

INCV 

INCW 

INC(X) 

INCM 

INC rr 

Notes: · 
rr. 1 Byte dataspace address 
•. C is unaffected 

OPCODE (Hex) 

7FFF 

15 

55 

95 

05 

67 

6F 

7F rr 

A. Z is set if the result is zero. Cleared otherwise. 

Bytes Cycles 

2 4 

1 4 

1 4 

1 4 

1 4 

1 4 

1 4 

2 4 

INC 
Increment 

Aags 

z c 
A . 
A . 
A . 
A . 
A . 
A . 
A . 
A . 

Example: If the X register contains the value 45H and the data space register 45H contains 
the value 16H then the instruction 

INC (X) 

will cause data space register 45H to contain the value 17H. 

Addressing Modes: Short direct, Direct, Indirect. 
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ST62,63 Instruction Set Description 

JP 
Jump 

Mnemonic: 

Function: 

Description: 

Operation: 

lnst. Format 

JPdst 

JP abc 

Notes: 

JP 

Jump (Unconditional) 

The JP instruction replaces the PC value with a twelve bit value thus causing a 
simple jump to another location in the program memory. The previous PC value is 
lost, not stacked. 

PC ~dst 

OPCODE (Hex) Bytes Cycles Flags 

z I c 
c1001 ab 2 4 * I * 

abc. the three half bytes of a twelve bit address. 
• C,Z not affected 

Example: The instruction, 

JP 5CDH 

will cause the PC to be loaded with 5CDH and the program will continue from that 
location. 

Addressing Modes: Extended 
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Mnemonic: 

Function: 

Description: 

Operation: 

lnst. Format 

JRCe 

Notes: 

ST62,63 Instruction Set Description 

JRC 
Jump Relative on Carry Flag 

JRC 

Jump Relative on Carry Flag 

This instruction causes the carry (C) flag to be tested and if this flag is set then a 
jump is performed within the program memory. This jump is in the range -15 to + 16 
and is relative to the PC value. The displacemente is of five bits. If C=O than the 
next instruction is executed. 

lfC=1, PCf-PC+e 

where e= 5 bit displacement 

OPCODE (Hex) Bytes Cycles Flags 

z I c 
e110 1 2 . I . 

;. 5 bit displacement in the range -15 to+ 16 
C,Z not affected 

Example: If the carry flag is set then the instruction, 

JRC+8 

will cause a branch forward to PC+8. The user can use labels as indentifiers and 
the assembler will autdmatically allow the jump if it is in the range -15 to + 16. 

Addressing Modes: Program Counter Relative 

25/43 -------------~ ~~m•i]'~-------------
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ST62,63 Instruction Set Description 

JRNC 
Jump Relative on ~on Carry Flag 

Mnemonic: 

Function: 

Description: 

Operation: 

lnst. Format 

JRNCe 

Notes: 

JRNC 

Jump Relative on Non Carry Flag 

This instruction causes the carry (C) flag to be tested and if this flag is cleared to 
zero then a jump is performed within the program memory. This jump is in the 
range -15 to + 16 and is relative to the PC value. The dispacement is of five bits. 
If C=1 then the next instruction is executed. 

If C=O, PC ~ PC + e 
where e= 5 bit displacement 

OPCODE (Hex) 

e010 
' 

Bytes Cycles 

1 2 

Rags 

z I c . I . 
e: 5 btt displacement in the range -15to+16 
': C,Z not affected 

Example: If the carry flag is cleared then the instruction, 

JRNC -5 

will cause a branch backward to PC-5. The user can use labels as identifiers and 
the assembler will automatically allow the jump if it is in the range -15 to + 16. 

Addressing Modes: Program Counter Relative 
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Mnemonic: 

Function: 

Description: 

Operation: 

lnst. Format 

JRNZe 

Notes: 

ST62,63 Instruction Set Description 

JRNZ 
Jump Relative on Non. Zero Flag 

JRNZ 

Jump Relative on Non 'Zero Flag 

This instruction causes the zero (Z) flag to be tested and if this flag is cleared to 
zero then a jump is performed within the program memory. This jump is in the 
range -15 to + 16 and is relative to the PC value. The displacement is of five bits. 
If Z=1 then the next instruction is executed. 

If Z=O, PC f-PC+ e 

where e= 5 bit displacement 

OPCODE (Hex) Bytes Cycles Flags 

z J c 
eOOO 1 2 . I . 

e. 5 bit displacement in the range -15 to + 16. 
•. C,Z not affected 

Example: If the zero flag is cleared then the instruction, 

JRNZ -5 

will cause a branch backward to PC-5. The user can use labels as identifiers and 
the assembler will automatically allow the jump if it is in the range -15 to + 16. 

Addressing Modes: Program Counter Relative 

27/43 
---------------------------- ~~~~~~~~ -----------------------------

335 



ST62,63 Instruction Set Description 

JRR 
Jump Relative if Reset 

Mnemonic: 

Function: 

Description: 

Operation: 

lnst. Format 

JRR b,rr,ee 

Notes: 
b. 3 bH·address 

JRR 

Jump Relative if RESET 

This instruction causes a specified bit in a given dataspace register to be tested. 
If this bit is reset (=0) then the PC value will be changed and a relative jump will be 
performed within the program. The relative jump range is -126 to +129. If the 
tested bit is not reset then the next instruction is executed. 

If bit=O, PC ~ PC + ee 

where ee= 8 bit displacement 

OPCODE (Hex) 

b00011 rree 

Bytes Cycles 

3 5 

Flags 

z I c . I !!. 

rr. 1 Byte dataspace address 
ee. 8 bH displacement in the range ·126to +129 

•. Z is not affected 
!J.. The tested bit Is shifted into carry. 

Example: If bit 4 of dataspace register 70H is reset and the PC=110 then the instruction, 
JRR 4, 70H, -20 

will cause the PC to be changed to 90 (110-20) and the instruction starting at that 
address in the program memory to be the next instruction executed. · 

The user is advised to use labels for conditional jumps. The relative jump will be 
calculated by the assembler. The jump must be in the range -126 to + 129. 

Addressing Modes: Bit Test 

28/43 
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Mnemonic: 

Function: 

Description: 

Operation: 

lnst. Format 

JRS b,rr,ee 

Notes: 
b. 3 bit-address 

ST62,63 Instruction Set Description 

JRS 
Jump Relative if Set 

JRS 

Jump Relative if set 

This instruction causes a specified bit in a given dataspace register to be tested. 
If this bit is set (=1) then the PC value will be changed and a relative jump will be 
performed within the program. The relative jump range is -126 to + 129. If the 
tested bit is not set then the next instruction is executed. 

If bit=1, PC ~ PC + ee 

where ee= 8 bit displacement 

OPCODE (Hex) 

b10011 rr ee 

Bytes Cycles 

3 5 

Flags 

z I c . I /), 

rr. 1 Byte dataspace address 
ee. 8 btt displacement in the range -126 to+ 129 

. Z is not affected 
!J.. The tested bit is shifted into carry. 

Example: If bit 7 of dataspace register AFH is set and the PC=123 then the instruction, 

JRS 7,AFH,+25 

will cause the PC to be changed to 148 (123+25) and the instruction starting at 
that address in the program memory to be the next instruction executed. 

The user is advised to use labels for conditional jumps. The relative jump will be 
calculated by the assembler. The jump must be in the range -126 to + 129. 

Addressing Modes: Bit Test 

29/43 
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ST62,63 Instruction Set Description 

JRZ 
Jump Relative on. Zero Flag 

Mnemonic: 

Function: 

Description: 

Operation: 

lnst. Format 

JRZe 

Notes: 

JRZ 

Jump Relative on Zero Flag 

This instruction causes the zero (Z) flag to be tested and if this flag is set to one 
then a jump is performed within the program memory. This jump is in the range 
-15 to + 16 and is relative to the PC value. The displacement is of five bits. 
If Z=O then next instruction is executed. 

If Z=1, PC ~ PC + e 

where e= 5 bit displacement 

OPCODE (Hex) Bytes Cycles Flags 

z I c 
e100 1 2 * I * 

e. 5 btl displacement in the range ·15 to+ 16. 
•. C,Z not affected 

Example: If the zero flag is set then the instruction, 

JRZ+B 

will cause a branch forward to PC+B. The user can use labels as identifiers and 
the assembler will automatically allow the jump if it is in the range -15 to + 16. 

Addressing Modes: Program Counter Relative 
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Mnemonic: 

Function: 

Description: 

Operation: 

lnst. Format 

LD dst,src 

LDA,X 

LDA,Y 

LDA,V 

LDA,W 

· LDX,A 

LDY,A 

LDV,A 

LDW,A 

LDA,(X) 

LD(X),A 

LDA,(Y) 

LD (Y),A 

LDA,rr 

LD rr,A 

Notes: 

ST62,63 Instruction Set Description 

LD 
Load 

LD 

Load 

The contents of the source register are loaded into the destination register. 
The source register remains unaltered and the previous contents of the destination 
register are lost. 

dst ~ src 

Either the source or the destination must be the accumulator. 

OPCODE (Hex) Bytes Cycles Flags 

z c 
35 1 4 6. . -
75 1 4 6. . 
85 1 4 6. . 
F5 1 4 6. . 
3D 1 4 6. . 
7D 1 4 6. . 
BD 1 4 I!. . 
FD 1 4 6. . 
07 1 4 6. . 
87 1 4 6. . 
OF 1 4 6. . 

'SF 1 4 6. . 
1 F rr 2 4 6. . 
9F rr 2 4 6. . 

rr. 1 Byte dataspace address 
•. C not affected 
/'>. Z is set if the result is zero. Cleared otherwise. 

Example: If data space register 34H contains the value 45H then the instruction; 

LDA,34H 

will cause the accumulator to be loaded with the value 45H. Register 34H will keep 
the value 45H. 

Addressing Modes: Source: Direct, Short Direct, Indirect 

Destination: Direct, Short Direct, Indirect 
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ST62,63 Instruction Set Description 

LDI 
Load Immediate 

Mnemonic: LDI 

Function: Load Immediate 

Description: The immediately addressed data (source) is loaded into the destination data space 
register. 

Operation: dstf- src 

The source is always an immediate data while the destination can be the 
accumulator, one of the X,Y,V,W registers or one of the available data space 
registers. 

lnst. Format- OPCODE (Hex) 

LDI dst,src 

LDIA,nn 17 nn 

LDI X,nn OD 80 nn 

LDIY,nn OD 81 nn 

LDI V,nn OD 82 nn 

LDIW,nn OD 83 nn 

LDI rr,nn OD rr nn 

Notes: 
rr. 1 Byte dataspace address 
nn. 1 Byte immediate value 

•. z. C not affected 
t.. Z Is set If the result Is zero. Cleared otherwise. 

Example: The instruction 

LDI34H,45H 

Bytes Cycles Flags 

z 
2 4 ll. 

3 4 . 
3 4 . 
3 4 . 
3 4 . 
3 4 . 

will cause the value 45H to be loaded into data register at location 34H. 

Addressing Modes: Source: Immediate 

Destination: Direct 

c . 
. . . 
. . 
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ST62,63 Instruction Set Description 

NOP 
No Operation 

Mnemonic: NOP 

Function: No Operation 

Description: No action is performed by this instruction. It is typically used for timing delay. 

Operation: No Operation 

Jnst. Format OPCODE (Hex) Bytes Cycles Flags 

z I c 
NOP 04 1 2 . I . 

Note: •• C,Z not affected 

Addressing Modes: Program Counter Relative 

33/43 
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ST62,63 Instruction Set Description 

RES 
Reset Bit 

Mnemonic: RES 

Function: Reset Bit 

Description: The RESET instruction is used to reset a specified bit in a given register in the data 
space. 

Operation: dst (n) ~ 0, 0 :s; n :s; 7 

lnst. Format 

RES bit,dst 

RESb,A 

RES b,rr 

Notes: 
b. 3 bit-address 
rr. I Byte dataspace address 
•. C.Z not affected 

OPCODE (Hex) 

b01011 FF 

b01011 rr 

Bytes Cycles Flags 

z 
2 4 . 
2 4 . 

Example: If register 23H of the dataspace contains 11111111 then the instruction, 

RES4,23H 

will cause register 23H to hold 111 01111. 

Addressing Modes: Bit Direct 

c . . 
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Mnemonic: 

Function: 

Description: 

Operation: 

lnst. Format 

RET 

Note: •. C,Z not affected 

Example: 

ST62,63 Instruction Set Description 

RET 
Return from Subroutine 

RET 

Return From Subroutine 

This instruction is normally used at the end of a subroutine to return to the _ . 
previously executed procedure. The previously stacked program counter (stacked 
during CALL) is popped back from the stack. The next statement executed is that 
addressed by the new contents of the PC. If the stack had already reached its 
highest level (no more PC stacked) before the RET is executed, program execution 
will ,be continued at the next instruction after the RET. 

PC ~ Stacked PC 

OPCODE (Hex) Bytes Cycles Flags 

z I c 
CD 1 2 . I . 

If the current PC value is 456H and the PC value at the top of the stack is 3DFH 
then the instruction, 

RET 

will cause the PC value 456H to be lost and the current PC value to be 3DFH. 

Addressing Modes: Inherent 
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ST62,63 Instruction Set Description 

RET I 
Return from Interrupt 

Mnemonic: 

Function: 

Description: 

Operation: 

lnst. Format 

RETI 

RET I 

Return from Interrupt 

This instruction marks the end of the interrupt service routine and returns the 
ST60/62163 to the state it was in before the interrupt. It "pops" the top (last in) PC 
value from the stack into the current PC. This instruction also causes the 
STG0/62163 to switch from the interrupt flags to the normal flags. The RETI 
instruction also applies to the end of NMI routine for ST62/63 devices; in this case 
the instruction causes the switch from NMI flags to normal flags (if NMI was 
acknowledged inside a normal routine) or to standard interrupt flags (if NMI was 
acknowledged inside a standard interrupt service routine). 

In addition the RETI instruction also clears the interrupt mask (also NMI mask for 
ST62!63) which was set when the interrupt occurred. If the stack had already 
reached its highest level (no more PC stacked) before the RETI is executed, 
program execution will be continued with the next instruction after the RETI. 
Because the ST60 is in interrupt mode after reset (NMI mode for ST62!63), RETI 
has to be executed to switch to normal flags and enable interrupts at the end of the 
starting routine. If no call was executed during the starting routine, program 
execution will continue with the instruction after the RETI (supposed no interrupt is 
active). 

Actual Flags f- Normal Flags (1) 

PC f- Stacked PC 

IM f-0 

(1) Standard Interrupt flags if NMI was acknowledged inside a standard interrupt 

service (ST62!63 only). 

OPCODE (Hex) Bytes Cycles Flags 

z I c 
4D 1 2 L\ I L\ 

Note: L\ C,Z normal flag will be used from now on. 

Example: If the current PC value is 456H and the PC value at the top of the stack is 3DFH 
then the instruction 

RET I 

will cause the value 456H to be lost and the current PC value to be 3DFH. 
The ST6 will switch from interrupt flags to normal flags and the interrupt mask is 
cleared. 

Addressing Modes: Inherent 
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Mnemonic: 

Function: 

Description: 

Operation: 

lnst. Format 

RLCA 

ST62,63 Instruction Set Description 

RLC 
Rotate Left Through Carry 

RLC · 

Rotate Left through Carry 

This instruction moves each bit in the accumulator one place to the left 
(i.e. towards the MSBit. The MSBit (bit 7) is moved into the carry flag and the carry 
flag is moved into the LSBit (bitO) of th~ accumulator. 

L b7 bO 

GJ•~< ----1 ACCUMULATOR I~< _ ......... 

dst(O) ~ C 

C ~dst(7) 

dst(n+ 1) ~ dst(n), 0::;: n::;: 6 

This instruction can only be performed on the accumulator. 

OPCODE (Hex) Bytes Cycles 

AD 1 4 

Flags 

z I c 
1':1 I 1':1 

Note : ll: Z is set if the result is zero. Cleared otherwise. 
C will contain the value of the MSB before the operation. 

Example: If the accumulator contains the binary value 1 0001001 and the carry flag is set to 
0 then the instruction, 

RLCA 

will cause·the accumulator to have the binary value 00010010 and the carry flag to 
be set to 1. · 

Addressing Modes: Inherent 
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ST62,63 Instruction Set Description 

SET 
Set Bit 

Mnemonic: 

Function: 

SET 

Set Bit 

Description: The SET instruction is used to set a specified bit in a given register in the data 
space. 

Operation: dst (n) ~ 1, 0 $; n $; 7 

lnst. Format 

SETbil,dst 

SETb,A 

SETb,rr 

Notes: 
b. 3 bit-address 
rr. 1 Byte dataspace address 
*. C.Z not affected 

OPCODE (Hex) 

b11011 FF 

b11011 rr 

Bytes Cycles Flags 

z 
2 4 . 
2 4 . 

Example: If register 23H of the dataspace contains 00000000 then the instruction, 

SET 4,23H 

will cause register 23H to hold 0001 0000. 

Addressing Modes: Bit Direct 

c . . 
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Mnemonic: 

Function: 

Description: 

Operation: 

lnst. Format 

SLAA 

ST62,63 Instruction Set Description 

SLA 
Shift Left Accumulator 

SLA 

Shift Left Accumulator 

This instruction implements an addition of the accumulator to itself (i.e a doubling 
of the accumulator) causing an arithmetic left shift of the value in the register. 

ADDA,FFH 

This instruction can only be performed on the accumulator. 

OPCPDE (Hex) Bytes Cycles Aags 

z I c 
5FFF 2 4 I:J. I I:J. 

Note: 6: Z is set if the result is zero. Cleared otherwise. 
C will contain the value of the MSB before the operation. 

Example: If the accumulator contains the binary value 110011 01 then the instruction, 

SLAA 

will cause the accumulator to have the binary value 10011010 and the carry flag 
to be set to 1. 

Addressing Modes: Inherent 
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ST62,63 Instruction Set Description 

STOP 
Stop Operation 

Mnemonic: 

Function: 

Description: 

Oper~tion: 

lnst. Format 

STOP 

Note : •: C,Z not affected 

STOP 

Stop operation 

This instruction is used for putting the ST60/62/63 into a stand-by mode in which 
the power consumption is reduced to a minimum. All the on-chip periplierals and 
oscillator are stopped (for some peripherals ,NO for example, it is necessary to 
individually turn-off the macrocell before entering the STOP instruction). To restart 
the processor an external interrupt or a reset is needed. 

Stop Processor 

OPCODE (Hex) Bytes Cycles Flags 

z I c 
60 1 2 . I . 

Addressing Mode: Inherent 
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ST62,63 Instruction Set Description 

SUB 
Subtraction 

Mnemonic: SUB 

Function: Subtraction 

Description: This instruction subtracts the source value from the destination value. 

Operation: dst f-dst-src 

The destination must be the accumulator. 

lnst. Format OPCODE (Hex) Bytes Cycles Flags 

. SUB dst,src z c 
SUBA,A DFFF 2 4 D. D. 

SUBA,X DFBO 2 4 D. D. 

SUBA,Y DF 81 2 4 D. D. 

SUBA,V DF82 2 4 D. D. 

SUBA,W DF83 2 4 D. D. 

SUBA,(X) C7 . 1 4 D. A 

SUBA,(Y) CF 1 4 A A 

SUBA,rr DF rr 2 4 A A 

Note: rr.1 Byte dataspace address 

ST60 

ST62/63 

Example: 

~: Z is set if the result is zero. Cleared otherwise. 

C is set if Ace ~ src, cleared if Ace < src. 

~: Z is set if the result is zero. Cleared otherwise. 

C is set if Ace < src, cleared if Ace ~ src. 

If the Y register contains the value 23H, dataspace register 23H contains the value 
53H and the accumulator contains the value 78H then the instruction, 

SUBA,(Y) 

will cause the accumulator to hold the value 25H (i.e. 78-53). The zero flag is 
cleared and the carry flag is set (on ST60), indicating that result is> 0. 

Addressing Modes: Source: Indirect, Direct 

Destination: Accumulator 
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ST62,63 Instruction Set Description 

SUB I 
Subtraction Immediate 

Mnemonic: 

Function: 

Description: 

Operation: 

lnst. Format 

SUBI dst,src 

SUBIA,nn 

SUB I 

Subtraction Immediate 

This instruction causes the immediately addressed source data to be subtracted 
from the accumulator. 

dst <'-- dst - src 

The destination must be the accumulator. 

OPCODE (Hex) Bytes Cycles Flags 

z I c 
07 nn 2 4 1:1 I 1:1 

Note: nn. 1 Byte of immediate data 

ST60 

ST62/63 

Example: 

A: Z is set if the result is zero. Cleared otherwise. 

C is set if Ace;;:: src, cleared if Ace < src. 

A: Z is set if the result is zero. Cleared otherwise. 

C is set if Ace < src, cleared if Ace ;;:: src. 

If the accumulator contains the value 56H then the instruction, 

SUBIA,25 

will cause the accumulator to contain the value 31 H. The zero flag is cleared and 
the carry flag is set (on ST60), indicating that the result is> 0. · 

Addressing Modes: Source: Immediate 

Destination: Accumulator 
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Mnemonic: 

Function: 

Description: 

Operation: 

lnst. Format 

WAIT 

Note : *. C,Z not affected 

ST62,63 Instruction Set Description 

WAIT 
Wait Processor 

WAIT 

Wait Processor 

This instruction is used for putting the ST60/62/63 into a stand-by mode in which 
the power consumption is reduced to a minimum. Instruction execution is stopped, 
but the oscillator and some on-chip peripherals continue to work. To restart the 
processor an interrupt from an active on-chip peripheral (eg. timer), an external 
interrupt or reset is needed. For on-chip peripherals active during wait, see 
ST60/62/63 data sheets. 

Put ST6 in stand-by mode 

OPCODE (Hex) Bytes Cycles Flags 

z I c 
ED 1 2 . I . 

Addressing Modes: Inherent 
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