
















































































































































































































































































































































































































































































































































































































































































e D.C. PROGRAMMING CHARACTERISTICS (Ta=25C £5C, V¢c=5V+5%)

Symbol Parameters Test Conditions Min L_[l‘r;;)ts Max Unit
Ipp Vep Supply Current CE/Vpp=Vup 5 mA
Iee Ve Supply Current 0.5 mA
v Input High Except TEST 2.0 Ve +03] V
" Voltage TEST 4.0 Vee+03] V
v Input Low Except TEST —0.1 0.8 \%
- Voltage TEST —0.1 1.0 v
Vi srogram pulse Input High 2.5 210 215 v
oltage
Vi Sg?{gargaem pulse Input Low 20 Vee 6.0 v
I Input leakage |RESET.DATA CLOCK V=0V V=525V —170 —-20 | uA
- Current TEST V=0V ~V, 10 0 | uA

® PROGRAMMING CHARACTERISTICS (Ta=25C +5C, V=5V +5%)

Symbol Parameters Min L,;r;;ts Max Unit
tas Address Set-up Time 2 us
tes CE Set-up Time 2 us
tos Data Set-up Time 2 us
ton Data Hold Time 2 us
tor CE to Output Float 0 200 ns
ter CE to Output Delay 1 us
tow Program pulse width 45 50 55 ms
ter Ve Pulse rise time 0.5 100 ©s
ter Vep Pulse fall time 0.5 100 us
trw Reset pulse width 2 us
tew Clock pulse width 2 us

MW TIMING DIAGRAM

RESET 7 \
DATA CLOCK \ /
tRwW

tew

— 4
CE/Vpp K /
Y
DATA 4

tacc tacc

tpr

tcE

RIGOK——-
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® PROGRAM MODE

RESET ;
tew
DATA CLOCK
LRW
para Hi“Z | Hi-Z fmrrek 0 e - ~\ Hi -7 prmmHi-Z
(pataNeur D=l oprpyr P pATA INPUT B T B—
/. S\
CE .y 1 ¥
CE/Vpp tas t’D.S‘
LDF|tDS tpw toH|tcs|[tce tas tpw tpH tce
UpR teF Tor Tes tor
W OPERATING MODES
Pins Data Counter output CE/Vep Vee GND
Mode 1 8 2 3 4
Read Data Output Clock (A5) Output Vi Vee GND
Standby High impedance High impedance Vi Vee GND
Program Data Input High impedance Viup Vee GND
Counter operation mode
TEST (55=GND 6 bits
TEST (5)=Vecc 7 bits

B EXPLANATION ON OPERATION
® READ MODE

RF5H01/RP5HO01 is a serial address type PROM
with 6-bit/7-bit counter. The first bit can be read
out by adding reset pulse after CE/Vyp=V,.. The
2nd bit~the 64th bit can be sequencially read out
by adding data clock pulse. The output data is
valid after a delay of tscc from reset rise up or
data clock fall down, in the state of CE/Vep=V,,.

In the state of TEST =GND, the counter operates
as a 6-bit counter. It returns to the reset condition
(address 000000), if it is added with 64-time data
clock pulses after the reset pulse is applied.

The counter output pin is for operation test of
the built-in counter. It puts out the highest output
(A5) of the 6-bit counter.

—RIGOM

o STANDBY MODE

RF5H01/RP5HO01 is provided with power down
function that is controlled by CE input. If TTL
high level is given to the chip enable input (CE), the
device comes to be the Standby Mode, and the
output is in the state of high impedance.
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® PROGRAM MODE

Initially, all bits of RF5H01/RP5H01 are in the
“1” state. Data is introduced by selectively
programming “0”into the desired bit locations.

The program is operated by setting up CE/Vep=
V.4, and adding the reset pulse, and then applying
the 50mS 21V program pulse. The data are
verified by making CE/Vep=V,.. The 2nd bit~the
64th bit are programmed by progressing the
addresses in sequence by means of adding the data
clock pulse.

o DUMMY BITS

RF5H01/RP5H01 is a one-time PROM. For this
reason, it is provided with a dummy bit of 8 bits
for test programming. The dummy bit is located
after the practical use 64th bit. The address is 8
bits of 1000000~1000111. The built-in counter
operates as a 7-bit counter when “Test” (5 pins) is
set at V¢ level, enabling to select the dummy bit.
In the case of the “Test” being GND level, the
counter operates as the 6-bit counter, being unable
to select the dummy bit. In the 7-bit counter, when
the clock pulse is added in sequence, the address
progresses from 0000000 to 1111111, and then returns
to 0000000.

H 8-PIN PLASTIC FLAT PACKAGE (EXTERNAL VIEW) (UNIT : mm)

HHAA

0+0
6.8+ 0.4

i |
]HZI:PS 4

+0.1
. | 935 _ 9,05
127 typ
5.0+0.15 =
o0
‘ 2
[=%
3
e}
g

0.15typ

=

H
0.95typ

55typ

+0.
1.6£0.15 0‘15—0.(1)5
L
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H 8-PIN PLASTIC DIL PACKAGE (EXTERNAL VIEW) (UNIT : mm)
8.8+0.25

8

7 6 5
N A

Fo]
B
+
=
N <
A I Ik 7.97typ
1 2 3 4
1.0typ
1.5typ
| . s
5 |
<«
\ B
—_—
\ ol B
i gl £ l
sl S
o
2.54typ 06typ \/7&5:“,

0°~15°

— RIGOK
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RP65C02

B GENERAL DESCRIPTION

The RP65C02 is 8-bit CMOS CPU. It has the
instruction set and pins which are fully compatible
with the NMOS 6502 CPU, and in addition,with 59
new instructions. It is provided with the features of
the CMOS such as the powerdown, standby mode,
etc.

W FEATURES

® Single power supply 5V operation

® CMOS silicon gate process

® Low power dissipation

®8-bit bi-directional data bus, parallel processing

®68-type 210 instructions

® Powerful 13-type addressing modes

® Programmable stack pointer

® Maskable interrupt and non-maskable interrupt

®6-type internal registers

® Enable to connect the external memory with up
to 64Kbytes

® Reference clock 1~4 MHz

® Executable single-instruction

® Computable decimal and binary

® Bus compatible with M6800

® Pin compatible with ROCKWELL R65C02

W APPLICATIONS
® Hand-held computer, etc.

4 No. 84-01 4-1-1984
Microelectronic Specification

CMOS 8-bit MICROCOMPUTER SYSTEM
Bl PIN CONFIGURATION (Top view)

Vss [1] 0] RES RESET INPUT
READY RDY [Z] E $.(OUT) CLOCK
CLOCK ¢:(OUT)[E] 3] SO &V&,“{LLOW SET
e TR [ [37] $0(IN) CLOCK
INPUT NC [5] [36] NC
inrerrupr VI ] 5] NC_
INPUT  SYNC [7] 3] R/W READ/WRITE
(5V) Ve [E] 53] D, | CONTROL
Ao [ 52] D,
Ai E E D.
A [ B ' BI-DIRECTIONAL
Aq 2] 23] D. | pATA BUS
A E E Ds
N5 7 D,
ADDRESS 4 A [1 5] D )
BUS | = 7 A
As 1] 2] A‘l ADDRESS BUS
As [13] 23] Ans
Avo [13] 2] Ay
Au @ E Vss

B BLOCK DIAGRAM I I—“__]I__‘“’ ES
Ao 9 INDEX REGISTER Y(8)KT ] INTERRUPT 4 IRQ
A 10— LOGIC 6 NMI
Ay 11— & INDEX REGISTER X (8)[&™
A 12+—5 — 1 l l 2 RDY
2‘ 134— - STACKPO]NTERS(B)

5 ¢ | — | - |—- le— TIMING .
As 15 g K operaTion [T P [ CONTROL 37 #o(IN)
Ar 16— 8 I ——{LOGICAL UNIT K= INSTRUCTION [ T 3 4,(0OUT)
=] = DECODER CLOCK " e 39 ¢.(0OUT)
2 |ACCUMULATER (8)far) SR —I
[+4
=] |~ |SlJPROGRA w
i e Bl = - i i e
s = JPROG
Ao 19— E & CounteR 18> 33 Do
e B 32 Dy
vl
A 22 e— =4 EQ%H (8) 31 D,
A 23 al 18" I INSTRUCTION o o
A 20— 2] |2 DATA BUS [ INIRY ER ] 29 D
Ais 25+—8 BUFFER 28 Ds
<
] L __J L T 27 De
26 D,

RIGOMN-—
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® AC ELECTRICAL CHARACTERISTICS(V¢c=5.0+5%, Ta=0C~70C, load 130pF)

Symbol Parameters 1 MHz 2 MHz 8 MHz 4 MHz Unit
4 Min | Max | Min | Max | Min | Max | Min | Max
teve Cycle time 1000 500 333 250 ns
PWo ¢. "Low” Clock Pulse Width 430 | 5000 | 210 | 5000 | 150 | 5000 | 100 | 5000 | ns
PWozu ¢, "High” Clock Pulse Width 450 220 160 110 ns
tg, te Clock rising time, Clock Falling Time 25 15 12 10| ns
tas Address Delay Time 225 140 110 90 | ns
tia Address Hold Time 20 20 15 15 ns
turw R/W Hold Time 30 30 30 30 ns
tosu Read Data Setup Time 100 50 50 50 ns
tur Read Data Hold Time 10 10 10 10 ns
tuw Write Data Hold Time 30 30 30 30 ns
tace Read Access Time 695 340 254 168 ns
Processor Control Setup Time
trws (RDY, SO. ﬁ2_0, N—NH: m) 200 110 80 60 ns
twos Write Data Delay Time 175 100 75 70 | ns
touy Delay Time ¢, to ¢, 100 100 100 100 | ns
toy Delay Time ¢, to ¢, 50 50 50 50 ns
B TIMING CHART
teve
4 [ e— L —
0 '—\—\ \
toLy
. — \ /s
e toiyy J— t —t .
o t : PWOZH 1 tl-
b2 PWo, i X
- h

—_ taps
Ao~ Ass, R/W

i
A | | turW
: : HRW
SYNC >3L ; i
H {
, !

1tacce - — tur
Do~D> tDsU——l —
(R/W =HIGH) XU W 03'1 %/

—»H——twns —= thw

Do~ D; W |
(R/W=LOW) //).1: :
! !
' | i
1 ; |

! 'p——lkws
RDY, IRO ; T
NMI, RES X : '

1,

(%]

@]
>
4

¥ "H"2.4V, “L"0.4V
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M ABSOLUTE MAXIMUM RATINGS

Symbol Parameters Limits Unit
Vee Supply Voltage —30~+7.0 \
V, Input Voltage —-0.3~+7.0 \
Py Power Dissipation 500 mW
Topr Operating Ambient Temperature 0~+70 C
Tog Storage Temperature —40~+125 C

B ELECTRICAL CHARACTERISTICS
® DC ELECTRICAL CHARACTERISTICS (V¢ =5.0+5%, Vss=0V, Ta=0~+70C)

N . .. Specified Value .
Symbol Parameters Measuring Conditions Min | Typ | Max Unit
. o(in) 2.4 Veet+0.3
Vi Input High Voltage Logic 20 Veet0.3 \Y
@olin) -0.3 0.4
Vi Input Low Voltage Logic 03 08 A%
Logic | Vec=5.25V -30 +10
I Input Leak Current Boln) | Vi=0-5 25V ~10 +10 uA
Output Floating Leakage Current P B
lov Data Line Vi=0.4~2.4V 10 +10 | xA
v Output High Voltage | Loaw=-100sA 2.4 v
o $1, ¢2, SYNC, Do~Dy, Ai~As, R/W Vec=4.75V )
v Output Low Voltage o lioap=1.6mA 0.4 v
o ¢1, @, SYNC, DO~D7' Ao“'Als. R/W Vcc:4.75v i
I =0MHz (standby) 0.1 | 0.15 | mW
=1MHz 20 30 | mW
. . =2MHz 40 60 | mW
P, Power Disspation (no-load) —3MHz 60 90 | mwW
=4MHz 80 120 mW
Low Power(RDY =) 10 15 |mW/MH:z
Input Capacitance Logic 10
Dy~D; 10
c SYNC, A,~A;, R/W| V,=0V 10 pF
o (in) f=1MHz 10
é 30
3 50

Note : IRO, NMI need pull-up resistor.
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W EXPLANATION ON PIN FUNCTION
o Clock Input (¢oin)

It is the input terminal to generate the system
clock in the inside and input the reference clock
from the outside. The operating frequency is
between 1 and 4 MHz. And when ¢,;, stops at
highlevel, the CPU becomes the stand-by mode.
® Clock OUtpUt (¢1ouu ¢zout)

The two signal ¢iour OF 204 output for the
system-clock output. These are provided with each
device for one part of control bus synchronous
signal. @,,u. is address-time and the address
becomes valid at ¢ou time. @04 is data-time and
the data becomes valid at ¢you time.

1

ourt) [

' ! ADDRESS VALID

g, (OUT) == == ' |
i |
[ |
i i
! DATA VALID :

Fig.1 PHASE RELATION BY SYSTEM-CLOCK Grovt,
¢20|‘T

$:(OUT) —/__—\__/

® Address Bus (A,~A);)

Ay~A,s constiute a 16-bit address bus. The
address that is indicated with these bits are
hexadecimal $0000~FFFF. (decimal 0~65535)

All TTL compatible, these address bus is capable
of driving one-standard TTL and 130 pF.

@ Data Bus (D,~D;)

Do~D, constitute the 8-bit bidirectional data bus,
input or output. All TTL compatible, these address
bus is capable of driving one-standard TTL and
130pF.

@ Bus Direction Indicative Signal (R/W)

It is the signal to decide the direction of data
bus.

In reading (input data from other device to the
CPU) “1” is output, and in writing (output data
from the CPU to other) “0” is output. Read or
write timing are as shown in Fig.2, Fig.3.

$.(OUT) -———\
S S

—= etk
R/W N
—
taps — tua
Ao~Ays
tace
Do~Ds W
[ s —

Not Valid

e thg

Fig.2 READ MODE TIMING
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I \

$2(OUT)

R/W N

LADS

Ao~Aus

Do~ Dy

Not Valid

twos

— D>—@

\“\

Fig.3 WRITE MODE TIMING

@ Ready Signal (RDY)

This input allows the user to single-cycle the
microprocessor on all cycles including write cycles.
A negative transition to the low state, during or
coincident with ¢,, will halt the microprocessor with
the output address lines reflécting the current
address being fetched. This condition will remain
through a subsequent ¢, in which the ready signal
is low. This feature allows microprocessor
interfacing with low-speed memory as well as direct
memory access (DMA).
® System Reset (RES)

The input is used to reset the CPU in a power
down state and to start. During that the input is
Low level, READ/WRITE to the CPU is not all
accepted. When the rising time signal of the pin is
detected, the CPU becomes the reset mode at once.

After initial setting time of the 6 clock time, the
interrupt mask flag is set, the CPU reads the vector
address from each location (FFFC)FFFD), and sets
the program-counter.

The input consists of the Schmitt trigger circuit
as which power on reset is acted by only CR.
® Interrupt Request Signal (IRQ, NMI)

IRQ (Interrupt Request)

If the TTL compatible input is the low level, the
CPU starts the interrupt operation. When the
instruction in execution is finished, the CPU allows
the interrupt request, but at the same time, the
interrupt mask bit in the status code register is
checked, and if not set, the CPU begins the
execution of the interrupt sequence. The program
-counter and status register are loaded with stack,
the interrupt mask flag is set so as not to accept
any other interrupts. At the end of this cycle, the
content of location FFFF load into high order 8-bit
of program-counter, and the content of location
FFFE load into low order 8-bit of programcounter.
The program control is changed a memory vector
which is stored these location.

To accept an interrupt, RDY signal should be
These are just same with all
interruptions. When it is used to the wired OR
with this pin, it must use a pullup resistor.

o NMI (Nonmaskable Interrupt)

When the falling signal is input in pin, the CPU
detects this edgé, and starts the nonmaskable
interrupt operation.

NMTI is unconditional interrupt request. When the
instruction in execution becomes end, the similar

high level.

5-7
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operation to IRQ is executed regardless of the state -

of interrupt mask flag.

In the vector address which is loaded to program
counter, high order 8-bit are contents of location
FFFB, and low order 8-bit are contents of location
FFFA. The program counter changes to these
addresses. When it uses the wired OR with this
pin, it must use the pullup resistor.

IPQ and NMI are interrupt inputs of hardware
which is sampled in the inside of the CPU during
¢, time. After a instruction in execution comes at
the end, it executes next interrupt routine from the
first ¢, time.

@ Overflow Flag Set Signal (S0)

The overflow flag bit (V) in the status code
register is set by the falling edge input to this pin.
As this signal is sampled by the rising edge, the
input must be synchronized outside.

@ Instruction Fetch Cycle Synchronous Signal (SYNC)

This output signal indicates the cycle that
microprocesser fetch the instruction code.

It becomes “High Level” at the ¢, time that the
instruction is load. During cycle time that SYNC is
a high level, if RDY input is set at the low level,
the CPU halts with the state until RDY becomes
high level.

The single step execution is enabled by control of
RDY.

Vector Address Signal Names
MSB LSB
FFFF FFFE 1IRQ
FFFD FFFC RES
FFFB FFFA NMI

B ADDRESSING MODE

The Fig.4 shows a sample of pattern which
machine language is stored in the memory.
Generally the instruction consists of OP-code and
operand (modifies the OP-code). The operand gives
the information of address. Instruction 1 consists of
the OP-code, and instruction 2 consists of the 1-byte
OP-code and operand. Instruction 3 consists 1-byt
OP-code, 2-byte operand. The CPU is informed the
length of each instruction by the OP-code and is
fetch the operand of the number of the required
bytes by this information. The OP-code have the
information which shows the kind of the operand.

The kind of this operand is equivalent to the
addressing mode.

(AJ[alBJ[aTBTB]

Instruction 1 Instruction 2 Instuction 3
A : OP-code
B : Operand

Fig4 A SAMPLE OF PATTERN WHICH MACHINE
LANGUAGE IS STORED IN MEMORY.

@ Accumulator Addressing

This type includes the addressing in the single
byte and is equivalent to
accumulator.

OP-code
7

The execution on the accumulator.
Fig.5 ACCUM

the execution in the

® Immediate Addressing

This type is 2-byte instructions having the OP
-code and operand. The operand has not
information of addressing, but describes the data
itself.

OP-code[Data |
1
Address is nod needed.
Fig.6 IMMEDIATE

@ Absolute Addressing

This type is 3-byte instruction (OP-code is 1-byte
and operand is 2-byte). The 2-byte address
indicates the low order , the third byte address the
high order, all of 64 Kbytes is accessed.

@fcode_l Low Order AddressIHigh Order Address—l
Describes directly the execution address.
Fig.7 ABSOLUTE

® Zero Page Addressing

This type is 2-byte instruction of OP-code and
operand. The high oder address is automatically
set “00”. With addressing a low oder address, it is
able to code and the short of the execution. It is
able to use efficiently the memory space and
execute .time by using the addressing suitably.

—RIGO



[OP-code [Low Order Address |
Execution high order address becomes "00”
Fig.8 ZERO PAGE

@ Implied Addressing

The instruction code is 1-byte order. Almost all
of the instruction control registers which is the
internal memory equipment of the CPU. and needs
no addressing.

Without address.

Fig.9 IMPLIED

@ Indexed Zero Page Addressing

This is 2-byte instruction of OP-code and
operand. It is called as "ZERO PAGE X” or
“ZERO PAGE Y” because the execution address is
addressed with the indexed register (X or Y).

This is one of the zero page addressing. The
high order addressing is set automaticaly “00”, and
low address is added with the content of the 2-byte.
As the carry after the calculation is not added, the
execute address does not exceed zero page.

| ()l’~codei LOW Order Address |
Execution High Order Address : 00
Execution Low Order Address :
( Low Order Address [ -+ flndex register (X or YLI

Neglect the carry.
Fig.10 Z PAGE X; ZPAGE Y

® Indxed Absolute Addressing

This is 3-byte instruction of 1-byte OP-code, 2
-byte operand. The execute addressing is addressed
with the index (X or Y). It is called as “absolute
X" or "absolute Y".

This is one of the absolute addressing. Execute
address is added with the content of index register.
The count of index and content of count are stored
in the index register. And it is able to address the
base address by the OP-code. It is able to modify
the plural areas by using some base address and
index, and the code and exceution time can be
shortened.

l OP-code | Low Order AddressiHigh Order AddressJ
Execution address :

I High Order Address J Low Order Address J + Ind(e)z( ll}re%s),ter

Fig.11 ABS, X;ABS, Y

® Relative Addressing

This is 2-byte instruction of OP-code and
operand. It is used only for the jump OP-code, and
appoints the jump address, 2-byte oder of OP-code
is called as “offset” and is added with the content
of offset to the low oder 8-bit of program-counter
set to the location of next instruction.

It has the range of-128 to +127-byte. The range
of the branch is -128 to 127 byte from the head
address of next instruction.

Offset value is-128(80H)~ +127(7FH)
Fig.12 RELATIVE

@ Indexed Indirect Addressing

This is 2-byte instruction of OP-code and
operand. As execute address is indirectly addressed,
it is called as “Indirect X".

The execute address is added with 2-byte of
instruction and content of X-register, and the carry
is neglected. When the contcnt of calculation is
the address of Zero page, the content stored in the
address becomes the low order 8-bit of effective
address, and the content of next address becomes
the high order. The address of stored memory
(high and low order) that appoints the effective
address must be in the zero-page.

The content is stored in the address is low oder 8
bit of efffective address.

[ OP-code | Low Order Address |

Execution Address Low Order :
0 Low Order Address | content of
{ + X register address
Execution Address High Order :

00 Low Order Address
+ X register +1

content of
the address

Fig.13 (IND, X)

® Indirect Indexed Addressing
This is 2-byte instruction of OP-code and

5-9
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operand. It is called as “Indirect, Y” as it appoints
indirectly effective address. The 2-byte of OP-code
shows the address of Zero page. The content of Y
register is added with the content of memory, and
the result becomes the low 8-bit of effective
address. Carry is added to the content of next
memory in the zero-page and it becomes the high
oder 8-bit of effective address.

igP~code I Low Order Address I
Execution Address Low Order :
IOO [ Low Order Address ]
Content of Address + Y register
Execution Address High Order :
[00 [ Low Order Address + 1 |
Content of Address + Carry
Fig.14 (IND),Y

@ Indirect Addressing

This instruction is 2-byte of OP-code and
operand. Execution address is address of Zero page.

Contents of this address becomes low oder 8-bit
of execution address, and contents of the next
address becomes high order 8-bit of execution
address. This is the same operation as in the ease
of X being zero in “indirect, X”.

OP-code | Low Order Address

Execution Address Low Order :

content of
[<.)o [ Low Order Address | 74 "l
Execution Address High address :
LOO I Low Order Address +1 ] g?jggeersl; of

Fig.15 INDIRECT

®Indexed Absolute Indirect Addressing

This is 3-byte instruction (OP-code is 1-byte,
operand is 2-byte). The result which adds the
content of 2-byte or 3-byte to content of X register
becomes the memory address that stores
information of execution low order address 8-bit.
The content of next address becomes high order 8
-bit .of the execution address.

[[OP-code | Low Order Address | High Order Address |
Execution Address Low Order :

[ High Order Address | Low Order Address | + [ X Register |
Content of Address

Execution Address High Order :

LHigh Order Address , Low Order Address l -}: X Register
Next Memory data

Fig.16 JMP (IND), X

® Absolute Indirect Addressing

The 2-byte of the instruction contains the low
order 8-bit of a memory location. The high order
8-bit of that memory location are contained in the
3-byte of the instruction.

The contents of the fully specified memory
location are the low order byte of the effective
address. The next memory location contains the
high order byte of effective address which is loaded
into the 16-bit of the program counter.

[ OP-code | Low Order Address | High Order Address |
Execution Address Low Order :

Low Order |Content of

Address | Address

High Order
Address

Execution Address High Order :
LHigh Order
Address

Fig.17 JMP (IND)

Low Order
Address

Next memory
data

@ Bit Addressing

In the instruction set (BBR, BBS, RMB, SMB),
OP-code corresponds to bit OP-code.

(BBR, BBS) This is 3-byte instruction (OP-code is
1-byte, operand is 2-byte). Execution address is
zero page. Low order address is 2-byte of
instruction.

3-byte of-instruction is offset content which points
the address of branching.

[OP»code ' Low Order Address ] Offset [
Execution Address :{00] Low Order Address |
Fig.18 BBR, BBS

(RMB, SMB) This is 2-byte instruction of OP-code,
operand. Execution address is zero page, low order
address is 2-byte of instruction.

| OP-code I Low Order Address |
Execution Address :[00] Low Order Address |
Fig.19 RMB, SMB

—RICOW



B INTERNAL REGISTER

PROCESSOR STATUS REGISTER “P”

7 0
N[V IBID[1]Z]C)
7 0 L,
[ A ]
7“0 ACCUMULATOR A CARRY 1=WITH CARRY
_ [ Y ____]INDEX Y ZERO 1=RESULT ZERO
o REGISTER L——~ IRO INHIBIT 1=INHIBIT
— [ X JINDEX X L . &%%%IAL 1=DECIMAL MODE
ISTER
[15 PCH | PCL ] glEgGRAM “PC” " BRAKE 1=BRAKE
> COUNTER COMMAND
— STACK «gr *————————— OVERFLOW 1=OVERFLOW
POINTER bl < NEGATIVE 1=NEGATIVE
NUMBERS

RIGORN—



B INSTRUCTION SET(Alphabetical order)

(2
(2)

—RIGOX

ADC
AND
ASL
BBR
BBS
BCC
BSC
BEQ
BIT
BM I
BNE
BPL
BRA
BRK
BvVC
BVS
CLC
CLD
CLI
CLV
CMP
CPX
CPY
DEC
DEX
DEY
EOR
INC
INX
INY
JMP
JSR
LDA
LDX
LDY
LSR

Add memory and accumulator with carry
Logical AND memory and accumulator

One bit left shift (memory or accumulator)

Branch if bit reset

Branch if bit is set

Branch if carry is cleared

Branch if carry is set

Branch if result is zero

Test memory bit with accumulator
Branch if result is negative

Branch if result is not zero

Branch if result is positive
Unconditional branch

Forced break

Branch if overflow is cleared

Branch if overflow is set

Clear carry flag

Clear decimal mode

Clear disable interrupt

Clear overflow flag

Compare memory with accumulator
Compare memory with index registerX
Compare memory with index registerY
Decrement memory

Decrement index register X
Decrement index reygister Y

Exclusive OR memory or accumulator
Increment memory

Increment index register X

Increment index register Y

Jump to new location

Jump to new location, hold return address

Load memory into accumulator
Load memory into index register X
Load memory into index register Y
One bit right shift

(memory or accumulater)

(2

NOP No operation

ORA Logical OR memory and accumulator

PHA Push accumulator on stack

PHP Push processer status on stack

PHX Push X register on stack

PHY Push Y register on stack

PLA Pull accumulator from stack

PLP Pull processer status from stack

PLX Pull X register from stack

PLY Pull Y register from stack

RMB Reset memory bit

ROL Rotate left circular of one bit (memory or
accumulator)

ROR Rotate right circular of one bit (memory or
accumulator)

RT I Return from interrupt

RTS Return from subroutine

S B C Subtract memory and borrow from
accumulator

SEC Set carry flag

SED Set decimal

SE I Set disable interrupt status

SMB Set memory bit

STA Store accumulator to memory

STX Store index register X to memory

STY Store index register Y to memory

STZ Zero store

TAX Transfer accumulator to index register X

TAY Transfer accumulator to index registor Y

TRB Test or reset bit

TS B Test or set bit

T S X Transfer stack pointer to accumulator

T XA Transfer index register to accumulator

TXS Transfer index register to stack pointer

TYA Transfer index register to accumulator

Note (1): the instructions are newly designed in 65C02

(2): the instructions are added addressing in 65C02




B INSTRUCTION SET (Matrix

map)

BRK -- Operation Code
implied | — Addressing Mode
17 —Byts : Cycles
0 1 2 4 5 6 7 8 9 A B C D E F
BRK ORA TSB ORA ASL | RMBO | PHP ORA ASL TSB ORA ASL BBRO
0 | Implied | (IND.X) zp P zp P Implied | IMM | Accum ABS ABS ABS P
17 26 25 23 25 25 13 22 12 36 34 36 35
BPL ORA ORA TRB ORA ASL RMBI CLC ORA INC TRB ORA SAL BBR1
1 | Relative | (IND) Y| (INDV P P X P X zp Implied | ABS.Y [Instruction ABS | ABS.X | ABS X P
22t 25" 25 25 24 26 25 12 34" 12 36 34° 37 35
ISR AND BIT AND ROL RMB2 PLP AND ROL BIT AND ROL BBR2
2 Absolute (IND, X1 zp P p zp Implied | IMM |Instruction, ABS ABS ABS P
26 23 23 25 25 14 22 12 34 34 36 35
BMI AND AND BIT AND ROL RMB3 SEC AND DEC BIT AND ROL BBR3
3 | Relative | (IND)Y | (IND ZP X A P X zp Implied | ABS.Y |Instruction ABS X | ABS,X | ABS X zp
22 25" 25 24 24 26 25 12 34" 12 34° 34" 37 35
RTI EOR EOR LSR RMB4 PHA EOR LSR JMP EOR LSR BBR¢
4 | Implied | IND X1 P P zp Implied [ IMM |{Instruction| ABS ABS ABS zp
16 26 23 25 25 13 22 12 33 34 36 35
BVC EOR EOR EOR LSR RMB5 CLI EOR PHY EOR LSR BBRs
5 | Relative | (INDY Y | (INDY P X P X zp Implied | ABS.Y | Implied ABS X | ABS X zp
22 25 25 24 26 25 12 34" 13 34" 37 35"
RTS ADC STZ ADC ROR RMBg PLA ADC ROR IMP ADC ROR BBR6
6 | Implied | (IND X zp P zp zp Implied | IMM |Instructior Indliect | ABS ABS A
16 2 6t 23 23t 25 25 14 22t 12 35 3 4t 36 35
BVS ADC ADC STZ ADC ROR RMB7 SEI ADC PLY JMP ADC ROR BBR?
7 | Relative | (IND)Y Y| (IND: ZP X P X ZP X zp Implied | ABS.Y | Implied (IND) X| ABS X | ABS X zp
22" 25t 2 5t 24 2 4t 26 25 12 34 14 36 34%t 37 35"
BRA STA STY STA STX SMBO DEY. BIT TXA STY STA STX BBSO
8 | Relative | (IND Xi P zp P zp Implied | IMM | Implied ABS ABS ABS zp
23 26 23 23 23 25 12 22 12 34 34 34 35"
BCC STA STA STY STA STX SMBI TYA STA TXS STZ STA STZ BBSI
9 | Relative | (INDi Y | (IND ZP X ZP X P Y P Implied | ABS.Y | Implied ABS | ABS.X | ABS X zp
22 26 25 24 24 24 25 12 35 12 34 35 35 35
LDY LDA LDX LDY LDA LDX SMB2 TAY LDA TAX LDY LDA LDX BBS2
A IMM [IIND Xi| IMM zp P zp zp Implied | IMM | Implied ABS ABS ABS zp
22 26 22 23 23 23 25 12 22 12 34 34 34 35"
BCS- | LDA LDA LDY LDA LDX SMB3 CLV LDA TSX LDY LDA LDX BBS3
B | Relative | (IND! .Y | 'IND: ZP X P X Py zp Implied | ABSY | Implied ABS X | ABS.X | ABSY p
22 25 25 24 24 24 25 12 34" 12 34" 34" 34" 35"
CPY CMP CPY CMP DEC SMB¢ INY CMP DEX CPY CMP DEC BBS4
C| IMM |iIND.X: zp P zp P Implied | IMM | Implied | ABS ABS ABS zp
22 26 23 23 25 25 12 22 12 34 34 36 35"
BNE CMP CMmp CMP DEC SMBs CLD CMP PHX CMP DEC BBS5
D | Relative | {INDy Y | (IND: P X ZP X zZp Implied | ABSY | Implied ABS X | ABS X zZp
22 25" 235 24 26 25 12 34" 13 34" 37 35"
CPX SBC CPX SBC INC SMB6 | INNX SBC NOP CPX SBC INC BBS6
E| IMM [/IND Xy P P p P Implied | IMM | Implied ABS ABS ABS A
22 2 6t 23 23t 25 25 12 22t 12 34 34t 36 35"
BEO SBC SBC SBC INC SMB7 SED SBC PLX SBC INC BBS7
F | Relative | (IND:1 .Y | {IND P X P X zp Implied | ABS Y | Implied ABS X | ABS.X P
22 25t 2 5t 2 4t 26 25 12| 34 14 34t 37 35"
0 1 2 4 5 6 7 8 9 A B C D E F
t Cycles Add 1 when decimal mode
* Cycles Add ! when page crossing occurs
** Cycles Add 1 when branch in same page
Newly Designed Instruction LD 0 0 Add 2 when branch in different page

RICOR—



B INSTRUCTION SET

ADDRESSING
A Immediate | Absolute Zeropage Accum Implied (IND.X) (IND).Y
Mnemomc Operation
op|n| 0 |op|ln|O0|op Olop|n|O0O|opln|{0 |opn|[O0|opin|O
ADC A +MIC—A (1X5) 69| 2| 2|6D| 4| 36532 8116127152
AND AAM—A A (1) 29/ 2(2|2D| 432532 200 6| 2 (31|52
ASL C- OE| 6 | 3|06 5|2 |0A]2]|1
BBR(#0-n) Branch on -15|3
BBS(#0-n) Branch on -|15|3
BCC Branch on
BCS Branch on
BEQ Branch on
BIT AAM () 89|22 |2C| 4|3 |24|3 |2
BMI Branch on
BNE Branch on
BPL Branch on N=0 (2)
BRA Branch Alloys (2)
BRK Broak 00| 7|1 6
BVC Branchon V=0 (2)
BVS Branchon V=1 (2)
CLC 0-C 1821
CLD 0-D D8| 2|1
CLI 0-1 5812 |1
CLV 0-V B8| 2|1
CMP A-M ) 9 CD| 4| 3|C5/ 3|2 Cl| 6|2 D1|5]|2
CPX X-M EO| 2|2 [EC| 4|3 [E4| 3|2
CPY Y-M Co CC| 4 |3|C4| 3|2
DEC M-1-M CE| 6 [3|C6(5|2|3A]2]|1
DEX X-1-X CA| 2|1
DEY Y-1-Y 88121
EOR AYM-A (1) 492 | 2 14D| 4 [ 3 (45| 3 | 2 41| 6 | 2 |51] 5
INC M+1-M EE| 6 | 3 |E6| 5| 2 |1A| 2|1
INX X+1-X E8| 2|1
INY Y+1-Y C8f 2|1
JMP Jumo to New Loc 4C| 3 | 3 7C| 6|3
JSR Jump Sul 200 6|3
LDA M-A (1) A9| 2 AD| 4 | 3 [A5| 3| 2 Al| 6| 2 |B1| 5|2
LDX M-X (1) A2| 2| 2 |AE| 4 | 3 |A6] 3 | 2
LDY M-Y (1 A0| 2 AC| 4 | 3 A4} 3| 2
LSR 0- -C 4E| 6 | 3 |A6] 5| 2 [4A] 2 | 1
NOP No Operation EA| 2 | 1
ORA AVM-A (1) 092 |2|0D| 430532 01| 6| 2|11 2
PHA A-Ms S-1-S 4813 11
PHP P-Ms S—-1-S 08| 3 |1
PHX X-Ms S-1-S DA| 3 | 1
PHY Y-Ms S-1-S 5A1 311
PLA S+1-S Ms—A 681 4 | 1
PLP S+1-S Ms—P 28 4|1
PLX S+1-S Ms—X FA| 4 |1
PLY S+1 Ms—Y 7A| 4 |1
RMB(# 0-n) 0—Mb (1) -1 5|2
ROL 2E| 6 | 3|26]| 5|2 (2A]2]|1
ROR 6E| 6 [ 3 66| 5| 2 |6A| 2|1
RTI Rtrn Int Isoo Frg 11 40| 6 | 1
RTS Rtrn Sub Isee.Frg 21 60 6 | 1
SBC A-M-C—A (1X5) E9| 2 | 2 |ED| 4 | 4 |E5(3 ]| 2 El| 6| 2 [F1| 5|2
SEC I-C 38| 2|1
SED 1-D F8| 2 |1
1 I-1 781 2|1
SMB(# 0-n) I-Mg (1) -1 5|2 81| 6| 2|91| 6|2
A—-M 8D| 4|3 (8| 3|2
STX X—-M 8E| 4 (3 /8|32
STY Y—-M 8C| 4 |3 |83 ]2
STZ 0—M 9C| 4 [ 3|64 3|2
TAX A-X AAl 2 | 1
TAY A-Y A8 1
TRB AAM-M 1C| 6 {3 14|52
TSB AVM—-M 0OC| 6|3 (04|52
TSX S—X BA| 2 | 1
TXA X—A 8A1 2 |1
TXS X-S 9A| 2 | 1
TYA YA 98 2|1
(Symbol Description) X : Index X Ms 'Designated Memory with Stack pointer + T Add
Y :Index Y Mb : Zero page Memory Bit —  Subtract
A Accumulator M; : Memory Bit 7 /\ = Logical AND
M : Designated Memory M, : Memory Bit 6 \/ : Logical OR
with Effective Address % I Exclusive OR
n : Machine Cycles
#  Bytes
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MODE Processor Status Codes
Zpage. X ABS.X ABS.Y Relative Indirect | Zpage. Y Bit Addressing (OPby Bit0) |7 6 5 4 3 2 1 0
op{n|O0jop|n|{0jop|n|O0jop/n|Ofjop/n|Ojopln|[O0OjO|1|2]|3|4{5{6|]7|NV - BDI1I ZC
75| 4| 2(7D|[4 |3 |79 |4 |3 72 15 |2 NV - - Zz C
35|42 |3D|4 |3 |39 |4 |3 32 |5 |2 N - - - Z
166 | 2 |1IE|7 |3 N - - - - z C

OF [IF |2F (3F (4F [5F {6F (7F . . - « « .« . .
N 8F |9F |AF |BF ICF DF [EF [FF | . . . . . . . .
9 |2 |2 Coe e e e e e
BO (2 |2 - -
FO |2 |2 . e ..
3414 12|3C|4 |3 M; M - . z -
30 (2 |2 S Co
Dol2 |2 e ...
102 |2 P - .
863 |2 S . .
P 1 1 -
50 |2 |2 - -
70 (2 |2 .o .o
e )
P 0 - .
. (.) . . 0 . .
D5 4|2 DD{4 |3 D9 |4 |3 D2|5 |2 N .. Zz C
N - . . VA C
N . . . zZ C
D6| 6 | 2 \DE|7 |3 N - - Z -
N . . . VA .
N . . . . . Z .
55| 4 12 I5D|4 |3 59 |4 |3 52 |5 |2 N - - - Z -
F6| 6 | 2 |[FE|7 |3 N - - -z -
N . . VA .
N . . . VA .
6C |5 |3 . .. C.
B5/ 42 |BD|4 |3 |B9|4 |3 B2 |5 |2 N R - Z -
BE|4 |3 B6 |4 |2 N E— z -
B4l 4|2 |BC|4 |3 N - - - z -
566 |2 |5E|7 |3 o - - - z C
15/ 4|2 |1D|4 {3 |19 |4 |3 12 |5 |2 N - - z
N . . B . . Z
(Restored)
N . . . . Z .
N z -
07 |17 |27 |37 |47 |57 |67 |77 | - EEEI
36162 |3E|7 |3 N L zZ C
7|62 |7TE|7 |3 N « - - -7 C
(Restored)
F5| 4| 2 |[FD|4 |3 R
F9| 4 |3 F2{ 5|2 N V AN )]
1 - .
S B
95| 4 |2 |9D|3 |3 87 |97 |A7|B7 |C7 |D7 |E7 |F7
9953 92| 5|2 (9 |4 |2 e .
9|42 A .
74| 4|2 |9E|3 |3 e .
N . . . z
N - R 7
PR . VA
.o .. VA
N . z
N R VA
N . z

NOTE(1) Add 1 to “N” when machine cycles or zero page crossing
(2) Add 1 to "N” when branch in same page
Add 2 to “N” when branch in different page
3} Not carry = borrow
4) Effect when zero page address
5) Add 1 when decimal mode
6) When the BIT (IMM mode), not related to M; or M, bit (N, V flag) of register P
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B Instruction Description (Alphabetical Order)

Descrption of symbol using in list

Accumulator - Subtract
XY Index Register 2 Exclusive OR
M Memory —  Transfer
P Processor Status Register «  Transfer
Stack Pointer \V Logical OR
Ms  Stack Memory PCH Program Counter High
Mb Memory Bit PCL Program Counter Low
+ Add
/A Logicai AND
ADC Add with carry of memory and accumulator.
Operation ©: A+M+C— A “P” Register : N,V,ZC
AND Logical AND of memory and accumulator. The result is stored in accumulator.
Operation | AAM— A “P” Register .. N,Z
A SL One bit left shift. LSB is placed “#”. Contents of MSB is placed C.
Operation :C « [7 am 0 “P” Register . N,Z,C
B B R If specific bit of zero page is a reset state, branch relatively.
l OP-Code ] Low Order Address—[ OffsetJ 3-byte instruction
If the specific bit (a bit is decided on the instruction code) of effective address
[00]Low Order Address|is a reset state, relative branch by the value on the basis of
lead address of next instruction.
Operation : branch when M, = 0 “P” Register . not affected
B B S If specific bit of zero page is a set state, branch relatively.
LOP-code l Low Order Address I Offset J 3-byte instruction
If the specific bit (a bit is decided on the instruction code) of effective address
[00]Low Order Address]is a set state, relative branch by the value to base with lead
address of next instruction. )
Operation . branch when M, =1 “P” Register : Not affected
B CC Branch if the carry is reset.
Operation : branch when C= 0 “P” Register .| Not affected
B CS Branch if the carry is set.
Operation : branch when C=1 “P” Register .| Not affected
B EQ Branch if the zero flag is set.
Operation : branch when Z=1 “P” Register .| Not affected
B I T Test the memory bit by the accumulator.
Operation: AAMM, - N, M, - V
The bit 6 and bit 7 of the memory are transferred to “P” Register.
If the result of AAM is zero, Z=1 “P” Register : N, V, Z
(M-)(Ms)
BM | Branch if result is negative.

—RIGOX

Operation | branch when N=1 “P” Register .| Not affected

5-16



BNE

BPL

BRA
BRK

BvC

BVS

cLC

CLD

cL I

cLV

CMP

CPX

CPY

DEC

DEX

DEY

EOR

Branch if result is not zero.

Operation . branch when Z= (0 “P” Register .| Not affected
Branch if result is positive.

Operation : branch when NXx 0 “P” Register .| Not affected
Unconditional branch. “P” Register : Not affected

Forced break

Operation : Execute the interrupt. In this instruction, a lead address (2-byte) of next

instruction is stored in the stack. At the same time, it is stored into contents of “P”

Register. Program-counter (FFFE) — PCL, (FFFF) — PCH, and Execution of program is

same vector address with IRQ. The difference from the IRQ interrupt is that in the BKK

operation, the B flag of “P” register is set “1” and can’t mask by the I flag.
“P” Register : %

Branch if the overflow flag is reset.

Operation . branch when V= ( “P” Register .| Not affected
Branch if the overflow flag is set.

Operation . branch when V=1 “P” Register | Not affected
Clear the carry flag (C)

Operation : 0 —C “P” Register : %

Clear the decimal mode.

Operation : 0—C “P” Register 13

Clear the interrupt disenable flag (I).

Operation © 0—1 “P” Register : X

Clear overflow flag.

Operation : 0 —»V “P” Register : X

Compare memory with accumulator.
Operation: A-M
The result is not stored. If it is nagative, N flag is set 1. If it is positive, C flag is set 1.
And if it is zero, Z and C flags are respectively 1. “P” Register : N, Z, C
Compare memory with the index register X
Operation: Y-M
Flag condition of “P” Register is the same as CMP.

“P” Register : N, Z, C
Compare memory with the index register Y.
Operation: Y-M
Flag condition of “P” Register is the same as CMP.

“P” Register : N, Z, C
Decrement the contents of memory.
Operation : M—1—-M “P” Register : N, Z

Decrement the contents of index register X.
Operation ©: X—1— X “P” Register : N, Z

Decrement the contents of index register Y.
Operation : Y—-1—-Y “P” Register : N, Z

Execute the exclusive OR of memory and accumulator.
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INC

I N X

INY

JMP

JSR

LDA

LDX

LDY

LSR

NOP

ORA

PHA

PHP

PHX

PHY

PLA

PLP

Operation | AVMM — A “P” Register . N, Z

Increment the contents of memory.
Operation : M+1—->M “P” Register . N, Z

Increment the contents of index register X.
Operation | X+1—-X “P” Register | N, Z

Increment the contents of index register Y.
Operation : Y+1—-Y “P” Register : N, Z

Execution of program juiaps to designation address.

Operation: | OP-Code Operand Operand—] “P”Register . Not affected

The designation address by operands with 2-bytes is placed in PCL and PCH.

The execution of program jumps to designation address.
Operation: When jump to designation address, return address (lead address of next
instruction) is stored into stack. The return is executed by RTS.

OP-Code Operand Operand “P”Register : Not affected
The disignation address by operands with 2 bytes is stored into the PCL and PCH.
Lead address of next instruction(2-byte) Ms, S—1—-8S
Ms, S—1-S

Load the contents of memory to the accumulator.
Operation : M — A “P” Register | N, Z

Load the contents of memory to index register X.
Operation | M—X “P” Register | N, Z

Load the contents of memory to indeﬁ register Y.
Operation : M—>Y “P” Register : N, Z

One bit right shift. MSB (7bit) is placed to 0, LSB (0 bit) is loaded the C.

Operation : 0 — [7]6]5[4[3][2]1]0] — C P” Register | 4, Z, C

No-operation

Operation @ No operation “P” Register .| Not affected
Logical OR of memory and accumulator. The result is stored into the accumulator.
Operation ©: AVM — A “P” Register | N, Z

Store the contents of the accumulator into the memory stack.

Operation | A—Ms, S—1—S “P” Register . Not affected

Store the contents of the register P into the stack.
Operation . P—>Ms, S—1—S “P” Register .| Not affected

Store the contents of the index register X into the stack.
Operation | X—>Ms, S—1—§S “P” Register . Not affected

Store the contents of the index register Y into the stack.
Operation : Y —=Ms, S—1—-S “P” Register . Not affected

Pull accumulator from stack.
Operation | Ms— A, S+1—S “P” Register | N, Z

Pull processer status from stack.
Operation : Ms—P,S+1—S “P” Register . Restore
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PLX

PLY

RMB

ROL

ROR

RTI

RTS

SBC

SEC

SED

SEI

SMB

STA

Pull X register from stack.
Operation | Ms— X, S+1—-S “P” Register | N, Z

Pull Y register from stack.
Operation | Ms—Y,S+1—-S “P” Register | N, Z

Reset the specific bit in the zero page address.

l OP-Code [ Low Order Biﬂ 2-byte instruction

The specific bit (a bit is decided by the instruction code) of execution address
[00]Low Order Address] is reset.
Operation | 0 = M, “P” Register | Not affected

Rotate left circular of one bit. The contents of the MSB are moved into the C, the contents
of the C are moved into the LSB.

Operation : mnm C “P” Register © N, Z, C

Rotate right circular of one bit. The contents of the C are moved into the MSB, the
contents of the LSB are moved into the C.

Operation : (7[6]5[43]2]1]0] @J “P” Register . N, Z C

Return from interrupt. The return address in stack is loaded into the program counter,
and it becomes the lead address of a next instruction of the interrupt.
Operation | Ms—P, S+ 1-S “P” Register . Restore
Ms—PCL, S+ 1-S
M;—PCH, S+ 1-S

Return from subroutine.

The return address in stack is loaded into the program counter. It becomes the lead

address of a next instruction of the JSR.

Operation : Ms—PCL, S+ 1—S “P” Register .| Not affected
Ms—PCH, S+ 1-S

Subtract memory and borrow from accumulator, and the result is stored into the

accumulator. -
Operation : é;gg;gw” A “P” Register : N, V,Z, C

Set carry flag.

Operation : 1—>C “P” Register : (1:
Set decimal flag.

Operation : 1—-D “P” Register : [1)
Set disable interrupt status.

Operation : 1 —1 “P” Register : }

Set the specific bit of zero page address.

| OP-Code [ Low Order Bit | 2-byte instruction

It sets the specific bit (a bit is decided on the instruction code) of effective address
[00]Low Order Address] )
Operation : 1— M, “P” Register : Not affected

Store the contents of the accumulator into the memory.
Operation : A—-M “P” Register .| Not affected
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STX

STY

STZ

TAX

TAY

TRB

TSB

TSX

TXA

TXS

TYA

—RIGOR

Store the contents of the index register X into the memory.
Operation . X —>M “P” Register

Store the contents of the index register Y into the memory.
Operation : Y - M “P” Register :

Clear the contents of memory.
Operation : 0 - M “P” Register :

Transfer the contents of the accumulator to the index register X.
Operation ©: A—>M “P” Register :

Transfer the contents of the accumulator to the index register Y.
Operation ©: A=Y “P” Register :
Reset the contents of memory by accumulator, and test at the same time.
Operation : AAM - M

If the result is zero, Z flag=1 “P” Register :
Set the contents of memory by accumulator, and test at the same time.
Operation : AVM - M

If the result is zero, Z flag = 1 “P” Register :
Transfer stack pointer to the index register X.
Operation : S—X “P” Register :

Transfer the contents of the index register X to the accumulator.
Operation | X — A “P” Register :
Transfer the contents of the index register X to stack pointer.

Operation : X —S “P” Register :

Transfer the contents of the index register Y to the accumulator.
Operation : Y — A “P” Register :

Not affected

Not affected

Not affected

Not affected

N, Z




B 40-PIN DUAL-IN-LINE PACKAGE (UNIT : mm)

54.0max
52.8typ
40 2]
RS A W @ W S 4 U\ S

O

O

13.4typ
14.6max

.51min

go
|

B 15.24typ
+ 20
|

5.06max

2.54min

1 [2.54%0.25

W
-
=

0.48+0.1 0.25 +0.13 /15
/j ~ 08 0°/1
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RP/RF/RJ5C15

H GENERAL DESCRIPTION

EKH-11-8807

REAL TIME CLOCK

The 5C15 is a real-time clock for microcomputer that can be connected directly with the data bus of 16-bit
CPUs such as 8086, Z8000 and 68000 as well as 8-bit CPUs such as 8085, Z-80, 6809 and 6502, and is able to set up
and read a time in the same process with READ/WRITE of the memory.

It is provided with alarm function in addition to basic
is possible.

W FEATURES

® Direct connection with CPU, and high speed
access time.

@ 4-bit bi-directional data bus D,~

@ 4-bit address input A,~A,

® Counters for Time (hour, minute, second) and
Calendar (leap year, year, month, date, day of the
week) are built in.

® All the clock data are expressed with BCD code.

D,

B BLOCK DIAGRAM

16kHz, 1kHz, 128Hz, 16Hz, 1Hz, 1/60Hz

functions of time and calendar, and the battery backup

® +30 second adjustment function is built in.

® Battery backup is possible. (min. 2.0V)

® 16kHz, 1kHz, 128Hz, 16Hz, 1Hz,
selectable as the reference clock.

® Alarm signal or timing pulse (16Hz or 1Hz) can
be put out.

1/60Hz are

1Hz,16Hz
O ~
0SC IN — /52/S3/54/ S5/ S6/57/ S8
ose ot - 05 1/215 4@@“% ?i if ‘:HTI
o L
T-RESET 1\ ARM REGISTER
RD WR | |
rBANKllrluuuui . | ALARM
ALARM =2
(ESETLEOMPARATQRI | == —ﬂé:
cs RDWR T F T F T F f_ BANKO.RD.WR. 23
Ts HHHI[ I 33 rlva
= 12}
SECONDS (HOURS @ ; =z
- CHLOO]?DK“_L' MINUTES & | DAYS |MONTHS| YEARS E;
RD — 2 Yol % | | % % | % | % | %—% Y ‘/.]%%
3X)
o [ 1 111 TTTrf frreretet
wr— D) ST]52]53]3455]56] 5758 [SYSA[SB[SC
44504374} 3444 2f 34 4ab 2f af1f 4f 4f 2
HOLD <
3
— s W CLK OUT
AN Sooress| [eus cLock P crock
CONTROLLER ; B
w5 \J IDECODER| [controL | [SELECT| | Gippur
D NsF L/
) &&é&
1T T
Ag Ay Az A Do Dy D2 Dy
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RP/RF/RJ5C15

M PIN CONFIGURATION

G qt 18] Vee
ﬂ ) N a o
s g2 17 } 0SCOUT n 2 o
9] o2
CLKOUT |3 16 [P OSCIN s 18 =3 Vee ZS509555
O nrlr
A g4 15 [ b ATARM s /2 17 =3 0SCOUT 232 12
a4 z b o CLKOUT == 3 16 == o0sciN - NC NC
B | 3 0 ALARM
o P —r Il Ty oy i B ALARM
o = NC NC
A s 13 [p 0 I — a 14 ==, A Ds
&5 NC NC
As { 7 12 th D1 Az : 6 13 b D2 A Do
RD s n tﬁ Do i 2= NC NC
o RD .3 11 3 Dy I e o e e
GND ]y 10 [p WR GNp =9 10 =3 WR ?’é%’ﬂ({?_c
RP5C15 RF5C15 RJ5C15
M PIN DESCRIPTION
Symbol Function
CS, CS Terminals for external interfacing. Valid when CS=H, CS=L. CS is
connected tithe power-down detector of peripheral power supply
circiut and CS is connected to the microcomputer.
CLKOUT Reference clock output terminal. Open drain output. 8 kinds of mode
are selectable as seen in the table, according to content of the clock
select register.
A~ A, ADDRESS pin. Connected to ADDRESS bus of CPU.
RD I/O control input. L when CPU—RP5CI15.
GND (Y
WR [/O control input. L when CPU—-RP5C15.
D,~D; Bi-directional data bus. Connected to the data bus of CPU.
ALARM Alarm signal and pulse (16Hz CK or 1HzCK) are put out. Open drain

OSCIN, OsCoUT
VCC

output.
Crystal resonator connecting terminal.
+5V power supply.

32.768kHz.

—RIGOK
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RP/RF/RJ5C15
L ______

B ABSOLUTE MAXIMUM RATING

Symbol Parameters Conditions Limits Unit
Vee Supply Voltage —0.3~7 \
V., Input Voltage With respect to GND —0.3~7 A%
Vo Output Voltage —0.3~7 \%
Py Maximum Power Dissipation Ta=25C 400 mW
Topr Operating Ambient Temperature —20~70 C
Tog Storage Temperature —40~125 C

H RECOMMENDED OPERATING CONDITIONS (Unless Noted : Ta=—20~70C)

Symbol Parameters MiS:emfIl‘irc:) val;:lzx Unit
Vee Supply Voltage 4.5 5 5.5 \
Vou Data Hold Voltage 2.0 5.5 \
fxr Crystal Oscillation Frequency 32.768 kHz

W ELECTRICAL CHARACTERISTICS
e DC ELECTRICAL CHARACTERISTICS (Unless Noted : Ta=—20~70C,Vcc=5V £10%)

Symbol Parameters Measuring Conditions §mc1f1ed Value Unit
Min | Typ | Max
Vi Input High Voltage 2.0 Veet03] V
Vi Input Low Voltage -0.3 0.8 \Y
Vou Output High Voltage Tow=—400uA 2.4 \
Vo Output Low Voltage Io, =2mA 0.4 \%
I Input Leakage Current V,=0~5.5V +10 | xA
Toz Output-off Leakage Current Voz=0~5.5V +10 uA
lea Standby Supply Current fxr=32.768kHz V =2.0V 15 uA
Iees Operating Supply Current fxr=32.768kHz, Vcc =5.5(NOTED 250 A
Viies CS Pin Input “L" Voltage at Backup Vee=2.0V —0.2 0.2 \%
Vs CS Pin Input “H" Voltage at Backup Vee=2.0V 1.8 2.0 \
(NOTE 1) RD,WR Signal Frequency : 100kHz, Input Terminal fixed V.., or GND level, Output Terminal Open
® AC ELECTRICAL CHARACTERISTICS (Unless Noted : Ta=—20~70C,Vcc =5V +10%)
Symbol Parameters Measuring Conditions spec1f1ed Valuehﬁ Unit
Min | Typ | Max
tac Address —RD/WR Delay Time 50 ns
tee RD/WR Pulse Width 120 13,000| ns
tes Address Vglid Time After : 10 ns
RD/WR Rise
tro Data Delay Time After RD Fall 1TTL+100pF Load 120 ns
tron Data Hold Time After RD Rise 10 ns
Al twos Data Setup Time at Write in 100 ns
T twon Data Hold Time at Write in 10 ns
tren Timer Enable~Timer Disable 100 us
tany Adjust Completed Time 100 us
tan ﬁizix S\gtnte Inhibit Time after 100 us
trey RD/WR Recovery Time 1 us

RIGOR—
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RP/RF/RJ5C15

B TIMING DIAGRAM
o READ CYCLE

_ —
CS, Ao~A3 Valid
all
tac tce tca
e ) )
RD 4
trCv
t l
RD -~1RDH
Do ~Ds XL Valid
o WRITE CYCLE
_ R
CS, A~ As Vatid
R
tac tce tca
WR : %
Z trCv
U
twps twDH
Do~ Ds X Valid

—RIGOK
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RP/RF/RJ5C15

Hl ADDRESS ASSIGNMENT

MODE BANK 0 BANK 1
A~ A D, D, D, D, Contents D, D, D, D,
CLK OUT
0 1 Sec. Counter Select Register %
1 10 Sec. Counter X adjust X X X
2 1 Min. Counter ‘{Alﬁr: Register
3 10 Mins. Counter X ﬁ)laﬁ?ns Register M
4 1 Hr. Counter ?II?II:nRegister
5 | 10 Hrs. Counter X X ‘{\()lal_‘irps Register X X
Alarm
6 Week Counter X Week Register X
7 {1 Day Counter ‘f\ 18:; Register
8 10 Days Counter X X i\olaDn:ys Register X X
9 1 Month Counter X X X X
A 10 Months Counter X X X 12/ dei?tlér X X X
B |1 Year Counter Lea%zf;rer X X
C 10 Years Counter X X X X
D MODE Timer Alarm % BANK Timer Alarm % BANK
Register EN EN 1/0 EN EN 1/0
B | TESL gister Test | Test2 | Test1 | Test0 Test | Test? | Test1 | Test0
F | RESET 1Hz 16Hz Timer | Alarm THz T6Hz | Timer | Alarm
Register ON ON RESET | RESET ON ON RESET | RESET
x : Don’t care for WR, always 0 for RD.
B CLOCK OUTPUT SELECT REGISTER
D; D, D, D, CLK OUT Remark
X 0 0 0 “zv High Impedance
X 0 0 1 16.384kHz duty 50%
X 0 1 0 1.024kHz duty 50%
X 0 1 1 128 Hz duty 50%
X 1 0 0 16 Hz duty 50%
X 1 0 1 1 Hz J Second Counter Count up, duty 50%
X 1 1 0 1/60 Hz § Minute Counter Count up, duty 50%
> 1 1 1 L

W ADJUST FUNCTION

BANK 1
Address (As, As, Ay, Ag)=(0,0,0, 1)
Data (D,, D,, D), Do)=(x, X, X, 1)

If adjusted during the Second counter being 0~29, the
Second comes to be 0, and if adjusted during 30~59, the
minute is c¢ounted up, and the Second comes to be 0.

6-7
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RP/RF/RJ5C15

W OSCILLATION CIRCUIT
As the output stabilizer resistor (=100kQ) is built in, it is not necessary to fix it externally.

A%

= | - 100kQ
TRPSClS % T

1 17]

0

Ci 32.768kHz

I I

® MODE REGISTER (A3, A;, AL, Ay) = (1,1,0,1) =D

Ci=15pF Typ.
Co=39pF Typ.

D, D, D, Do
Timer Alarm
EN EN
x 0 BANK 0 : Setup and Read of time
x 1 BANK 1: Setup and Read of Alarm, 12h/24h and Leap year, Selection of

CLK OUT Operation of Adjust.
: Alarm output ENABLE
. Alarm output DISABLE (16Hz and 1Hz signals are independent)
. Time count starts
. Time count after Second stops

=R~

® LEAP YEAR COUNTER
Leap year when D,=D,=0. It counts up
simultaneously with Year Counter.
® 12h/24h SELECTOR
24-hour counter when D,=1
12 -hour counter when D, =0
PM when D, =1, and AM when D, =0 respectively

D, =1 : Resetting of all alarm registers
D, =1 : Resetting of frequency divisions before
Second
D,=0:16Hz CK pulse ON
D;=0:1Hz CK pulse ON
® ADDRESS 0~D

Both READ and WRITE are possible.
of 10h counter © ADDRESS E~F
® RESET CONTROLLER 16 Hz - 1HzCK REGISTER N )
A A AL A= (L1 LD =F WRITE only is possible.

® TEST REGISTER (A;, Az, A, Ay)=(1,1,1,0,)=E
Register to be used for our inspection.
Normal count is operated by setting up data
(D5, D,, Dy, Dy)=(0, 0, 0, 0).

% Please refer to "Application Manual” that we offer.

—RIGOM
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RP/RF/RJ5C15

B PACKAGE DIMENSION (Unit: mm/inch)

®RP5C15(18pin DIP)

24.8 MAX
(.976 MAX)

18
e B e T e 0 s T e O e s O

D ()
' 1
O

10

™

6.6MAX
(.259MAX)

R LT UL R R

PIN#1

9

T

MIN
(.020)

2.8MIN|{4.7MAX
(.110MAX)'(.185MAX)

(010 Ty 0oy

TYPy 1 T +0.006-
(.100TYP) (018 75504

@ RF5C15(18pin FLAT)

11.84 MAX
.466 MAX

I0nnn0nnn

IR ,
PIN#] 9 406t().(ll2

7.49 TYP 1 '41‘\'1’

056 1YP

TYP +0.1
041" “plos

b
STYP 40,004 )
-016 0002 S

J 2.347VH
1T 09oTYH

008 £9-0

.205TYP [

0.66%0-2

026 £0-008

6-9
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RP/RF/RJ5C15

®RJ5C15(24pin PLCC)

PIN NO.1
TYP
1.14
™ o5 TYP
o O W W o W e W e |

1 4
“h g o
K e i
s + uf
0 i
0 0
0 ]

—RIGOM
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1,530

454 TYP

12.45 ¥0-13

490 T0-005

10.67 107

420 T0.02

>

p T T
01TV

028 TV

10.67 =%
420 *0.02




RIGOG

4 No. 84-01 4-1-1984

RP5CO1

B GENERAL DESCRIPTION
The RP5CO1 bus compatible real-time clock is
designed for use with most of the popular
microprocessors such as the 8085A, Z-80 and others.
Time setting and readout can be readily done in the
same manner as writing/readout in and from
memery.  This RTC device features : counters for
complete time-of-day clock alarm, a hundred year
calendar, also a 26 x 4-bit RAM providing battery
backed-up functions and applications as an
involatile RAM.
W FEATURES
® Direct connection with CPU-Bus
@ 4-bit bi-directional bus ; Do-D;
®4-bit address input ; A,-As
e Counters for Time (hour, minute, second) and
Calendar (leap year, year, month, date, day of the
week) are built in.
24 Iours, or 12 Hours am/pm display
@ All the clock data is BCD encoded
o ADJ terminal for +30 seconds adjustment

@ Provision for battery-backup
B BLOCK DIAGRAM

Microelectronic Specification

REAL TIME CLOCK WITH RAM

M PIN CONFIGURATION (Top view)

S Y | v

cs 2] 17] osc our
A 3] [ 0sC IN
A [0 15 ALARM
A [ 1] D,
A [T 15 D,
As [7] 12] 1,
RO [E] 1) 1),
GND 7] 0] WR

® Self contained 26 x 4 bit RAM
® Provision for Alarm signal, or 161z or 1Hz
Timing pulse output.

[ ——
0SC IN— (SefSa/ 5] 55 Sel 51/ Ss A
0SC I 172" T2 620323 A
0S¢ OUT - M T
T-Reset Alarm Register
RD. WR.
rMude“lﬂ ISEEEEEERSIN]
(| (RAESET Compa Tt Alarm Alarm [ALARM
RD. WR. | I( ! l Qutput
A?i Mode 00 1T T 1.1 RI. WR. Mode 10
8 R IR A A R A I A 0 0 R IR R R AR SNEVASYR
C5—po Clock

= ot
H SecondsMinutes] Hours | & ] Days | Months| Years | $8
- Hold [4 > 32
RD——— } 0] 176 o} ve | e | s feesss| iz o] 1
T W EEEEEEEERIEIEBESRERNI
i D) SIS0 152 [Sa [Se] Se [Se [ 57 | Se [Sa|5A|SB[SC
e G [3} "4t 3) a4 2of 3} a2l 4f a4} al 2} )
Hold ~
4 . T
— 1 s 50-5C
SO . .
Controller - | Address Bus 1"‘1:"‘"3]»—» 26 % 4bits
g veoder N . us | ]
bl—)- S Decoder Control v, Buffer| | RAM
SI°
Pttt
Ao AL Az Ay Do D1 D2 Dy
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W ABSOLUTE MAXIMUM RATINGS

Symbol Parameters Conditions Limits Unit
Ve Supply Voltage —-0.3~7 \%
\2 Input Voltage With respect to GND —-0.3~7 \Y
Vo Output Voltage -0.3~7 \
P4 Power Dissipation Ta=25C 700 mW
Toor Operating Ambient Temperature 0~70 C
Tag Storage Temperature —40~125 C
I RECOMMENDED OPERATING CONDITIONS (Unless Noted : Ta=0~70C)
Symbol Parameters Min L;,[::S Max Unit
Ve Supply Voltage 4.5 5 5.5 \
Vi Data Hold Voltage 2.2 5.5 \
fxr Crystal Oscillation Frequency 32.768 kHz
M ELECTRICAL CHARACTERISTICS
o DC ELECTRICAL CHARACTERISTICS(Unless Noted : Ta=0~70°C, Vce=5V+10%)
Symbol Parameters Measuring Conditions Nin L,II,T;:S Max Unit
Vi Input High Voltage 2.0 Vee \4
Vi Input Low Voltage -0.3 0.8 \
Vou Output High Voltage Ton=—400uA 2.4 Vv
Vou Output Low Voltage lo,=2mA 0.4 \Y
I, Input Current V,=0~55V +10 | A
Lo Output Leakage Current +10 uA
Iear Standby Supply Current fxr=32.768kHz V¢c=2.2V 15 uA
lece Operating Supply Current fxr=32.768kHz_ Vcc=5.0V (N2) 250 | uA
(NOTE 1) : Current flow is 'positive’ when flowing toward the IC.
(NOTE 2) : When connected to a CPU R/W cycle-time is 10us.
@ AC ELECTRICAL CHARACTERISTICS (Unless Noted : Ta=0~70C, V¢c=5V+5%)
Symbol Parameters Measuring Conditions Min L';‘r;x‘;ts Max Unit
tac Address— RD/WR Delay Time 170 ns
tee RD/WR Pulse Width 400 10000 | ns
ten Address Valid Tfme After 10 ns
RD/WR Pulse Rise
ten Data Delay Time After RD Fall 340 | ns
tron Data Hold Time After RD Rise 0 ns
twor, Data Delay Time After WR Fall 40| ns
two Data Hold Time After WR Rise 20 ns

—RIGOM




SPECIFICATIONS Under V=5V +10% are as follows.
® AC ELECTRICAL CHARACTERISTICS (Unless Noted : Ta=0~70C, V¢c=5V+10%)

Symbol Parameters Measuring Conditions - Llfmts Unit
Min | Typ | Max
tac Adress—RD/WR Delay Time 170 ns
tee RD/WR Pulse Width 450 10000 ns
tea Effective Addre5§ Time After 10 ns
RD/WR Pulse Rise
tro Data Delay Time AfterRD Fall 400 [ ns
tron Data Hold Time After RD Rise 0 ns
twor. Data Delay Time After WR Fall 40| ns
twn Data Hold Time After WR Rise 20 ns
B PIN DESCRIPTION
Symbol Pin No. Function
CS, cs 1,2 Terminals for external interfacing. Valid when CS=11, CS=L. CS is

connected to the power-down detector of peripheral circiut power supply,
and CS is connected to the microcomputer.

AD] 3 This pin provides easy zero setting for the “seconds” independently of the
CPU. When ADJ=H in the range of from 0 to 29 secs, the “seconds” are
preset at zero and not released in the range of 30 to 59 secs by countup
until the full minute expires.

Ay~A, 4,5,6,7 ADDRESS pin. Connected to ADDRESS bus of CPU.

RD 8 I/0 control input. L when CPU« RP5COL.

GND 9 ov

WR 10 1/0 control input. L when CPU-RP5COIL.

Dy~D, 11,12,13, 14 Bi-directional data bus. Connected to the data bus of CPU.

ALARM 15 Alarm signal and pulse (16Hz CK or 1HzCK) are put out. Open drain
output.

OSCyy, OSCour 16,17 Crystal resonator connecting terminal. 32.768kHz.

Vee 18 +5V power supply.

RIGOR—



B ADDRESS MODES

MODE MODE 00 MODE 01 10 11
A~ A, Contents D, D, D, D, Contents D, D, D, Dy || Contents |f Contents
0 1 Sec Counter X X X X
1 10 Sec Counter X X X X X
\ e Alarm block || block
2|1 Min Counter | Min Register 0] n
e Alarm
3 10-Min Counter X 10 Min Register X
. Alarm
4 || 1-Hr Counter 1 Hr Register
5 {110 Hr Counter X X Il\l)hlrl‘rn Register X X 4bit 4bit
. Alarm
6 || Day Counter X Day Register X X X
L Alarm ,
7 1 Day Counter | Day Register 13 13
. N Alarm
8 10 Day Counter X X 10 Day Register X X
9 1 Mo Counter X X X X RAM || RAM
A | 10-Mo Counter X X X 12 llggi\l‘cx: X X X
N Leap Year
B[/ 1- Yr Counter Countet X X
C | 10-Yr Counter X X X X
2 Do Timer | Alarm | MODE Register Timer | Alarm | MODE Register As As
D | MODE Register | "N | "N | M1 | Mo EN | EN | ML | MO | atleft| atleft
~~~~~~ . Test Test Test Test Test Test Test Test
E TEST Register 3 5 1 0 3 5 1 0 As As
¢ |[RESET Controller | [Hz | 16Hz | Timer | Alarm 1z | 16Hz | Timer | Alarm || at left || at left
and Others ON ON | RESET | RESET ON ON | RESET | RESET

x indicates : don't care for WR, always zero for RI).

RICOR




® MODE REGISTER (A;, A,, A, A) = (1, 1,0, 1) =D
D, D, D, Dy

Timer M1 MO
EN EN 1 1
0 0 Time setting and readout
0 1 Alarm, 12Hr/2411r & Leap Year setting and readout
! 0 RAM Write & Readout. BLOCK.10
1 1 RAM Write & Readout. BLOCK.11
1: Alarm output ENABLE
0 : Alarm output DISABLE (1611z and 111z signals have no relation)
1: Time count starts
0 : Time count after Second stops
® LEAP YEAR Counter o ADDRESS 0~D
Leap year when D, =D,=0. It counts up Both READ and WRITE are possible.
simultaneously with Year Counter. ® ADRESS E~F
® 12h/24h Selector WRITE only is possible.

24-hour counter when D,=1

12-hour counter when D, =0

PM when D, =1, and AM when D, =0 respectively

of 10h counter

o RESET Controller 16Hz - 1HzCK Register

(A;, Az, Ay, A)=(, 1,1, H)=F

D, =1 Resetting of all alarm registers

D, =1: Resetting of frequency divisions before
Second

D, =0:16Hz CK pulse ON

D, =0: 1Hz CK pulse ON

RIGOR-—
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M TIMING DIAGRAM
® WRITE CYCLE (CS="H")

——~|('A—-'
Ao~ As )(
\1 —twp
Do~ s ﬁ
tac 4

twor

WR 3&

READ CYCLE (CS="H")

[ _"—\ _ /—"“
v TN X

<~ T =lron

Do~Ds B N

’

Tk

RD "& +

B APPLICATION NOTES
1. Oscillating Circuit
1-1 When using a crystal oscillating element. 0OSC IN

The oscillator circuit is shown in Figure 1. ¢
Externally connected parts consist of : a resistor, [Pad
capacitors and a trimmer capacitor. To adjust the AT 1 h
frequency, use the trimmer capacitor (The 16Hz or (.
1Hz signal output at the ALARM pin should be H - A
used), for calibration. Co R ose ol
When calibrating with the 1611z signal : 47 Cs
The Address is (As, Az, Ay, Ao)=(1, 1,1, 1). (ET:I;(),,lsw:;up]r l RP5CO1
The Data is (1,0, 0, X). Co=30pl
When calibrating with the 1 Hz signal: Ca==56pF
The Address is (A;, Az, Ay, Ag)=(1, 1,1, 1) R =100kQ

The Data is (0, 1,0, x).
(The erystal employed is Nippon Dempa Kogyo MX38Tor equivalent)
Fig. 1

—RIGOR



1-2 When using an external Clock

The external clock should be connected through the circuits shown in Fig.2(a), and (b). The OSCOUT pin
should be left with no connection.

OSC IN

0sSCc ouUT 0SC ouT
CMOS (1096)

TT1.(74L504)
RP5CO1 RP5C01

Fig.2 (a) CMOS INVERTER CONNECTION Fig.2 (b) TTL INVERTER CONNECTION
2. Input/Output, and Chip selection Pins.
2-1 Input/Output Pins

In order to stabilize the potential at the Input/Output Pins during ‘battery backup’ operation, and a pull
-down resistor (100~300kQ), and a pull up resistor (4.7~47kQ)

1]cs v (7 J—g—— 7O THE POWER SUPPLY CIRCUIT
Ro ——
[z]cs 08¢ OUT[1 Hpamng
TO THE POWERDOWN =
SENSING CIRCUIT 3 130ADJ 0sc IN[ T -t —%X
Re
Ao ALLARM| 15
Ry
Ay Daf 14
Ry
Az Da2| 13
ol e Ro = 100kQ ~ 300k 2
7| As W e 5V
Ro Re Re=4.7kQ ~47kQ
3 |RD Dol 1
Ry —
l9 GND WR] 10
Ry
Fig. 3

2-2 Chip selection Pins

There are two chip selection Pins. The CS pin should be connected to the powerdown sensing circuit, and
the CS pin to the CPU. CS is active “H”, whereas CS is active “L”.

RIGON—



3. Interfacing with typical CPU

3-1 Applicable CPU

CPU External Circuit
Z-80A Nil

8085A 74LS74 (NOTE 1)
6800 741500, 741504

3-2 Standard Interfacing examples.

Examples of Interfacing the RTC with typical

CPU (Z80,8085,6800) are presented hereunder.

(1) 280

The Data Bus, Address Bus, and RD, WR pins — — ]
are connected to the corresponding pins of the Z-80
(the same symbols are used).
RP5C01 should connect with the IORQ pin, or one

Bit of the Address Bus (e.g.A,).

TIMING CHART

RP5CO1

The CS pin of the

(NOTE1) Not needed when the X'tal used
5MHz

is below

a

ovTH

RP5CO1

0SC INf=

O
%2]
o

DoDiD2Ds  AnAiA:A; RDWRC

<&

o ga EEE
=D 8‘_‘) i)
<m i) =
= Q

a

< Z-80

Fig. 4 CONNECTION DIAGRAM WITH Z-80

R

CLOCK
A=A X
\ /
\ 4/ } READ
Do~D3 @@ CYCLE
\

Z-80

RP5CO1

Do~Ds ——(

WRITE

] CYCLE
INPUT

—RIGOMH



(2) 8085 Address Bus (e.g.pin A,).

The Data Bus, Address Bus, and RD, WR pins of When the crystal oscillator used has a frequency of
the RTC correspond with those of the 8085 (the 6MI1z, a 74L.S74 (externally connected circuit shown
same symbols are used). The CS pin of the in the dotted line) should be added to provide 1
RP5CO01 should connect with one Bit of the 8085 Wait.

Connection Diagram
f0h
0SCuy OSCao 1
RP5CO1

DoDiD2Ds AcAiA: Ay RDWRCS

\J [aidnd I
=M |
|
1
1
DATA BUS ADDRES RDWRO !
BUS ! 2

[}

i

I

1

I

| 2D2CK 2Q |

|| 74aLs74 !

8085 :m SETIDICK 1Q :

SADY AL T

READY ALE| 1 5\,_J :
! |

: |
[ 3

Fig. 5 CONNECTION EXAMPLE WITH 8085

Timing Chart
T T Tw Ty T

CLOCK h—\_/_—\__[_\_/__\__/——\_/—\__
8085 A”“A”:X X

READ 1
\ / READ
CYCLE
RP5COL [),~1), ourrury
L/
8085 WRITE \
WRITE
CYCLE

RP5C01 Do~ Dy { INPUT ) ——

8085 REEADY

RIGOR—



(3) 6800 connected to the ¢,, and R/W pins of the 6800, but

The pin connections for the RTC are compatible ~ with the addition of the following : two 741504
with the Data Bus, Address Bus of the 6800. (The inverters, two input NANDs and two 74LSOO.
symbols are the same). Besides, the CS pin of the RTC should be connected
The RD, WR, pins of the RP5C01 should be to one Bit of the 6800 Address Bus (e.g.Ao).

Connection Diagram Timing Chart
r'oh wo \ ]
RP5Co1 6800 { R/W D( X
X X

Do Dy D2 1)y Ao A Az Ay W ADD

=
ol

(A Y A
READ
CYCLE
Do~Ds {OUTPUT )
DATA BUS ADDRESS ¢, p/w RP5CO1
BUS WR .
WRITE
6800 CYCLE
Do~ D3 { INPUT —
Fig. 6
3-3 Interrupt into the CPU
The Data of RP5C01 is read-out by using (2) 8085
Interrupt to the CPU at the rate of once every
second. RP5COL
(1 780 ALARM

1z SIGNAL

RP5CO1 RST7.5
ALARM 8085

Hz SIGNAL

NMI

Z-80

RP5CO1
ALLARM

11z SIGNAL

NMI
6800

—RIGOR



4. Example of a program for setting Time/Alarm
4-1 Flowchart for the time setting operation

By setting Data (D,, D,, D,, Do) in the test register
(Address (As, A, A,, Ag)=(1, I, 1, 0)), operation of
the clock is maintained.

(1) Timer Setting Program

C START )
1

TIMER IS STOPPED

MODE REGISTER SETTING
(Day Day Dy Do) = (0, %, 0,0)

i

FREQ. DIVIDER [S RESET

T

RESET CONTROL REGISTER IS SET
(Dsy D2y Dy, Do) = (%, %, 1, X)

Q

| TIME IS WRITTEN IN

HAS WRI'I
COMP

TIMER IS STARTED
MODE REGISTER SETTING
(Day D2y Dy, Do) =0, %, %, X)

C N D )

For Time setting, the Timer is stopped, and
readout and write-in should be executed within one
second.

(2) Time Readout Program

C START )
TIMER 1S STOPPED
MODE REGISTER SETTING

(D3, Dy Dyy Do) == (0, %, 0,0)

Q

L TIME 1S WRITTEN IN

TIMER 1S STARTED
MODE REGISTER SETTING
(Dyy Day Dy Dy) = (1, X, %, )

C N D D)

RIGOR—



4-2 Alarm Setting Flowchart

(1) Alarm Time Write-in Program

C START D)
i

ALARM OUTPUT IS DISABLED

MODE REGISTER IS SET

(D3y D2y Diy Do) =(1,0,0, 1)

i

ALARM REGSITER IS RESET
RESET CONT. REGISTER IS SET

(Day Dy Diy D0)=(0,0,0, 1)

Q

[ ALARM TIME IS WRITTEN IN l

yes

ALARM OUTPUT IS ENABLE
MODE REGISTER IS SET
(D D2, Dy Do) = (1,1, %, X)

{
C N D D)

(2) Read-out of Alarm Time

C

START

)

i

ALARM OUTPUT IS DISABLE
MODE REGISTER IS SET

(Day D2y D1y Do) =(1,0,0,1)

2

[

READOUT OF ALARM TIME

yes

no

ALARM OUTPUT IS ENABLE

MODE REGISTER IS SET

—RICOR




5. Read/Write With RAM Program
The 26 x 4 Bit User RAM, has provisions for

Battery Backup, and can be used as a non-volatile
RAM.

(1) Write-in

C START D)
i

THE RAM BLOCK IS SELECTED
MODE REGISTER IS SET
(D, Day Dy, Do) = (X, %, 1,0)

OR (X, x, 1,1

9

ll)A’l‘A IS WRITTEN IN TO THE RAMJ

W -

yes

C END D)

M 18 PIN PLASTIC PACKAGE (UNIT : mm)

22.86max

The RAM consists of two Blocks (1 Block :

Bits).

S 13x4

A Mode Register enables Selecting the

needed Block.

(2) Read-out

C START D)
1

THE RAM BLOCK IS SELECTED
MODE REGISTER IS SET
(D3, Dy Diy Do) =(x, X, 1,00

OR (X, x, L]

e

DATA IS READ OUT FROM THE RAM]

18 : 10
1 9

5.06max

.

2.54+0.25

.4max

7

1
0.2510.14
_‘_ 0.48 1:0.1 \—!, 025003 015
1.3

RIGOH—
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M_@_GD_GD_M 4 REAL TIME CLOCK

RP5C62/RF5C62
W OUTLINE

RP5C62/RF5C62 can be connected directly to 8086, 68000, and other CPU data buses. RP5C62/
RF5C62 are CMOS realtime clock LSIs with time, calendar, and alarm functions for microcomputer.
The built-in timer counter allows the clocks to be used as watchdog timers or interrupt timers.

B FEATURES

® RP5C62/RF5C62 can be connected directly to the CPU, and have high-speed access.
® Four-bit bi-directional data bus and four-bit address bus

® The oscillation circuit is driven by rated voltage, giving excellent oscillation frequency stability for
power supply voltage fluctuation (within +1 ppm)

® Built-in timer clock
® Regular period interrupts and alarm match interrupts to the CPU
® Interrupt flag and interrupt inhibit

® Time (hour, minute, and second), calendar (leap year, ordinary year, month, day, and day of week),
and alarm (hour and minute) functions.

® Choice of 12-hour or 24-hour time

® Automatic recognition of leap year

® All watch and alarm data expressed in BCD code

® +30 second adjustment

® Automatic discrimination between valid and invalid clock data
® CMOS gives low power consumption, allowing battery backup
® Single 5V power supply

® ] 8-pin DIP (RP5C62) or 18-pin SOP (RF5C62) packaging

B BLOCK DIAGRAM

OSCIN

oscout -— *5¢ o g - L [ ﬂ

j —
WATCH & CALENDAR INTR
| ;:I e INTERRUPT
| 0SC DETECT [ T CONTROL 1 %,'
-
[[_comparator "}
£
e —> +|  ALARM REGISTER Ili l
cs “ S I
THOUT
5 @ il TIMER %:
w 33 CONTROL REGISTER e
j—>]
——
- ' t VDD
DATA BUS ADDRESS BUS ADDRESS ves
CONTROL CONTROL DECODER

[T1te b
i [11]

Do b2y AT A2 AR
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RP5C62/RF5C62

EPIN CONFIGURATION

18 PIN DIP & SOP

s VDD
CE 0scouT
TMOUT OSCIN
A0 INTR
Al D3
A2 D2
A3 D1
RD DO
VSs WR
TOP VIEW
B PIN DESCRIPTION
Symbol Name Function

[ Chip select CS and_CE are used when interfacing external devices. They may be accessed

CE Chip enable input when CS is low and CE is high. CE is connected to a power down detector on
the system power supply side, and CS is connected to the microcomputer ad-
ress bus.

TMOUT Timer output Timer output may be used as an interrupt free-run timer or watchdog timer.
When CE is low (running on battery backup), operation stops (there is no out-
put). Itis N-ch open drain output.

A0~ A3 | Address input Address input is connected to the CPU address bus. It is gated internally with
CE.

RD Read control input When RD is set low, the contents of the counters or registers specified by A0~
A3 are output to DO~D3. It is valid when CS is low and CE is high. It is
CMOS input.

WR Write control input When WR is low or rises from low to high, the contents of DO~D 3 are writ-
ten to registers or counters specified by AO~A3. WR is valid when CS is low
and CE is high. It is CMOS input.

DO~D3 | Bi-directional data DO0~D3 are connected to the CPU data bus. The input section is gated inter-

bus nally with CE. It is CMOS input/output.

INTR Interrupt output INTR outputs regular alarm interrupts or alarm match interrupts to CPU. It
also operates when CE is low (at battery backup). It is N-ch open drain output.

OSCIN Oscillator circuit Crystal oscillator of 32.768 KHz must be connected between OSCIN and

OSCOUT | input/output OSCOUT. Capacitance is connected externally between VDD and OSCIN and
VDD and OSCOUT, forming the oscillator circuit.

VDD Power supply VDD connects to +5V and VSS to ground.

LYSS

—RIGORX
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B ABSOLUTE MAXIMUM RATINGS

RP5C62/RF5C62

Symbol Parameter Condition Value Unit
VDD Supply Voltage -03~+470 \4
\%! Input Voltage VSS=0 —0.3 ~VDD+0.3 \'/
Vo Output Voltage —0.3 ~VDD+0.3 v
PD Maximum Power Consumption TA=25°C 300 mW
TA Operating Temperature -20~+70 °C
TSTG Storage Temperature —40 ~ +125 °C

B RECOMMENDED OPERATING CONDITION (VSS =0V, TA=—20 ~ +70°C)

Symbol Parameter Condition MIN. Typ. MAX. Unit
VDD Supply Voltage 4.0 5.0 6.0 v
VCLK Supply Voltage of Clock 2.0 6.0 \4
fXT Crystal Oscillation Frequency 32.768 kHz

B DC CHARACTERISTICS

Symbol Parameter Pin Name Condition MIN. Typ. MAX. Unit
VIH1 | “H” input voltage | AO~A3, DO~D3 20 VDD+0.3 v
VIL1 |“L” input voltage |CS, RD, WR —03 0.8 \%
VIH2 | “H” input voltage |CE 0.8+VDD VDD+03 | V
VIL2 | “L” input voltage -03 02*VDD | V
VOH1 | “H” output voltage | DO~D3 IOH1 = —400uA 24 \%
VOL1 | “L” output voltage IOL1 = 2mA 04 \4
VOL2 | “L” output voltage | INTR, TMOUT IOL2 =2mA 04 \"
LK | Input leak current ég" 1?3,’ E VILK = VDD or VSS -1 1 A
10Z1 | Output off leak DO~D3 VOZ1 =VDD or VSS -5 5 uA
10Z2 | current INTR, TMOUT VOZ2 = VDD -2 MA
DD | coment bor VDD VDD=25V |, IPUL: 3 A

backa > ° =Y | VDDorVss

D2 |sement b | voD vDD=s55v | Cuipnt: 8 uA

stand-by

af qoﬁiﬁi"y“gi}f’i’?or oS eT VDD=2.5~5.5V -1 1 |PPM

voltage drift

< Unless Noted, VSS=0V, VDD=5V*10%, TA=-20~ +70°C, >
X’tal=32.768 KHz(CI< 35K ), CG=CD=33pF

6-27
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RP5C62/RF5C62

B AC CHARACTERISTICS

(VSS=0V, VDD=5V+10%, TA=-20~+70°C)

Symbol Parameter Description Value Unit
tCES CE setup time "el“;ggnt;l}f;dCE must be held high before the address is I;I‘I)Ig nS
tCEH CE hold time Time that CE must be held high until the address changes MIN 200 nS
tAA Address setup Time when the address must be established before CS = MIN S

time (RD) RD = low 50 n
ics CS setup time Time taken from when CS becomes low to when data is out- MAX S
(RD) ) put when RD is low after the address is established 120 n
{RD RD setup time Time taken from when RD becomes low to when data is out- MAX s
(RD) put when_ CS is low after the address is established 120 n
tOH Data hold time Time when data does not change even though the address MIN S
(RD) changes when CS=RD =L 10 n
sz CS output delay Time taken for the data bus line to become high impedance MAX s
time (RD) after CS becomes high 70 n
{RDZ RD output delay Time taken for the data bus line to become high impedance MAX s
time (RD) after RD becomes high 70 0
tACS CS setup time Time when the address must be established before CS MIN s
(WR) becomes low when WR is low 50 n
{AWR WR setup time Time when the address must be established before WR MIN s
(WR) becomes low when CS is low 50 o
tWCS ?‘SR;;UISC width Pulse width at write by CS when WR is low I\;I;I(\]I nS
tWR X&‘R)"“‘“ Width | p e width at write by WR when CS is low M 1S
tWDS Data setup time Time that data must be established before CS or RD MIN S
(WR) becomes high 60 n
tCSH ﬁliiris‘svgi hold Time that the address must be held after CS becomes high MI%\J nS
tWH ggire(s‘sv%l{ hold Time that the address must be held after WR becomes high Mllg;l nS
tWDH (Dvsgl)hold time Time that data must be held after CS or WR becomes high MI%\I nS
B TIMING DIAGRAM
CE t
[tCS-’ — tCEH
ﬁ N
tCES je— —tCSZ—>
Read Cycle AO~A3 P e
o <—tAA—> — tOH —
RD Y
ttRD—* tRDZ
D0~D3 é Valid »
CE / t
—> tACS —> tCEH
cs Ntwes— —
—> tCES |&— 15l {CSH he—
Write Cycle A0~A3
N
- 1 tAWR f«<— — tWH le—
WR tWR—>
tWDS—ste——tWDH
D0~D3 Valid

—RIGCOX
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RP5C62/RF5C62

B PACKAGE DIMENSIONS (Unit : mm)

1) RP5C62
6.3+0.35

q |
[ I
[ i
g i
[ I
A
{

( 1
q i

ol

i
— 1
— ]
)
—*'

0.89

1.3

©
-
o

Y
¥
~

re————0.5Imin

L—Z,Mmin

5.06max

2) RF5C62
1.05 0.95
- .Eq E 5
ST =i
D &
g
q_‘ o @ =
0.1, 6.5
2.0

E
£5°6
86

wl
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‘U @@ [H] QUAD.UART o

RF5C59
W GENERAL DESCRIPTION

RESCS9 is the CMOS LSI with 4 channels of serial port built-in for application to asynchronous
communication. The operations including transfer rate, transmit/receive of communication and etc.
can be specified by program independently for each channel and it allows the use as peripheral circuit
of CPU.

B FEATURES

® Double-buffer mode transmitter/receiver

® Dual transmit/receive of communication is practicable for all 4 channels.

® Setting of transfer rate at each channel for both hardware and software is practicable.
When input clock is 14.7456 MHz, the following rates are applicable.
6144 KHz, 307.2 KHz, 153.6 KHz, 76.8 KHz, 38.4 KHz, 19.2 KHz, 9.6 KHz and 4.8 KHz.

® Freedom of combination of logical address with physical address for 4 channels.

® Data length 8 bit, stop bit 1 bit fixed.

® Overrun and framing error are detectable.

® Error start bit is detectable.

® Direct connection to 8 bit bidirectional data bus and data bus is practicable.

® 4 bit address input.

® Hardware interrupt signal of TXRDY and RXRDY that can be masked.

® Connection to high speed CPU is practicable.

® 5V single voltage supply.

® 60 pin flat package.

W PIN CONFIGURATION

va—oE‘N-—c Ec\n-—‘caw—c ~

o< <f@aoan BoooEaaa W

>za:n=>a=r.=m >ﬁ=¢¢>xa:¢ o [

Rl A S zlE > o

[SE=N=I=1 ===y [SH-E==1 =ay=R=ly=1-

T U TN N W SN O NN TN N O Y |
2 ¢ < s TEST
TXRDY {55 ' | Vee
RXRDY L RXCA
WR L RxCB
RD 1 | Rxcc
g;g Jeo 3| RXCD
L - Veo
Az T F Txa
Al ~ - TXCA
2% - TXCB
& 1 55 TXCC
s = TXCD

© E S ]

T T rv¥r 1 rrr 1 11 T T

558285888

© M W @ s Z D D D pE Z P K X

Ao AR EE KO RBFBF

RIGOR-—
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RF5C59

B BLOCK DIAGRAM

STATUS STATUS INSTRUCTION INSTRUCTION INSTRUCTION INSTRUCTION INSTRUCTION
REGISTER | |REGISTER REGISTER REGISTER REGISTER REGISTER REGISTER
1 2 1 2 3 4 5
e J (0 O U g U i
p0-D7 < BUS [ INTERNAL DATA_BUS
BUFFER < = 7~ ﬁ
TXRDY
Ao A2 > RXRDY
c/D READ
s > WRITE
=2 ~——>CONTROL
RD  ———— LoGIC
WR
CLK LK
RESET GEN
ud i ! l
TRANSMIT TRANSMIT TRANSMIT TRANSMIT
RECEIVE RECEIVE RECEIVE RECEIVE
CONTROL CONTROL CONTROL CONTROL
A B c D
TT RR TT RR TT RR TT RR
XX XX X X XX XX XX XX XX
bc DC DC DC DC DC DC DC
AA  AA BB BB cc c¢ DD DD

B DESCRIPTION OF FUNCTION

RF5C59, which is the UART for data communication, is used as peripheral circuit of CPU, and
operation under serial data transfer mode can be specified with program.

RF5C59 has the transmit/receive ports with 4 channels, which receive parallel data from CPU,
convert them into serial data and feed them out from TXD * terminal. In addition, RF5C59 receives
data fed to RDX * terminal and feed them to CPU.

All 4 channels are controllable independently. Reading of status register 1 will not only make it
possible to find the condition of transmit/receive operation but also allow to notify CPU of hardware
interrupt signal from TXRDY terminal and RXRDY terminal.

The combination of logical port with physical port can be freely set with instruction register 3.
In other words, logical ports in plural number can be assigned to one physical port. The transfer
rate is 1/(24 xn) of input clock. (n: 1,2,4,8, 16,32, 64, 128)

—RIGOX
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RF5C59

B PIN DESCRIPTION

PIN No. | Symbol |I/O Function

6,7,8,9 | DO 1 Bidirectional 3 state data bus used for transfer of command, data and status be-

10,11 ~ tween RF5C59 and CPU.

12,13 D7 TTL compatible input.

36 RESET 1 Reset input. Active LOW. During reset,
® All intermal registers turn to reset or default value.
® Transmit outputs TXDA and TXDD turn to mark (HIGH) condition.
® All transmit/receive ports are enabled,
® TXRDY and RXRDY lines turn to active.
(CMOS compatible Schumit input)

5 cS 1 | Chip select input. Active LOW. When CS is at LOW level, it allows data transfer
with CPU. TTL compatible.

57 WR 1 | WR input. When WR is LOW and CS is LOW, the data on DO~ D7 are written
in this LSI. TTL compatible.

58 RD 1 | RD input. When RD is LOW and CS is LOW, the content of internal register of
specified address is read on DO~D7. TTL compatible.

4 C/D 1 C/D represents the input which informs whether the data on the bus is control
information or status information. TTL compatible.

1,2,3 Q%, Al 1 | Address input. TTL compatible.

56 RXRDY | O | Interrupt signal to CPU which informs the receipt of data, If the data exist in
any one of the receive ports being unmasked by RIM* flag of instruction register
1, it turns to LOW. When the data are read from all unmasked receive ports and
each receive buffer has the space, it turns to HIGH. When RIM* flags are all
turned to 1, it also turns to HIGH. Meanwhile, aparting from this signal, CPU is
also able to confirm the existence of receive data by reading RXRDY bit of status
register.

59 CLK I System clock input. CMOS compatible.

20 TXDA O | Transmit receive section of channel A~D serial data output. Following the start

21 TXDB O | bit, it is output from LSB and after MSB, 1 bit of stop bits is added. During

22 TXDC O | disable of port or during idle, it holds the “MARK” condition. With ‘Mark’ at

23 TXDD O | HIGH level and ‘Space’ at LOW level, it performs Enable/Disable of coordinate
ports with bit 7 and bit 3 of instruction register 4 and 5.

15 RXDA I Receive section of channel A~D serial data input. Receive from LSB. ‘Mark’ is

16 RXDB 1 HIGH and ‘Space’ is LOW. It performs Enable/Disable of coordinate ports with

17 RXDC 1 bit 7 and bit 3 of instruction register 4 and 5.

18 RXDD 1

29 Vee +5V power supply. Make sure 29 Pin is connected with power supply.

34, 37 Vee

14 GND

19,60 | GND

55 TXRDY | O | Interrupt signal to CPU which informs that the data are transmissible. If any one
of the transmit ports unmasked by TIM* flag of instruction register 1 is in trans-
missible condition, LOW output. (NOR output of TXRDY flag of each port)
When TXRDY flags of all ports are masked, it turns to HIGH. Meanwhile, apart-
ing from this signal, CPU is also able to confirm the condition of transmit register
buffer by reading TXRDY * flag of status register 1.

28 TX 24 O | 1/24 frequency division output of CLK input.

54 DIVAEN | I | Preset input by hardware of transfer rate. When DIV*EN is LOW, transfer rate

53 DVRA2 I | of coordinate port is decided by input condition of DVR*2, DVR*1 and DVR*0.

52 DVRAI1 1 | When DIV*EN is HIGH, transfer rate is decided by the data written in instruction

51 DVRAO I register 4 and 5. All pull-up Schumit input. When CLK input is 14.7454 MHz,

50 DIVBEN | I the transmit rates are: Frequency

49 DVRB2 1 division ratio )

48 DVRBI1 1 DVR*2 DVR*1 DVR*0 (vs. CLK/24) Transmit rate

47 DVRB 0 1 L L L 1 614.4 KHz

45 DIVCEN I L L H 1/2 307.2

44 DVRC2 1 L H L 1/4 153.

43 DVRC1 1 L H H 1/8 76.8

42 DVRCO I H L L 1/16 38.4

41 DIVDEN | I H L H 1/32 19.2

40 DVRD2 1 H H L 1/64 9.6

39 DVRDI1 I H H H 1/128 4.8

38 DVRDO 1

27 TXCA O | Transfer clock output during transmit of each port. Transmit data are output in

26 TXCB (e} synchronizing with the rise of this clock.

25 TXCC o

24 TXCD o

33 RXCA O | Transfer clock output during receive of each port. Frame synchronization is

32 RXCB O | taken in synchronizing with the rise of start bit.

31 RXCC [¢]

30 RXCD o

35 TEST 1 It turns to test mode at HIGH active. 1/24 frequency division circuit of CLK is
bypassed under the test mode. Normally, it is kept LOW.

RIGON——-
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RF5C59

B ABSOLUTE MAXIMUM RATING

Symbol Parameter ¢ o}(leist’i:on Value Unit
Vee Supply voltage —0.3~7 \
Vi Input voltage GND=0V —0.3~Vece +0.3 v
Vo Output voltage ~0.3~Vec +0.3 \
Pd Power consumption 200 mW
Topg Operating ambient temperature 0~70 °
| Tstg Storage ambient temperature L 40~125
B DC CHARACTERISTICS (Ta=0 ~70C, Vee=5V+10%)
Symbol Parameter Test Value Unit
condition | wiN | TYP. | MAX.
3 VAIH . “H” input voltage (TTL) 2.2 Vee+0.3| V
*VIL N “L” 'mp'ut voltage (TTL) —0.3 0.8 \
Vinz “H” input voltage (CMOS) Vee X0.7 Vee+0.31 V
ViLz “L” input voltage (CMOS) -0.3 Veex0.3| V
B Vou ““H” output voltage Ton=—4mA 2.4 \
Vo “L” output voltage ToL=4mA 0.4 \%
I Input leakage current 0=VI=Vcc +10 7.y
Lo Output leakage current 0=VO=Vce +10 HA
Vr: Input rise threshold voltage 3.8 |
V- Input fall threshold voltage 1.3
Icc Supply current 20 mA
B AC ELECTRICAL CHARACTERISTICS
Value
Symbol Parameter CoEfi?ttion VN p— VAKX, Unit
Tww ‘WR pulse width 200 ns
Twbps W data setup time 60 ns
Twon 'WR data hold time 45 ns
B Taw ‘WR before rise ~ address setup time 50 ns
Twa 'WR after rise~ address hold time 80 ns
Tacs “CS after fall~ address setup time 1} ns
Tcsa "CS before rise ~ address hold time 0 ns
Trr RD pulse width 200 ns
TrD RD data delay time CL =100pF 105 ns
Tou RD data hold time 10 ns
Tar RD before rise ~ address setup time 50 ns
Tra RD after rise ~ address hold time 80 ns

— RIGO
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RF5C59

B TIME CHART

A2, A1, —————>4f ><
A0, C/D I~ 7
[<Tacs > Tcsa—>
[
Tar Trr Tra
RD N
N <~ Tpu —>|
I<— Trop
DO0-D7 VALID :>———
A
(ouT) Taw Tww Twa
WR \ /
N
Twps —>1< Twon >
D0-D7 N
VALID
(IN) 2
B EXAMPLE OF APPLICATION
TXDA
Personal
___________________ -
| RXDA computer
|
TXRDY '
|
’ TXDB
RXRDY T
Printer
Host | RXDB
o QUAD |
Address |
CPU control UART |
: |
RF5C 59 X TXDC
Modem t«—> Telephone line
Data bus | RXDC
|
t
|
|
I TXDD
I Control device .
__________________ | le——— Sensor signal
Host machine RXDD (D&A)

Peripheral devices
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RF5C59

W REGISTER MAP

register b7 b6 b5 b4 b3 b2 bl b0
RIMA RIMB RIMC RIMD TIMA TIMB TIMC TIMD
instr. 1 L.P. A L.P.B L.P.C L.P.D L.P. A L.P.B L.P.C L.P.D
0 : non mask
1 ' mask
INIRER ERSTA | ERSTB | ERSTC | ERSTD
instr. 2 0 : NOP 0 : NOP
1 ® Initial Reset 1 ! Error Flag Reset
LPAbl | LPAb0 | LPBbl | LPBb0 | LPChbl | LPCh0 | LPDbl | LPDbO
11 © physical port A
instr. 3 10 . physical port B
01 : physical port C
00 : physical port D
ENLPA ADIV2 ADIVI | ADIVO [ ENLPB | BDIVz | BDIVI | BDIVO
. L.P A physical port A L.P. B physical port B
instr. 4
0 . DIS 0 : DIS
1 ENA note 1 1 ENA note 1
ENLPC | CDIV2 | CDIVI | CDIVO | ENLPD | DDIVz | DDIVI | DDIVO
instr. 5| 0 : DIS 0 . DIS
note 1 note 1
1 ! ENA 1 ENA
RXRDYA | RXRDYB | RXRDYC | RXRDYD | TXRDYA TXRDYB | TXRDYC | TXRDXD
ctat. 1 L. P. A L.P.B L PC L.P.D L.P. A L.P.B L. P.C L.P.D
0 : no receive data 0 : transmit busy
1  receive data in buffer 1 . transmit ready
FREA FREB FREC FRED OVEA OVEB OVED OVEE
stat. 2 L.P. A L.P. B L.P.C L.P.D L.P. A L.P.B L.P.C L.P.D
0 ! no error 0 : no error
L 1 ! framing error 1 ! over run error

L. P. * [ Logical Port *
note 1 :000:1/1, 001:1/2, 010:1/4, 011:1/8, 100:1/16, 101:1/32, 110:1/64, 111:1/128

W ADDRESS ASSIGNMENT OF REGISTER

C/D A2 Al A0 write register read register
L L L L TXDA (Logical port) RXDA (Logical port)
L L L H TXDB (Logical port) RXDB (Logical port)
L L H L TXDC (Logical port) RXDC (Logical port)
L L H H TXDD (Logical port) RXDD (Logical port)
| H L L L instruction register 1 instruction register 1
H L L H instruction register 2 instruction register 2
H L H L instruction register 3 instruction register 3
H L H H instruction register 4 instruction register 4
H H L L instruction register 5 instruction register 5
H H L H status register 1
H H H L status register 2

—RIGCOR
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RF5C59

B PACKAGE DIMENSIONS (60 pin FLAT)

24, 8*0¢
(.976 i0.0IS)

20. OTVP
(.787™7)

| ARLABRRARRRRANREE
60% % AR
T

0.35%" Lges
(014 xo.om) T ‘ [\ (0. 3970006

/ A
AR AR A

'
—~ s |8 —~
I S B "
1.9%02 E z A H
. ~| ®© 0| © Sl
+0.008 =3 EE= o =
(.047 ) ol e sl e X1
- - -

RIGOR——-

6-36






‘D @ @ [H] CRT CONTROLLEI';KH-2

RF5CI6A/RP5C 16

B General description M Pin configuration

RP5C16/RF5C16A are LSI developed under RF5C16A
CMOS process technology for application to
CRT controller. They allow to display the various
patterns on the CRT by control commands and
image data fed from 8 bit CPU including 8085,
7280, etc. With use of this 5C16, CRT controller
system can be configurated by merely connecting

SYNC

L/d
DRAM. M-LEVEL
G
Note) ﬁ
RF5C16Ais the 64 pin FLAT packaged product. S
RP5C16 is the 64 pin DIL packaged product. E':F'Q
N
INT
VBUS REQ
W Features Be
D,

® 4 modes
*Color picture with 80 X 25 characters
+Color picture with 640 X 200 dots
+2 color pictures with 40 X 25 characters and
40 X 25 characters

+2 color pictures with 320 X 200 dots and RP5C16
40 X 25 characters
. . . NC
® Display of maximum 15 colors with RGB out- vEUS BN 2 & s
CLOCK OUT 3 62 CAS
put (2 values or 3 values) CLOCK _IN 4 61 CASe
Virtual e % deik
° =
irtual screen Mot 8 e,
® Smooth scroll to horizontal and vertical direc- voLerer 8 AN
tions are practicable. & %
. . . B 12 53 VD,
® Abundant attribute function (transverse invert, oD on 2 VD
longitudinal invert, vertical invert and black s 8 % gg:f
: : DREQ 17 48 VD.‘;s
white invert) koo ML
® Cursor built-in (for mouse) N NS
. . Ny 21 4 VD,
® Master/Slave mode (Superimpose practicable) INT 22 4 VD,
. VBUS REQ 23 42 VD,
® Redefinable character set b U a .
® Buffer register and address counter built-in for B n VA
. . D, 28 37 VA,
updating of V-RAM (Video RAM) D, 28 % VAL
s 30 35 As
® Low power consumption for the sake of CMOS 2.4 3 VA,
process

® 60 Hz non-interlace display

RICORN——-
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B Block diagram

VBUS REQ
VBUS EN
——
DACK ——— I > WEN
DREQ ——— RD/WR > WEL
Ao~ A, ::) control ——
WR ——— ¥ logic ] —
i Refresh > > VA~ VA,
cs P ——— | counter v
Cs
—
—v| Data
INT —— register | N
‘ via v VDo~ VDys
— ideo
DIES Y G —| Y shift
register
|
V.RAM ) L/d
:) address — Y“‘e‘j 'é
counter B
U M-LEVEL
H=SYN
CLOCK V-counter 8:§¥NC
LCLK H-counter HAs N
CAS
H Pin description
(1) CPU interface
Symbol Name Inputjoutput| Logic Function
wa : Active | Make it possible to Read and Write of control
cs Chip Select IN L register, address register and buffer register
RD Read Strobe IN L
WR Write Strobe IN L
Ap~Aj Address 0~ Address 3 IN (positive) | Selective line of control register
Do~D- Data 0~ Data 7 IN/OUT ((positive) | Data bus Data 0 =LSB Data 7=MSB
INT Interrupt ouT Ac}t{ive
DREQ DMA' Request ouT L
DACK DMA Acknowledge IN L
(2) V—RAM interface
Symbol Name Input/output| Logic Function
RAS ROW Address Strobe ouT Acii"e Set Row Address, Provide Timing
CAS Column Address Strobe ouT L Set Column Address, Provide Timing
'CAS, Column Address Strobe 0 | OUT L gé% vl!}l}lﬁ}ﬁ turns to acti?'e only when addr.ess %S
CAS; | Column AddressStrobe 1 | OUT | L | SAS which tums to active only when active is
When L, it turns CAS, CAS,, CAS;, RAS,
VBUS EN | VIDEO BUS ENABLE IN H —?,—E—f’ WEM, VAo.~7 and VDoous to Hi-Z.
) C16 accesses VBUS, it turns to active before
VBUS REQ | VIDEO BUS REQUEST ouT H 4 clock,
WEM Write Enable MSB ouT L Write is early write operation
WEL Write Enable LSB ouT L Write is early write operation
VA,~VA, th(ﬁgslgglgo’;y OUT  |(positive)
~ Video Memo s DataQ =LSB
VDo~VDss | priemis IN/OUT |(positive) | pata 15 = MSB

—RIGORX
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(3) Clock and Video output

Symbol Name Input/output| Logic Function
gll:gglé(o%{r g{ggk glut 14.31818 MHz which connects quartz crystal.
_ ; When RGB3 value output, it provides CRTC
M-LEVEL Middle Level IN with intermediate level P
Vce, GND Vcee, GND — -
Il}]dG’ B I]fieg?{t g;;gegarglue OUT |(positive) | Video output (2 values or 3 values)
C.OYNC ; : Output (open drain output) when master mode
C-SYNC Composite Synchronous | OUT/IN |(negative) mdll’npu:t B T outp 10 when m.
YV oVNC . . Output (open drain output) when master mode
V-SYNC Vertical Synchronous OUTY/IN |(negative) and?nput V.SYNC wherlz slave mode
TooUNC X . Output (open drain output) when master mode
H-SYNC Horizontal Synchronous | OUT/IN ((negative)| ;g El)nput II)-I-SYNC wheg sle)zve mode
Y% CLK % CLOCK ouT Clock % frequency division output
B Absolute maximum rating
Symbol Parameter Condition Value Unit
Vee Supply voltage —-0.3~+7.0 \'%
Vi Input voltage —0.3~+7.0 \'
Vo Output voltage —0.3~+7.0 A%
Pd Maximum power consumption Ta=25°C 300 mW
Ta Operating ambient temperature —10~ 170 °c
Tstg Storage temperature —40~ 125 °c
B Recommended operating condition
Symbol Parameter Condition Value Unit
Vce Supply voltage 45~55 \'%
Vss Supply voltage 0 v
VIH “H” input voltage 2.0~ Vec+0.3 v
ViL “L” input voltage -0.3~0.8 \4
Ta Ambient temperature —-10~170 °c
W DC electrical characteristics (Vcc= 5.0V +10%, Ta=—10~ 70°C)
Value
Symbol Parameter Condition Unit
Min. Typ. Max.
VH “H” input voltage 2.0 Vee+ 0.3 \4
VIL “L” input voltage -0.3 0.8 v
VOH “H” output voltage IoH = —400 uA 2.4 \4
VoL “L” output voltage IoL =3.2mA 0.4 v
ILI Input leakage current 0= VIS Vee 10 UA
ILo 3-state floating current 04 VIS 24 10 MA
Icc Supply current 50 mA
VINg Clock input “H” input voltage 0.7 x Vce \%
ViLe Clock input “L” input voltage 0.3 x Vce v

RIGOR ——
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B AC characteristics (Vcc=5.0V £ 10%, Ta=—10~70°C).and Timing diagram (Unit : ns)
(1) CPU-5C16 READ/WRITE
No.| Symbol Parameter Min. ¥?§e Max. Unit
1 tacc Access time from CS, Ag~A; and DACK 200 ns
2 | tder RD delay time from CS, Ag~A; and DACK 30 ns
3 twrh RD pulse width (H-threshold) 10 ns
4 ther CS, Ap~A; and DACK hold time during read S ns
5 | tddr Data delay time from RD 120 ns
6 thdr Data hold time during read 0 85 ns
7 | tdew WR_delay time from CS, Ag~A; and DACK 30 ns
8 twwh ‘WR pulse width (H-threshold) 10 ns
9 twwl ‘WR pulse width (L-threshold) 150 ns
10 | thew CS, Ag~A3; and DACK hold time from WR 10 ns
11 | tsdw Data setup time 150 ns
12 | thdw Data hold time during write 10 ns
13 tddgl DREG | delay time from CLK OUT 90 ns
14 | tddgh DREG +* delay time from CLK OUT 60 " ns
1s [ cam | T b SR e R 40 | ns
16 | tdinl2 | INT 4 delay time from CLK OUT 120 ns
17 | tdinh INT t delay time from CLK OUT 90 ns
(1—1) CPU READ 5C16 (1—2) CPU WRITE IN 5C16

e £aCC ]

cs \\ & \ twwh—

— tder twrh ther F—tdew —— |—twwl —f [ thew
P . |
RD / WR
e 1
Ltddr — +— thdr

tsdw—| || thdw

Da~Dy

o D=,
(1-3) INT, DREQ, DACK
ax ovr JUU Ut
14CLK —— -
DACK t .
tdcr 2| * [ ther
® = :
W tdew 2| K > k& thew
N
SREG > | tddgl tddgh>| f
o \[ d [tdin] P
wr % ptdink ‘: tdinl 2
{BUFFER READY) ——-—/
INT 1 tdinl 2
(VSYNC, HSYNC) ———r—\ |;—_____
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6-40



RF5CI6A/RP5CI16

(2) 5C16-V-RAM READ/WRITE
Value .
No. | Symbol Parameter Min Typ. Max Unit
1 tre Read cycle time 279 ns
2 tras RAS pulse width 150 ns
3 trp RAS pre-charge time 90 ns
4 tred RAS-CAS delay time 40 ns
5 trsh RAS hold time 80 ns
6 ters CAS-RAS setup time 0 ns
7 tcas CAS pulse width 150 ns
8 tcp CAS pre-charge time 60 ns
9 tasr Line address setup time 0 ns
10 | trah Line address hold time 20 ns
11 tasc Column address setup time 0 ns
12 | tcah Column address hold time (CAS reference) 40 ns
13 | trcs Read command setup time 0 ns
14 trch Read command hold time (CAS reference) 0 ns
15 | trrh Read comrmand hold time (RAS reference) 0 ns
16 | tdsr Data input setup time (CAS reference) 60 ns
17 | tdhr Data input hold time (CAS reference) 0 ns
18 | twes Write command setup time 0 ns
19 | twch Write command hold time (CAS reference) 60 ns
20 tdsw Data input setup time (CAS reference) 0 ns
21 tdhw Data input hold time (CAS reference) 60 ns
22 | tdvr VBUS REQ delay time from CLK OUT 90 ns
23 | thve Hold time of VBUS EN against CLK OUT 40 ns
24 | tsve Setup time of VBUS against CLK OUT 0 ns
25 | tdral RAS | delay time from CLK OUT 100 ns
26 | tdraf Delay time for RAS from CLK OUT to turn to floating 0 60 ns
27 | tdwev ‘ll);ﬁgy time for WEL or WEM from CLK OUT to turn to 70 ns
Delay time for WEL or WEM from CLK OUT to turn
28 | tdwef to floating 0 60 ns
Delay time for CAS, CASo and CAS; from CLK OUT to
29 | tdcav turn from floating td valid 30 ns
Delay time for CAS, CASo and CAS; from CLK OUT to <
30 | tdeaf | poa¥] floating 0 ! 30 130 ns
Delay time for VAo ~7 and VDo ~15 from CLK OUT to
31 | tdvav turn from floating to valid 70 ns
Delay time for VAo ~7 and VDo ~15 from CLK OUT to
32 | tdvaf turn to floating 0 60 ns
(2—1) 5C16 READ V-RAM (2—2) 5C16 WRITE V-RAM
trc tr
- tras— fo trp ——f P tras- trp—=]
Y —\ ws [/
’AS e RAS t~—ters—
p— trcd—f-— trsh—- tep I—-trcd ~*~trsh'—“— , tcp
/ Sy W \
- tasr | MRSy . |—tasr — traht_a.s - teah—
e D e X X o X X X X
I_,,V- tres trrh || [treh wer twes | twch
% X - [
LSt o tahr tdsw | H——tdhw-

DATA

DATA

VALID | [»-
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(2—3) VBUS REQ, VBUS EN (3—1) CLK IK, CLK OUT
cuox our MU Uiy
<—tccl—
VACLK ~ '_'l |_ CLOCK IN ‘tﬁ’ ‘t'v'lil
1 r tdvr
VBUS REQ o ,__\—)
} -
thve =] tsve ;] [ thve ] r 1 < tsve CLOCK OUT ——~ /_\—/ /_\_/r_\_/
VBUS EN
1/4CLK —4‘
tdral o - letdach - ltdacl
RAS R. G. B. ™\ ST N
_/L/_\—/_: : tdraf (gfose?of: :.:'oae)—; ’itdvi >| tdvi I
WEL tdwev*_}F_\—/_\_; R.G. B _/.]
WEM _\[H (;‘;o‘:oﬂ' :r'.}me) ] f-tdvi
g tdwef
CAS, TAS, tdcav >| B
e PN
> tdcaf
VAo~VA; tdvav> |« 7l
VDo~VDys K
' E tdvaf
(3) CLK IN, CLK OUT
Value .
No. | Symbol Parameter Min. Typ. Max. Unit
14.318 MHz
1 | teel Clock frequency 300 |18 +300 | ppm.
2 twch Clock pulse width (H period) 32 ns
3 twcl Clock pulse width (L period) 32 ns
4 td4ch Y% CLK * delay time from CLK OUT 60 ns
5 td4cl Y% CLK | delay time from CLK OUT 60 ns
6 | tdvi RGB delay time from CLK OUT 60 ns
(4) SYNC wave, R.G.B. output
No. | Symbol Parameter Value Unit
7 a Backdrop (peripheral) display period front porch side 3.64%0.50 s
8 b Backdrop (peripheral) display period back porch side 3.64+0.50 us
9 c Front porch 1.68+0.30 us
10 d Horizontal synchronous period 4.48+0.30 Ms
11 e Horizontal synchronous period + back porch 10.80£0.30 us
12 f Horizontal synchronous signal cycle 63.70£0.50 us
13 g Display period of backdrop (peripheral) 21 line
14 h Blanking period before vertical synchronous period 3 line
15 i Vertical synchronous period 3 line
16 j Blanking period after vertical synchronous period 14 line
17 k Display period of backdrop (peripheral) 21 line
18 1 Display period of character and graphic 200 line

—RIGOX
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(4—1) SYNC wave, R.G.B. output (Unit: us)
WSYNC
VSYNC
RGB
.
10.8—|
a e d b
364>/ 1,68 4.48~1 < 3.64 ]
Backdrop| porch | wackesows Back porch | Backdrop
I Horizontal blanking period
’I“ 7 (WA 2 ps)
H-SYNC
R lelalninls RinintUninit
LS\N(, r‘UJ—I‘—][‘II——‘ nl—lr,—ll-” “
V
RGH
- [ P SN P
21 tine ™1 31ine 3tine 1% Nlme 2 |-ne zoo line

- o
|.___ Vertical synchronous period

Backdrop (peripheral) Vertical blanking period
display period

|
Backdrop (peripheraly
display period

H Connectible CPU

_{.—Character, graphic
display period

B Usable memory

8085 6MHz 8085AH-2 8085A-2 64 X 1bit, 16k X 4bit or 64k X 4bit
Z-80 6MHz Z-80B +Use Tacc (access time) of below 120 ns.
6502 3MHz 65C02B *Memory at maximum 128K byte is usable.
16bitCPU
B Table of control register
(WR)
Register Data CONTENTS
No. b7 b6 b5 b4 b3 b2 bl b0
0 TR-L Transfer Register — L
1 TR-M Transfer Register — M
2 Add-L Transfer Address — L
3 AddM Transfer Address — M
4 MV _MH MB DMA 1/2 byWR byRD ML/L Transfer mode interrupt mask
5 F—MODE———FG-on BG-on R-on M/S AH——{ Display mode
6 CsHL Cursor coordinate HL
7 CsV Cursor coordinate V
8 BCG-M X +— CsHm—{ Chara. Gen. Base Address M cursor coordinate CsHm
9 BFG-M X X Fore Ground Base Address M
A BBG-L Back Ground Base Address L
B BBG-M Back Ground Base Address M
(o} CFG3 CFG2 FG_3rd color _FG 2 color
D CBG3 CBG2 BG_3rd color BG 2 color
E CBD-p CBD-c BD color (peripheral) BD color (center)
F SL SV X «——SH | Dot Scroll V_direction H direction
(RD)
0 TR-L Transfer Register — L
1 TR-M Transfer Register — M
2 Add-L Transfer Address — L
3 Add-M Transfer Address — M
4 MV _MH MB X FV_FH FB- X Interrupt flag

6-43
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B Description of function
(1)
® Following 4 display modes are available.

A. 80 character X 25 line character

Display mode

B. 640 X 200 dot graphic dispaly mode

display mode (only back ground) (only back ground)
80 characters 640 dots
3 2
g s
S S
]
C. 40 characters — 40 character display mode D. 40 character — 320 dot display
Back ground Back ground
£
40 characters 4} fore ground B 320 dots } Fore ground
< " /
‘:ii L& 40 characters é o 40 characters
g § : =) ¢ 1
a2 | B ! s g |
< N J | S H
N w
(o]
(2) Picture simultaneous display (display mode 3 and 4)
® 2 pictures of fore ground face and back ground
face are simultaneously displayed. 5T INPUT AR |} BG face
® When overlapping of FG face pattern with BG 30: FOR S=1TO 14 STEP0.2
. . 40: W=2%3.14%S
face pattern, FG face is displayed. 50 B=A
® In case where there is neither pattern present on
FG face nor on BG face, backdrop color (CBD-C)
is displayed.
® As far as the distance ranging from the outside of /
display window to the edge of cathode ray tube, + 7727777272778
the color of backdrop face (CBD-P) is displayed. Backdrop face
(Backdrop color is specified by register E) FG face
(3) 15 color display
15 colors can be displayed.
Color code l Color Color code Color
L/d B G R L/d B G R
0 0 0 0 Black 1 0 0 0 Black
0 0 0 1 Red 1 0o 0 1 Pink
0 0 1 o0 Green 1 0 1 0 Light Green
0 0 1 1 Yellow 1 0 1 1 Light Yellow
0 1 0 0 Blue 1 1 0 0 Light Blue
0 1 0 1 Magenta 1 1 0 1 Light Magenta
0 1 1 0 Cyan 1 1 1 0 Light Cyan
0 1 1 1 Gray 1 1 1 1 White

—RIGOR
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(4)
® Following outputs are held as image signal.
R, G, B, L/d, C-SYNC, V-SYNC and
H-SYNC
® RGB terminal takes the following output
levels at 3 value output.

R, G, B output

Min. Max.
High 4.4 Vee
Middle M-LEVEL—0.6 | M-LEVEL-+0.4
Low — 0.4

Vee=5V, M-LEVEL = 2.5V, Io=*1mA

(5) Character display

® The size of character at character display
is 8 X 8 dots.

RF5CI16A/RP5C16

® V-SYNC, C-SYNC and H-SYNC termi-
nals turn to output terminal (open drain)
under master mode and to input terminal
under slave mode.
(Refer “Terminal function (3) Clock and
Video output™)

® Configuration of character font

Character 15 81 0
® Fonts are kept in memory area of 2K |fgnt base DIO00I000] /0] 00704
Bca DIOIO] DIO|$I0I00] 0088H Font of
words from character generator base Slol) IOOIOOO®00(0] 00081 | character
_ lolo} lojo[eelojeojoj0] 006 | code “ooH”
address (BCG-M). (Max. 256 kinds) s lelClelCIeCIo0! cons ®
DIOIIOIIIIIIIeO! 00A8H
® Data of code area IO 0070H
lololololojojojololoioloolo] oson
oo b ki bo (Bect8)—(0000000000000000] i | Font of
[ cotor code | ] | I ] veeeeee000000000 Fras | Character
FF88H A
1 FFFBI
Ist color  Attribute Character code 0:0
o:1

® Data of character generator area

- » When displaying MSByte in
. R bis bs single color such as alphanu-
;;;T | "r'{ r I"‘ﬁﬂ/ b bo meric character, etc., all “‘0” or
L U S S N S U z all “1”” is used.
~ ) When drawing the picture such
/ as game, etc, 4 colors can be
displayed at each dot with 2 bit
" of combination such as bit 15
Character Display with bit 7, bit 14 with bit 6 and
generator value color S0 on.
00 Clear
01 1st color
10 2nd color 2nd and 3rd colors are specified
11 3rd color by control register (C, D).

(6) Graphic display

® | dot is consisted of 4 bits, and 8 dots are
allocated as 1 block.

® Display color is decided by 4 face synthe-
sisof R, G, B and L/d.

Back ground !5 8 7 0
base address N NS <
++ G +
BBG <+t ettt R t
-~ -~ e ~
<ttt LA tlett B t
Bec+2 |FF G FT R
EE EE
= -
t+ L/d it B
BBG+4 G R
L/d: Light/dark G:Green
B:BLue R:Red

n+l
n+2
n+7
n+8
n+9

display screen

RIGOH—
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(7) Attribure (character display)
® 4 kinds of attribute can be decided with bit

. Black white invert Longitudinal invert
8 ~bit 11 of code area data. W80 w8e1 b10m0 bo-1
bu b bs bs F F q
Transverse invert Vertical invert
L b9=0 b9=1 bl1=0 bl1=1
Black white invert : Invert Ist color and clear F.G B.G
e Transverse invert @ Invert priority of display
Vertical invert : Invert vertical of cell
B.G F G
(8) Cursor
® Cross hair cursor is displayed. The coordi- Shape of cursor
nate of cursor in the horizontal direction is
specified with 10 bits of cursor register : 9 dots
CsHm and CsHL while in the vertical direc-

tion with 8 bits of CsV. 2 bits of cursor
register CsHm will not become effective
unless CsHL is written.

(9) Dotscroll (only back ground)

® It allows scroll of 0~7 dots in the horizon- Shift to vertical ..
tal and vertical directions. The number of directior | !
shift to the horizontal and vertical direc- I
tions is specified by respective dot scroll i F
register SH and SV. Shift to horizontal direction

(10) Control of video memory area

® Base address . .
BG base address (BBG-M, BBG-L) is with 5 bit. Character t.“ont is consisted
consisted of 16 bits and allows to specify of 1 cell 8 words and 1? able to selef:t
by 1 character unit. Therefore, the change 256 patterns. (Refer diagr an.1) I,t will
of BG base address allows scroll in the not be used for only graphic display.
column or line direction. BBG-M becomes
effective when BBG-L is written. Those
subsequent to this address area fall in code
data of back ground. In case of graphic,
too, data are stored here.

F 817 0 0000H

Fore ground /1 Bre-M

FG base address (BFG-M) allows paging Fack ground Boc-M,L.
of each 1,024 characters with 6 bit. Subse-
quent to this address, code data of fore
ground are stored in 1,000 words (40 Character 7 Bee-M
character X 25 line). o ... Benerator /4

Character generator base address (BCG-
M) is able to specify the start address of
character font for each 2,048 words FFFFH

—RICOR
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64 K word max.

o Width of code area (No. of character AH) B}w-M-lﬂ B e Area
FG is fixed with 40 characters. BG can
be selected from 40 characters (320 dots), H H
64 characters (512 dots), 80 characters HHH
(640 dots) and 128 characters (1,024 dots). 40,40 character| 2> Sharacter
With this, the width of virtual screen is set. Display
window

Au

(Code area, number of character
in horizontal direction)

(11) Updating function of frame buffer ]

® Since it has the transfer register and address ® The mode of increment +1/+2+2 of
counter, it allows read/write of frame address counter is used in graphic
buffer data, making use of retrace line display, for example, only the face of
section in horizontal/vertical direction BLUE is rewritten in sequence.
without relying on externally mounted ® DMA transfer
circuit,

In case of DMA transfer, it is necessa-
ry to set whether to read or write to LSB
of transfer register, or to read or write to
MSB. In case of word transfer, TR-L

® Write mode/read mode/read modify write
mode (see diagram below)
® Word transfer/Byte transfer (see diagram

below)
and TR-M vary at every 1 byte. In cage
I I of byte transfer, it is always written in
i Write mode Read mode Read modify write .
: Word transfer | Byte tranfer |Word transfer | Byte transfer | Word transfer | Byte transfer the register that has been set.
Read TR-M - - - Add+1-RT - =
Read TRL - - Add¥1-RT | Add+1-RT - =
Write TR-M - WT-Add+1 - WT - WT-fdd+l
[ WmeTRL | WI-Add+1 | WT-Addr1 wT wT WI-Addel | WT-Addsl
' Read Add-M - - - = - -
' Read Add-L. - - - - - -
Write Add-M - - - - - -
Write Add-L = - RT RT RT RT
| TR : Transfer register RT : Read transfer (frame buffer read)
Add: Address counter WT : (frame buffer write)
The relationship ** — ™ between read/write operation of transfer register and read/write toward frame buffer
represents the sequence of process. For example, when CPU side read TR-L register under (read mode), first of
all, number of address counter is set as +1, then, perform read of frame buffer. ** ~ " represents that no steps

ae being taken for frame buffer.

(12) D-RAM refresh

® 8 addresses per 1 H (64 us) are refreshed
within retrace line section.

Vertical retrace
line section

=
S
~ ©
§ Display H ., )
S / Data Read 2 Display section
_TE A =
= )
D-RAM S |
refresh Vertical retrace
(8 cycle) 1H=64us line section
2.3us
Display section
Horizontal Horizontal
line section line section

RICOK——-

6-47



RF5C16A/RP5C |6

B 64 pin flat package dimension (Unit : mm)

24.8%¢
(9762031‘)
20.0™"
(.78777)
51 33
B0500480000808040
3 o= 32
= ¢ ="
= o=
= = i 2
= = SE s
= o= -~
= - | =
= =—1
& ==

lmimwﬁum i ——

(.740"°")

- 0.3 [ 1.0%
(.014=%)" "(0.39%0%%)
]
M 64pin DIL package dimension (Unit: mm)
1.7840.25
64 33
$
VVWWVVVIRVUVT
1 32
58.0typ
19.05typ
1. Ot)’p = ﬁ
E oz
w—E v
%vwwwwv T T Ry
0. 4810 1 o 0~15

0.2510.13
~0.05
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I‘[l @ @ [H] /' VOLTAGE REGULATORé _

RX5RA Series

B OUTLINE

The RXS5RA series, developed with C-MOS processing technology, are highly accurate, low-power-
consumption, fixed three terminal voltage regulators. They include reference voltage supply, error
amplifier, control transistor, and resistor network to control the output voltage. The output voltage
is fixed in the IC.

The RXSRA series are both available in two different types of package : mini-power-mold and
TO-92.

B FEATURES
©® Extremely low power consumption .................... TYP. 1.0nA Vout = 3.0V
® Small input-output voltage difference .................. TYP. 60mV lout =1.0mA
® Low temperature coefficient for output voltage ........... TYP. £100PPM/°C
® Stableinputrate .......... ... ... ... TYP. 0.1%/V
® Accurate output voltage ............. ... ... 2.5%
® Variety of output voltage levels ....................... 0.1V step
® Compact package . ... TO-92, mini power mold

B APPLICATIONS

® Constant-voltage power supply for battery-powered devices
® Constant-voltage power supply for camera, communication, and video equipment

® Stable standard voltage supply

B BLOCK DIAGRAMS

Type RX5RAXXXX
( positive-voltage regulator)

RL

VREF

Figure 1

RIGOR—
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B SELECTION GUIDE

You can define the output voltage and package of the RX5RA series.
The devices are defined by the following characters.

RX5RAXXXX <« Type number
——

t )
a b cd

Meaning

Defines the packaging type
E : TO-92
H : Mini power mold (SOT-89)

Defines output voltage (Vout)
The range for Vout is 2.0V to 6.0V in units of 0.1V,

with an accuracy of %2.5%.

Defines the output current type
A : Standard type

Defines the packaging method for shipment
A-T1 : Taping-T1l type (See Fig.2)
A-T2 : Taping-T2 type (See Fig.2)
A-RF : Taping-RF type (See Fig.2)
A-RR : Taping-RR type (See Fig.2)

B : Gluing (Gluing is for mini power mold package
as a sample)

C : Electric conductive bagging (for TO-92)

—RIGO
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Example : positive-voltage regulator

T b output voltage (Vout) Pack Packing
e numbers ackage
P MIN.(V) | TYP.(V) | MAX.(V) £ method
RX5RA21AX 2.048 2.100 2.152
RX5RA30AX 2.925 3.000 3.075
RX5RA33AX 3.218 3.300 3.382 A:Taping
E:TO-92
B:Gluing
RX5RA37AX 3.608 3.700 3.792 ..
H:Mini power )
mold C:Electrlc‘
RX5RA40AX 3.900 4.000 4.100 conductive
bagging
RX5RA50AX 4.875 5.000 5.125
RX5RA60AX 5.850 6.000 6.150
Table 2

* Following the selection guide, determine specification other than those shown in Table 2.
Use the type number.

B TAPING METHODS

50001 L.!
0O 00O /00 o0lg

=l

14 SMAX

07+0.2

|-565+005__ "

.oo
>
005,

e R
7 T I = —O—C
T1 type T2 type RF type RR type
mini-power-mold TO-92
Figure 2

RIGORN—
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L L= -

@ ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL RATINGS UNITS
Input Voltage Vin +12 \%
Output Current Tout 150 mA
Output Voltage Vout Vin+0.3~-0.3 \Y
Power Dissipation pPd 300 mW
Operating Temperature Range| Topr —30~ 480 c
Storage Temperature Range Tstg —40~+125
Soldering Temperature Tsolder 260°C 10 Sec

B ELECTRICAL CHARACTERISTICS

Topr : 25C
PARAMETER | SYMBOL CONDITION MIN. TYP.| MAX. |UNIT
(Vout) (Vout)
Output Voltage Vout Iout=10mA vV
X0.975 X1.025
Vin—Vout =2.0V
Output Current Tout Vout =3.0V 40 mA
Vout =5.0V 60
Vin—Vout =2.0V
Load Vout =3.0V '
AVout ImA=Iout=20mA 60 mV
Regulation Vout =5.0V
ImA=<Iout=40mA 40
Input-Output Iout=1mA
Voltage Vdif Vout =3.0V 60 mV
Difference =5.0V 30

—RIGOMH
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PARAMETER SYMBOL CONDITION MIN. | TYP. [IMAX.| UNIT
) Vin—Vout =2.0V
Quiescent Iss Vout =3.0V 1.1 | 3.3 | uA
Current
=5.0V 1.3 3.9
. . AVout Iout=1mA
Line Regulation | ———— 0.1 %/V
& Vout- AVin Vout +0.5V< Vin <10V ’
Input Voltage Vin 10 \Y%
Temperature Iout=10mA )
o AVout/ATopr +100 PPM/C
Coefficient —30C =Topr=80C

B PACKAGE INFORMATION

+0.15
-0.2
5.2MAX. 4.2MAX
- |
T 40
'
- :
=S | S
ENIEERE LS ]
J l I\ o |
— |
il 1.0 < =
0.6MAX | I - —_- T =
0.55MAX | | S E } | : "
| - T T I v
' l =
_ 00y 1 LJZ I_ng S
. ' I .
co :47 .\:;’
Tl ? ‘ j I+l ‘

+0.06 0. .06 .
1.5+0.1 1.5+0.1

TO-92 mini-power-mold
1 GND
2 Vin
3 Vout
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I‘u@@ﬂ{l VOLTAGE DETECTORS

RX5VA Series
B OUTLINE

RX5VA series, developed with C-MOS processing technology, are accurate, low-power-consumption
voltage detectors. The detectors include comparators, output drivers and hysteresis circuit.
The value of detect voltage is set internally, and is accurately controlled by Laser Trimming.
There are three types of output : N-ch open-drain, P-ch open-drain, and C-MOS. There are two
convenient packages : mini-power-mold and TO-92. The RX5VA series can be used as a reference
voltage supply for ICs in many applications.

B FEATURES
® Extremely low power consumption .................... TYP. 1.0uA (VDD =3.0V)
o Wide voltage range . ......c.vit v 1.5V to 10.0V
® Variety of detectvoltage .................. ..., 0.1V step
O High aCCUTACY . o\ v vttt et et et £2.5%
® Good temperature characteristic for detect voltage ........ TYP. £100 PPM/°C
O Qutput Options ... ovt it e N-ch open drain,
P-ch open drain,
CMOS
® Compact Package ........... .. ... .. ... .. TO-92, min-power-mold

B APPLICATIONS

®-Resets circuit ¢f P-ch, N-ch, and C-MOS microcomputers

® Battery checker

® ogic circuit reset

® Level discriminator

® Waveform shaping circuit

® Switching circuit for battery backup
® Power failure detector

RIGOR—
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RX5VA

B SELECTION GUIDE

You can define several options, including output driver type, package and packing method with the
RXS5VA series.
The devices are defined by the following characters.

RX5VAXXXX <« Type number
——

1 T
a b cd

Character Meaning

Defines the packaging type
a E : TO-92

H : Mini-power-mold

Defines the voltage value that is to be monitored
(—VDET)

b The monitor range is 2.00V to 6.00V in 0.1V units,
with an accuracy of #2.5%.
Defines the output type
A : N-ch open drain
c

B : P-ch open drain
C : C-MOS

Defines the packing method
A-T1 : Taping-T1 type (See Fig.1)
A-T2 : Taping-T2 type (See Fig.1)
d A-RF : Taping-RF type (See Fig.1)
A-RR : Taping-RR type (See Fig.1)
B @ Gluing (Gluing is for mini power mold package
as a sample)
C : Electric conductive bagging (for TO-92)

Table 1
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RX5VA

Example

Voltage Detect(— VDET) Output Driver
N-ch | P-<ch Package
MIN.(V) | TYP.(V) IMAX.(V)| OpenDrain | Open-Drain | C- MOS
RX5VA20AX O
RX5VA20BX | 1.950 | 2.000 | 2.050 O
RX5VA20CX @)
RX5VA21AX O
RX5VA21BX | 2.048 | 2.100 | 2.152 @)
RX5VA21CX O
RX5VA27AX O A:Taping
RX5VA27BX | 2.633 | 2.700 | 2.767 O E:TO-92
RX5VA27CX @) B:Gluing
RX5VA45AX O H:Minipower
RX5VA4SBX | 4.388 | 4.500 | 4.612 O mold Ctglecglicctive
RX5VA4SCX O (SOT89) | e
RX5VA4TAX O

RX5VA47BX | 4.583 | 4.700 | 4.817 O
RX5VA47CX O
RX5VAS5AX @)
RX5VA55BX | 5.363 | 5.500 | 5.637 O
RX5VA55CX @)

Type

Packing

number method

Table 2

* Consult the guide to determine specifications other than those shown in Table 2.
Use the type number.

B TAPING METHODS
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T1 type T2 type RF type: RR type
mini-power-mold TO-92
Figure 1
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B SYSTEM BLOCK DIAGRAMS

Figure 2 is block diagrams of RXS5VA series and shows the system with three terminals.
The system has three types of output drive : N-ch open-drain, P-ch open-drain, and C-MOS.

N-ch open-drain P-ch open-drain C-MOS
(RX5VAXXAX) (RX5VAXXBX) (RX5VAXXCX)
12}
g
o
&
8
[
A
Q
<
m
VDD _
\ +VDET
- VDET
b=
= VSS
©]
5]
£ VDD |
& /
VA |
g 3-terminals
) ..
= mini-power-mold
& TO-92
Figure 2

— RIGOR
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RX5VA

B ABSOLUTE MAXIMUM RATINGS

PARAMETER SYNBOL RATINGS UNIT
Supply Voltage VDD 12 v
Output Voltage vouT |VSS—0.3~VDD+0.3
Output Current I0UT 70 mA
Power Dissipation Pd 300 mW
Operating Temperature Range Topr —30~ +80 5
Storage Temperature Range Tstg —40~ +125 ¢
Soldering Temperature | Tsolder 260°C  (10Sec)

B ELECTRICAL CHARACTERISTICS

Topr : 25°C
PARAMETER | SYMBOL CONDITION MIN. TYP. MAX. UNIT
(—VDET) (= VDET)
Detect Voltage —VDET A%
X0.975 X1.025
. (- VDET)
Hysteresis VHYS A%
X0.05
VDD= 2.0V 0.9 2.7
3.0V 1.0 3.0
Supply Current Iss 4.5V 1.15 3.45 uA
6.0V 1.3 3.9
10.0V 1.7 5.1
Operating VDD 1.5 10.0 s
Voltage
Nch
VDS=0.5V VDD:1.0V 0.5
2.4V 3.6
3.6V 6.5
Output Current IOUT 4.6V 8.6 mA
6.0V 11.6
10.0V 19.6
Pch
VDS=2.1V VDD:4.5V 0.04
Temperature A (- VDET) 5 5 .
- —30C =Ta=80C +100 PPM/C
Coefficient /ATa
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RX5VA

B PACKAGE INFORMATION

max
5.20¢

1. OUT
o 2. VDD
JdoT 3. VSS
@ co.2
& +*
2 e L
Ex =
[”] F\ 3-0.45+0.1 ﬂ —+H—-
12 3 ~ 4
wZ T
1.30 © =
1.5+0.1| T
0.4£0.07
» oo -Jr Ry
E<| &% o @
Ew 4
1 -
1.30 i
hd UNIT :mm
Figure 3. TO-9 Figure 4. Mini-power-mold
(3-terminal ) (3-terminal )
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RICOH is capable of meeting customer’s needs on
designing and manufacturing of IC, Thermal Print Head
and also Heatsenstive paper, related machine.

For the RICOH Thermal Print Head, our large area thin film technology, high density and high precision
photographic technology based on LS| process, and high density chip assembly technology have been
mobilized to meet the needs for a great variety of recording densities, recording widths, sizes, forms, and
other parameters.

In addition, thermal transfer printing, label printing, and other special applications may also be accom-
modated for our partially glazed types and label printing-oriented hard coated types.

[FEATURES]

O With a high speed shift register driver mounted on, enables high speed printing operations to be achieved.

O A totally new head structure has been employed to achieve the physical compact at about 15% (as
compared with our earlier NH series).

O The partially glazed types permit effective thermal transfer recording operations, and may also be applied
to color printing requirements.

O By mobilizing hard coating technology, the wear abrasion life at above 30km has successfully been
attained even for the label printing process with its stringent operating requirements.

O By virtue of a reduced voltage drop within the head and a structure for uniform heat dissipation, assures
high picture quality with minimized density disuniformities.

O In addition, Custom versions for application to special physical configurations may also be supplied
upon request.

[PRODUCT LINEUP]

Series Recommended Applications Features

Facsimile, Recorders, Graphic Numerous types ranging from A1(24") to B9

compaction is demanded

SHI Printers, and Plotters (2") and from 16dpm to 4dpm have been made
available to meet a wide range of requirements.

Same applications as the The compact design with depth at 36mm will

SHII above, of which further be effective in achieving the compaction of

end equipment. Low cost types for general
purpose.

Partially Glazed Types*

Thermal transfer Printers,
Thermal transfer Facsimile

The resistor area has been made convex to
achieve high speed and high picture quality for
thermaltransfer recordings.

Hard Coated Types*

Bar Code Printers, and
Ticket Vendors

Durability against label paper at above 30km
is assured by a ultra hardness protective film.

* Partially glazed and hard coated types may be supplied for any of the SH I and SH I series models with extra-cost.




RIGOG

High performance can be achieved by our
advanced technology.

[MODEL IDENTIFICATION]

Type I Type II
SH—-B48 — 4 1P SH — 256 — 08F S 41
M @ @ @6 ® ® @ @ @0 6O
1 Model No. 1 Model No.
2 Effective printing width (B4 = 256mm) 2 Effective printing width (mm)
3 Dot density (dots/mm) 3 Dot density (dots/mm)
4 Heater-element figure 4 Variation of glaze
5 Products series No. (F = Full grazed type.
6 Variation of glaze P = Partial grazed type.)
(No marks = Full grazed type. 5 Wear film coated on heater element
«P = Partial grazed type.) (S = General protective film.
C = Ultra-hard coating for Label printer.)
6 Resistor value for heater element
7 Products series No.
Effective| DOt Total Heater Resistor |Standard Printing condition Outer dimension
Type Parts No. printing | density | dots element valus | power Clock
width number figure typ. | voltage | Energy | Cycle | Pulse | g o except for
(mm) {dots/mm) (dots) (um x um) Q) (mJd) time width | ber | fc (MHZ) connecter
(ms/2) | (ms)
SH-A316-41 296 16 4736 50%100 1100 21 0.19 5 0.5 8 4 320x55 x10.1
SH-B416-41 256 16 4096 50 x 100 1100 21 0.19 5 0.5 8 4 275%45.7x10.1
—
SH-A416-41% 216 16 3456 50 %100 1100 | 21 0.19 5 0.5 8 4 234 x55  x10.1
SH-A312-4I* 298.7 12 3584 70x140 1100 24 0.25 5 0.5 8 4 320x55 x10.1
*
SH-B412-41 256 12 3072 70> 140 1100 24 0.25 5 0.5 8 4 276%55 x10.1
I SH-A412-41 213.3 12 2560 70 %140 1100 24 0.25 5 0.5 8 4 234x55 x10.1
SH-A48-44 216 8 1728 100 x175 700 18 0.45 10 1 8 4 236 x46.5%x10.6
SH-A68-42 104 8 832 100> 175 230 11.6 | 0.45 5 1 4 4 124x46.5%x10.6
SH-B98-42 48 8 384 100x175 230 9.3 10.35 5 1 3 5 68%46.5x10.6
SH-A66-44 106.7 6 640 150 x 230 670 22 0.84 5 1.2 4 4 124%x46.5%10.6
SH-A64-44 104 4 416 230%320 700 23.2 | 1.7 10 2.5 4 4 124%46.5%x10.6
*
SH-400-08F S-41| 400 8 3200 100 %175 1100 | 24 0.425 10 0.86 8 4 426%80 x19.6
SH-256-08FS41 | 256 8 2048 110x175 1320 22.4 | 0.35 5 1 8 4 274x36  x10
i SH-216-08FS41 | 216 8 1728 110%175 1320 22.4 | 0.35 5 1 8 4 234x36  x10
SH-104-08FS41 | 104 8 832 110x175 1320 | 22.4 | 0.35 5 1 4 4 126%x36 x10
*
SH-213-06F S31 | 213.3 6 1280 150 % 230 630 21 0.6 5 1 4 4 234x36 %10

% I under development
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— SHI Type —

Configuration & Dimension

Pin Assignment

SH-A316-41

CN 1 CN 2
PIN SIGNAL PIN SIGNAL
320
N 08 2987 0.2 . ! Vo ! N
H 1] (HEATER ELEMENTS) 2 VHD 2 SB4
2 “l 3 GND 3 SB3
[ 1‘9 ] 4 GND 4 SB2
4= 5 Voo 5 SB1
o
M 6 Vss 6 CK
EE] 7 SBs 7 [i3)
‘ 8 SB7 8 DI
9 SB6 9 GND
oN2 CN! 10 SB5 10 GND
MOLEX5268-12A MOLEX5268~1 1A n TH 1 VHD
12 12 VHD
f | 13
[ =4 L A )
7 X A X 14
@ 0] © (O]
SH-A48-44 N TE R
PIN NO. | SIGNAL | PIN NO | SIGNAL
236 1 VHD 1 1 \{ss
| 232 2 VHD 2 Voo |
) 21640.2 . 3 Vo 3 ..588
J (HEATER ELEMENT) ‘ 4 VHD 4
A= : '{ ) S 5 GND 5
g 1 6 GND 6
V| YR 7 GND 7
=L
S 8 GND 8
s 3 9 GND 9
l 10 GND 10
n GND 11
r 12 GND 12
| [o——ql [p————ql ] 13 TH 13
T N2 14 D 14
3 T ©] I L
% 0] @ o 15 oK
SH-A68-42
124+
|~ 120 |
' I~ 10440.2 | ( PIN NO. | SIGNAL |PIN NO. | SIGNAL
| T’ 4 il 1 VHo n SB1
H ! ] g ol 2 VHo 12 1]
3 GND 13 cK
2 - 4 GND 14 3]
1
s & 5 GND 15 Voo
o8 6 GND 16 Vss
7 TH 17 NC
8 SB4 18 VHp
9 SB3 19 VHo
10 SB2
L [WW‘Q 1
@[ D
SH-B98-42
. 68+ |
| 4+0. |
PIN NO. | SIGNAL | PIN NO. | SIGNAL
48+0.2 ——
“m‘] - - 1 Ve u LD
2 VHD 12 CK
L) 3 Vo 13 Din
N 4 GND 14 Voo
m
o 1 5 GND 15 Vss
b +
| w A 6 GND
- >
< 7 TH
8 SB3
9 SB2
| E—— T 10 SB1

It D




Circuit Diagram

Logic Signal Sequence

RIGCOR
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— SHI Type — X
Configuration & Dimension

Pin Assignment

SH-400-08FS41

CN1 CN 2
26 PIN NO. [ SIGNAL | PIN NO. | SIGNAL
3 3 200402 s 1 VHp 1 NG
:,‘ HEATER ELEMENTS 2 VHD 2 TH2
8 5 3 Vio 3 S84
f t }“-’_ © d L 4 GND 4 SB3
14— f 1T 5 GND 5 SB2
&3 6 GND 6 SB1
7 Voo 7 cK
j ® ® °® ® ] (4] 8 Vss 8 1]
9 SBs8 9 DI
10 SB7 10 GND
1 SB6 1 GND
12 SB5 12 GND
L — = = 13 TH1 13 VD
l / i) 7 .\ﬁ 14 14 VHD
@ S oN2 3 O e 15 VHo
MOLEX5268-13A MOLEX5268-15A
SH-256-08FS41 - —
PIN NO. | SIGNAL | PIN NO. | SIGNAL
” 1 TH 1 VHD
9405 256 1 0.2 N 2 NC 2 VHo
HE 3 00 3 Vo
‘*‘T 4 SBs | 4 Vo
S X 5 sB7 5 Vo
v 8 6 SB6 6 GND
{ 7 B5 7 GND
T I 8 SB4 8 GND
9 SB3 9 GND
10 SB2 10 GND
[l SB1 11 Vss
[ 1 12 CK 12 Voo
= T rfy = 1] T nz,; — T 1 1 13 D
0] @ [0 2 14 ol
SH-104-08FS41
| 126
PIN NO. | SIGNAL | PIN NO | SIGNAL
||1405 10402 i
w 1 VHo K [
° 2 Vo 12 oK
i 3 DO 13 DI
=T 4 TH 14 GND
z n 5 Vss 15 GND
= 8 6 Voo 16 GND
1 7 SB4 17 GND
8 SB3 18 VHo
T 9 SB2 19 Vo
10 SB1
[ ]
C |l —— D X | ]
T oN )
o0 (E)
- -
SH-48-08FS41 PIN N0, | SIGNAL
68 .
D e T
-
| L 3 VHD
- —] 4 GND
ol 5 GND
< 6 GND
= - 7 TH
3 8 NC
9 SB2
10 SB1
1 i)
[ E— 12 cK
[ ] 13 DI
T p—————< ] 14 Voo
‘Jé N 15 Vss
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Circuit Diagram

Logic Signal Sequence

RIGOR
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SH-Series Technical Data

Printing Characteristics (1)

(Full Glaze Type)

Printing Characteristics (2)
(Full Glaze Type)

Applied Energy (mJ/dot)

15 15
2 - RICOH 135F
E 1o Pulse Period E e
] dot density 8dpm I dot density 8dpm
3 pulse width 0.6ms H . RICOH 120LA pulse width 0.6ms
g‘o B paper RICOH 135F 3 05 paper RICOH 135F
platen weight  300g/cm Sl platen weight  300g/cm
rubber thickness Sam rubber thickness 5mm
rubber hardness 40" rubber hardness 40°
platen diameter 20mm$ platen diameter 20mmg
025 0.50 07 025 0.50 075 o
Applied Energy (mJ/dot) ambient temp.  22C Applied Energy (mJ/dot) ambient temp  22C
Printing Characteristics (3) Thermal Response
(Par (Partial Glaze Type)
s 400 measured by infrared
—~ radiation microscopy
o 0 6W/dot dot density 8dpm
N ® 300 element shape rectangle
210 Puise Pen;)d 2 size 110X 170mm
§ 20mS/ § ambient temp.  23C
o dot density 8dpm £ 200 all glaze
] o
k] pulse width 0.6ms =4
g-o 5 paper RICOH 135F § 0 4w/dot
platen weight  150g/cm T 10
rubber thickness 5mm o
rubber hardness 40"
025 050 075 platen diameter 20mmg 0 05 o Vs 20
Applied Energy (mJ/dot) ambient temp.  22C Tume (mS)
Pulse Durability Ambient Temperature & Optical Density
(Full Glaze Type)
15
+10 0 53mu/dot /0 45m3/dot 0 25m3/dot
(0 47msec) / (0 0msec) (0 22msec),
z wcf
* o dot density 8dpm
(3 K pulse width 0.6ms
Ei Numbsr/bt Puise g s paper RICOH 135F
™ = " v platen weight ~ 300g/cm
rubber thickness 5mm
dot density 8dpm rubber hardness 40°
pulse period 5msec/line platen diameter 20mm$
-5 applied voltage 15V 0% 050 07

Optical Density

Platen weight & Optical Density

(Partial Glaze Type)
11
Partial Graze
10
dot density 8dpm
oo paper RICOH 135F
rubber thickness 5mm
All Graze platen diameter 20mm#
08 energy 0.28my/dot
100 200 300 400 500

Platen Weight (g/cm)

Wear Durability (Full Glaze Type)

20 120LA for Lavel
135F for High Speed FAX
g
~15 NH
g Paper RICOH 120LA
4
c
E
9
g'e platen weight 300g/cn
™~ SH
H Paper RICOH 120LA paper feed speed
=z 100mm/sec
05 dot densty  8dpm
NH without printing
Paper RICOH 135F
10 20 30

Paper Feed Length (km)




Typical Specification

1. Pulse Resistance

Type SH1 SHII
Pulse Number (MIN) | 4x107 | 1x108
Cycle Time (ms/line) 10 5
Pulse Width (ms) 1 1
Applied Power (w/dot) 0.65 0.35

O Firing One Dot in Open Air, Room Temp.,

Room Humi.

3. Environmental Condition

Type SH 1 SHII
Operating Temp. (c°) 5~40 0~40
Operating Humi. (%) 30~85| 30~85
Storage Temp. (C°) | —10~50| —20~60
Storage Humi. (%) 30~85| 30~85

6. Timing Wave Form

tf tr tewl | tew2

90%

CK 10%

50%

DI X 50%
tds | tdh

LD

50%

SB

Vout

l

Confirmation of Customer
Requested Specification

[

Approval of Custom Development
Specification by Customer

Delivery of Engineering
Sample (E.S.)

Failure to
Technical Section

Evaluation of E.S and
Approval by Customer

I

:

r—*RICOH CUSTOM PRODUCT DEVELOPMENT FLOW CHART

2. Wear Resistance

RIGO

Type SHI SHI
Paper Feed Length (km) | MIN 40 | MIN 30
Cycle Time (ms/line) 10 5
Pulse Width (ms) 1 1
Applied Power (w/dot) | 0.45 0.35
Paper Feed Speed (mm/sec) | 12.5 25
Platen Pressure (g/cm) 300 300

4. Platen Condition

Type SHI SHII
Roller Diameter (mm) | MAX 25| MAX 18
Roller Pressure (g/cm) | 30050 | 300150
Roller Rubber Hardness (deg) | 45+10 405
Rubber Thickness (mm) | t2~5 t2~4

Type SHI SHII
tew 1 MIN (ns) 100 100
tew 2 MIN (ns) 100 100
tds MIN (ns) 100 100
tdh MIN (ns) 100 100
tls MIN (ns) 500 1500
tiw MIN (ns) 250 350
tf MAX (ns) 250 50
tr MAX (ns) 250 50

* Typical specification discribed on this page is for

SH I (SH-A48-44) and SH II (SH-216-08FS-41).

|

Approval of C.S.

Specification by Customer I

[

Delivery of Commercial

Sample (C.S.)

l
Evaluation of C.S. and
Approval Mass Production

Production

L Check of Initial

|

Failure to
Q.A. Section







RIGOMX

RICOH COMPANY, LTD.
ELECTRONIC DEVICES DIVISION

WTOKYO OFFICE
1-15-5, MINAMIAOYAMA, MINATO-KU, TOKYO T107 JAPAN
PHONE 03(479) 3111
WOSAKA OFFICE
34-5 ENOKI-CHO, SUITA-SI, OSAKA
RICOH-OSAKA Building T564 JAPAN
PHONE 06(337)3711
MTOKYO DEVELOPMENT CENTER
4-13-5, NIHONBASHI-HON-CHO, CHUO-KU, TOKYO T 103 JAPAN
PHONE 03(662) 1105

RICOH CORPORATION

W2071 CONCOURSE DRIVE SAN JOSE CA 95131 USA
PHONE 408(434)6700



