




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































DIAL SEQUENCE 0 §J 0 §] [1J 

KEYBOARD 
INPUT 

HKS 
INPUT 

MODE 
OUTPUT 

DTMF 
OUTPUT 

PULSE 
OUTPUT 

MUTE 
OUTPUT 

ENTER ENTER ENTER ENTER ENTER 

IT! §J 0 §] [1J 

______________________________________ ______________________________________ 

_______________________ ____________ 
DELAY 2.1/SEC I DIAL DIGIT 2 I DELAY2.1SEC 

_______________________ MIVIIl __________________ _ 

1 DIAL DIGIT 3 I I DIAL DIGIT 1 I 
-------L[1IU---tl- -- - ----- -------- -- -- - ------U - ------

------'I-____ --'r --it----- - - 1<-_---',-------------1-[-------

NOTE: = Softswitch 

Figure 11. Pulse and Tone Mode Timing 
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ABSOLUTE MAXIMUM RATINGS· 

DC Supply Voltage .................................................................... 6.5 Volt 
Operating Temperature ......................................................... -30°C to +60°C 
Storage Temperature ......................................................... -55°C to +125°C 
Maximum Power Dissipation (25°C) ...................................................... 500 mW 
Maximum Voltage on any Pin ............................................. (V+)+0.3, (V-)-0.3 volt 
"Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating only and functional 
operation of the device at these or any other conditions above those indicated in the operating sections of this specification is not implied. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 

ELECTRICAL CHARACTERISTICS 
* All specifications are for 2.5 Volt operation and full operating temperature range unless otherwise stated. 

DC CHARACTERISTICS 

SYM PARAMETER 

V+ DC Operating Voltage 

VMR Memory Retention Voltage 

Is Standby Current 

IMR Memory Retention Current 

IT Operating Current (Tone) 

Ip Operating Current (Pulse) 

IML Mute Output Sink Current 

IpL Pulse Output Sink Current 

Ipc Pacifier Tone Sink/Source 

KRU Keypad Pullup Resistance 

KRD Keypad Pulldown Resistance 

V1L BCD/Keypad Input Level-Low 

V1H BCD/Keypad Input Level-High 

NOTES: 
1. All inputs unloaded, Quiescent Mode (oscillator off), V + = 2.5 V 
2. All outputs unloaded, single key input 
3. VOUT = 0.5 Volts, V + "" 2.5 V 
4. Sink Current for VOUT = 0.5, Source Current for Your = 2.0 Volts 

MIN TYP MAX UNIT NOTES 

2.5 6.0 Volt 

1.5 1.3 Volt 1,6 

0.2 .750 I'A 1 

0.10 0.75 I'A 5, 6 

300 600 I'A 2 

225 350 I'A 2 

1.0 2.0 mA 3 

1.0 2.0 mA 3 

250 500 I'A 4 

100 kohm 

750 ohm I 

0 0.2V+ V 

0.7V+ V+ V 
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5. Memory Retention Voltage is the point where memory is guaranteed 
but circuit operation is not. 

6. Proper memory retention is guaranteed if either the minimum IMR is 
provided or the minimum VMR. The design does not have to provide both 
the minimum current or voltage simultaneously. 



AC CHARACTERISTICS KEYPAD INPUTS, PACIFIER TONE 

SYM PARAMETER MIN 

TKO Keypad Debounce Time 

FKS Keypad Scan Frequency 

TRL Two Key Rollover Time 

FpT Frequency Pacifier Tone 

TpT Pacifier Tone Duration 

THFP Hookflash Timing 

FSR BCD Strobe Rate 

Tos Data Setup 2 

TOH Data Hold 1 

TST Strobe Width 2 

Tss Strobe Separation 9 

NOTES: 
1. Crystal oscillator accuracy directly affects these times. 
2. Figure 5 illustrates this timing relationship. 

AC CHARACTERISTICS PULSE MODE OPERATION 

SYM PARAMETERS MIN 

PR Pulse Rate 

Tpop Predigital Pause 

T10p Interdigital Pause 

TMO Mute Overlap Time 

TB Break Time (MK5371) 
(MK5372 Pin 6 to V+) 
(MK5372 Pin 6 to V-) 

NOTES: 
1. 10 PPS is the nominal rate; 20 PPS is available on the 24-pln version. 
2. Figure 10 illustrates this relationship. 
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TYP MAX UNITS NOTES 

32 ms 1 

250 Hz 1 

4 ms 1 

500 Hz 1 

30 ms 1 

600 ms 1,3 

124 1/sec 1 

p's 1,2 

p.S 1,2 

96000 p.S 1,2 

ms 

3. HOOK FLASH pin input must be tied to V - on the 24-pln version, otherwiee 
this time is described by external RC values. 

TYP MAX UNITS NOTES 

10 20 PPS 1 

140 ms 2 

940 ms 2 

4 ms 2 

60 ms 2 
68 
60 



AC CHARACTERISTICS TONE MODE 

SYM PARAMETER 

TNK Tone Output No Key Down 

TOd Tone Output (dependent) 

PEd Pre-Emphasis, High Band 

DCd Tone Output DC Bias 

TOi Tone Output (independent) 

PEi Pre-Emphasis, High Band 

DCi Tone Output DC Bias 

RE Tone Output Load 

TRIS Tone Output Rise Time 

DIS Output Distortion 

TR Tone Signaling Rate 

TpSD Pre-Signal Delay 

TISD Inter-Signal Delay 

NOTES: 
1. 0 dBm equals 1 mW power into 600 ohms (775 mVolts). 

Important Note: The MK5371/MK5372 are designed to drive a 10k ohm load. 
The 600 ohm load is only for reference. 

2. Single tone (low group). 
3. Supply voltage = 2.5 to 6 Volts, RE=10k ohms. 
4. RE=10k ohms, V+ = 2.5 Volts 

MIN 

-13 
173 

2.3 

1.0 

-13 
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TYP MAX UNITS NOTES 

-80 dBm 1 

-12 -11 dBm 1, 2 
194 218 mVrms 5 

2.7 3.1 dB 

1.2 V 4 

-12 -11 dBm 2, 3 
194 mVrms 

2.0 dB 3 

1.2 V 4 

10 kohm 5 

0.1 1.0 ms 6 

5.0 8.0 % 3 

5.0 1/sec 

100 ms 7 

100 ms 

5. Supply voltage = 2.5 Volts. These specifications are supply-dependent 
6. Time from beginning of tone output waveform to 90% of final magnitude 

of either frequency. Crystal parameters suggested for proper operation are 
Rs<100 D. Lm~96 mH, Cm~O.02 pF, Ch~5 pF, f~3.579545 MHz, and 
CL ~lB pF. 

7. Time from Mute active to beginning of signaling. 



TYPICAL APPLICATION 

The MK5371 Mostek Pulse Tone dialer provides both 
cost-effective telephone-line interface and the logic re­
quired for DTMF (Tone) and Loop Disconnect (Pulse) 
signaling. 

Pulse dialing originated with the rotary dial telephone. 
The Mostek Pulse Tone dialer provides the same capa­
bility as the rotary dial telephone and the convenience 
of pushbutton entry. The subscriber set (telephone) is 
powered by loop current supplied by the telephone 
company. Signalling, in Pulse Mode, is accomplished 
by repeatedly interrupting the loop current. The cen­
tral office senses, times, and counts each line "break"; 
the number of breaks corresponds to the digit dialed. 
The duration of the break period, the dialing rate, and 
the separation between consecutive digits (IDP time) 
are controlled by the Pulse Tone dialer IC. Loop dis­
connect dialing is nearly a world-standard concept. 

DTMF signalling consists of modulating the telephone 
line with a signal comprised of two fundamental fre­
quencies. Each frequency pair represents one of six­
teen possible digit (or key) entries. Twelve of these 
frequency pairs are commonly used (0, 1, 2, .... , ., #). 
The Mostek Pulse Tone dialer provides DTMF signall­
ing capability controlling signal duration, separation, 
level, and rate. 

The typical application circuit in Figure 12 illustrates 
one way the Pulse Tone dialer can be used. The pulse 
output provides the signal to break the line to transis­
tor 03. 03 switches off, eliminating the base current 
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to 04, which also switches off. The majority of the loop 
current is then eliminated, resullting in a break condi­
tion. The IC dialer must be protected from large vol­
tage fluctuations, such as that caused by interrupting 
the loop current. Transistor 01 along with R2, C1, and 
Z1 regulate the voltage to the dialer. The Mute Output 
signal is active while signalling each digit to mute pop­
ping noises at the receiver (earpiece or speaker). 

The DTMF tone output drives the base of 08, which 
modulates the line. The tone level at tip and ring is de­
termined by the effective impedance of the telephone 
line 'and the speech network. 

Mode of operation is controlled by switch S1 (which sets 
the default dialing mode) and the keypad. A change 
of dialing mode with a Mode (Sottswitch) key input is 
stored in memory and will be repeated when the LND 
(last number dialed) feature is activated. 

Resistor R1 provides a small memory-retention bias 
current to prevent the device from powering down while 
on hook. The current required for long term memory 
retention is less than 1/,A. 

A ceramic sounder can also be interfaced to pin 11 
(BCD/PACIFIER TONE) of the device. A pacifier tone 
signal is activated for each key entry. This feature pro­
vides an. audible indication for each valid key entry. 
Keys may be entered faster than the maximum signall­
ing rate allows. Audible feedback confirms proper key 
entry. 
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Figure 12. MK5371 Typical Application 
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PACKAGE DESCRIPTION 
18-Pin DIP (N) (.300) 
Plastic 

9 --711,030:..010 

DO 
I" "I 
r-----.870MAX·--1 

L 
L.'''''''-~~ 
J. =r=~ lULl U li inrr[1 ~,:: "" rJ .,,,.,,, Ii I 1'-+­-r -I 1- ,06o::g1g "I 

i-------------!EOUAL SI"ACES_------J 
@.100 
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PACKAGE DESCRIPTION 
24-Pin DIP (N) (.600) 
Plastic 



COMPONENTS 

-~-. 
ADVANCE INFORMATION COMMUNICATIONS PRODUCTS 

FEATURES 

D Two select pins allow the user to select 16 different 
country options. 

D Single chip mixed mode dialer allows dialing in either 
tone or pulse modes. A * or "SOFTSWITCH" key 
input can also be used to switch from Pulse to Tone 
mode operation and is stored in memory. 

D 28 digit storage with LNR (last number redial) 

D P.I.N. (personal identify number) protection method 

D Hookswitch debounce, transients due to line rever­
sals and drop-outs can be masked for a period de­
termined by external RC. 

D Powered from telephone line, low standby current 
and operating voltage. 

D DTMF signal consistent with key entry period. 

D Minimum DTMF signal duration/separation 
guaranteed. 

D Timed PABX pause may be stored in Memory. 

D Timed FLASH for extended timed Break recall. 
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VDD 1 L ::::J 20 PULSE OUT 

MODE 2L ::::J 19 HKS 

C1 3L ::::J 18 R1 

C2 4L ::::J 17 R2 

C3 5L ::::J 16 R3 

VSS 6L ::::J 15 R4 

OSC1 7L ::::J 14 MUTE OUT 

OSC2 8L ::::J 13 MASK OUT 

C4 9L ::::J 12 DTMF OUT 

SELA 10 L ::::J 11 SELB 

Figure 1. MK53721 Pinout 

2 3 FLASH 

4 5 6 SS 

7 8 9 PAUSE 

* o # LNR 

Figure 2. MK53721 Keypad Configuration 
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MI{53731 
SINGLE NUMBER PULSE TONE 

SWITCHABLE DIALER 

FEATURES 

o Single chip DTMF and pulse dialer. 

o Softswitch changes signaling mode from pulse to 1 [ P 18 v+ • PULSE OUTPUT 
tone. 

2 [ P17 MODE M HKS 

o Recall of last number dialed (up to 28 digits long). C1 3[ K P 16 R1 

o Flash key input initiates timed hook flash. 
C2 4[ 5 P 15 R2 
C3 5[ 3 P 14 R3 

o Timed PABX pause. v- 6 [ 7 P 13 R4 

o 8 Tones Per Second dialing in tone mode and 10 
OSC1 7[ 3 P 12 MUTE OUTPUT 

PPS in pulse mode. OSC2 SL 1 P 11 PACIFIER TONE 

C4 gL P 10 DTMFOUTPUT 
D DTMF active until key release. 

D Minimum DTMF duration/separation guaranteed 
(74/54 ms). 

o Pacifier tone provides audible indication of valid key 
Figure 1. Pin Connection 

input for non-DTMF key entries. 

o Powered from telephone line, low operating voltage 
for long loop applications. 

DESCRIPTION 

The MK53731 is a Mostek Silicon Gate CMOS IC that 1 2 3 FLASH 
provides necessary signals for either DTMF or loop dis-
connect (pulse) dialing. The MK53731 buffers up to 28 
digits into memory that can be later redialed with a sin-
gle key input. This memory capacity is sufficient for 10- 4 5 6 SOFTSWITCH 
cal, long distance, overseas, and even computerized 
long-haul networks. Users can store all 12 signaling keys 
and access several unique functions with single keyen-
tries. These functions include: Last Number Dialed 7 8 9 PAUSE 
(LND), Softswitch, Flash, and Pause. Figure 2 shows 
the keypad configuration. 

A LND key input automatically redials the last number * 
dialed. SOFTSWITCH 0 # LND 

Two features simplify PABX dialing. The pause key 
stores a timed pause in the number sequence. Redial 
is then delayed until an outside line can be accessed 
or some other activity occurs before normal signaling 
resumes. The FLASH key simulates a 560 ms hook 
flash to transfer calls or to activate other special fea- Figure 2. Keypad Configuration 
tures provided by the PABX or a central office. 
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FUNCTIONAL PIN DESCRIPTION 

v+ 
Pin 1. V+ is the positive supply for the circuit and must 
meet the maximum and minimum voltage requirements. 
(See Electrical Specifications.) 

MODE 
Input. Pin 2. MODE determines the dialer's default oper­
ating mode. When the device is powered up or the 
hookswitch input is switched from on-hook, (V+), to off­
hook, (V-), the default determines the signaling mode. 
A V+ connection defaults to tone mode operation and 
a V- connection defaults to pulse mode operation. 

When dialing in the pulse mode, a softswitch feature 
will allow a change to the tone mode whenever the * 
key, or softswitch, is depressed. Subsequent * key in­
puts will cause the DTMF code for an * to be dialed. 
The softswitch will only switch from pulse to tone. After 
returning to on-hook and back to off-hook, the part will 
be in pulse mode. Redial by the LND key will repeat 
the softswitch. 

C1, C2, C3, C4, R4, R3, R2, R1 
Keyboard inputs. The MK53731 interfaces with either 
the standard 2-01-8 with negative common or the single­
contact (Form A) keyboard. 

A valid keypad entry is either a single Row connected 
to a single Column or V- simultaneously presented to 
both a single Rowand Column. In its quiescent or 
standby state, during normal off-hook operation, either 
the Rows or the Columns are at a logic level 1 (V+). 
Pulling one input low enables the on-chip oscillator. Key­
board scanning then begins. Scanning consists of Rows 
and Columns alternately switching high through on-chip 
pullups. After both a Rowand Column key have been 
detected, the debounce counter is enabled and any 
noise (bouncing contacts, etc.) is ignored for a de­
bounce period (TKO) of 32 ms. At this time, the key­
board is sampled and if both Rowand Column 
information are valid, the information is buffered into 
the LND location. If switched on-hook (pin 17 to pin 1), 
the keyboard inputs are pull high through on-chip pull­
up resistors. 

In the tone mode, if 2 or more keys in the same row 
or if 2 or more keys in the same column are depressed 
a single tone will be output. The tone will correspond 
to the row or column for which the 2 keys were pushed. 
This feature is for test purposes, and single tones will 
not be redialed. 

Also in the tone mode. the output tone is continuous 
in manual dialing as long as the key is pushed. The out­
put tone duration follows the table below: 

Table 1. Output Tone Duration 

KEY-PUSH TIME, T" TONE OUTPUT" 

Ts32 ms No output. Ignored by 
MK53731. 

32 mssTs75 ms + TKO 75 ms duration output. 

T2:75 ms + TKO Output duration = T - TKO 

-NarE: TKO is the keypad debounce tim. which is typically 32 ms. 

When redialing in the tone mode, each DTMF output 
is 75 ms duration, and the tone separation (intersignal 
delay) is 50 ms. 

v-
Input. Pin 6 is the negative supply input to the device. 
This is the voltage reference for all specifications. 

OS01,OSC2 
Pin 7 (input), pin 8 (output). OSC1 and OSC2 are con­
nections to an on-Chip inverter used as the timing refer­
ence for the circuit. It has sufficient loop gain to oscillate 
when used with a low-cost television color-burst crys­
tal. The nominal crystal frequency is 3.579545 MHz and 
any deviation from this standard is directly reflected in 
the Tone output frequencies. The crystal oscillator pro­
vides the time reference for all circuit functions. A cer­
amic resonator with tolerance of ±0.25% may also be 
used. 

DTMF OUTPUT 
Output. Pin 10. An NPN transistor emitter with a col­
lector tied to V+ drives the DTMF OUTPUT pin. The 
transistor base is connected to an on-chip operational 
amplifier that mixes the Row and Column tones. Figure 
7 shows the timing at this pin. 

The DTMF OUTPUT is the summation of a single Row 
frequency and a single Column frequency. A typical sin­
gle tone sine wave is shown in Figure 4. This waveform 
is synthesized using a resistor tree with sinusoidally 
weighted taps. 

The MK53731 is designed to operate from an un­
regulated supply; the TONE LEVEL is supply indepen­
dent, and the single row tone output level will be 
typically: 

Toi = -12 dBm ± 1 dB 
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The DC component of the DTMF output while active is 
described by the following equation: 

VOl?, = 0.3 V+ + 0.5 Volts 



V+~VDD 

v" 

DTMF 
OUTPUT 

KEYBOARD 
INTERFACE 

EN~~gER f------i;""'i-----' 

Figure 3. MK53731 Functional Block Diagram 
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Figure 4. lYplcal Single Tone 

Figure 5. lYpical Dual Tone 

Figure 6. lYplcal Spectral Response 

PACIFIER TONE 
Output. Pin 11. A 500 Hz square wave is activated upon 
acceptance of a valid key input, after the 32 ms de· 
bounce time. The square wave terminates after a max· 
imum of 30 ms or when the valid key is no longer 
present. In pulse mode, all valid key entries activate the 
pacifier tone. In tone mode, any non·DTMF (FLASH, 
PAUSE, LND, SOFTSWITCH) entry activates the paci· 
fier tone. The pacifier tone provides audible feedback, 
confirming that the key has been properly entered and 
accepted. 

MUTE OUTPUT 
Output. Pin 12. This pin is the MUTE OUTPUT for both 
tone and pulse modes. Timing is dependent upon 
mode. 

The MUTE OUTPUT consists of an open drain 
N·channel device. During standby, the output is high 
impedance and generally has an external pull up resis· 
tor to the positive supply. 

Table 2. DTMF Output Frequency 

KEY INPUT STANDARD FREQUENCY ACTUAL FREQUENCY % DEVIATION 

ROW 1 697 699.1 +0.31 
2 770 766.2 -0.49 
3 852 847.4 -0.54 
4 941 948,,0 +0,74 

COL 1 1209 1215.9 +0.57 
2 1336 1331.7 -0,32 
3 1477 1471.9 -0.35 
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DIAL SEQUENCE QJ 0 I FLASH I 0 

KEYBOARD 
INPUT 

KEYBOARD 
SCAN 

HKS 
INPUT 

DTMF 
OUTPUT 

PULSE 
OUTPUT 

MUTE 
OUTPUT 

NOTE: 

ENTER ENTEj.2 ENTER ENTER 

I FLASH 1 

------~--~--------------------------~------------.J 1 ~ ~ 2 f!- I FLASH PERIOD I I 
-- ------------------1 r------------- -------

I I· tH" ·1 ~ ~ 
---l'--___ ~-----------"'n'-----Ir ---------

j--1ITR--j 

For this example, key entries are :s 75 ms, but 2! 32 ms. 

Figure 7. Tone Mode Timing 

DIAL SEQUENCE 0 [2J I PAUSE 1 [2J 

ENTER ENTER ENTER ENTER 

0 [!] t PAUSE t [2J 
KEYBOARD 

INPUT 

-j r- 3 

KE;~~:RD =:mnn. ..... _____ JUUlI KEYBOARD SCAN 250 Hz 

I Dr~~TL 2 I r-- 6 4 I DIAL 1DIGIT I 1 PAUSE 2.5 SEC 

a"UUT':~T ----------UU--------U 

O~~~~T ____ II_~~~:.i~~u -Lf-m--nmncr~-n----
I~~T OFF HOOK I ON HOOK 

I 
-J j+ 4 

:6';~FIER ___ ~ ______ JIl.. ____ .JR.. ____ JL ____________________________________ _ 

Figure 8. Pulse Mode Timing 
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In the tone mode, MUTE OUTPUT is used to remove 
the transmitter and the receiver from the network dur­
ing DTMF signaling. During dialing, MUTE OUTPUT 
is active continuously until dialing is completed. 
MUTE OUTPUT goes active when any key is pushed. 

In the pulse mode, MUTE OUTPUT is used to remove 
the receiver and the network from the line. Different cir­
cuitry is required for tone and pulse muting external 
to the IC and applications using both modes would not 
necessarily share circuitry. MUTE OUTPUT timing is 
shown in Figure 8 for pulse mode signaling and Figure 
7 for tone mode signaling. MUTE OUTPUT is active 
during each digit, and not active during the interdigit time. 
In both tone and pulse modes, MUTE OUTPUT goes 
active 40 ms before PULSE OUTPUT for a FLASH. 

HKS 
Input. Pin 17. Pin 17 is the hookswitch input to the 
MK53731. This is a high-impedance input and must be 
switched high for on-hook operation or low for off-hook 
operation. A transition on this input causes the on-chip 
logic to initialize, terminating any operation in progress 
at the time. The signaling mode defaults to the mode 
selected at pin 2. Figure 8 illustrates the timing for this pin. 

PULSE OUTPUT 
Output. Pin 18. This is an output consisting of an open 
drain N-channel device. In either pulse or tone mode, 
the FLASH key will cause a 560 ms output pulse at pin 
18. 

DEVICE OPERATION (Tone Mode) 

When the MK53731 is not actively dialing, it consumes 
very little current. While on-hook, all keypad input pins 
are internally pulled high. Rowand Column inputs as­
sume opposite states off-hook. The circuit verifies that 
a valid key has been entered by alternately scanning 
the Rowand Column inputs. If the input is still valid 
following 32ms of debounce, the digit is stored into 
memory, and dialing begins after a pre-signal delay of 
approximately 40 ms (measured from initial key 
closure). Output tone duration is shown in Table 1. 

The MK53731 allows manual dialing of an indefinite 
number of digits, but if more than 28 digits are dialed, 
the 53731 will "wrap around". That is, the extra digits 
beyond 28 will be stored at the beginning of the LND 
buffer, and the first 28 digits will no longer be availa­
ble for redial. 

NORMAL DIALING (Off-Hook) 

~ ~ ~ .... ETC 

Normal dialing is straightforward, all keyboard entries 
will be stored in the buffer and signaled in succession. 
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LAST NUMBER DIALED (LND) 

Last number dialing is accomplished by entering the 
LND key. 

PAUSE 

~ .... ETC 

A pause may be entered into the dialed sequence at 
any pOint by keying in the special function key, PAUSE. 
Pause inserts a 1.1-second delay into the dialing se­
quence. The total delay, including pre-digital and post­
digital pauses is shown in Table 3. 

HOOK FLASH 

~ .... ETC 

Hook flash may be entered into the dialed sequence 
at any point by keying in the function key, FLASH. Flash 
consists of a timed Break of 560ms. The FLASH func­
tion is stored in memory, but it will not be redialed as 
such. When a FLASH key is pressed, no further key 
inputs will be accepted until the hookflash function (560 
ms break) has been dialed. The key input following a 
FLASH will be stored as the initial digit of a new num­
ber (overwriting the number dialed prior to the FLASH) 
unless it is another FLASH. Consecutive FLASH en­
tries after a number is dialed will be stored sequential­
ly in the LND memory and a subsequent LND entry will 
cause the redial of that number with a delay, but not 
hookflash breaks, at the end of the redialing sequence. 
When redialing in tone mode, MUTE OUTPUT will 
remain active during the flash delay period. 

SOFTSWITCH 

When dialing in the pulse mode, a softswitch feature 
will allow a change to the tone mode whenever the * 
key, or SOFTSWITCH, is depressed. Subsequent * 
key inputs will cause the DTMF code for an * to be 
dialed. The softswitch will only switch from pulse to 
tone. After returning to on-hook and back to off-hook, 
the part will be in pulse mode. Redial by the LND key 
will repeat the softswitch. 



Table 3. Special Function Delays 

Each delay shown below represents the time required from after the special function key is depressed until a new 
digit can be dialed. 

The time is considered "FIRST" key is all previous inputs have been completed dialed. The time is considered 
"AUTO" if in redial, or if previous dialing is still in progress. 

FUNCTION FIRST/AUTO DELAY (seconds) 
PULSE TONE 

SOFTSWITCH FIRST 1.15 -
AUTO 1.85 -

PAUSE FIRST 1.84 1.15 
AUTO 2.50 1.20 
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Absolute Maximum Ratings' 

DC Supply Voltage ..................................................................... 6.5 Volt 
Operating Temperature ............................................................ OOC to +60OC 
Storage Temperature ...........................................•.............. -55OC to +125OC 
Maximum Power Dissipation (25°C) .................................................. : ... 500 mW 
Maximum Voltage on any Pin ........................................... , ........ (V+}+.3, (V-}-.3 

.. All specifications are for 2.5 Volt operation and full operating temperature range unless otherwise stated. 

ELECTRICAL CHARACTERISTICS 
DC Characteristics 

SYM PARAMETER 

V+ DC Operating Voltage 
TONE (Tone Mode) 

VMR Memory Retention Voltage 

I. Standby Current 

IMR Memory Retention Current 

VMUTE Mute Output Operating Voltage 

IT Operating Current (Tone) 

Ip Operating Current (Pulse) 

IML Mute Output (2.5 Volts) 
Sink Current (4.0 Volts) 

IpL Pulse Output Sink Current 

Ipc Pacifier Tone Sink/Source 

KRU Keypad Pullup Resistance 

KRD Keypad Pulldown Resistance 

V1L Keypad Input Level-Low 

MIN 

2.5 

1.5 

1.8 

1.0 
3.0 

1.0 

250 

0 

TYP MAX UNIT NOTES 

6.0 Volts 

1.3 Volts 1,6 

0.4 1.0 p.A 1 

0.15 0.75 p.A 5, 6 

Volts 7 

300 600 p.A 2 

150 250 p.A 2 

rnA 3 
rnA 

2.0 rnA 3 

500 p.A 4 

100 kohm 

500 ohm 

0.3V+ Volt 

V1H Keypad Input Level-High 0.7V+ V+ Volt 

VpULSE Operating Voltage (Pulse Mode) 

NOTES 
1. All inputs unloaded, Quiescent Mode (oscillator off) 
2. All outputs unloaded, single key input 
3. VOUT = 0.4 Voh. 
4. Sink Current for Your = 0.5 volts, Source Current for Your = 2.0 Volts 

1.8 6.0 Volts 

5. Memory Retention Voltage is the point where memory is guaranteed 
but circuit operation is not. 

6. Proper memory retention is guaranteed if either the minimum IMR is 
provided or the minimum V MR' The design does not have to provide both 
the minimum current or vmtage simultaneously. 

7. Minimum voltage where activation of mute output with key entry is ensured. 
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AC Characteristics - Tone Mode 

NO. SYM PARAMETER 

- TNK Tone Output No Key Down 

- TOi Tone Output (independent) 

- PEi Pre-Emphasis, High Band 

- DCi Tone Output DC Bias (V+ = 2,5) 
(V+ = 3,5) 

- RE Tone Output Load 

- TRIS Tone Output Rise Time 

- DIS Output Distortion 

- TR Tone Signaling Rate 

1 Tpso Pre-Signal Delay 

2 Tlso Inter-Signal Delay (repertory) 

TOUR Tone Output Duration (repertory) 

NOTES 
1. 0 dBm equals 1 mW power into 600 ohms or 775 mVolts. 

Important Note: The MK53731 is designed to drive a 10 kohm load. The 
600 ohm load is only for reference. 

2. Single tone (low group), as measured at pin 10, TA = 25°C. 
3. Supply voltage = 2.5 to 6 Volts, RE=10 kohms. 

MIN 

-13 
173 

1,6 

1,2 

40 
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TYP MAX UNITS NOTES 

-80 dBm 1 

-12 -11 dBm 1, 2 
194 218 mVrms 3 

2,0 2.4 dB 

1,0 Volts 
Volts 

10 kohm 4 

1,0 ms 5 

5,0 8,0 % 3 

8,0 I/sec 

ms 6 

54 ms 

74 ms 

4. Supply voltage = 2.5 Volts. 
5. Time from beginning of tone output waveform to 90% of final magnitude 

of either frequency. Crystal parameters suggested for proper operation are 
Rs < 100 ohms, Lm~96 mH, Cm~O,02 pF, Ch~5pF, f~3,579545 MHz, and 
CL ~18 pF, 

6. Time from initial key input until beginning of signaling. 



AC Characteristics - Keypad Inputs, Pacifier Tone 

(Numbers in left hand column refer to the timing diagrams.) 

NO. SYM PARAMETER MIN TYP MAX UNITS NOTES 

3 TKO Keypad Debounce Time 32 ms 1 

- FKS Keypad Scan Frequency 250 Hz 1 

- FpT Frequency Pacifier Tone 500 Hz 1 

4 TpT Pacifier Tone Duration 30 ms 1 

- THFP Hookflash Timing 560 ms 1 

NOTES 
1. Crystal oscillator accuracy directly affects these times. 

AC Characteristics - Pulse Mode Operation 

NO. SYM PARAMETERS MIN TYP MAX UNITS NOTES 

- PR Pulse Rate 10 PPS 1 

5 PDP Predigital Pause 48 ms 2 

6 IDP Interdigital Pause 740 ms 2 

7 TMO Mute Overlap Time 2 ms 2 

8 TB Break Time 60 ms 2 

9 TM Make Time 40 ms 2 

NOTES 
1. 10 PPS is the nominal rate. 
2. Figure 8 illustrates this relationship. 
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E DESCRIPTION ~:'~~~~P (N) (.300) 
PlastIc 

U 
I .120 

~_!Zl;,,,oo~~ ----T 
"_"~D--'J ~._ 

@ .100 010 flash on either e 
II length includes . NOTE: Overa 
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FEATURES 

o Low standby power 

o Minimum external parts count 

o Uses inexpensive 3.579545 MHz television color-burst 
crystal to provide high-accuracy tones 

o Improved loop compensation 

o Distortion lower than industry standards 

o Low voltage operation - 2.5 volts 

o Uses low-cost calculator-type keyboard (Form A contact) 
or standard 2-of-8 keyboard 

o Auxiliary switching functions on chip 

o Multiple key entry pin-selectable to either single tone or 
no tone 

DESCRIPTION 

The MK5380 is a monolithic, integrated circuit fabricated 
using Mostek's Silicon Gate CMOS process. A member of 
the Tone 111* family of integrated tone dialers, the MK5380 
uses an inexpensive crystal reference to provide eight 
different audio sinusoidal frequencies, which are mixed to 
provide tones suitable for Dual-Tone-Multi-Frequency 
(DTMF) telephone dialing. 

The MK5380 was designed specifically for integrated tone­
dialer applications that require the following: wide-supply 
operation with regulated output, scanned keyboard inputs, 
auxiliary switching functions, and a Chip Disable input. 

Keyboard entries to the MK5380 integrated tone dialer 
cause the selection of the proper divide ratio to obtain the 
required two audio frequencies from the 3.579545 MHz 
reference oscillator. 

*Trademark of Mostek Corporation 
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M 1{5380(N,P,J) 
INTEGRATED TONE DIALER 

PIN CONNECTIONS 
Figure 1 

V+~ 1 

CHIP _2 
DISABLE 

COL1_ 3 

COL2_ 4 

COL3_ 5 

OSCIN_7 

OSCOUT_B 

16_TONEOUT 

15 _ ~~~~~~ TONE 

14_Ri5W1 

13_ROW2 

12_ROW3 

11_ROW4 

10 _MUTE OUT 

9_COL4 

D-to-A conversion for synthesis of the tones is accom­
plished on chip by a sinusoidally tapped resistor tree. 

Pin connections are shown in Figure 1 and a block diagram 
of the MK5380 is shown in Figure 2. 

FUNCTIONAL DESCRIPTION 

V+, Pin 1 

Pin 1 is the positive supply pin. The voltage on Pin 1 should 
be between 2.5and 1 0.0 volts, measured relativetoV-(Pin 6). 

CHIP DISABLE, Pin 2 

When the Chip Disable input is connected to the V- supply, 
tone generation will be inhibited, the keyboard inputs will go 
to a high impedance state, and the amplifiers and oscillator 
will be powered down. The Chip Disable input has a pull-up 
resistor to the V+ supply and when floating or tied to V+, the 
MK5380 will operate normally. 



MK5380 BLOCK DIAGRAM 
Figure 2 

12 

KEYBOARD SCAN 
CIRCUITRY 

KEYBOARD SCAN 
CIRCUITRY 

KEYBOARD CONFIGURATION 
Figure 3 

COL .... I-----.. A ~.------------~. ROW 
CLASS A KEYBOARD 

L!: ___ ~::: 
2-0F-8 KEYBOARD 

ELECTRONIC INPUT 
Figure 4 

I" 

NOTE: td is minimum tone duration plus 
oscillator start up time (tRISE) 

v-

00 0 Oscillator Disable 
CD 0 Chip Disable 

FUNCTIONAL DESCRIPTION (Continued) 

COL-ROW INPUTS, 
Pins 3, 4, 5, 9, 11, 12, 13, 14 

TONE 
OUT 

The MK5380 features inputs compatible with the standard 
2-of-8 keyboard, the inexpensive single-contact (Form A) 
keyboard, and electronic input. Figure 3 shows how to 
connect to the two keyboard types and Figure 4 shows 
waveforms for electronic input. 

The internal structure of the MK5380 Rowand Column 
inputs is shown in Figure 5. These inputs are designed to 
sense a connection between Rowand Column, or an 
electronic input as shown in Figure 4. Table 1 is a functional 
truth table for these inputs. Note that at least one Rowand 
one Column input must be active to generate a valid output. 

When operating with a keyboard, normal operation-is for 
dual-tone generation when any single button is pushed, 
and single-tone operation when more than one button in 
the same row or column is pushed. Activation of two or 
more diagonal buttons will result in no tones being 
generated. 

V-, Pin 6 

Pin 6 is the power supply return pin and it is the 
measurement reference for V+ (Pin 1). 
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FUNCTIONAL TRUTH TABLE 
Table 1 

ACTIVE LOW INPUTS 

ROW COLUMN 

One One 

Two or More One 

One Two or More 

Two or More Two or More 

NOTE: STI is floating. 
CD is floating. 

OSC IN, Pin 7; OSC OUT, Pin 8 

OUTPUT 

Dual Tone 

Column Tone 

Row Tone 

No Tone 

The MK5380 contains an on-board inverter with sufficient 
loop gain to provide oscillation when working with a low­
cost television color-burst crystal. The inverter's input is Osc 
In (Pin 7) and output is Osc Out (Pin 8). The circuit is 
designed to work with a crystal cut to 3.579545 MHzto give 
the frequencies in Table 2. The oscillator is disabled 
whenever a keyboard input is not sensed. 

Any crystal frequency deviation from 3.579545 MHz will be 
reflected in the tone output frequency. Most crystals do not 
vary more than ± .02%. 

OUTPUT FREQUENCY DEVIATION 
Table 2 

Tone Output 
Frequency 

Standard Using 

DTMF 3.579545 
(HzI MHz Crystal 

I, 697 699.1 
ROW I, 770 766.2 

13 852 847.4 
I, 941 948.0 

15 1209 1215.9 

COL 16 1336 1331.7 

17 1477 1471.9 

18 1633 1645.0 

MUTE OUT, Pin 10 

% 
Deviation 

From 
Standard 

+0.31 
-0.49 

Low 
-0.54 Group 
+0.74 

+0.57 
-0.32 High 
-0.35 Group 

+0.73 

The Mute output is a conventional CMOS inverter that pulls 
to V- with no keyboard input and pulls to the V+ supply 
when a keyboard entry is sensed. This output is used to 
control auxiliary switching functions that are required to 
actuate upon keyboard input. The Mute Output switches 
regardless ofthe state ofthe Single Tone Inhibit input. Mute 
output is not affected by keyboard inputs when CD is tied to 
V-. 

ROW AND COLUMN INPUTS 
Figure 5 

ROW 
OR 
COL 

~+-------~----~----------_Q 

'STATIC PROTECTION CIRCUITRY 

NOTE: Chip Disable is floating. 
When CD is tied to V-, Rowand 
Column inputs go to a high impedance state. 

SINGLE TONE INHIBIT, Pin 15 

STROBE (ROW) 
OR 

STROBE (COL) 

: 

The Single Tone Inhibit input is used to inhibit the 
generation of other than dual tones. It has a pull-up to the 
V+ supply and, when floating, single or dual tones may 
be generated as described ill the paragraph under 
Row-Column inputs. 

When forced tothe V- supply, anytimetwoor more rows (or 
columns) are activated, no tone will result. 

TONE OUT, Pin 16 

The Tone output pin is connected internally in the MK5380 
to the emitter of an npn transistor whose collector is tied to 
V+. The base of this transistor is the output of the on-chip 
operational amplifier which mixes the row and column 
tones together. 

The level of a dual tone output is the sum of the levels of a 
single row and a single column output. This level is 
controlled by an on-chip reference which is not sensitive to 
variations in the supply voltage. 

A typical single-tone sinewave output is shown in Figure 6. 
This waveform is synthesized using a resistor tree with 
sinusoidally weighted taps. 
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A simple measurement of distortion may be made directly 
from the screen of a spectrum analyzer by comparing any 
component to one of the fundamentals. 

TYPICAL SINE WAVE OUTPUT - SINGLE TONE 
Figure 6 

Figures 7 and 8 show a typical dual-tone waveform and its 
spectral analysis. 

TYPICAL DUAL-TONE WAVEFORM (Row 1, Col 1) 
Figure 7 

SPECTRAL ANALYSIS OF WAVEFORM IN FIG. 7 
(Vert-10 dB/div. Horizontal- 600 Hz/div.) 
Figure 8 

TONE LEVEL TEST CIRCUIT 
Figure 9 

3.579545 
MHz 0 

CRYSTAL 

Vs =2.5·10V 

2 

CD V+ 

70SC 
IN 

16 
L--+-~~-O TONEoUT 

TONE 
OSC OUT RE = 100 n 
OUT 

3 con 
4 __ 

COl2 

v-
6 

NOTE: The above circuit connections are for a Row 1 
single tone test. For a Col 1 single-tone 
test. connect Row 1 (Pin 14) and Row 2 
(Pin 13) to Coi'1' (Pin 3). 
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ABSOLUTE MAXIMUM RATINGS* 

DC Supply Voltage V+ ............................................................................ 10.5 volts 
Any Input Relative to V+ ......................................................................... +0.30 volts 
Any Input Relative to V- ......................................................................... -0.30 volts 
Operating Temperature ...................................................................... -30°C to +60°C 
Storage Temperature ....................................................................... -55°C to +125°C 
Maximum Circuit Power Dissipation ................................•. 500 mW @ 25°C (see derating curve below) 
*Stresses above those listed under "Absolute Maximum Ratings" maycause permanent damage to the device. This isa stress rating only and functional operationofthe device at 

these or any other condition above those indicated in the operational sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

RECOMMENDED OPERATING CHARACTERISTICS 

POWER DISSIPATION DERATING CURVE 
Figure 10 

60-+----------__ '-

TA 40 

I'C) 20 

O-+-----r----,-----,-----~----+_--
o 100 200 300 

mW 

elECTRICAL CHARACTERISTICS 
DC CHARACTERISTICS 
(-30°C ~ T A ~ 60°C) 

SYM PARAMETER 

V+ DC Operating Voltage 

VIL Input Voltage Low - "0" 

VIH Input Voltage High - "1 " 

RIP Input Pull-Up Resistance, STI, CD 

155B Supply Current - Standby and CD 

floating or tied to V+. (TA = 25°C) 

Iso Supply Current - Operating 
(CD floating or tied to V+) 

RKPU Keyboard Pull-Up Resistance 
CD tied to V+ 
CD tied to V-

RKPD Keyboard Pull-Down Resistance 
CD tied to V+ 
CD tied to V-

IOlM Output Drive, MUTE - No Entry 

10HM Output Drive, MUTE - Valid Entry 

400 500 

MIN 

2.5 

V-

70% ofV+ 

20 

0.5 
1.0 

0.5 
1.0 
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TYP 

0.1 
2.0 

1.0 
5.0 

100 
10 

4.0 
10 

2.0 
4.0 

2.0 
4.0 

DERATE AT 9 mW/'C 
WHEN SOLDERED INTO 
PC BOARD. 

MAX UNITS 

10.0 V 

30%ofV+ V 

V+ V 

125 k.f1 

2.0 ,.,A 
10.0 

2.0 mA 
10 

k.f1 
M.f1 

k.f1 
M.f1 

mA 

mA 

NOTES 

1,2 

1 

1 

3,4,6 
3,4,7 

3,5,6 
3,5,7 

8 

8 

9 
10 

11 
12 



AC CHARACTERISTICS 
(-30°C:::; T A:::; 60°C; 2.5 V:::; V+ :::; 10.0 V) 

SYM PARAMETER MIN 

tR1SE Tone Output Rise Time 

TONENKD Tone Output-No Key Down or CD 
tied to V-

TONEoUT Tone Output Voltage 200 
(Key Down and CD floating or tied 
toV+) 

PEHB Pre-Emphasis. High Band 

DIS Output Distortion 

fKBS Keyboard Scan Frequency 699 

NOTES 

1. All voltages referenced to V- (Pin 6), 
2.2.5 V minimum instantaneous in loop applications. 
3. All outputs unloaded. 
4. Current out of Pin 6, no key depressed. 
5. Current out of Pin 6, one key depressed. 
6. V+ = 2.5 V. 
7. V+ = 10.0V. 

8. When ROW or ~ inputs are sensed, the keyboard inputs are alternately 
strobed. When a Row is strobed, the Row pull-down and COi"UrTm pull-up 
resistances are enabled. This strobing alternates in the frequency range of 
699 to 9~z depending on which row is selected. When no inputs exist, 
either a Row or a Column input will be statically sensed. 

9. V+ = 2.5 V. VOLM = 0.5 V. 
10. V+ = 10.0 V. VOLM = 0.5 V. 
11. V+ = 2.5 V. VOHM = 2.0 V. 
12. V+ = 10.0 V. VOHM = 9.5 V. 
13. Time from a valid keystroke with no bounce to allow wave to go from 

minimum to 90% of final magnitude of either frequency. 

TYP MAX UNITS NOTES 

5.0 ms 13.14 

-80 dBm(600 0) 

245 330 mVrms 15. 16. 17 

155 mVrms 15.18.19 

2.0 dB 16 

5.0 10.0 % 16 

948 Hz 8 

14. Crystal parameters: RS::; 100 n, LM = 96 mH, eM::::: 0.02 pF, Ch = 5 pF, f::::: 
3.579545 MHz. CL = 1 B pF. 

15. Single-tone, low-group TA = 25°C. 
16.2.5 V::; V+:5 10.0 V, RE =: 100 n (See Figure 9). 
17. TONEOUT measured at Pin 16 (See Figure 9). 
18. TONEOUT (measured at Pin 16 in loop applications)::: 155 mVrms (typical), 

AE = 100 n. (See Figure 11), 
19. The tone level, when used in a subscriber set, is a function of the output 

resistor RE and the telephone ae resistance {RLI. The low-group single-tone 
output amplitude is a function of RE and RL by the relationship: 

~~ +Rc: 
TONEOUT - 0.2 R'L 

where Vo is the tone output amplitude at the phone line, and RL is the 
equivalent ac impedance in shunt with the tone generator (RL typically 
varies with loop current). RE is the resistor value from TONEOUT to V-. In a 
2500-Type application RL will typically vary from 200 to 500 O. Thus, at the 
phone line tone output levels will range from 2ooto 400 mVrms, depending 
on loop current. 
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TYPICAL APPLICATION 

Figure 11 shows an application of the MK5380 in a 
standard telephone set that uses the standard 2500-
Type Speech Network. 

TYPICAL APPLICATION IN 2500·TYPE TELEPHONE 
Figure 11 

PHONE 
LINE 

! 

R. 
22 f1 

'4 
ROW' 

~--------~'31ROW2 

~ ________ ~12~-R-OW--3 

~--------~1~"-R-OW--4 

TONE 16 
OUT 

MK538Q 

L-----------~·COL4 

L-------------~5~,COL3 

L-----------------~4~COL2 

L-__________________ ~3·COL1 

3.579545 c::::::::J 
MH, 

Jose 
IN 

8 asc 
OUT v~ 

2500 - TYPE SPEECH NETWORK 

R1 
100n 

- - -

R4 
300 k 

0.1 /-IF 

R6 
200k 

XMTR 
R7 

20k 51k 01 
2N3906 

R2 

51k 

R5 
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13V 
CR1 

1N4743 

C1 
0.0047 I-lF 
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PACKAGE DESCRIPTION 
Plastic Dual-In-Line (N) 
16-Pin 
MK5380N 

c::::]~ III v v v ~'JL _'" 
1---.760MAX.---=--r--

NOM
. EN~O~.! 

r :-"'11 -'" L NOM. _~. 

1'"1''' "G ~-I 
I 'L ~:~ . . 020 I I I 

MIN. I I ~~±.D~U I ~.326±.025~ 
+-l .060 NOM. ,0 I "- "-
~7EQUAlSPAces~ 

In' .100 

NOTE: Dimensions are in inches. 

PACKAGE DESCRIPTION 
Cerdip (J) 
16-Pin 
MK5380J 

NOTE: Dimensions are in inches. 

PACKAGE DESCRIPTION 
Side-Braze Ceramic (P) 
16-Pin 
MK5380P 

NOTE: Dimensions are in inches. 
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TELEPHONE LOW-COST MONOCHIP 

Specially designed for a basic low cost telephone set application, this 28-
pin IC provides transmission and line adaptation, DTMF generation and 
power supply for peripheral circuits. Interface is also possible with a micro­
computer for a more sophisticated set. 

.. Low working voltage 
• Wide operation current range 
• Adjustable automatic line length receiving and sending gain control 
• Adjustable automatic line length tracking anti-sidetone system 
• Adjustable dynam ic impedance 

• Microphone preamplifier compatible with both symmetrical and asym-
metrical inputs 

• Adjustable microphone amplifier gain 
• Adjustable earphone amplifier gain 
• Low send and receive noise 
• Click-free switch-over from speech mode to dialling mode & vice-versa 
• Silent position facility 
• Single-tone facility 
• Two keys roll over provided 
• Switch bounce elimination 
• Microcomputer interface available 
• Adjustable output tone level 
• Temperature independent output level 
• I nputs protected against electrostatic discharge 

Power supply for peripheral circuits. 
• Soon available in 5028 plastic micropackage 
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TEA3046 
]EL,PHONE lOW COST MONOCHIP 

COMMUNICA TIONS PRODUCTS 

TELEPHONE LOW-COST 
MONOCHIP 

GND 

Supply output 

CYST 

CN 

CVref 
Earphone 

output 

ZAL1 

ZAL2 

RCG2 

RCG1 

RZ 

Micro. mute 

Earphone mute 

CASE C8-132 

DP SUFFIX 
PLASTIC PACKAGE 

PIN ASSIGNMENT 

Vec 
Xtal 

1209 Hz 

1336 Hz 

1477 Hz 

1633 Hz 

697 Hz 

770 Hz 

852 Hz 

941 Hz 

RI 

} 
Mi crophone 
Inputs 



Cf' ... .... 
N 

1209 Hz 
1336 Hz 

1477 Hz 
1633 Hz 

CD 
r-

~ 
" o 

~ 
" » s: 



PIN DESCRIPTION 

Name No Description 
--

GND 1 Ground 

Supply output 2 Power supply output 
--------

CVST 3 CVST decouples the voltage stabilizer 

CN 4 Capacitor to reduce the noise 

CVref 5 CVref decouples the biasing voltage. This reference biasing voltage is temperature 
independant. 

Earphone output 6 Earphone amplifier output 

ZAL1 7 Short line antisidetone circuit ZAL 1 and earphone amplifier input. 

ZAL2 8 Long line antisidetone circuit ZAL2 and earphone amplifier input. 

RCG2 9 R CG 2 fixes gain control (see note 4). 
RCG1 10 RCG 1 fixes gain control (see note 4). 

--

RZ 11 RZ fixes the impedance value of the circuit. 

Earphone output 12 A short circuit to the ground on this pin mutes the earphone signal. 

Micro mute 13 A short circuit to the ground on this pin mutes the microphone signal. 

CF2 14 CF2 filters both microphone and DTMF signals. 

CF1 +RDTMF 15 CF1 and RDTMF filter the DTMF signal & set DTMF signal level. . 

Microphone 
16-17 

inputs 
_. 

RI 18 Vref. voltage on this pin is temperature stable. 
----

941 Hz 19 "D" logic input. 941 Hz keyboard row. 

852 Hz 20 "c" logic input. 852 Hz keyboard row. 
~-~- . ----

770 Hz 21 "B" logic input. 770 Hz keyboard row. 
-

697 Hz i 22 "A" logic input. 697 Hz keyboard row. 
e-- ---- -

1633Hz 23 "H" logic input. 1 633 Hz keyboard column. 
c----_. I --------

1477 Hz 24 I "G" logic input. 1 477 Hz keyboard column. 
- ------- - --_._------ --- ---

1336 Hz 25 "F' logic input. 1336 Hz keyboard column 
-.-~.----

1209 Hz 26 "E" logic input, 1209 Hz keyboard column. 
... _ .. ------- -_._._--------_._."'. 

Xtal 27 Oscillator input 
----------"-~------ - --.--~------------------------ -----

VCC 28 
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MAXIMUM RATINGS 

ymbol ~_~~alue Unit 

~_ +85 V 

Ptot 700 mW 

T a--:-~---~~ 25 to 65 - -+'-~~-

Tstg I, -55to 150 

1 
°c 

I ------- -----

STATIC E~ECTRICAL CHARACTERISTICS 
- 25°C,;; Tamb ,;; + 65°C 
Line impedance ZL; 600 (} __ ~~_~.~~~~ ____ ~_~~~~~~~;i-~ti~=~~~~==.~·~-~~~.~- l-=SC'yc:mc:bc:o:cI_+_-,-M:ci:::n_+_-"--=--j_~:=_+---===--j 
Line current (pin 28) , 

MPU supply OFF 
MPU supply ON 

Voltage over the Ie (pin 28) 
IL=15mA 

IL 15 

____ ~_____________ _ ________ -'I"L __ +--'-l ,-7 -+---t--'-=-+-----I 

V28 3.9 
1~=100 rnA _______ ~ _____ ~~ ___ ~+.--'-V.::2.::8-t---_-+---+--'-'-+---_1 

Voltage stabilizer (pin 3) 
IL;15rnA 
IL = 100 rnA 

Power supply (pin 2) 
max current (V2 = 3.2 V) 

Sending mode V28:= 5dBm 
Without AC line signal I 

5.114 

Vc 
Vc 

12 
12 

0.6 
1 



I 

DYNAMIC ELECTRICAL CHARACTERISTICS 
Tamb=+25°C 
Line impedance ZL = 600 0 
F = 1 kHz 

Characteristic 

Max sending gain 
RM = 0 (No gain control action note 1) 

Gain control 

Symbol Min 

Gs max 49.5 

Typ Max Unit 

50.5 51.5 dB 

S 7 dB Sending gain decrease 
(Note 1) 

I--'---'---.----~~.----... -------+----+---+-------- .-----.-- ----
Common mode rejection ratio (G S max) 

Line tignal distortion MPU supply ON 
V28 .. 3.5 dBm 
V28 .. 5.5 dBm 

Line signal distortion MPU supply OF F 
V28 .. 3.5 dBm 
V28 .. 5.5 d8m 

Imput impedance 

50 so 

5 
10 

2 
10 

Symetrical mode (pin lS.17) Zes 1.5 2 2.5 
Asymetrical mode (pin lS) Zea 0.7 1 1.3 

dB 

% 

% 

kO 

r-_A_Sy~m_e_t_ri_ca_l_m_o_d_e~(~~_'n_l_7~) ____________ -r __ ze_a_-+ __ 5 __ t-__ 7 __ r-__ 9_-+ __ ~ 

Transmission noise level (pin 28) - - - 65 - dBmp I 
(Psyphometric RM = 200 0 

~a~~e ~~uction during dialing - 50 - -_ II--'d_BB--- -j 
2 wires to 4 wires conversion efficiency 
(Note 2 - Reception gain from line to 

earphone is 0 d8: V281 V26 = 1) 
IL=30mAeZL=6000 E 15 - I 

r-_I...,L_=_8_7_m_A_e_Z...,L_=_Z...,L"-L _____________ t-__ E_-t __ 1_5_-+-------t~------+-....::--l 
Earphone amplifier (Note 3) II d_B i 

Max gain (no gain control I L = 30 mA • G R = V61 VB) G R max 1 9 20 21 

I-_G_ai_n_c_o_nt_r_ol~(_R_ec_e_'p_ti_o_n..::g'_a_in_d_e_c_re_a_se~) ________ -r_-=GR 5 6 7, - ! 

Earphone signal distortion -'-'--t------r------t--7-~3-0 [:-B_%:-~-~-::' (R earphone> 1500 .V6 =-10 dBV) _, 

Output noise level - - 65 

Impedance: depends on external component. RZ Z 500 600 

(Z = (V28/128) AC and RZ pin 11 = 750) 

OTMF Granerat or (note 4) 
3.579545 Crystal oscillator frequency - - - MHz 

Tone frequency accur.acy - - 1.5 - + 1.5 % 
Low group tone level (depends on external components) - - 11 - - 6 dBm 
High group tone level (depends on external components) - - 9 - - 4 dBm 
Preemphasis (depends on external components) - + 1 + 2 + 3 dB 
Distortion DTMF signal (depends on external components) - - - - 26 dB 

I__-D~TM'-'-F~s~ig~n~a-I~le-v~el-s~p~re~a~d~(d~e~pe~n-d~s-o~n~ex~t~er_n~a_lc~0~m_p~0~n~e_n~ts~)~--------+_---~2---+---~-----1__--+-2---+i~---d.B----~ 
Logic inputs (note 5) keyboard mode I . 

.Switch bounce elimination - 0.5 - II 

Keyboard contact resistance "ON" - - - I 
Keyboard contact resistance "OFF" - 500 -

10 
ms 
kO 

__ ~. __ kO . __ ._. 
Logic inputs (note 6) MpU mode I 

Current drawn by A.B.C. and 0 input to go low - - 20 50 pP-
Current to force inputs E.F.G and H to go high - - 20! 50 /J. A 

~. _~nputimP!da~c~e~ _______________________________ I__------_t---------+_--~5~--+-___ -____ i~---k~O.,--

~ Input max volta~: _~~_ ~._~~~~_~~~:~~~~~~u_t_s _____ ~ __ .L. __ -__ L. __ O_---'. __ -__ _'_ Ii ____ V_2_B ____________ V _ 
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External components: 

RAL1 = RAL2 = 0 
CAL1 = CAL2 = 47 pF 
RALB1 = RALB2 = 56 kO 
REC 1 = REC2 = 6.2 kO 
CEC1 = CEC2 = 2.2 nF 
RDTMF = 5110 CF1 = 106 nF 
RZ = 75 0 
RCG1 = 60 kO RCG2 = 14 kO 

Note 1: 1 ransmission mode ~ test diagram 

CF2 = 10 nF 
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Note 1: test conditions (continued) 

Maximum transmission gain for IL = 30 mA 

GSmax = ~~ 

30 

• For other values of line current and corresponding 
values of RCGl and RCG2: see application note. 

Gain reduction during dialing 

• Close swith S (pin 13). 

llJ.1 

Gain control: 

• For IL = 30 mAo GS = GSmax· 
• For IL = 87 mAo GS = GSmax - 6 dB. 

87 IllmAI 

CMRR 

• For IL = 30 mA. 

GSCM = V28 CMRR = GSmax 
Vm GSCM 

17<>----11 
160----1 

llJ.1 IV Vm 

Transmission noise level: 

• Measured on pin 28 with IL = 30 mA and the cor­
responding diagram on the microphone inputs. 
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Note 2: Antisidetone - test diagram 

External components: 

RZ = 75 0 RDTMF = 511 0 CFl = 106 nF CF2 = 10 nF 
RCGl = 60 kO RCG2 = 14 kO 
RAL 1 = 0 RALBI = 56 kO CALt = 47 pF RECI = 6,2 kO CECI = 2,2 nF 
RAL2 = 28 kO RALB2 = 51 kO CAL2 = 1,15 nF REC2 = 2,7 kO CEC2 = 2,2 nF 

Test conditions: 

• Short line: I L = 87 mA ZL = 600 0 

• Long line: IL = 30 mA ZL = ZLL 
ZLL represents a line 3,5 kilometers long with a 
diameter = 0,4 mm, 
Antisidetone efficiency: 

V6 
E = 20 log,o (-) 

V28 
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Note 3: Receiving mode - Test diagram 

External conponents: 

RAll = RAL2 = 0 CAll = CAL2 = 47 pF RALBl = RALB2 = 56 kO CECl = CEC2 = 62 kO 
RDTMF = 5110 RECl = REC2 = 2.2 nF RZ = 75 0 RCGl = 60 kO RCG2 = 14 kO 

CFl =106 nF CF2 = 10 nF 

Test conditions: 

Maximum receivin"g gain: 

• For Ii.. = 30 rnA GRmaX=~ 
VB 

Gain control: 

• For IL 30 rnA GR = GRmax 
• For IL 0= 87 rnA GR = GRmax - 6 dB 

Output noise level: 

• Measured on pin 6, with the corresponding diagram 
on microphone inputs. 
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Note 4: DTMF - Test diagram 

External conponents: 

RALl = RAL2 = 0 CAll = CAL2 = 47 pF RALBl = RALB2 = 56 kO 
CECl = CEC2 = 62 kO RECl = REC2 = 2.2 nF 
RZ = 75 0 RCGl = 60 kO RCG2 = 14 kO 
RDTMF = 511 0 CFl =100 nF CF2 = 10 nF 
IL = 30 mA 

Frequency accuracy, tone levels, preemphasis, distor­
tion can be measured by putting the right code on the 
logic inputs for every couple of frequencies. See note 5 
and 6. 

Remaining receiving gain during dialing: the circuit 
must be in test mode (single-tone). 
Remaining gain = 20 log,o (V6/V28). 
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Note 5: Logic inputs table .. Keypad mode 

EQUIVALENT DRAWING OF LOGIC INPUTS 

INPUTS A. B. C. 0 INPUTS E. F. G. H 

OPEN = HIGH 

Inputs 

A 8 C 0 E 

H H H H L 

L H H H L 

H L H H L 

H H L H L 

H H H L L 

H H H H H 

H H H H L 

H H H H L 

H H H H L 

L H 

L 

L 

L 

L H 

L 

L 

L 

L H 

L 

L 

L 

L H 

! L 

L 

L 

Note 5.1: Speech mode. 

Not85.2: Test mode. 

F 

L 

L 

L 

L 

L 

L 

H 

L 

L 

H 

H 

H 

H 

Low group tones. 

Note 5.3: Test mode. 
High group tones. 

20/1A 

Generated 
G H tones (Hz) 

L L -

L L 697 

L L 770 

L L 852 

L L 941 

L L 1209 

L L 1336 

H L 1447 

L H 1633 

697 + 120 

697 + 1 336 

H 697+1477 

H 697 + 1 633 

770 + 1 209 

770 + 1336 

H 770+1477 

H 770 + 1633 

852 + 1209 

852 + 1 336 

H 852+1477 

H 852 + 1633 

941 + 1 209 

941 + 1336 

H 941+1477 

H 941 + 1 633 

Note 5.4: This table is only valid if E,F,H,::: low 

Left OPEN = LOW 

Symbol Mute 

- off 

- on 

- on 

- on 

- on 

- on 

- on 

- on 

- on 

"1" on 

"2" on 

"3" on 

"A" on 

"4" I on 

"5" on 

"6" on 

"8" on 

"]" on 

"8" on 

"9" on 

"C" on 

"*" on 

"0" on 

" on 

"0" 

As soon as one of the inputs E,F,G,H, is high, the others are considered low. 
As soon as one of the inputs AB,C,D, is low, the others are considered high. 
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Note 6: Logic inputs table - Microprocessor mode 

-- I 
Inputs Generated --

A B C D E F H G tones (Hzl 

H H H H L L -
X X X X H L -
H H H H H H 697 + 1209 

H H H L H H 697 + 1336 

H H L H H H 697+1477 

H H L L H H 697 + 1633 

H L H H H H 770+ 1209 _._-
H L H L H H 770+ 1336 

~f'- L H H H 770+1477 
-

i H L L L H H 770+ 1633 

LIH H H H H 852 + 1209 
---f----- ---t-

H 852 + 1336 ~fi...T--.ti.--
LiHL'H H H 852 + 1477 

---I- ._ 

L L H H H H 941 + 1 209 
---+ - , -- +-- --- -f--+--
'j "+'t1" --+" ~-"" 

l L + L -t-H JL _ _ .H _ H 941 + 1 336 
I L f_Lt L ; H+_....fi._-r-!it 941 +1477 , 
L._ 

L ! L I L , L , H H 941 + 1 633 
_-.l _______ J.. _____ 1 ____ J ___ '--__ 

Note 6.1: Speeck mode. 

Note 6.2: Silence position. 

Note 6.3: Mute coincides with tone borsts. 

I mpedance mute or silent setting 

EFH=MUTE 

Symbol Mute 

- off 

- on 

"I" on 

"2" on 

"3" on 

"A" on 

"4" on 

"5" on 

"6" on 

"B" on 

"7" on 

"8" on 

"9" on 

"C" on 
..... on 

"0" on 

"#" On 

"D" on 

G = ENABLE __ --'I IL----_--' 

T Notes 

6.1 

6.2 

6.3 

I I 
t I 

TEA 3046 A--wvwi~----,I~ 
LINE SIGNAL SPEECH DTMF SILENCE DTMF SPEECH 
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FUNCTIONAL DESCRIPTION 

TRANSMISSION AND LINE ADAPTATION 

Includes microphone and telephone amplification, both 
with line length depending gain control and a line impe­
dance automatic matching 2-wireto 4-wire conversion. 

The microphone preamplifier performs high CMRR, for 
crosstalk and radio detection immunity and low noise 
characteristic. Its architecture allows symmetrical and 
asymmetrical inputs and external adjustment of gain to 
fit difference microphone capsules. A single pole filter 
limits the amplifier bandwidth for a best high frequency 
figure. 

The earphone amplifier is a low consumption type. It is 
click free when muted and its gain can be externally 
adjusted. 

2-wire to 4-wire conversion is performed by subtracting 
microphone signal from line before applying it to ear­
phone amplifier. An automatic line impedance tracking 
antisidetone circuit provides excellent sidetone effi­
ciency for every line length. 

The dynamic impedance of the circuit is set by an exter­
nal resistor to match with different line impedances. 

The line length is sensed through the line current. 2 
external components allow the gain control to compen­
sate any kind of line length and feeding bridge. 

DTMF SIGNAL GENERATION 

Tones are obtained from a crystal controlled ascill-atar 
followed by two independent programmable dividers 
and 2 sinewave synthetizers. The crystal is a low-cost 
TV model 3.58 MHz oscillator. 

The amplitude of the multi-frequency signal is set by an 
external resistor. 
The required tone frequencies are selected by either an 
inexpensive single contact 4 x 4 keypad or by a micro~ 
computer. Single-tone operation for testing is also pro­
vided. 

THE POWER SUPPLY 

This is 0.6 mA current source with a typ max voltage 
compliance of a 3.2 V. 
It can power either and electret microphone or a micro­
processor. 
If this source is not used, pin 2 is connected to ground to 
reduce the ICC (pin 28) current. 
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C SUFFIX 
CERAMIC PACKAGE 

CASE CB-132 

i+-____ 3!H·I""mo"-' ____ -I 

DIN 

A51E 

'" OA 1 A 
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PSUFFIX 
PLASTIC PACKAGE 

11) Nom'naidimens'on 
12~ True geometrical position 
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TEA 7531 
TELEPHONE SET LOUDSPEAKER AMPLIFIER .-~~-.--.--.................... .. 

COMMUNICATIONS PRODUCTS 

TEA 7531 
TELEPHONE SET LOUDSPEAKER AMPLIFIER 

The TEA 7531 is a 16-pin DIL integrated circuit especially designed to be used as 
a loudspeaker amplifier. It is the same as the TEA 7031 but without the switching 
supply for MCU. 

Functions and features implemented on the chip include: 

• Amplifying the incoming signal and feeding it to the loudspeaker. PGO and PG1 
inputs are used to set the loudspeaker gain in a range of 32dB to 14dB in 6dB 
steps. 

• Permitting the loudspeaker to be cut-off thus ensuring privacy of communication. 

• Incorporating the antilarsen (Anti acoustic feedback) system. 

• Producing maximum output power of 100 mW at 5 V or 25 mW at 3 V (into 
a 50 Ohms loudspeaker). 

BLOCK DIAGRAM 

LEVEL CONTROl. 
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CHAPTER 6 - HIGH SPEED 
DATA CONVERSION 





--~~-----
PRODUCT PREVIEW 

VIDEO SPEED 6-BIT FLASH AID CONVERTER 

The TS8306 is a monolithic 6 bit HMOS2 parallel (flash) AID conver­
ter designed for 20 MSPS conversion speed. 
Parallel sampling is performed via a resistor ladder and 64 auto­
balanced comparators. Conversion is accomplished within one clock 
pulse. 

A very low input capacitance (less than 15 pF) and a low input 
dynamic range (1 volt possible) allow very easy drive of the TS8306. 

• 20 MHz sampling rate. 
• 10M Hz input bandwidth without sample and hold. 
• Accuracy better than 6 mV (operation at low reference possible). 
• Single +5V supply. 
• Logic inputs and outputs are TIL and CMOS compatible. 
• 6 bit data. underflow and overflow lines are 3-state outputs. 
• 16 pin package (chip also available). 
• Very low cost device. 
• Soon available in 5016 plastic micropackage. 

• High speed data acquisition. 
• TV video digitizing. 
• Radar pulse analysis. 
• Medical imaging. 
• General purpose hybrid ADC·s. 
• Optical recognition. 
• Fax machine and video printer. 
• All high speed AI 0 conversion applications where low power and 

low cost are required. 

8LOCK DIAGRAM 

elK 

OVFl 

B6 
IMSBI 

B1 
IlSBI 

UNFl 

IT 

IN Voo GNO 
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TS8306 
20 MHz 6-BIT FLASH 

AID CONVERTER 

COMMUNICATIONS PRODUCTS 

HMOS2 
20 MHz 

6-BITFLASH 
AID CONVERTER 

CASE CB-79 

PSUFFIX 
PLASTIC PACKAGE 

ALSO AVAilABLE 

C SUFFIX JSUFFIX 
CERAMIC PACKAGE CEROIP PACKAGE 

PIN ASSIGNMENT 

elK ct 

GNO OVFl 

V(ref+) B61MSBI 

REF/2 B5 

V(r.n B4 

VIN B3 

VOO B2 

UNFl B11lSBI 



PIN DESCRIPTION 

NAME PIN N° FUNCTION OESCRIPTION 
TYPE 

CLK I 1 Clock input TT L level accepted 

GND I 2 General ground Inside, analog and digital ground are separated. 

Vlref') I 3 Upper reference Access to the upper resistance ladder 

REF/2 I 4 Middle reference Access to the middle resistance ladder. The conversion law can be 
changed by forcing this point by an external voltage source. 

Vlrer) I 5 Lower reference Access to the lower resistance ladder. 

VIN I 6 Analog input 

VDD I 7 Positive supply Inside, analog and digital supply are separated. 

UNFL 0 8 Under flow This line is set to logical "1" when the input signal is lower than the 
status line Vlref-) voltage. All data 181 to B6) are reset to logical "0". 

Bl 0 Output data 
ILSB) 9 to 

to 86 14 

IMSB) 

OVFL 0 15 Overflow status This line is set to logical "1" when the input signal is higher than the 
line Vlref') voltage; all data IBl to B6 are set to logical "1". 

CE I 16 Tristate enable CE commands the tristate mode for all output buffers IBI to B6, 
OVFL and UNFL). 
When CE = "1" : tristate 

CE = "0" : output valid 

MAXIMUM RATINGS 

Rating Symbol Value Unit 

SupplV voltage VDD o to + 7 V 

Storage temperature Tstg -60 to + 150 °c 
Operating temperature Tamb -60to+130 °c 
Power supply current on pins (2.71 17.12 150 mA 
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ELECTRICAL CHARACTERISTICS 
Tamb = +25 oC, VOO =+ 5 V, VREF+=+ 2 V, VREF -= Ov 

Characteristic Symbol Min Typ Max Unit 

Resolution N - - 6 BIT 
Integral linearity error ILE 0 ± 1/2 0 LSB 
Differential linearity error OLE - - 1/4 LSB 
Quantizing error QE - 1/2 - + 1/2 LSB 

Vollage supply VOO 4 5 5.25 V 
Power dillipalion 115 MHz) Po - - 120 mW 

Maximum sample rate FS - 20 - MHz 
Analog bendwilh Fe - 10 - MHz 
Aperture jitter la - - 250 pS 

Reference I.dda~ 
lower reference voltage REF- -0.5 0 - V 
upper reference voltage REF+ 0.8 2 VOO-l.5 V 
fuillcale range REF+- REF- - 2 - -
ladder resistance RL - 1.5 - kQ 

Input capacitence Cin - - 15 pF 

Logic oulpullow vollage VOL - - 0.4 V 
high vollage VOH 2.4 - - V 

Digital input low voltage VIH - - 0.8 V 
high voltage VIL 2.4 - - V 

TIMING DIAGRAM 

External clock 

Auto-zeroN N+' N+2 

eomparoton{ .,d 
latches 

Output ma.ter { 
slave register 

I 
Data available I 

d~,"~~~~"[=>< ___ ~X N ., X~_N_-,X .... _N_+ '---'!fJ),C N+ 2 ><= 
I I 
I I 
I i 
Tp= 30 ns (maxi 
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.5V 

driver 

Conventions 

• 
• 

TYPICAL CONFIGURATION 

I-----~ OVERFLOW 

r----------.MSB 

OUTPUT 

DATA 

I-----~LSB 

~------------~--------------------.UNDERFLOW 

Incoming ground pin 

Ground plane connected to the inco­
ming ground pin 

6-4 

Caution for use 

• 

• 

221lF tantalum capacitors 
(as near as possible to the incoming 
ground pin) 

100 nF ceramic capacitors 
(as near as possible to the device pin) 

• Avoid DC current flows in the ground plane 
• Try to respect star connections for high DC current 

flows (connection to the incoming pin) 



SOB "'0' 

, 

A50E 

CASES 

].}e':A05J 

, I 

02 

03 7~~_ 
o~ .... 

- 15' 

111 Nom.n~1 d,menSion 

1/1 TrU€9f'omelC1caipO>,110n 

16"m , 
(6-79 

llIOMSON 

~I' '-·r+'-11-'-r+. 06J 'I' :;:, 
iii I I +]-;;;;;;-' 

,-
1 

.!2 

.l 

. "', ! 

___ .. ~04~ 

5016 

eEl OA T A 

_4l 

, 
(8-359 -
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CB-79 

P SUFFIX 
PLASTIC PACKAGE 

ALSO AVAILABLE 

C SUFFIX J SUFFIX 
CERAMIC PACKAGE CERDIP PACKAGE 

CB-359 

FP SUFFIX 
PLASTI C PACKAGE 



NOTES 
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--~~-----
ADVANCE INFORMATION 

VIDEO SPEED 8-BIT FLASH AID CONVERTER 

The TS8308 is a monolithic 8-bit HMOS2 parallel (flash) A/D converter 
designed for 20 MSPS conversion speed. 
Parallel sampling is performed via resistor ladder and 256 comparators. 
Conversion is accomplished within one pulse. 
A very low input capacitance (less than 30 pF) and a low input dynamic 
range (1 V possible) allow a very easy drive of the TS8308. 

Typical characteristics: 

• Single +5 V supply. 
• ±1 LS8 integral non linearity. 
• ±o.5 LS8 differential non linearity. 
• 20 MHz sampling rate. 
• 5 MHz input signal without sample and hold adjunction. 
• Very low input capacitance (max. 25 pF). 
• All logic inputs and outputs are TTL compatible. 
• Data output: 8-bit binary code + overflow. 
• Output buffers for 8-bit data and overflow are 3-state type. 
• Accuracy better than 6 mV. 
• Pin to pin compatible with RCA CA 3308. 

Typical applications: 

• TV video digitizing. 
• Ultrasound signature analysis. 
• Transient signal analysis. 
• Radar pulse analysis. 
• High energy physics research. 
• High speed oscilloscope storage/display. 
• General purpose hybrid ADCs. 
• Optical character recognition. 
• Digital signal processor data acquisition systems. 
• Satellite operations. 
• Portable video speed products. 
• Video printer. 
• Fax machine. 
• Image processing. 
• Medical imaging. 
• All high speed A/D conversion applications where low power and low 

cost are required. 
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TS8308 
VIDEO SPEED 8-BIT FLASH 

AID CONVERTER 

COMMUNICATIONS PRODUCTS 

HMOS2 
VIDEO SPEED 
8-BIT FLASH 

AID CONVERTER 

CASE C8-68 

~ 2~ir[' 

P SUFFIX 
PLASTIC PACKAGE 

J SUFFIX 
CERDIP PACKAGE 

Ceramic package (C Suffix) is also available 

PIN ASSIGNMENT 

B11LSBI ASUP 

B2 3R/4 

B3 VAEF ~ 

B4 vin 

B5 R/2 

86 PHASE 

B7 CLK 

B81MSBI AGND 

·OVFL N.C 

R/4 VREF-

DGND GEl 
DSUP CE2 



VIN 

BLOCK DIAGRAM 

4>1 

4>2 

4>2 

256 -8 

ENCODER 

IRDMI 

CLOCK 

GENERATOR 

8 BIT 

OUTPUT 

MASTER 

SLAVE 

REGISTER 

1----....-!121------f171----....-! 
ASUP 

• 5 V ANALOG 

FUNCTIONS 

DSUP AGND 

• 5 V DIGITAL ANALOG 

FUNCTIONS GND 
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DIGITAL 

GND 

CLOCK 

PHASE 

OVFL 

~8 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

B1 



PIN DESCRIPTION 

Name Type Number I Function l Description 

B1(lSB) 1 ~-----------------+I'----------------------------------------1 

f-
____ to ____ +-___ O ____ +-____ t~o_ Output data 'I Tristate buffer outputs B8(MSB) 

OVFL 0 9 I Overflow status Ime This line is set to logical "'" when the input signal 

R!4 10 

DGND 11 

First quarter reference 

Digital ground 

is higher than the VREF+ voltage. All data (8, to 8a) are 
set to logical" 1 ". 

Access to the first quarter reference voltage 

I DSU __ P __ +-___ I ____ +-___ 1_2 __ -1 _____ D_'_gj_ta_l_s_UP_P_IY ____ ~-----------------------------------------1 
IcE2 I 13 Tristate command CE2 = "a" ; tristate for both overflow status 

and data lines 

14 

15 

NC 16 

AGND 17 

ClK 18 

PHASE 19 

RI2 20 

21 

22 

Tristate command 

Lower reference 

Non connected 

Analog ground 

Clock input 

Phase input 

Half reference 

Analog input 

Upper refetence 

GE2 = "1" : overflow valid lout data lines 
valid only if GEl ::= "0", 

Access to the lower reference voltage. A voltage 
source must be applied (or ground) 

TTL levels 

When phase is "0" the input signal is sampled on 
the failing edge of the input clock. When pbase is "1" " 
the input signal is sampled on the rising edge of the 
input clock 

Access to the half reference voltage 

Access to the upper reference voltage. A voltage source 
must be applied 

3 R!4 

r--------r--------+--------1------------------+------------------------------------------~ 
23 Third Quarter reference Access to the third Quarter reference voltage 

~_~~~P ___ _L ____ I ____ ~ ___ 2_4 __ ~ _____ A_n_a_IO_9_S_U_pp_I_Y ____ L_ ________________________________________ ~ 
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MAXIMUM/ RATINGS 

Rating Symbol Value Unit 

Supply voltage VDD o to + 7 V 

Storage temperature T stg - 60 to +150 "C 

Operating temperature Toper - 60to + 130 "C 

Power supply current on pins (2,7) 17. 12 150 mA 

ELECTRICAL CHARACTERISTICS 
Tamb = + 25'C ASUp = DSUp =+5 V VREF+ = +2 V VREF- =0 V 

Characteristic Symbol Min Typ Max Unit 

Resolution N - - 8 Bits 
linearityefror ILE - ± 112 - LSB 
Differential linearity error DLE - ± 1/4 - LSB 
Quantizing error QE -112 - + 112 LSB 

Voltage supply ASUP,DSUP 4 5 5.25 V 
Power dissipation (15 MHz) : Analog supply POA - 150 - mW 

Digital supply PDD - 250 - mW 

Maximum sample rate Fs 15 20 - MSPS 
Analog bandwith Fe - 5 - MHz 
Aperture jitter tIl - - 250 ps 

Reference ladder: 
Lower reference voltage VREF- -0.5 0 - V 
Upper reference voltage VREF+ 1 2 VOO - 1.5 V 
Full scale range VREF+ - VREF- 1 2 VOO - 1.5 V 
Ladder resistance RREF 400 650 900 .(}. 

Input capacitance Gin 25 30 pF 

Logic output low voltage VOL - - 0.4 V 
high voltage VOH 2.4 - - V 

Digital input low voltage VIH - - 0.8 V 
high voltage VIL 2.4 - - V 
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TIMING DIAGRAM (PHASE =" 0 ") 

External clock 

Auto-zero N N+' N+2 
iD, 

~~-{ latch.s 

~2 

~, --{ slew register 

~2 

I 
Data available I 

N·' N N+' !x 
N+2 

Output I==>< X X X ><= data change 
I I 
I I 
I I 
I ! 
Tp = XI ns Imaxl 

NB: If phase is set to "1", the external clock is inverted inside the circuit 
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FUNCTIONAL DESCRIPTION 

Circuit TS8308 includes: 

• a sequencer generating internal clock, 
• a core ensuring conversion, 
• an output circuit delivering digital data. 
• the sequencer generates 6 internal clocks from pins 

ClK and PHASE: 

-
Internal phases Circuits concerned 

4>1 Comparators 

4>2 
r--

Comparators 

4>3 Latches 

4>4 Encoder 

4>5 Output master/slave flip - flop 

4>6 Output master/slave flip ~ flop 

Function Value (PHASE = 0) 

Autozero elK 

Sampling and comparison elK 

Storage 4>2+0 

Transmission 4>2+0 

Sampling 4>.1 +0 .. -
Storage 4>2+0 

N.B. : 0 is a time-delay introduced to compensate for signal propagation time. 

• the core includes: 

- A resistor linear network delivering 256 reference 
voltages distributed linearly between external 
reference voltages VREF+ and VREF -. Access to 
quarter (R/4). half(R/2) and three quarter (3R/4) 
bridges enable the following: 

- either improve linearity by externally forcing 
reference voltages. 

- filter disturbances going through the bridge by 
means of external capacitors. 

- or delinearize the bridge by means of external 
resistors (law of linear compression by blocks). 

- A set of 256 voltage comparators parallel connec­
ted across the 256 taps of the reference bridge 
and the input analog signal which defines the 
256 (2') quantification levels. 
In first phase 4>1. these comparators store their 
flip-flop threshold then. in phase 4>2 they compare 
the thresholds with the input signal. 
The comparators with an input signal voltage 
lower than the reference voltage present a given 
state at the output. the others present the com­
plementary state. 
The 256 comparators output is stored in 
256 latches at the end of phase 4>3 = 4>2. 

- A 256 to 8 decoder detecting the transition bet­
ween the comparators in a given state and the 
ones in the complementary state. 

CEI CE2 Bl .... BB in 3rd state 

0 0 Ves 

0 t No 

1 0 Ves 

1 1 Ves 

< See application information. 
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The line enabled corresponds to the last compara­
tor which has tripped. i.e. the comparator with the 
reference voltage nearest by default to the input 
signal. 

- A ROM following the decoder and coding over 
8 bits the detected comparison chain in binary. 
If the input signal is lower than the lowest refe­
rence voltage (1 st comparator). code 0 is written 
at the output. 
If the input signal is highar than the upper most 
reference voltage(256th comparator). code 255 is 
written at the output and overflow bit is set to 1 .. 

• The output stage consists of 9 identical parts (8 bits 
and overflow) each formed of a flip-flop D connected 
to the ROM output with an output buffer. This buffer 
is enabled on phase 4>6 = 4>2 and includes a selec­
tive high impedance command. 
Inputs CEl andCE2 switch the output bits to this3rd 
state (with overflow bit if required) in order to facili­
tate the following<: 

- parallel connection of the 2 converters thus pro­
viding a double sampling frequency while main­
taining an 8 bit resolution. 

- series connection of the 2 converters providing a 
9 bit resolution while maintaining a 20 MHz 
sampling frequency. 

B9 (OVFL) in 3rd .tate 

Ves 

No 

Ves 

No 



TYPICAL EVALUATION CIRCUIT 

The general circuit used for the flash converter in typical 
conditions (8 bits, 20 MHz) is represented on figure 1. 

• Voltage reference. 
Flash converter requiring a positive reference vol­
tage (VREF') ranging from 1.5 V to 3 V (typ: 2 V), the 
circuit generates a reference voltage of 2.5 V from 
the power supply voltage (+5 V) and a precision regu­
lation diode (lC,). 

• Resistor bridge reference voltages. 
The circuit allows to access some particular points on 
the resistor bridge. These points correspond to 3/4, 
1/2 and 1/4 of the bridge total resistance. This fea­
ture enables use of the flash convertor in two ways: 

- in linear operation with these 3 points grounded 
by uncoupling capacitors in order to filter distur­
bances along the bridge (K2, K3 and K4 in posi­
tion 2), 

- in non-linear operation with the following 2 func­
tions: 

- improvement in flash converter integral linearity 
by forcing the 3 points to their corresponding 
voltages (K2, K3 and K4 on poisition 1), 

- implementation of a non-linear conversion law 
(compression law for instance) in order to better 
observe the results of the conversion on one part 
only of the transfer characteristic (K2, K3, K4 on 
position 1). 

• Analog signal. 
The input analog signal must be driven by a wide 
band buffer amplifier IC.) with a very low output 
impedance. 

* For typical application circuit, the same surroundings 
can be used. 

In order to eliminate the almost uncontrollable off­
sets introduced by the source generator or buffer 
amplifier proper, two capacitors parallel mounted 
(C,. and C,.) are added in series after the amplifier. 
For low frequencies « 1 MHz) tantalum capacitor 
(C .. ) is used as a short-circuit; for higherfrequencies 
(> 1 MHz) the ceramic capacitor (C,.) is used as a 
short~circuit. 

After these capacitors, a potentiometer (P5) with the 
middle point connected to the flash converter input 
adds a DC component to the input signal. The signal 
thus obtained has an overage value different from 
zero,lying between YREF-and YREF+and which can 
be converted by the flash converter. 

• Clock signal. 
Clock signals are TTL or CMOS signals. The PHASE 
command is used to invert (K, on position 1) or not(K, 
on position 2) the external signal. 

• Considerations on electrical layout. 
A certain number of elementary precautions should 
be taken in the electrical layout when using high 
frequencies. 
The main ones are as follows: 

- a ground plane for the components, 
- the ground tracks corresponding to the various 

signals (clock, input Signal, references) are sepa­
rated and connected together to a single point, 

- a star distributed power supplies(idem for ground) 
to avoid any possible loop, 

- a maximum capacitive uncoupling as close as 
possible to each circuit. 

6-13 
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8 81T RESOLUTION CONFIGURATION 20 MHZ SAMPLING RATE 

Component Valu. Component Value 

Rl 5.6 K!1(1/4W) Cl l00nF63V 

R2 3.3 KQ (114 W) C2 100 nF 63 V 

R3 1.2 KQ (1/4 W) C3 100 nF 63 V 

R4 560 Q (1/4 W) C4 100 nF 63 V 

R5 10KQ(1/4W) C5 100 nF 63 V 

R6 2 KQ (1/4 W) C6 100 nF 63 V 

R7 47Q(1/4W) C7 100 nF 63 V 

R8 47Q(1/4W) C8 l00nF63V 

PI 10 KQ (multiturns) C9 100 nF 63 V 

P2 10 KQ (multiturns) Cl0 100 nF 63 V 

P3 10 KQ (multiturns) Cll 2211F 16 V (Tantalum) 

P4 10 KQ (multiturns) C12 l00nF63V 

P5 10 KQ (multiturns) C13 22I1F 16 V (Tantalum) 

ICI T080136 C14 100 nF 63 V 

IC2 TOB 0084 C15 6811F 16 V (Tantalum) 

IC3 LH 0002 C16 100 nF 63 V 

IC4 TS 8308 

6-15 
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J SUFFIX 
CERDIP PACKAGE 

0, 

D'N 

A51D 

'" OA T A 

CASE 

CB-68 

C SUFFIX 
CERAMIC PACKAGE 

j 1) Nominal dimen$ion 

PSUFFIX 
PLASTIC PACKAGE 

121 True geometrical position 
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ADVANCE INFORMATION 

VIDEO SPEED 8-BIT FLASH A-D CONVERTER 

The TS8328 is the minimal configuration (20pins)ofthe TS8308 (24pins) 
full flash ADC. 
This monolithic parallel AID converter is designed for 20MSPS conver­
sion rate. Sampling is performed via a resistor ladder and 256 auto­
balanced high speed and high accuracy comparators. Conversion is 
accomplished within one clock pulse. 
A very low input capacitimce (less than 25 pF) and a low input dynamic 
range,(1 V possible) allow a very easy drive of the TS8328. 

Typical characteristics: 

• Single +5 V supply. 
• ±1 LS8 integral non linearity. 
• ±0.5 LSB differential non linearity. 
• 20 MHz sampling rate. 
• 5 MHz input Signal without sample and hold adjunction. 
• Very low input capacitance (max 25 pF). 
• All logic inputs and outputs are TIL compatible. 
• Data output:' 8-bit binary code. 
• Output buffers for 8-bit data are 3-state type. 
• Accuracy bener than 6 mY. 
• 20 pins slim line package (0.3 inch). 

Typical applications: 

• Pulse coding for high energy phYSics experiments. 
• High speed data acquisition and instrumentation. 
• TV and video digitizing. 
• Radar pulse coding. 
• Medical and industrial imaging. 
• Optical recognition. 
• All high speed AID conversion applications where low power and low 

cost are required. 

3 RJ4 

"2 

BLOCK DIAGRAM 

AGNO OGNO 
Analog Digital 
GND OND 

Cf 
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HMOS2 
VIDEO SPEED 

8 BIT FLASH ADC 

CASECB-194 

J SUFFIX 
CERDIP PACKAGE 

~ 
1 

PSUFFIX 
PLASTIC PACKAGE 

* Ceramic package (C Suffix) is also available. 

PIN ASSIGNMENT 

B1 ASUP 

B2 3 R/4 

B3 V REF+ 
84 VIN 

B5 R/2 

B6 ClK 

B7 AGND 

B8 VREF-

R/4 CE 

DGND DSUP 



PIN DESCRIPTION 

Name Type N° Function I Description I 
.L.-

Bl (lSBI 0 1 Output data Tristate buffer, outputs 
to to 

BS (MSBI (MSBI 8 

R/4 I 9 First quarter reference Access to the first quarter reference voltage 

DGND I 10 Digital ground 

DSUP I 11 Digital supply 

CE I 12 Tristate command Commands the 3 state mode for data lines 
CE = "0" : 3 state 
CE = "'" : data valid 

VREF- I 13 Lower reference Access to the lower reference voltage. A voltage source 
must be applied (or ground). 

AGND I 14 Analog ground 

ClK I 15 Clock input The input signal is sampled on the falling edge of the 
clock. Output data are changing on the next rising edge. 

R/2 I 16 Half reference Access to the half reference voltage. 

VIN I 17 Signal input 

VREF+ I 18 Upper reference Access to the upper reference voltage. A voltage source 
must be applied. 

3 R/4 I 19 Third quarter reference Access to the third Quarter reference voltage. 

ASUP I 20 Analog supply 

MAXIMUM/RATINGS 

---
I Rating Symbol Value Unit 

I Supply voltage VDD - 0.3 to + 7 V 

Storage temperature t Stg - 60 to 150 'C 

Operating temperature toper - 60to 130 'C 

Power supply current 
'-----------

110. Ill. 114. 120 150 rnA 

6·20 



ElECTRICAL CHARACTERISTICS 
Tamb=+2S"C ASUP=DSUP=+5V VREF< = + 2 V VREF-= 0 V 

Characteristic Symbol .Min Typ Max Unit 

Resolution N B Bits 
linearity error ILE ± 1 LSB 
Differential linearity error DLE ± 1/2 LSB 
Quantizing error DE - 112 + 112 LSB 

Voltage supply ASUP,DSUP 4 5 5.25 V 
Power dissipation (15 MHz) . Analog supply PDA 300 mW 

Digital supply PDD 100 mW 

Maximum sample rate FS 15 20 MSPS 
Analog bandwidth Fe 5 MHz 
Aperture jitter 'a 250 ps 

Reference ladder: 
Lower reference voltage VREF- 0 0 V 
Upper reference voltage VREF+ 2 VDD -15 V 
Full scale range VREF+ - VREF- 1 2 VOD - .1.5 V 
Ladder resistance RREF 500 650 800 n 
Input capacitance Cin 25 30 pF 

logic output low voltage VOL 0.4 V 
high voltage 

'(}?,H 
2.4 V 

Digital input low voltage IH 0.8 V 
high voltage VIL 2.4 V 

TIMING DIAGRAM 

External clock 

Auto-zero N N+' 

Output mast .. { 
sla~ register 

I 
Data available I 

Output l-V X N-' X,----,N'-----.X N<, !x N<2 ~ 
data change l ~ ____ ..J.. .. .--. '---+--j' I . ~ 
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J SUFFIX 
CERDIP PACKAGE 
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CSUFFIX 
CERAMIC PACKAGE 
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Summary 
ASIC ASIC PRODUcrs SEA-OF-GATES 

DATA COMMUNICATION ETHERNET: LANCE AND SIA 

STARLAN: HUB AND STATION 

PACKET SWITCHING: X.25 CONTROLLER 

TELECOMMUNICATION SWITCHING 

CIRCUITS CODEC AND FILTERS 

TRANSIENT PROTECTION 

TELEPHONE SET 

MILITARY PRODUCTS 

MICROPROCESSORS/ 
MICROCONTROLLERS 

MEMORIES 

DATA CONVERSION 

MODEMs 

DSP AND ANAWG FRONT END 

ISDN 

MEMORIES 

MICROCOMPONENTS 

DEVEWPMENT & EMULATION 

4-BIT MICROPROCESSORS: 2900 FAMILY 

8-BIT MICROPROCESSORS: 6800 FAMILY 

8-BIT PERIPHERALS: 6800 FAMILY 

3880 FAMILY 

16-BIT MICROPROCESSORS: 68000 FAMILY 

16-BIT PERIPHERALS: 68000 FAMILY 

4-BIT MICROCONTROLLERS: 9400 FAMILY 

8-BIT MICROCONTROLLERS: 6804 FAMILY 

6805 FAMILY 

38'l1l FAMILY 

6801 FAMILY 

STANDARD MICROCONTROLLERS: 38P'l1l (97sxx) FAMILY 

GRAPHIC CIRCIDTS 

ZEROPOWER AND TIMEKEEPER RAMs 

BATTERY BACK-UP RAMs 

STATIC RAMs 

VERY FAST STATIC RAMs 

CACHE TAGRAMs 
BiPORT FIFO. 

BiPORT RAMS 

NMOS EPROMs 

CMOS EPROMs 

CMOS EEPROMs 

ONE-TIME PROGRAMMABLE PROMs 

BIPOLAR PROMs 

2 

2 
2 

2-3 

2 

3 

3-4 

4 

5 

5 

5 

6 

6-7 

8 

8 
9 

9 

9 

10 

10 

11 

11 

11 

12 

12 
12 
13 

14 

14 

14 

15 

15 

15 

15 

16 

16 

16 

16 

17 



AUTO-PROTECTED 
CONTROLS DRIVERS (LAMPS, RELAYS, TRIACS, MOTORS ... ) 18 

SENSORS,DETECTORS 18 

J-FET OP-AMPs SINGLE 18 

DUAL 18 

QUAD 19 

BIPOLAR OP-AMPs SINGLE 19 

DUAL 19 
QUAD 19 

COMPARATORS SINGLE 19 

DUAL 20 

QUAD 20 

VOLTAGE REGULATORS FIXED 20 

ADJUSTABLE 20 

WATCHDOG 20 

LOW DROP OUT AUTOMOTIVE 21 

POWER-CONTROLLER SWITCH MODE POWER SUPPLY 21 

TIMERS, MISCELLANEOUS 21 

MOfOR DRIVERS STEPPER MOTOR CONTROLLERS 21 

AUDIO/VIDEO TELEVISION AND MONITOR DEFLECTION 22 
COMPONENTS VIDEO AND SOUND IF CIRCUITS 22 

PERITELEVISION 23 

REMOTE CONTROL-CHANNEL SELECTION 23 

AF AMPLIFIERS 23 



THOMSON COMPONENTS MOSTEK 

ASIC PRODUCTS 

ISB 12000 SERIES 
FEATURES 
• 1.2 micron HCMOS process, poly silicide gates, 2-layer metal with 

• Configurable drive up to 8 mA with slew rate control. Buffers may 

Titanium barriers and hermetic silicon nitride passivation. 
·2-input NAND gate delay=0.3ns, Fanout=2, TA =25 'C, Voo=5V. 

be paralleled to generate 16 mA of source/sink drive. 
• Augmented metal grid to maximize power distribution. 

• Channeliess architecture utilizing transistor gate isolation. 
• VI\X based design system, interfaces from multiple workstations. 

• Gate count ranging from 8,000 to 128,000. 
• Latch-up trigger current > I A. ESD protection > 2000 V. Short cir-

• Extensive macrocell, macrofunction and megacelilibrary elements 
available. 

cuit protection. 
• ISB054 evaluation device available. 
• Full military capability. 

• Full function TIL and CMOS I/O cells. • Broad ceramic and plastiC package offering. 

PRODUCT OUTLINE 

DEVICE NUMBER INTERNAL GATE (1) ESTIMATED (2) TOTAL (3) 
CELLS COMPLEXITY USEABLE GATES DEVICE PADS 

ISB12008 20,000 8,000 3,000 88 
ISB12011 28,800 11,520 4,500 104 
ISB12015 39,200 15,680 6,000 120 
ISB12020 51,200 20,480 8,000 136 
ISB12025 64,800 25,920 10,000 152 
ISB12038 96,800 38,720 15,000 184 
ISB12054 135,200 54,080 20,000 216 
ISB12076 192,200 76,880 30,000 256 
ISB12103 259,200 103,680 40,000 296 
ISB12128 320,000 128,000 50,000 328 

NOTES: 
1. A factor of 2.5 is used to derive gate complexity from raw celis. 
2. A conservative routing efficiency of 40% is quoted. This number will vary depending on the design. 
3. Eight dedicated VddNss pads. I/O pads may be reconfigured for additional VddNss pads. 
4. I/O signals currently limited to 256 by tester constraints. 

ABSOWTE MAXIMUM RATINGS (REFERENCE TO VSS) 

SYMBOL PARAMETER 

DC SUPPLY VOLTAGE 
INPUT VOLTAGE 
DC INPUT CURRENT 
STORAGE TEMP. RANGE 

(CERAMIC) 
STORAGE TEMP. RANGE 

(PLASTIC) 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER 

DC SUPPLY VOLTAGE 
OPERATING AMBIENT (MILITARY) 
OPERATING AMBIENT (INDUSTRIAL) 
OPERATING AMBIENT (COMMERCIAL) 

PACKAGE SELECTOR GUIDE FOR THE ISB 12000 SERIES 
DEVICE 

NUMBER 
TOTAL (3) 

DEVICE PADS 
CERAMIC AND PLASTIC 

PfN GRID ARRAY 
84 120 180 224 

ISB 12008 88 X 
ISB 12011 104 X 
ISB 12015 120 X X 
ISB 12020 136 X X 
ISB 12025 152 X X 
ISBM 12038 184 X X 
ISB 12054 216 X X 
ISB 12076 256 X X 
ISB 12103 296 X X 
ISB 12128 328 X X 

VAWE 

-0.5 to + 7.0 
-0.5 to V DO +0.5 

±20 
-65 to 150 

-40 to 125 

VAWE 

+3 to + 6 
-55 to +125 
-40 to +85 

o to 70 

PLASTIC AND CERAMIC 
CHIP CARRIERS 

296 68 84 

X X 
X X 
X X 
X X 
X X 

X 
X 
X 

MAXIMUM 
I/O 

76 
92 

108 
120 
136 
164 
200 
232 
256 (4) 
256 (4) 

UNIT 

V 
V 

mA 
'C 

'C 

UNIT 

V 
'C 
'C 
OC 

PLASTIC QUAD 
FLAT PACK 
100 132 

X 
X X 
X X 

X 
X 



THOMSON COMPONENTS MOSTEK 

TELECOMMUNICATIONS/DATA COMMUNIIC~ 

PART NO. TECHNOLOGY FUNCTION SUPPLY PINS/PACKAGE 

ETHERNET 

MK68590 NMOS Local Area Network Controller for Ethernet (LANCE). 5V 48 DIP 

MK68591 Bipolar Serial Interface Adapter (SIA) with 10 Mbps Manchester 5V 24-DIP 
encoder/decoder for Ethernet 600 mil width 

MK68592 Bipolar Serial Interface Adapter (SIA) same as 68591. but in smaller 5V 24 DIP 
package 300 MIL width 

STARLAN 

MK5030 CMOS StarLAN Hub - 12 pori. cascadable (Demo board available) 5V 48 DIP 

MK5033 CMOS General purpose std/dill. Manchester encoder/decoder 5V 28 DIP 

MK5035 CMOS StarLAN Station 5V 20 DIP 

MK50351 CMOS StarLAN Station for use with variable bit rate controller 5V 20 DIP 

PACKET SWITCHING 

MK5025 CMOS CCITT. X.25 LAPB/LAPD controller 5V 48 DIP 
1980 & 1984 specification compatible 

MK5027' CMOS CCITT. Common Channel Signalling System 5V 48 DIP 
Number Seven (SS7) 

Switching connection and concentration 

PART NO. TECHNOLOGY FUNCTION SUPPLY PINS 

EF73321 NMOS PCM clock recovery and transceiver. + 5 16 

Subscriber Board: Single channel CODEC plus filters 

PART NO. TECHNOLOGY FUNCTION SUPPLY PINS 

ETC5057 CMOS 
Single channel A-law serial COFIDEC 
compatible with NSC TP3057 

± 5V 16 

ETC5054 CMOS Single channel wlaw serial COFIDEC 
compatible with NSC TP3054 

± 5V 16 

ETC5067 CMOS Single channel A-law serial COFIDEC 
with push-pull power amplifiers 

± 5V 20 

ETC5064 CMOS Single channel wlaw serial COFIDEC 
with push-pull power amplifiers 

± 5V 20 

TS5070' CMOS 2nd generation COFIDEC ± 5V 20 
TS5071 , programmable functions and direct 

interface to SLIC 

• To be Introduced 
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THOMSON COMPONENTS MOSTEK 

TELECOMMUNICATIONS/DATA COMMUNICATIONS 

Subscriber Board (Continued) 

PART NO. TECHNOLOGY 

ETC5040 CMOS 

PART NO. TECHNOLOGY 

TPA62 Bipolar 
To 

TPA270 

TPB62 Bipolar 
To 

TPB270 

TPC62 Bipolar 
To 

TPC270 

PART NO. TECHNOLOGY 

TEA3046 Bipolar 

TEA7031 Bipolar 

TEA7531 Bipolar 

EFG71891 CMOS 

FUNCTION 

PCM filters for use with MK5116 series, 
compatible with TP3040 

FUNCTION 

Bidirectional transient protection breakdown voltage 
62V ~ TPA62 
270V ~ TPA270 
Max Power ~ 1.3W 

Bidirectional transient protection breakdown voltage 
62V ~ TPB62 
270V ~ TPB270 
Max Power ~ 5W 

Dual bidirectional transient protection breakdown voltage 
62V ~ TPC62 
270V ~ TPC270 
Max Power ~ 20W 

FUNCTION 

Telephone transmission and DMTF Dialer 

Telephone loudspeaker amplifier. 

Telephone loudspeaker amplifier 

DTMF generator for binary coded hexadecimal data 
8 pin package with serial input port 

3 

SUPPLY PINS 

± 5V 16 

PACKAGE 

Axial Leads 
F126 

Axial Leads 
CB429 

To 220 

SUPPLY PINS 

Line supply 28 

Line supply 28 

Line supply 16 

+3 to 5.25V 14 
8 



THOMSON COMPONENTS MOSTEK 

TELECOMMUNICATIONS/DATA COMMUNICATIONS 

PART NO. 

MK5370 

MK5371 

MK53721' 

MK5375 

MK5376 

MK5380 

MK53731 

MK53761' 

MK53762' 

MK53763" 

* To be Introduced In 1Q'88 
U To be Introduced In 30'88 

PART NO. 

TS8328 

TECHNOLOGY FUNCTION 

CMOS TonePulseN switchable dialer, 
with last # redial 

CMOS TonePulseN switchable dialer, 
with BCD input and last # redial 

CMOS TonePulseN WORLD DIALERN with redial 
and options for various countries standards 

CMOS TonePulseN switchable dialer 
with 10 number memory 

CMOS TonePulse™ switchable dialer with 10 number 
memory for European market 

CMOS Low cost tone only dialer 

CMOS Full feature TonePulseN switchable dialer 
with last number redial 

CMOS Full feature TonePulseN repertory dialer 
with 10 number memory 

TonePulseN repertory dialer. 10 number 
CMOS memory uses one key per number location 

for recall 

TonePulseN WORLD DIALERN with 13 
CMOS number memory, single key auto-dialing, 

and various country options. 

FUNCTION SAMPLING 
RATE 

8-bit flash ND Converter (min. version of TS8308) 20 MHz 

4 

SUPPLY PINS 

2.5V to 6.5V 18 

2.5V to 6.5V 18 

2.5V to 6V 20 

+2.5V to +6.0V 18 

2.5V to 6.0V 24 

2.5V to 10.0V 16 

2.5V to ov 18 

2.5V to 6V 18 

2.5V to 6V 20 

24 
2.5 V to 6V 300 MIL 

width 

SUPPLY PINS 

+5V 20 



THOMSON COMPONENTS MOSTEK 

PART NO. TECHNOLOGY FUNCTION BAUD RATE SUPPLY 

EFG7515 CMOS Monochip OPSK modem. CCITT-V22 Tx: 1200/300 Full Ouplex ±5V 
and BELL212A (Oemo board available). Rx: 1200/300 

Direct connect circuit for modem interfaces to 
TDA7868 Bipolar phone line. NA Telephone 

Provides line adaptation and ring detection. Line Supply 

TS68930 HMOS2 
High performance (10 MIPS, 160 ns cycle) 
Oigital Signal Processor (Emulator board 25 MHz 5V 
available) 

TS68931 HMOS2 External ROM version of TS68930 25 MHz 5V 

TS68950 CMOS Modem analog front end transmitter Y.22, V32 up to 19200 bps ±5V 

TS68951 CMOS Modem analog front end receiver Y.22, V32 up to 19200 bps ±5V 

TS68952 CMOS Modem analog front end XMIT/RCVR Y.22, V32 up to 19200 bps ±5V 
Clock generator 

PART NO. TECHNOLOGY FUNCTION SUPPLY PINS 

TBO' CMOS ISON transceiver "S" interface device +5V 20 

TBO' CMOS HOLC controller +5V 28 

TBO' CMOS U interface +5V TBO 

TBO' CMOS ISON power supply Phone line 18 

TBO' CMOS Telephone set COFIOEC Phone line TBO 

• lb be announced 

5 



PART NO. 

MKB4116 
MKJ4116 
MKB/J4564 
MKBlJ45F56 
MKB41H68 
MKB41H87 
MKB48H64 
MKBlJ4501 
MKB4505 

PART NO. 

TS2901BMCBlB 
TS2901CMCBlB 

TS2910MCBlB 

TS2911AMCB/B 

TS2914MCB/B 

TS2915AMCBlB 

TS2917AMCBlB 

TS2918MCBlB 

TS2919MCBlB 

THOMSON COMPONENTS MOSTEK 

DESCRIPTION 

DRAM 
DRAM 
DRAM 
DRAM 
CMOS SRAM 
CMOS SRAM 
CMOS SRAM 
Biport FIFO 
Biport FIFO 

ORG. 

16K X 1 
16K X 1 
64K X 1 

256K X 1 
4K X 4 

64K X 1 
8K X 8 

512 X 9 
1K X 5 

FUNCTION 

4-bit bipolar microprocessor slice 
Improved speed 4 Bit microprocessor slice 

Microprogram controlier 

Microprogram sequencer 

Vectored priority interrupt controlier 

Quad 3·State Bus Transceiver with interface logic 

Quad 3·State Bus Transceiver with interface logic 

Quad D register with standard and 30State Outputs 

Quad D register with Dual 30State Outputs 

6 

MILITARY PRODUCTS 

ACCESS 
TIME 

150,200,250 ns 
200,250 ns 
120, 150, 200 ns 
100, 120, 150 ns 
25,35,45 ns 
35,45, 55 ns 
35,45, 55 ns 
65,80, 100, 120, 150,200 ns 
35, 45, 55 ns 

ALT. SOURCE 

Am2901B 
AM2901C 

Am2910 

Am2911A 

Am2914 

Am2915A 

Am2917A 

Am2918 

Am2919 

PINS 

40 
40 

40 

20 

40 

24 

20 

16 

20 

GRADE 

883 (Last Time Buy) 
JAN (Last Time Buy) 

8831DESC/JAN 
8831DESC/JAN 

8831DESC 
To be intro. 
To be intro. 

8831JAN 
To be intro. 

GRADE 

883 
883 

883 

883 

883 

883 

883 

883 

883 



THOMSON COMPONENTS MOSTEK 

PART NO. TECHNOLOGY 

EF6800MCB/B NMOS 

EF6802MCB/B NMOS 

EF6809MCB/B HMOS 

EF6821 MCB/B NMOS 

EF6840MCB/B NMOS 

EF6850MCB/B NMOS 

EF6852MCB/B NMOS 

EF6854MCB/B NMOS 

EF6810MCB/B NMOS 

Available In ceramic and cerdlp OIL packages as well 8S ceramic chip-carriers. 

PART NO. 

M KB/J68000P 

MKB68901P 
TS68000MCB/C 
TS68008MCB/B 

TECHNOLOGY 

HMOS 

NMOS 
HMOS 
HMOS 

Also available In ceramic OIL packages. pin-grid arrays and ceramic or chip-carrier. 

TS68230MCB/B HMOS 

Available in ceramic OIL package and ceramic chip-carrier. 

7 

CLOCK FREQ. (MHz) 

1,1.5 

1,1.5 

1,1.5 

1,1.5 

1,1.5 

1,1.5 

1,1.5 

1,1.5 

1,1.5 

CLOCK FREQ. (MHz) 

4,6,8,10,12 

4,5 
8,10,12 
8,10,12 

8,10 

GRADE 

883 

883 

883 

883 

883 

883 

883 

883 

883 

GRADE 

883/DESCIJAN 

883 
883 
883 

883 



PART NO. 

TST IN48 

EFT-MU94 

EFT-MUP4 
EFT-MUP5 

PART NO. 

TS2901B 
TS2901C 

TS2902A 

TS2909A 

TS2910 

TS2911A 

TS2914 

TS2915A 

TS2917A 

TS2918 

TS2919 

THOMSON COMPONENTS MOSTEK 

FUNCTION 

General purpose development tool for 4 and 8 bit micros 

ET9400 family (CMOS and NMOS) emulator 

EF6804P2/J2, EF68HC04P3 emulator 
EF6805P2/P4/P6, EF6805R2/U2, EF6805R3/U3 emulator 

FUNCTION 

4-bit bipolar microprocessor slice 
Improved speed 4 Bit microprocessor slice 

High speed look-ahead carry generator 

Microprogram sequencer 

Microprogram controller 

Microprogram sequencer 

Vectored priority interrupt controller 

Quad 3-State Bus Transceiver with interface logic 

Quad 3-State Bus Transceiver with interface logic 

Quad D register with standard and 3-State Outputs 

Quad D register with Dual 3-State Outputs 

8 

ALT. SOURCE PINS 

Am2901B 40 
Am2901C 40 

Am2902A' 16 

Am2909A 28 

Am2910 40 

Am2911A 20 

Am2914 40 

Am2915A 24 

Am2917A 20 

Am2918 16 

Am2919 20 



THOMSON COMPONENTS MOSTEK 

MICROPROCESSORS/MICROCONTROLLERS 

PART NO. TECHNOLOGY CLOCK FREQ. (MHz) FEATURES 

EF6802 1 
6800 MPU, 128 bytes of RAM, EF68A02 NMOS 1.5 

EF68802 2 on-chip oscillator 

EF6803 1 
8-bit microp., 16-bit add. bus, EF68A03 HMOS 1.5 

EF68803 2 Multiply, RAM: 128b, SCI-Timer 

EF6803U4 1 
Same as above but: EF68A03U4 HMOS 1.5 

.EF68803U4 2 RAM: 192b, enhanced timer 

EF6809 1 
High performance 8-bit MPU, EF68A09 HMOS 1.5 

EF68809 2 6800 compatible, On-chip oscillator 

EF6809E 1 
High performance 8·bit MPU, EF68A09E HMOS 1.5 

EF68809E 2 6800 compatible, External clock 

TS68008·8 8 
16·bit microprocessor TS68008-10 HMOS 10 

TS68008-12 12.5 with 8-bit data bus 

Available In plastic, ceramic, canUp OIL packages and plastic or ceramic chip-carriers. 

PART NO. 

EF6821 
EF68A21 
EF68821 

EF6840 
EF68A40 
EF68840 

EF6850 
EF68A50 
EF68850 

EF6854 
EF68A54 
EF68854 

PART NO. 

MK3801-04 
MK3801-06 

* To be Introduced 

TECHNOLOGY CLOCK FREQ. (MHz) 

1 
NMOS 1.5 

2 

1 
NMOS 1.5 

2 

1 
NMOS 1.5 

2 

1 
NMOS 1.5 

2 

TECHNOLOGY CLOCK FREQ. (MHz) 

NMOS 4 
6 

FEATURES 

Peripheral Interface Adapter (PIA) 

Programmable Timer Module (PTM) 

Asynchronous Communication 
Interface Adapter (ACIA) 

Advanced Data-Link 
Controlier (ADLC) 

FEATURES 

Serial timer interrupt (STI) 

9 

ALT. SOURCE PINS 

MC6802 
MC68A02 40 
MC68802 

MC6803 
MC68A03 40 
MC68803 

MC6803U4 
MC68A03U4 40 
MC68803U4 

MC6809 
MC68A09 40 
MC68809 

MC6809E 
MC68A09E 40 
MC68809E 

MC68008-8 
MC68008-10 40 
MC68008-12 

ALT. SOURCE PINS 

MC6821 
MC68A21 40 
MC68821 

MC6840 
MC68A40 28 
MC68840 

MC6850 
MC68A50 24 
MC68850 

MC6854 
MC68A54 28 
MC68854 

ALT. SOURCE PINS 

40 

Available In plastic OIL package. 



THOMSON COMPONENTS MOSTEK 

PART NO. TECHNOLOGY CLOCK FREQ. (MHz) FEATURES ALT. SOURCE PINS 

TS6800()'8 8 MC68000·8 
TS6800()'10 HMOS 10 16·bit microprocessor MC6800()'10 64 
TS68000·12 12.5 with 32·bit internal structure MC68000·12 
TS68000·16 16 

TS68008-8 8 MC68008·8 
TS68008·10 HMOS 10 TS68000 8-bit bus version MC68008-10 48 
TS68008·12 12.5 MC68008-12 

.. To be Introduced Also available In ceramic and plastic DIL packages. pln.grld arrays and ceramic or plastic chip-carrier . 

PART NO. TECHNOLOGY CLOCK FREQ. (MHz) FEATURES ALT. SOURCE PINS 

MK68230-8 
HMOS 8 Parallel interfacellimer 

MC68230·8 
48 MK6823()'10 10 MC68230·10 

MK68564 HMOS 4,5 Serial I/O 48 

TS68HC901 HCMOS 4,5,8 CMOS multifunction 48 
peripheral 

MK68901 HMOS 4,5 Multifunction MC68901 48 
peripheral 

High performance digital 
signal processor with 

TS68930 HMOS2 6.25 internal program ROM 48 
160 ~s cycle time, 
2 x 128 x 16·bit internal RAM 

TS68931 HMOS2 6.25 ROMLESS version of TS68930 84 
64K addressing range 

MK68590 NMOS 10 Local Area Network Controller for AM7990 48 DIP 
Ethernet (LANCE), cheapernet 

Serial Interface Adapler (SIA) with 
MK68591 Bip 10 10 Mb/s Manchester encoder/decoder 24 DIP 

for Ethernet, cheapernet, etc. 600 MIL width 

MK68592 Bip 10 Serial Interface Adapter (SIA) same as AM7992 24 DIP 
68591, but in smaller package 300 MIL width 

Available In plastic and ceramic DIL packages, plaatlc chip carrier packages. 

10 



THOMSON COMPONENTS MOSTEK 

PART NO. TECHNOLOGY ROM x 8 RAM x 4 1/0 INSTRUCTION SUPPL) ALT. SOURCE PINS 
LINES CYCLE (~s) (V) 

ETL9410/11/13 NMOS Low Power 512 32 19116115 15-40 4.5-6.3 COP410U11/13L 24/20 
ETC9410111113 CMOS 512 32 4-DC 2.4-55 COP410CJ11CI13C 24120 

ET9420121122 NMOS 1024 64 23119115 4-10 4.5-6.3 COP420/21122 28124120 
ETL9420/21122 NMOS Low Power 1024 64 15-40 4.5-6.0 COP420U21U22L 28124/20 
ETC9420121122 CMOS 1024 64 4-DC 2.4-5.5 COP424C125C/26C 28124120 

ETL9444145 NMOS Low Power 2048 128 23119 15-40 45-6.3 COP444U45L 28124 
ETC9444145 CMOS 2048 128 4-DC 2.4-5.5 COP444C/45C 28124 

·To be Introduced 

Common features: software compatible (same Instruction 881). Pin compaUble. Three levels of stack. 8 bidirectional tristate 1/0. Ser1a1 1/0 and Internal counter, Interrupt programmable I/O. All 
devices are whh plastic package (OIL) and also sOle and PL.CC for some devices. Available with extended temperature range (-40"C to +85"C): E193XX or ETC93XX. 

PART NO. TECHNOLOGY ROM X 8 RAM X 8 1/0 ALT. SOURCE PINS 

EF6804P2 HMOS 1024 32 20 MC6804P2 28 
EF6804J2 HMOS 1024 32 12 MC6804J2 20 
EF68HC04J3' HCMOS 2048 124 12 MC68HC04J3 20 
EF68HC04P3 HCMOS 2048 124 20 MC68HC04P3 28 

Available In plastic, ceramic, OIL packages or chlp-camers. All software compatible. Timer. 

PART NO. TECHNOLOGY ROM X 8 RAM X 8 1/0 FEATURES ALT. SOURCE PINS 

EF6805P2 HMOS 1100 64 20 MC6805P2- 28 
HD6805S1 

EF6805P6 HMOS 1796 64 20 MC6805P6 28 
EF6805R2 HMOS 2048 64 32 AID Converter MC6805R2 40 
EF6805R3 HMOS ~ 112 32 AID Converter MC6805R3- 40 

HD6805WO 
EF6805T2 HMOS 2508 64 19 On-chip PLL MC6805T2 28 
EF6805U2 HMOS 2048 64 32 MC6805U2 40 
EF6805U3 HMOS ~ 112 32 MC6805U3 40 

Avallabfe In plastic, C8l8mic, OIL packages or chlp-carrler. Ext. temp range (-40oc, +85"C). All software compatible. InteRllpt capabilities. Timer. 

11 



THOMSON COMPONENTS MOSTEK 

PART NO. TECHNOLOGY ROM x 8 RAM x 8 1/0 FEATURES 

MK2870/10 NMOS 1024 64 20 
MK3870/10 NMOS 1024 64 32 
MK3870/20 NMOS 2048 64 32 
MK3870/22 NMOS 2048 128 32 
MK3870/40 NMOS 4096 64 32 
MK3870/42 NMOS 4032 128 32 
MK3873/22 NMOS 2048 128 29 51. SO, SLCK 
MK3875/22 NMOS 2048 128 29 51, SO, SLCK 
MK3875/42 NMOS 4032 128 29 51, SO, SLCK 

Common feature.: Software compatible (ume Inltructlon let), tlmar, Interrupt cap.blll .... , parallel 1/0 (TTL compallbla). 

PART NO. 

EF6801 

EF6801·U4 

All device. are with pintle or ceramic packag. (OIL). 
Allo IIYfIliable with extended temperature ranga. 

TECHNOLOGY 

HMOS 

HMOS 

ROM x 8 

2048 

4096 

RAM x 8 

128 

192 

1/0 FEATURES 

31 SCI, Timer, stand·by RAM 

31 Enhanced SCI and Timer 
Stand-by RAM 

ALT. SOURCE 

M2872 
M3872 
M3870.2 
M3872 
M3872 
M3872 
M38730,33 
M3875 
M3875 

ALT. SOURCE 

MC6801 
H06801-S0 
MC6801-U4 
H06801-VO 

PINS 

28 
40 
40 
40 
40 
40 
40 
40 
40 

PINS 

40 

40 

Common featurea: 8 x 8 multiply Instruction. Timer. 84K byte add,. .. lng apace. S.rlal communlcatl~n Interface. All device' available In DIL ceramic or pl •• tlc package and pl •• tlc 
chip carrlar (PLCC)/-40°C to +85°C). 

PART NO. TECHNOLOGY ADDRESSABLE ON CHIP 1/0 FEATURES SUPPORT PINS 
ROM x 8 RAM x 8 

MK97400 NMOS 4096 128 32 TIL Ports 4K EPROM 40 (24/28) 
MK97403 NMOS 4096 128 32 TIL Ports 4K EPROM 40 (24/28) 
MK97410 NMOS 4096 128 32 Open drain ports 4K EPROM 40 (24/28) 

MK97501 NMOS 65472 128 32 TIL ports 8K EPROM 40 (28) 
MK97521 NMOS 65472 128 32 Open drain and 8K EPROM 40 (28) 

TIL ports 

Common fealures: EPROM verelon of MK3870, piggyback ceramic package accept. 24 or 28 plna memorle., pin to pin compallble with 3870. Available In extended temperature rangl. 

12 



THOMSON COMPONENTS MOSTEK 

ICROPROCESSORS/MICROCONTROLLERS 

PART NO. TECHNOLOGY FEATURES ALT. SOURCE PINS 

EF9345 HMOS Single chip alphanumeric and semigraphic display processor 40 
25/21 rows of 40 or 80 characters. Color. 8IW 

EF9367 HMOS Graphic display processor. Up to 512 x 1024 interlaced 40 
50/60 Hz - Color, 8IW 

EF9369 HMOS Palette circuit 16 x 4096 compatible with all display circuits 28 

EF9370 HMOS Enhanced version of 9369 28 

TS68483 HMOS High performance drawing processor 68 

TS68493 HMOS Enhanced version of 68483 68 

TS68494 HMOS Palette circuit 256 x 4096 48 

... Alternate source to be announced. 

13 



THOMSON COMPONENTS MOSTEK 

MEMORIES 

DEVICE ORGANIZATION ACCESS ICC ISB FEATURES TEMP PINS PKGS 
TIME RANGE 

MK48Z02 2K x 8 120,150,200, SOmA 1 mA ZEROPOWER C,I 24 B 
250 ns 

MK48Z12 2K x 8 120,150,200, 80mA 1 mA Vee = ±10% C,I 24 B 
250 ns 

MK48Z08 8K x 8 150,200,250 ns 80 mA 1 mA ZEROPOWER C 28 B 
MK48Z09 8K x 8 150,200,250 ns 80 mA 1 mA Power Fail C 28 B 

Interrupt Output 
MK48Z18 8K x 8 150,200,250 ns SO mA 1 mA Vee = ±10% C 28 B 
MK48Z19 8K x 8 150,200,250 ns SO mA 1 mA Power Fail C 28 B 

Interrupt Output 
Vee = ±10% 

MK48Z32 32K x 8 150,200 ns 85 mA 10 mA ZEROPOWER C 28 B 

Cammon Features: Integral lithium battery tor data retention In the ab8ence of power. U.L. recognized versions available; designated MK48ZxxBU. 

DEVICE ORGANIZATION ACCESS 
TIME 

ICC ISB FEATURES TEMP PINS PKGS 
RANGE 

MK4lIT02 2K x 8 120,150,200 80 mA 3mA TIMEKEEPER C 24 B 
250 ns 

MK48T12 2K x 8 120,150,200, 80mA 3mA Vee = ±10% C 24 B 
250 ns 

Common Featuru: CMOS SRAYS containing real time clock, crystal. and lithium battery In a single package. U.L. recognized version. available; designated MK481kxBU. 

DEVtCE ORGANIZATION ACCESS ICC 
TIME 

MK48C02A 2K x 8 150,200,250 ns SOmA 

DEVICE ORGANIZATION ACCESS ICC 
TIME 

E12147H 4K x 1 35,55 ns 1SO mA 

• lb be Introduced 
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IBAT 

1pA 

30 mA 

TEMP 
RANGE 

C 

TEMP 
RANGE 

C 

PINS PKGS 

28 N 

PINS PKGS 

18 



THOMSON COMPONENTS MOSTEK 

MEMORIES 

DEVICE ORGANIZATION ACCESS ICC ISB FEATURES TEMP PINS PKGS 
TIME RANGE 

MK41H66 16K x 1 20,25,35 ns 120 mA Fast CS Access C 20 N 
MK41H67 16K x 1 20,25,35 ns 120 mA 50~ CE Power Down C 20 N 
MK41H68 4K x 4 20,25,35 ns 120 mA 50~ CE Power Down C 20 N 
MK41H69 4K x 4 20,25,35 ns 120 mA Fast CS Access C 20 N 
MK41H79 4K x 4 20,25,35 ns 120 mA CE/OE/ClR C 22 N 
MK48H64' 8K x 8 35,45,55 ns 90 mA 10~ ~, E2 Power Down C 28 N 
MK41H87' 64K x 1 35,45,55 ns 60 mA 50~ ~ Power Down C 24 N 

DEVICE ORGANIZATION ACCESS ICC ISB FEATURES TEMP PINS PKGS 
TIME RANGE 

MK41H80 4K x 4 20,25,35 ns 120 mA Cache Comparator C 22 N 
w/ClR 

MK4202 2K x 20 20,25 ns 200 mA Cache Comparator C 68 K 
w/ClR 

MK48H74' 8K x 8 35,45,55 ns Cache Comparator C 28 N 
w/ClR 

MK4850' 512 x 9 20 ns 95 mA Cache Comparator C 24 N 
w/ClR 

MK4852' 2K x 9 20 ns 125 rnA Cache Comparator C 28 N 
w/ClR 

DEVICE DESCRIPTION ACCESS CYCLE ICC TEMP PINS PKGS 
TIME TIME RANGE 

MK4501 BiPort FIFO 512 x 9 65,80,100,120, 80,100,120,140, 80 mA C 28,32 N,K 
150,200 ns 175,235 ns 

MK4503 BiPort FIFO 2K x 9 65,80,100,120, 80,100,120,140, 120 mA C 28,32 N,K 
150,200 ns 175,235 ns 

MK4505M Clocked FIFO lK x 5 15,20,25 ns 25,33,50 ns 100 mA C 24 N 
MK4505S Clocked FIFO lK x 5 15,20,25 ns 25,33,50 ns 100 mA C 20 N 

(3 State Outputs) 
MK45264/5 (64 x 5) x 2 50 ns 60 ns 60 mA C 24 N 

(BiDirectional FIFO) 

DEVICE DESCRIPTION ACCESS CYCLE ICC TEMP PINS PKGS 
TIME TIME RANGE 

MK4511 BiPort RAM 512 x 9 120,150,200 ns 150,190,250 ns 50 mA C 28,32 N 
MK4532' Dual Port RAM 2K x 8 55,70,90 ns 55,70,90 ns 60 mA C 48,52 N,K 

(Master) 
MK4532A' Dual Port RAM 2K x 8 30,35,45 ns 30,35,45 ns 60 mA C 48,52 N,K 

(Master) 
MK4542' Dual Port RAM 2K x 8 55,70,90 ns 55,70,90 ns 60 mA C 48,52 N,K 

(Slave) 
MK4542A' Dual Port RAM 2K x 8 30,35,45 ns 30,35,45 ns 60 mA C 48,52 N,K 

(Slave) 
MK45AMS' 16K Dual Port RAM 60,70 ns 60,70 ns 60 mA C 68 K 

w/x8 and x16 Ports 
x8 Port ND Multiplexed 

MK45DP8' 16K Dual Port RAM 60,70 ns 60,70 ns 60 mA C 68 K 
w/x8 and x16 Ports 

• To be Introduced Package Type: J CERDIP 
N Plastic DIP 
K Plastic Leadless Chip Carrier 
E Ceramic Leadless Chip Carrier 
B Plastic DIP wlTop Hat 

Temperature Range: C oOC to +70°C 
I -40"C to +85"C 

15 



DEVICE 

ET2716 

DEVICE 

ETC2716 
ETC2732 
TS27C64 
TS27C256' 
TS27C1024' 
TS27C1001' 

DEVICE 

TS59CW 
TS93C46' 
TS28C16N 
TS28C17N 
TS28C64' 

DEVICE 

TS27C64 
TS27C256' 
TS27C1024' 
TS27C1001' 

• To be Introduced 

THOMSON COMPONENTS MOSTEK 

ORGANIZATION 

2K x 8 

ORGANIZATION 

2K x 8 
4K x 8 
8K X 8 
32K X 8 
64K X 16 
128K X 8 

ORGANIZATION 

ACCESS 
TIME 

350,450 ns 

ACCESS 
TIME 

450,550 ns 
350,450,550 ns 

250,300 ns 
150,200,250,300 ns 
120,150,200,250 ns 
120,150,200,250 ns 

ACCESS 
TIME 

64K X 16 or 128K X 8 
64K X 16 or 128K X 8 
2K X 8 
2K X 8 
8K X 8 

ORGANIZATION 

8K x 8 
32K x 8 
64K x 16 
128K x 8 

150 ns 
150 ns 

150,200,250 ns 

ACCESS 
TIME 

150,200,250,300 ns 
150,200,250,300 ns 
120,150,200,250 ns 
120,150,200,250 ns 

CONSUMPTION 

5251132 mW 

CONSUMPTION 

25/0.5 mW 
25/0.5 mW 
150/2.5 mW 
200/2.5 mW 
250/5.0 mW 
250/5.0 mW 

CONSUMPTION 

15/.5 mW 
15/.5 mW 

1251.5 mW 
125/.5 mW 
150/.5 mW 

CONSUMPTION 

150/2.5 mW 
200/2.5 mW 
250/5.0 mW 
250/5.0 mW 

16 

DATA 

TEMP 
RANGE 

C 

TEMP 
RANGE 

C,E,V 
C,E,V 
C,V 
C,V 
C,V 
C,V 

RETENTION 

10 yrs 
10 yrs 
10 yrs 
10 yrs 
10 yrs 

TEMP 
RANGE 

C,V,T 
C,V,T 
C,V 
C,V 

MEMORIES 

PINS 

24 

PINS 

24 
24 
28 
28 
40 
32 

TEMP PINS 
RANGE 

C 8 
C 8 
C 24 
C 24 
C 28 

PINS PKGS 

28,32 p,FN 
28,32 p,FN 
40,44 p,FN 

32 P 

Package Type: P Plastic DIP 
FN Plastic Leadless Chip Carrier 

Temperature Range: C 0"0 to +70"C 
E -25OC to +70"0 
V -40"C to +65°C 

-40~C to +105"0 



THOMSON COMPONENTS MOSTEK 

PART NO. TECHNOLOGY ORGANIZATION OUTPUT ACCESS TIME SUPPLY PINS 
(IACC max) 

TS71181A' H BIP II 1K x 8 3-state 45 ns +5V 24 
TS71181B' H BIP II 1K x 8 3-state 35 ns +5V 24 
TS71181C' H BIP II 1K x 8 3-state 25 ns +5V 24 
TS71281A' H BIP II 1K x 8 3-state 45 ns +5V 24 (Slim line) 
TS71281B' H BIP II 1K x 8 3-state 35 ns +5V 24 (Slim line) 
TS71281C' H BIP II 1K x 8 3-state 25 ns +5V 24 (Slim line) 

TS71191A Advanced TIL 2K x 8 3-state 60 ns +5V 24 
TS71191B Advanced TIL 2K x 8 3-state 45 ns +5V 24 
TS71191C Advanced TIL 2K x 8 3-state 35 ns +5V 24 
TS71191D Advanced TIL 2K x 8 3-state 25 ns +5V 24 
TS71291C H BIP II 2K x 8 3-state 35 ns +5V 24 (Slim line) 
TS712910 H BIP II 2K x 8 3-state 25 ns +5V 24 (Slim line) 

T571321B' H BIP II 4K x 8 3-state 55 ns +5V 24 
T571321C' H BIP II 4K x B 3-state 45 ns +5V 24 

TS71641' H BIP II 8K x B 3-state 55 ns +5V 24 

• To be Introduced 
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PART NO. 

TDE1607 
TDE1647 
TDE1737 
TDE1747 
TDE1767,A 
TDF1778 
TDF1779,A 
TDE1787,A 
TDE1798 
TDE3207 
TDE1780' 

PART NO. 

LM135 (235-335,A) 
TDA0159A 
TDE0160 
TDA0161 
TDA0162 

PART NO. 

TL061 
TL071 
TL081 
LF155,A(255,A·355,A) 
LF156,A(256,A·356,A) 
LF157,A(257,A-357,A) 

PART NO. 

TL062 
TL072 
TL082 

• Product In developmen1 

THOMSON COMPONENTS MOSTEK 

FEATURES 

Vee = 36V, lOUT = 0.3 A 
Vee = 45V, lOUT = 0.3 A 
Vee = 45V, lOUT = 0.3 A 
Vee = 45V, lOUT = 0.3 A 
Vee = 45V, lOUT = 0.5 A 
Vee = 32V, lOUT = 2 A (Dual) 
Vee = 35V, lOUT = 2 A (Dual) 
Vee = 60V, lOUT = 0.3 A 
Vee = 35V, lOUT = 0.5 A 
Vee = 36V, lOUT = 0.15 A 
Vee = 35V, lOUT = 2 A (Dual) 

FEATURES 

Precision temp. sensors 
Proximity detector 
Proximity detector 
Proximity detector 
Proximity detector 

FEATURES 

Low power 
Low noise 
Standard 
Low power 
High speed 
Very high speed 

FEATURES 

Low power 
Low noise 
Standard 

18 

TEMPERATURE 
RANGE (0) 

I 
I 
I 
I 
I 
F 
F 
I 
I 
I 
I 

TEMPERATURE 
RANGE (1) 

C, I, M 
I 
I 
I 
I 

TEMPERATURE 
RANGE (1) 

C, I, M 
C, I, M 
C, I, M 
C,I,M 
C,I,M 
C,I,M 

TEMPERATURE 
RANGE (1) 

C, I, M 
C, I, M 
C, I, M 

PACKAGES (2) 

CM,DP 
CM, DP, FP 
CM, DP, FP 
CM, DP, FP 

DP 
SP 
SP 
DP 
DP 

DP, FP 
DP, SP 

PACKAGES (2) 

Z 
FP, DP 
FP, DP 

CM, DP, FP 
CM, DP, FP 

PACKAGES (2) 

DP, FP, DG, GC, H 
DP, FP, DG, GC, H 
DP, FP, DG, GC, H 

DP, DG, GC, H 
DP, DG, GC, H 
DP, DG, GC, H 

PACKAGES (2) 

DP, FP, DG, GC, H 
DP, FP, DG, GC, H 
DP, FP, DG, GC, H 

(1) C "" 0 -70: M = -55 -125°: I = -25 _85 0 or Max Junction li:Imp = 160-
(2) CM = 10100 Family Metal Can, DP = Dual In LIne PlastIc, DG = Dual In Line 

Ceramic, FP ... Small Outline Ie - Plastic, H = 1099 Metal Can, GC = Ceramic 
LCC, K -= 103 Metal Can, $P OIl 10220 Family 



PART NO. 

TL064 
TL074 
TL084 

PART NO. 

LM101A(201A, 301A) 
LM108(208-308) 
LMI18(218-318) 
UA709 
UA741 
UA748 
UA776 
TDB7910 

PART NO. 

LMI58(258-358) 
LMI458(1558) 
LM2904 
MC4558 
TE.l033 

PART NO. 

LM124(224,324) 
LMl46(246,346) 
LM148(248,348) 
LM2902 
MC3303(3403,3503) 
TE.4033 

PART NO. 

LM111(211,311) 

THOMSON COMPONENTS MOSTEK 

FEATURES 

Low power 
Low noise 
Standard 

FEATURES 

Lowoffse1 
Precision 
High speed 
Standard 
Slandard 
Slandard 
Programmable 
POwer op·amp. 

FEATURES 

Single power supply 
Standard 
Single power supply 
Single power supply, high speed 
For filter design 

FEATURES 

Single power supply 
Programmable 
Standard 
Single power supply 
Single power supply 
General purpose 

FEATURES 

Standard 
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TEMPERATURE 
RANGE (1) 

C, I, M 
C, I, M 
C, I, M 

TEMPERATURE 
RANGE (1) 

C, I, M 
C, I, M 
C, I, M 

M 
C, I, M 
C,M 
C,M 

C 

TEMPERATURE 
RANGE (1) 

C, I, M 
C, I, M 

I 
C, M, I 
I, C. 

TEMPERATURE 
RANGE (1) 

C, I, M 
C, I, M 
C, I, M 

V 
C,M 
B, C· 

TEMPERATURE 
RANGE (1) 

C, I, M 

PACKAGES (2) 

DP, FP, OG, DC, GC 
Op, FP, OG, DC, GC 
Op, FP, OG, ~C, GC 

PACKAGES (2) 

DP, FP, OG, GC, H 
DP, FP, OG, GC, H 
DP, FP, OG, GC, H 

H 
DP, FP, OG, GC, H 
DP, FP, OG, GC, H 
DP, FP, OG, GC, H 

OP 

PACKAGES(I) 

DP, FP, DG, GC, H 
DP, FP, OG, GC, H 

DP, FP 
Op, FP, DG, H 

DP, FP, DG, GC 

PACKAGES (2) 

DP, FP, OG, GC, DC 
DP, FP, OG, GC 
DP, FP, OG, GC 

DP, FP 
DP, FP, OG, GC 
DP, FP, OG, GC 

PACKAGES (2) 

DP, FP, OG, GC, H 



PART NO. 

LMl19(219,319) 
LM193(293,393) 
LM2903 

PART NO. 

LM139,A(239,A·339,A) 
LM2901 
MC3302 

PART NO. 

LM109 (209,309) 
LM123 (223,323) 
TEA5110 
UA7B05,B 
UA7BS05,B 
UA7806 
UA7808 
UA78S09,B 
UA7812,B 
UA78S12;j3 
UA7815 
UA78S15,B 
UA7818 
UA7824 
UA7905,B 
UA7912,B 
UA7915,B 

PART NO. 

L200 
LM105 (205, 305) 

LMl17 (217, 317) 

LM137 (237, 337) 

LM138 (238, 338) 
UA723, A 

PART NO. 

TEA7105 

THOMSON COMPONENTS MOSTEK 

FEATURES 

Standard 
Single power supply 
Single power supply 

FEATURES 

Standard 
Single power supply 
Single power supply 

OUTPUT 
VOLTAGE 

5V 
5V 

5V (Dual) 
5V 
5V 
6V 
BV 
9V 
12V 
12V 
15V 
15V 
18V 
24V 
-5V 
-12V 
-15V 

OUTPUT 
VOLTAGE 

2,85VI32V 
4,5V140V (105, 205) 

4,5V130V (305) 
1,2V/40V 

-1.2VI -40 

1,2V135V 
2V/37V 

OUTPUT 
VOLTAGE 

5V 

OUTPUT 
CURRENT 

1.5 A or 2.5 A 
3A 

0.1 A 
1.5 A 
2A 

1.5 A 
1.5 A 
2A 

1.5 A 
2A 

1.5 A 
2A 

1,5 A 
1,5 A 
1,5 A 
1,5 A 
1.5 A 

OUTPUT 
CURRENT 

2A 
",25 rnA 

1.5 A (K, SP) 
0,5 A (H) 

1.5 A (K, SP) 
0,5 A (H) 

5A 
50 rnA 

OUTPUT 
CURRENT 

100 rnA 
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TEMPERATURE 
RANGE (1) 

C, I, M 
C, I, M 

C 

TEMPERATURE 
RANGE (1) 

C, I, M 
I 
I 

TEMPERATURE 
RANGE (1) 

C, I, M 
C, I, M 

C 
C, I, M 

C 
C, M 
C,M 

C 
C, i, M 

C 
C, I, M 

C 
C, M 
C, M 

C, i, M 
C, I, M 
C, I, M 

TEMPERATURE 
RANGE (1) 

I 
C, I, M 

C, I, M 

C, I, M 

C, I, M 
C, I, M 

TEMPERATURE 
RANGE (1) 

C, I 

PACKAGES (2) 

DP, FP, DG, GC, H 
DP, FP, GC, H 

DP, FP 

PACKAGES (2) 

DP, FP, DG, GC, DC 
DP, FP 

DP 

PACKAGES (2) 

H,K 
K 

DP 
SP, K 
SP, K 
SP, K 
SP, K 
Sp, K 
Sp, K 
Sp, K 
SP, K 
SP, K 
SP, K 
SP, K 
SP, K 
Sp, K 
Sp, K 

PACKAGES (2) 

SP5 
H 

SP, H, K 

S, H, K 

K 
DP, FP, DG, H 

PACKAGES (2) 

DP 



LINEAR 

PART NO. 

TEA7034 
TEA7605' 

PART NO. 

TEA2018A 

TEA2019 

TEA2162 

UAA4006B 

PART NO. 

LMI34 (234-334) 
LM236,A (336,A) 
NE/SE555 
NE/SE556 
ESM683 
JUCA4532 
UAA4002 

PART NO. 

TEA3717 
TEA371B,S 
L702 
UCN4801 

UAA4003 
TDAI154 
UAA2081 

THOMSON COMPONENTS MOSTEK 

OUTPUT 
VOLTAGE 

+5V 
+5V 

OUTPUT 
CURRENT 

;,,500 mA 
500 mA 

FUNCTION 

TEMPERATURE 
RANGE (1) 

C,I 
C 

Power supply control circuit for fixed frequency fly·back power supplies up to BOW. 
Direct drive of the switching transistor. Output current IB = Klc' 
Total protection from overload short·circuit and temperature. Low rest current. 

Power supply control circuit for fixed frequency fly·back power supplies up to 80W. 
Direct drive of the switching transistor. Output current IB = Klc ' 
Total protection from overload, short·circuit and temperature. 
- Low rest current. 
- Sync. capability with internal PLL. 

Control IC for fixed frequency fly·back power supplies up to 200W. 
In conjunction width TEA2029, this IC provides full secondary regulation for color TV applications 
(Master/Slave). 
Optimized power stage drive current. Over·voltage / current protections. Soft·start procedure. 

Control circuit for fixed frequency fly·back power supplies up to 200W. 
Direct drive of switching transistor with self regulated base current. Reduced storage time. 
Total protection from overload, short·circuit and temperature. Very low rest current. 

FEATURES TEMPERATURE 
RANGE (I) 

Adj. current source C,I, M 
2.5V voltage references C,I 
Timer C,I, M 
Timer C,M 
Analog gate C 
Thermal printhead driver C 
Transistor driver A 

TYPE OUTPUT CURRENT TEMPERATURE 

Bipolar I A C 
Bipolar 1.5 A C 

Unipolar 2.0 A C 
Unipolar 400 mA C 

DC C 
DC 1.2 A C 

Unipolar I A (Dual) C 
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PACKAGES (2) 

SP5·2 
SP 

PACKAGE 
(2) 

Dp·8 

Dp·14 

Batwing 
Dp·16 

Dp·16 
SP 

PACKAGES (2) 

Z 
Z 

DP, FP, DG, H 
DP, FP, DG 

FP 
Chip 
DP 

PACKAGE 

DP, SP 
DP, SP 
DP, SP 

DP 

DP 
DP 
DP 



PART NO. 

TEA2017 

TEA2026C 

Horizontal 
and vertical 

TEA2029C 

TEA2037A 

TBA920.S 
Horizontal 

TDA2593 

TEA2031A Parabolic 
correction 

PART NO. 

TDA2540 

TDA2541 

TDA2542 

TDA4426 Video IF 

TDA4427 

TDA4443 

TDA4445A 

Sound IF 
TDA4445B 

THOMSON COMPONENTS MOSTEK 

FUNCTION 

Complete horizontal and vertical deflection circuit for black and white TV sets. 
Direct drive of frame yoke (maximum output current: ± 1.5 A), direct drive of 
line darlington, muting output. 

TV scanning and power supply digital processor includes 50-60 Hz identification, 
security and start-up systems. 

TV scanning and power supply digital processor includes 50-60 Hz identification, 
security and start-up systems. In conjunction with TEA2162, it provides SMPS 
secondary regulation. 

Low cost horizontal and vertical deflection circuit for black and white 
TV sets and monochrome displays. Direct drive of frame yoke (maximum output 
current: ± 1 A), direct drive of line darlington. 

Line Oscillator, syn, separator, phase comparator for monochrome TV sets. 

Line oscillator combination, burst, blanking and frame pulse separation 
for color TV sets. 

Ensures the vertical rate, parabolic and keystone correction for 110" screens 

FUNCTION 

IF amplifier with demodulator and AFC (CCIR standard) for NPN tune, 

IF amplifier with demodulator and AFC (CCIR standard) for PNP tuner. 

IF amplifier with demodulator and AFC (French standard). 

Very stable IF amplifier with demodulator and AFC for PNP tuner. 

Very stable IF amplifier with demodulator and AFC for PNP tuner 
and inverted AFC. 

IF amplifier with demodulator for multistandard applications. 
High input sensitivity. Large AGC capabilities. 

Quasi parallel sound processing with quadrature inter-carrier demodulator. 
Very high input sensitivity. Good AM suppression. 

AM/FM sound demodulator. Low AM distortion. Very high input sensitivity. 
No adjustment for the AM demodulator. 
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PACKAGE (2) 

SP-15 

DP-28 

DP-28 

Batwing 
DP-16 

DP-16 

DP-16 

DP-8 

PACKAGE (2) 

DP-16 

DP-16 

DP-16 

DP-18 

DP-18 

DP-16 

DP-16 

DP-16 



THOMSON COMPONENTS MOSTEK 

CONSUMER CIRCUITS 

PART NO. 

TEA1014 

TEA2014 

TEA5114,A 

TEA5115 

PART NO. 

UAA4000 

UAA4009 

TEA5049 

PART NO. 

TBA820M 

lCA830SM 

TEA2025B 

TDA2003 

TDA2006 

TDA2030 

TDA2040 

Video and 
AF switch 

Video 
switch 

A·G·B 
switch 

Transmitter 

Receiver 

PreAmp 

APPLICATION 

FUNCTION 

For monosound TV sets. Follows the SCAAT specifications n° lOB. 

Switched 2 Vpp video output. Not switched 75 n, 1 Vpp video output. 

3-channel high frequency switch (20 MHz), designed for A·G·B and video appli· 
cations. Low output impedance (75 0). 

5·switch (A·G·B, Fast blanking, Sync.) video signal selector. 25 MHz bandwidth 
for A·G·B signals. 

FUNCTION 

For ultra-sonic or infra-red transmission, 32 command capability. 
Pulse position modulation provides excellent noise immunity. 

Complete circuit for PPM demodulation. 12 channel tuning voltage switch 
(remote and keyboard), one DC voltage output for volume adjustment, 
standby information. 

A low cost infra·red preamplifier for remote control reception 

MAX. VALUES NORMAL CONDITIONS 

Vcc(V) lo(A) VcC<V) Rdn) Po(W) 

16 15 9 8 1.2 

NOTE 

Aadio and portable 
recorders 20 2 9 4 2 

Portable radio dual 15 15 9 4 2.3' Fully 
AF amplifier protected 

Car radio 18140" 35 14.4 2 10 Fully 
protected 

30 3 24 4 12 Fully 

TV and record 
protected 

players Fully 
36142" 35 28 4 18 protected 

Hi·FilStereo 40 4 32 4 22 Fully 
TV receivers d~0.5% protected 

*Po(W) output per channel except bridge applications (both amplifiers) 
UPeak voltage (50 ms) 
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PACKAGE (2) 

Dp·14 

DP·S 

Dp·16 

Dp·IS 

PACKAGE (2) 

Dp·18 

Dp·18 

Dp·14 

PACKAGE (2) 

Dp·8 

Dp·8 

Batwing 
Dp·16 

SPS 

SP5 

SP5 

SP5 



Trade Marks Registered ® 

Thomson Components - Mostek Corporation reserves the right to make changes in specifications and 
other information at any time without prior notice. Information contained herein is believed to be correct, 
but is provided solely for guidance in product application and not as a warranty of any kind. Thomson 
Components - Mostek assumes no responsibility for use of this information, nor for any infringements 
of patents or other rights of third parties resulting from use of this information, nor for the use of any 
circuitry other than circuitry embodied in a Thomson Components - Mostek product. No license is granted 
under any patents or patent rights of Thomson Components - Mostek. 

Thomson Components - Mostek Corporation reserves the right to make changes in specifications and 
other information at any time without prior notice. Information contained herein is believed to be correct, 
but is provided solely for guidance in product application and not as a warranty of any kind. Thomson 
Components - Mostek assumes no responsibility for use of this information, nor for any infringements 
of patents or other rights of third parties resulting from use of this information, nor for the use of an~ 
circuitry other than circuitry embodied in a Thomson Components - Mostek product. No license is granteel 
under any patents or patent rights of Thomson Components - Mostek. 

The "PRELIMINARY" designation on a Thomson - Mostek data sheet indicates that the product is not 
characterized. The specifications are subject to change, are based on design goals or preliminary part 
evaluation, and are not guaranteed. Thomson - Mostek or an authorized sales representative should 
be consulted for current information before using this product. 

The "ADVANCE INFORMATION" designation on a Thomson - Mostek publication indicates that the item 
described is a prospective product, is not yet available, and that the specification goals have not yet 
been fully established. Production is anticipated but not guaranteed. The ADVANCE INFORMATION 
is an initial disclosure of a new product's features and description. The specifications are subject to 
change at any time without notice, are based on design goals, and are not guaranteed or warranted 
in any way. Thomson - Mostek or an authorized sales representative should be consulted for current 
information before using this product or basing any designs on this ADVANCE INFORMATION. No respon­
sibility is assumed by Thomson - Mostek for its use, nor for any infringements of patents or trademarks 
or other rights of third parties resulting from its use. No license is granted under any patents, patent 
rights, or trademarks of Thomson - Mostek. 

The "APPLICATION BRIEF" or "APPLICATION NOTE" designation on a Thomson-Mostek literature item 
indicates that the literature item contains informatiOn regarding Thomson-Mostek features and/or their 
varied applications. The information given in the APPLICATION BRIEF or APPLICATION NOTE is be­
lieved to be accurate and reliable; however, the information is subject to change and is not guaranteed. 
No responsibility is assumed by Thomson-Mostek for its use; nor for any infringements of patents and 
trademarks or other rights of third parties resulting from its use. No license is granted under any pa­
tents, patent rights, or trademarks of Thomson-Mostek. 
















