
TVPE NUMBER LOC IJSE DESCRIPTION CASING VOC TMX P/IMX SPEED PIN MIlK SUBSTITUTE 
IC OUTS ER 

SP6652 ECl CTR COUNTER. 400MHZ DIVIDE BY 16 OIl14C -5.2V VAR 60MA 400MXMHZ Z999 PlS -
SP8655 
SPB657 
SP8659 
SP8660 

ECl 
ECl 
Eel 
ECL 

CTR 
CTR 
CTR 
CTR 

COUNTER. 
COUNTER. 
COUNTER, 
COUNTER. 

200MHZ DIVIDE BV 32 
200MHZ DIVIDE BV 20 
200I0tIiZ DIVIDE BV 16 
18011HZ >10 •LOW POWER 

T05/8 
TOs/8 
T05/8 
T05/B 

.-5.2V 
-5.2V 
-5.2V 

-5V 

VAR 
VAR 
VAR 
VAR 

13MA 
13M" 
13M11 
13MA 

200MXMltZ 
200MXMHZ 
200MXMHZ 
l00MXMHZ 

Z999 
Z999 
Z999 
Z999 

PlS 
PlS 
PlS 
PLS 

-
-
-
-

SPS665 
SP8666 

Eel 
ECl 

eTR 
CTR 

COUNTER. 
COUNTER. 

IGHZ DIVIDE BV 10 
1 IGHZ DIVIDE BY 10 

DILl4C 
DILl4C 

-6.8V 
-S.BV 

VAR 
VAR 

105MA 
10511A 

I.OMXGHZ 
1.IMXGHZ 

Z999 
Z999 

PlS 
PlS 

--
SP8667 ECl CTR COUNTER, 1. 2GHZOIVloe BY 10 DILl4C -6.BV VIIR 10SIIA 1.2Ml\GHZ Z999 PlS -
SPB670 ECl CTR COUNTEA. 600MHZ OIVIOE BV 8 OI1l4C -S2V VAR 60MA 600MXMHZ Z999 PlS -
SPB671 ECl CTA COUNTER, 500MHZ DIVIDE 8V B OIll4C -5.2V VAR 60MA sOOMXMHZ Z999 PlS -

SP8672 
5P8675 

ECL 
ECl 

CTR 
CTA 

COUNTEA, 
COUNTER, 

40011HZ 
1. OGHZ 

DIVIDE BV 
DIVIDE BV 

8 
8 

DIl14C 
DIll4C 

-S.2V 
-6.BV 

VAR 
VIIR 

6Ot.IA 
9SMA 

400MXMHZ 
1 OMXGHZ 

Z999 
Z999 

PLS 
PlS 

--
SP8676 ECl CTR COUNTER. 1 IGHZ DIVIDE BV S DI1l4C -6.SV VAA 9SM! 1.lMXGHZ Z999 PlS -
SP8677 
SP8685 

ECl 
ECl 

CTR 
CTR 

COUNTER, 
COUNTER, 

1 2GHZ 
500MHZ 

DIVIDE BV S 
DIV BY 10/11 

01ll4C 
DIll6C 

-6.8V 
-5.2V 

VAR 
VAR 

9SM' 
6OIoIA 

1 2MXGHZ 
sOOMXIIHZ 

Z999 
2999 

PlS 
PlS 

--
SP8690 
SP8695 
SPB735 

ECl 
ECL 
eCl 

CTR 
CTR 
CTR 

COUNTER, 
COUNTER, 
COUNTER. 

200MHZ > 10/11. AC 
200MHZ > 10/11. OC 
600MHZ > 8. BINARV OP 

DIll6C 
OIU6C 
DIU6C 

-5.2V 
-5.0V 
-S.2V 

VAR 
VAR 
VAR 

22MA 
30MA 
90MA 

2DOMXMHZ 
200MXMHZ 
600MXMH2 

2999 
Z99.9 
Z999 

PlS 
PlS 
PlS 

-
-
-

SPS736 
5P8740 

Eel 
Eel 

CTR 
CTR 

COUNTER, 
COUNTER. 

sDOMHZ > S. BINARV OP 
300MHZ > 5/6. AC 

DIU6C 
DILl6C 

-5 2V 
-5 2'1 

VAR 
V",R 

90MA 
60MA 

500MXMHZ 
300MXMHZ 

Z999 
Z999 

PlS 
PlS 

-
-

SP8741 
SP8743 
SP8745 
SPB746 

ECL 
ECl 
ECl 
ECl 

CTR 
CTR 
CTR 
CTR 

COUNTEA. 
COUNTER. 
COUNTER. 
COUNTEA, 

300MtlZ > 617. 
500MHZ > 8/9. 
30DMHZ > 5/6. 
300MHZ > 617 

AC 
AC 
DC 
OC 

DILl6e 
DIll6C 
DIU6C 
DIll6C 

-5 2V 
-5 2V 
-5 2V 
-5 2V 

VAA 
VAR 
VAR 
VAA 

60MA 
60MA 
6SMA 
65MA 

300MXMHZ 
sOOMXMHZ 
300MXMHZ 
300MXMHZ 

Z999 
Z999 
Z999 
2999 

PLS 
PlS 
PlS 
PLS 

--
-
-

SPB74S ECl CTR COUNTER, 300MHZ DIV BY B/9 DILl6C -5 2V VAA 65MA 300MXMHZ Z999 PlS -

SP8750 ECl CTR COUNTEA. 1 OGHZ > 64. PRESCALEA DI1l4C -6 8V VAR 90MA I OMXGHZ Z999 PLS -
SP8751 ECl CTR COUNTER, 1 1GHZ > 64. PRESCAlER DI1l4C -6 BV VAR 90MA I 1MXMHZ Z999 PlS -
SP8752 ECl eTR COUNTER. 1 2GHZ > 64. PRESCAUR DILl4C -6 SV VAR 90MA 1 2MXGHZ Z999 PlS -
SPS760 
SP8790 

ECl 
ECl 

xxx 
EXP 

SVNTHESISER CIRCUIT. Pll 
EXTENDER FOR 2-MQDUlUS COUNTER 

DILl4C 
T05/S 

-5V 
-5V 

VAR 
VAR 

6SMA 
!lIlA 

lSIIXMHZ 
60MXMIIZ 

Z999 
2999 

PlS 
PlS 

-
-

SPS794 
SPIODOO SER 
SPI010DDG SEA 
SPlOI00DP 
STW5400 SER 

ECl 
Eel 
ECl 
ECl 
TTL 

XXX CONTROL >8 CCT FOR 2-MQD DIVS 
- PlESSEV VERSION MelOODO SERIES - PlESSEV VERSN OF Mel(llOOl SER 
- PLESSEV VERSN OF Mel0100P SER 
- ALTERN COOES FOR SW5400 SEA 

r05/S 
-

OIL--C 
OIl--P 

-

-5V 
-5 2V 
-5 2V 
-5 2V 

-

VAR 
-

85C 
8SC 
125 

-
-
---

120MXMHZ 
-
-
-
-

Z999 
-
-
-
-

PLS 
Pl5 
PlS 
PlS 
SWR 

-
Mel0000 SER 
MCI0100l SER 
Mel0100P SER 
5WS400 SERIES 

STW7400 SEA TTL ALTERN COOES FOR 5W7400 SEA - - 70C - - - SWR SW7400 SERIES 
SW830 SERI ES 
5W930 SERIES 
SW180D SERIES 

OTl 
OTL 
OTl 

- STEWART WARNER OBS 
- STEWART WARNER OBS 
- STEWART WARlitR OBS 

VASN 830 SR 
VASN 930 SR 
VRSN 1800 S 

-
-
-

'5V 
'5V 
+sV 

-
-
-

-
-
-

--
-

-
-
-

SWR 
SWA 
SWR 

930 SERIES 
930 SERIES 
1800 SERIES 

SW1900 SERIES DTl - STEWART WARliEA OBS VRSN 1900 S - +5V - - - - SWA 1900 SERIES 

SW4000 SER 
SWS40DH SER 

eMS 
TTL 

VAR 
-

STEWAAT WARNER VRSN C04OO0 SEA 
HOUSE CODES FOR SN5400W SERIES 

-
FlP--­

-
-

VAA 
125 

-- -
-

- SWR - SWR 
CD4000 SEA 
SN5400W SE~ 

SW5400J StR 
SW7400H SER 

TTL 
TTL 

- HOUSE CODES 
- HOUSE COOES 

FOR 51<15400J SERIES 
FOR SN7400W SEAlES 

DIl--C 
FlP--­

- 125. 70c 
-
-

-
- -

-
SWR 
SWR 

SN540DJ SER 
SN7400W SER 

SW74DOJ SER TTL - House CODES FOR SN7400J SERIes DIl--C - 70C - - - SWR SN7400J SER 

SW7400N SER 
SWFOOF SERIES 

TTL 
TTL 

- HOUSE CODES FOA SN7400N SERIES 
- HOUSE CODE FOR SFOO-l SUHl SER 

DIl--P 
FlPl4 

-
-

70C - --
-
-

-
-

SWR 
SWR 

SN7400N SEA 
SFOD-I SEAlES 

SWFOOS SERIES 
SWFOOOF SER 
SWFODOS SER 

TTL 
TTL 
TTL 

- HOUSE CODE FOR SFoo-2 SUHL SER 
- HOUSE CODE FOR SFODO-l SUHl SR 
- HOUSE CODE FOR SFOOO-2 SUHl SR 

DI1l4C 
FLP14 
Dlll4C 

---
-
-
-

-
--

-
-
-

-
--

SIIA 
SWR 
SWR 

SFOO-2 SERIES 
SFOOO-1 SER 
SFOOO-2 SER 

SWGOOF SERIES 
SWGOOS SiRlES 
SWGODOF SER 

TTL 
TTL 
TTL 

- HOUSE COOE FOR SGQO-l SUHL SEA 
- HOUSE CODE FOR SGQO-2 SUHl SER 
- HOUSE CODE FOR SGOOO-1 SUHl SR 

FLP14 
OIl14C 
FlP14 

-
--

--
-

--
-

-
--

-
-
-

SWR 
SWR 
SWA 

SGOO-l SERIES 
SGOO-2 SERIES 
SGOOO-l SEA 

SWGODOS SER 
T54HOO SERIES 

TTL 
-

- HOUSE GODES FOR SGOOO-2 SUHL S 
- ALTERN coDes FOR T74HOOD2 SER 

DILl4C 
-

--
-
- -- --

-- SWR 
SGS 

SGOOO-2 SER 
SN54HQOJ SER 

T54LSOO sER lsT - ALTERN CODES FOR SN54lS00 SER - - 125 - ~ - TRA SN54ls00 SER 
T54LSOOD2 SER 
T54S00 SERIES 
T74HOOBI SEA' 

lST 
STl 
HTL 

---
HOUSE COOES FOR SII54lS00J SER 
ALTERN. CODES FOR SN54S00 SER 
HOUSE CODES FOR SN74MOON SER 

DIL--C 
-

DIl--P 

- 125 - 125 - 70C 

---
---

---
SGS 
TRA 
SGS 

SN54ls00J SER' 
5N54S00 SER 
SII74HOON SER 

T74HOOOl SER HTl - HOUSE GOOfS FOR SN74HOOJ SEA. OlL--C - 70C - - - SG5 SN74HOOJ 

T74HOD02 SER. 
T74~SOO SER 

HTl 
LST 

- HOUSE CODES FOR SN54HooJ SER 
- AlTEAN CODES FOR SN74LSoo SER 

DIL--C 
- - 125 - 70C 

-- --
~ 

- SGS 
TRA 

SN54HOOJ SER 
SN74lS00 SER 

T74lS00BI SER lST - HOUSE CODES FOR SN 74LSoo SER. OIL--P - - - - - SGS SN74LSOON SEA 
T74~S0001 SER 
T74SOD SERI ES 

LST 
STl 

- HOUSE CODES FOR SN74LSOOJ SER - ALTERN CODES FOR 51174500 SEA, 
OIL--C 

- --
7st 
70C 

-- -
-

-- 5GS 
TRA 

SN74LSODJ SER 
SN74S00 SER 

Tl02B1 
TlO201 
Tl0202 

TTL 
TTL 
TTL 

---
HOUSE CODE 
HOUSE CODE 
HOUSE CODE 

FOR SN7400N 
FOR SN74DOJ 
FOR 51<154DOJ 

DIL--P 
DIL--C 
DIL--C 

-
--

70C 
70C 
125 

---
--
" 

-
--

SGS 
SGS 
SGS 

SN7400N 
SN7400J 
SN5400J 

n02F1 TTL - HOUSE CODE FeR 5117400W FlP--· - 70C - - - SGS SN7400W 
TlD2F2 TTL - HOUSE CODE FOR 51<154ooW FLP--­ - 125 - - - SGS SII5400W 

n03Bl 
n0301 
TlQ302 
TlQ3Fl 
n03F2 

TTL 
TTL 
TTL
TTL 
TTL 

- HOUSE CODE FOR SN7410N 
- HOUSE COCE FOR SN1410J 
- HOUSE =FefI-S1I541OJ- HOUSE ;FOR SN7410W 
- HOUSE COIlE. FOR S116410W 

DIL--P 
DIl--C 
'OIL-"'C 
FLP--­
FLP--­

-----

70C 
70C 
125 
70C 
12S 

-
---. 

-
----

- SGS 
- SGS - SGS - SGS - SGS 

511741011 
SiH410J 
SIl5410J 
SN7410W 
5N541OW, 

; 
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TYPE NUMBER LOC USE DESCRIPTION CASING VOC TMX PIIMX SPEED PIN MAK SUBSTITUTE 
IC OUTS ER 

Tl04BI TTL - HOUSE ceDE FOR SN 7420N DIL--P - 70C - - - SGS SN7420N 
Tl04DI TTL - HOUSE CODE FOR SN7420C DIL--C - 70C - - - 'SGS SN7420C 
TlO4D2 
Tl04FI 
7104F2 

TTL 
TTL 
TTL 

- HOUSE, ceDE 
- HOUSE CODE 
- HOUSE CODE 

FOR 
FOR 
FOR 

SN5420J 
SN7420W 
SN5420W 

OIL--C 
FLP--­
FLP-'­

-
-
-

125 
70C 
125 

-
--

-
-
-

-
--, 

SGS 
SGS 
SGS 

SN5420J 
SN7420W 
SN5420W 

7105BI TTL - HOUSE CODE FOR SN7450N OIL--P - 70C - - - SGS SN7450N 
710501 TTL - HOUSE COOE FOR SN 7 450J OIL--C - 70C - - - SGS SN7450J 
n05D2 TTL - HOUSE CODE FOR SN5450J OIL --C - 125 - - - SGS SN5450J 
TI05FI TTL - HOUSE CODE FOR SN7450W FLP--­ - 70C - - - SGS SN7450W 
TlO5F2 TTL - HOUSE ceDE FOR SN5450W FLP--­ - 125 - - - SGS SN5450W 

n06BI TTL - HOLISE CODE FOR SN7460N OIL --P - 70C ' - - - SGS SN7460N 
Tl060l TTL - HOUSE CODE FOR SN7460J OIL --C - 70C - - - SGS 5N7460J 
Tl06D2 TTL - HOUSE COOE FOR SN5460J OIL --C - 125 - - - SGS SN5460J 
Tl06Fl TTL - HOUSE CODE FOR SN7460W FLP--­ - 70C - - - SGS SN7460W 
TI06F2 TTL - HOUSE CODE FOR SN5460W FLP--­ - 125 - - - SGS SN5460W 

-
TlOeBI TTL - HOUSE CODE FOR SN 7453N OIL--P - 70C - - - SGS SN7453N 
Tl08DI TTL - HOUSE CODE FOR SN7453J DIL--C - 70C - - - SGS SN7453J 
Tl08D2 TTL - HOUSE CODE FOR SN5453J OIL --C - 125 - - - SGS SN5453J 
Tl08FI TTL' - HOUSE CODE FDA SN7453W FLP--­ - 70C - - - SGS SN7453W 
Tl08F2 TTL - HOUSE CODE FDA SN5453W FLP--­ - 1~5 - - - SGS SN5453W 

Tl09BI TTL - HOUSE CODE FOR SN7440N OIL --P - 70C - - - SGS SN7440N 
TI09Dl 
Tl09D2 

TTL 
TTL 

- HOUSE CODE - HOUSE CODE 
FDA 
FOR 

SN7440J 
SN5440J 

OIL --C 
DIL--C 

-
-

70C 
125 

-
-

-
-

-
-

SGS 
SGS 

SN7440J 
SN5440J 

n09Fl TTL - HOUSE CODE FOR SN7440W FLP--­ - 70C - - - SGS SN7440W 
TI09F2 TTL - HOUSE CODE FOA SN5440W 'FLP--­ +5V 125 - - - SGS SN5440W 

Tll2Bl TTL - HOUSE CODE FOR ,SN7401N DIL--P - 70C - - - SGS SN7401N 
Tl12D1 TTL - HOUSE CODE FOR SN1401J OIL--C - 70C - - - SIG SN7401J 
T11202 
Tl12F1 
Tl12F2 

TTL 
TTL 
Tl't 

- HOUSE CODE 
- HOUSE ceDE 
- HOUSE .cODE 

FOR 
FDA 
FOR 

SN5401J 
SN740lW 
SN5401W 

DIL--C 
FLP--­
FLP--­

- 125 
- 70C 
- i25 

-
-
-

-
-
-

-
-
-

SIG SN5401J 
SIG I SN7401W 
srG SN5401W 

TI15Bl TTL - HOUSE ceDE FOR SN7451N OIL --P - 70C - - - SIG SN7451N 
Tll5DI TTL - HOUSE CODE FOR SN7451J OIL --C - 70C - - -, SIG SN745lJ 
Tl1502 TTL - HOUSE CODE FOR SN5451J DIL--C - 125 - - - SIG 
Tll5Fl TTL - HOUSE CODE FOR SN7451W FLP--­ - 70C - - - SIG SN7451W 
T1I5F2 TTL - HOUSE CODE FOR SN5451W FlP--­ - 125 - - - SIG SN5451W 

T122Bl TTL - HOUSE CODE FOR SN7402N DlL --P - 70C - - - SIG SN7402N 
1\2201 TTL - HOUSE CODE FOR SN7402J DIL--C - 70C - - SIG SN7402J 
Tl2202 TTL - HOUSE CODE FOR SN5402J OIL--C - 125 - - - SGS SN5402J 
Tl22Fl TTL - HOUSE CODE FOR SN7402W FLP--­ - 70C - - - SIG SN7402W 
Tl22F2 TTL - HOUSE CODE FOR SN5402W FLP--­ - 125 - - - SGS SN5402W 

T5~00 SERIES - - ALTERN CODES FOR T740002 SEA, - - - - - - SGS SN5400J 'SER 
T7400Bl SER. TTL - HOUSE CODES FOR SN7400N SERIES OIL--P - 70C - - - SGS 'SN7400N SER 
T7 400[)l SER TTL - HOUSE CODES FOR SN7400J SERIES DIL--C - 70C - - - SGS SN7400J SER 
T7400D2 SER TTL - HOUSE CODES FOR SN5400J SERIES DIL~-C, - 125 - - - 'SGS SN5400J SER 
TC4000B. SER CMS ,VAR TOSHIBA VRSN OF CD4QOOB SERIES - +15V VAA - - - TOS CD4000B" SER 

TC4000.uB SEP, CMS VAR TOSHIBA VRSN OF CD4000UB SER - +15V VAA - - - TOS CD4000U8 SER 
TC54QO SERIES TTL - HOUSE .COOES FOR SN5400 SERIES - - 125 - - - TOS SN5400 SERIES 
TC7400BP SER TTL - HOUSE CODES 'FOR SN7400N SERIES DIL--P - 70C - - - TOS SN7400N SER 
TD3400 SERIES, TTL - HOUSE CODES FOR SN7400N SERIfS OIL--P - 70C - - - ros SN7400N SEA 

, TD3400AP SER TTL - HOUSE CODES FOR SN7400N SEAlES DIL--P - 70C - - - TOS SN7400N SER 

TFOOF SERIES. TTL - HOUSE CODE FOR SFOO-l SUHL SEA FLP14 - - - - - TAA SFOO-l' SEAlES 
TFOOJ SERIES TTL - HOUSE CODE FDA SFOO-2 SUIiL SER DIL14C - - - - - TRA SFOO-2 SERIES 
TF54S00F SER STL - ALTERN CODES' FOR SN54S00W SER FlP--­ - 125 - - - TRA SN54S00W SEA 
TF54S00J SER. STL - ALTERN CODES FOR SN54S00J SER DIL--C - 125 - - - TRA SN54S00J SER 
TF74S00F SEA STL - .HOUSE CODES FOA SN74S00W StR FLP":-­ - 70C - - - TAA 'SN74s60w, SEA 

TF74S00J SER. STL - HOUSE CODES FOR SN74S00J SEA. DIL--C ~.70C - - - TFIA SN74S00J SER 
TFOOOF 
TFOOOJ 

SERIES 
SERIES 

TTL 
TTL 

- HOUSE 
- HOUSE 

CODE 
CODE 

FORSFOOO-l 
FOR SFOOO-2 

SUHL 
SUHL 

SA 
SA 

FLPI4 
olLl4C 

-
-

-
-

~ 

-
-
-

-
-

TAA 
TRA 

SFQOO-l 
SFOOO-2 

SEA 
SER 

TF5400' SERIES 
TF7!100E SEA 

TTL 
TTL 

- HOUSE - HOUSE 
CODES 
ceOES 

FOR 
FOR 

SN5400 SERIES 
SN7400N SERIES 

-
oIL-'P 

-
-

125 
70C 

-
-

-
-

-
-

TRA 
TRA 

SN5400 SERIES 
SN7400N SER 

TGOOF SERIES TTL - HOUSE CODE FOR SGOO-l SUHL SER FLP14 - - - - - TRA SGOO-l SERIES 
, TGOOJ, SERIES TTL - HOUSE ceDE FOR 5GOO-2 SUHL SEA DILl4C .­ - - - - TRA 5GOO-2 .SERIES 
TG54S00F SER 
TG54S00J SER· 
TG74S00F SER, 

STL 
STL 
STL 

- HOUSE ceDES - HOUSE CODES 
- HOUSE CODES 

FOR SN54S00W 
FOR SN54S00J 
FOR SN74S00W 

SER 
SER. 
SER 

FlP--­
oIL--C 
FLP--­

- 125 
- , 125 - 70C 

-
-
-

-
-
-

-
-
-

TRA 
TRA 
TRA 

SN54S00W SEA 
SN54500J SER 
SN74S00W, SER 

TG74S0OJ SER. 
TG5400 SERIES 

STL 
TTL 

- HOUSE CODES 
- HOUSE CODES 

FOR 
FOR 

SN74S00J SEA, , 
SN5400 SERIES 

DIL--C 
- - 70C 

- 125 
-- -

-
~ 

-
,TRA 
. TAA 

SN74S00') SER 
SN5400 SERIES 

TGOOOF SERIES TTL - HOUSE CODE FOR SGOOO-l SUHL SR FLPl4 - - - - - TRA SGOOO-l SER 
TGOOOJ S10RI ES 
TG7400E SER 

TTL 
TTL 

- HOUSE - HOUSE 
CODE FOR SGOOO-2 SUHl SA . OILl4C 
CODES FDA OM5400N SERIES DIL--P 

- -
- ·70C 

-
-

-
-

-, 
-

TRA 
TRA 

SGOOQ-2 SER 
DM54doN seA 

Tl54MO SER. MTL - HOUSE CODES FOR SN54HOO SEAlES', - - 125 - - - TFK SN54HOO SER 
TL74HOO SER,' 
TL660 SEAlES 

HTL 
HNL 

- HOUSE ceDES FOR SN74HOC SEAlES - TELEFUNKEN OBS VASN 660 SERIES 
-
-

-
-

}OC 
-

--
-
-

-
-

TFK 
TFK 

SN'74HOO SER 
660 SERIES 

TL4929N TTL NAN NAND X2 + INVERTER X4 DIL16P +5V 70C 80MW 22MXNS N025 TFK SN4929N 
TL4930N TTL NAN NAND, DRIVER, QUAD DILl4P +5V 70C 80MW 22MXNS N02~ TFK SN4930N 
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TYPE NUMBER 	 LDC USE DESCAIPTION CASING voe TMX P/IMX SPEED PIN MAK SUBSTITUTE 
IC OUTS EA 

TL4931N 	 TTL N~N NAND', SIP, DUAL DILl4P +5V 70C 20MW 22MXNS N027 TFK SN4931N 
TL4932N TTL SAG SHIFT REG, 8 BIT, DUAL' DILl4P +5V 70C 3S0MW 18MXMHZ A059 TFK SN4932N 
TL4934N TTL INV INVERTER, DC OP, HEX DILl4P +5V 70C 7SMW 40MXNS 1018 TFK SN4934N 
TL4935N TTL INV INVERTER, HEX DILl4P +5V 70C 75MW 40MXNS 1018 TFK SN4935N 
TL5400 SEA TTL - HOUSE CODES FOA SN5400 SERIES - - 125 - - - TFK SN5400 SEAlES 

TL7400N SEA TTL - HOUSE CODES FDA SN7400N SEAlES DIL--P - 70C - - - TFK SN7400N SEA 
TL84DO SEAlES TTL - HOUSE CODES FDA SN8400 SERIES - - 85C - - - TFK SN8400 SERIES 
TL8400N SEA TTL - HOUSE CODES FDA SN8400N SEAlES DIL--P - 85C - - - TFK SN8400N SEA 
TL49700N TTL NAN NAND X2 + AND X2, DC 30V OP DILl6P +5V 70C - 40MXti,S N028 TFK SN49700N 
TL49700NSl TTL NAN NAND X2 + AND X2, DC 60V OP DILl6P +5V 70C - 40MXNS N028 TFK SN49700NSl 

TL49701N TTL DVR DAIVER, DC 30V OP, QUAD DILl6P +5V 70C 160MW 22MXNS B029 TFK SN49701N 
TL49701NS1 TTL OVR DRIVEA, DC 60V OP, QUAD DILl6P +5V 70C 160MW 22MXNS B029 TFK SN49701NSI 
TL49702N TTL FFD FF/D, QUAD DILl6P +5V 70C 170MW 25MXMHZ F05B TFK SN49702N 
TL49703N TTL XXX DELAY ELEMENT, HEX DI1l6P +5V 70C 52MW - Z071 TFK SN49703N 
TL49704N TTL eTA COUNTER. BINARY, DUAL DILl6P +5V 70C 480MW 35MXMHZ COSO TFK SN49704N 

TL4970SN TTL .CTA COUNTEA, DECADE, DUAL DILl6P +5V 70C 480MW 35MXMHZ C051 TFK SN49705N 
TL49710N TTL DVD DIVIDEA, FAEQUENCY, DIV BY 50 DIL08P +5V 70C 290MW 12MXMHZ C052 TFK SN49710N 
TL49711N TTL OVD DIVIDEA, FREQUENCY, DIV BY 60 DIL08p· +5V 70C 290MW : 2MXMHZ C053 TFK SN49711N 
TL49712N TTL D.VO DIVIDEA, FREQUENCY, DIV BY 80 DILl6P +5V 70C 290MW 2CMXNS C054 TFK SN49712N 
TL49713N TTL NAN NANQ, SCHMITT, DUAL DILl4P +5V 70C 85"lW 25MXNS N029 TFK SN49713N 

TL49713NS1 TTL NAN NAND, SCHMITT, DUAL DILl4P +5V 70C e5MW 25MXNS N029 TFK SN49713NS1 
TL49714N TTL DCD DECODEA, BIN TO DECIMAL, 2BIT DILOep +5V 70C 80MW - 0032 TFK SN49714N 
TL49800N TTL NAN NAND X2 + AND X2. DC 30V OP DILl6P +5V 85C - 40MXNS N028 TFK SN4geOON 
TL49800NSl TTL NAN NAND X2 + AND X2, DC 60V OP DILl6P +5V e5C - 40MXNS N028 TFK SN4geOONS1 

TL49801N TTL DVR DRIVEA, DC 30V OP, QUAD DILl6P +5V esc 160MW 22MXNS B029 TFK SN49801N 

TL49801NS1 TTL OVA DRIVEA, DC 60V OP, QUAD OIL16P +5V 85C' 160MW 22MXNS B029 TFK SN49801NSl 

TL49802N TTL FFD FF/D, QUAD DIL16P +5V 85C 170MW 25MXMHZ F058 TFK SN49802N 

TL49803N TTL XXX DELAY ELEMENT, HEX DIl.16P +5V 85C 52MW - Z071 TFK SN49803N 

TL4ge04N TTL CTR COUNTER, BINARY, DUAL OILl6P +5V 85C 480MW 35MXMHZ C050 TFK SN49804N 

TL4980SN TTL CTR COUNTER, DECADE, DUAL DILl6P +5V 85C 4eoMW 35MXMHZ COS1 TFK SN4980SN 

TL49810N TTL DVD DIVIDER, FREQUENCY, DIV BY 50 DIL08P +5V 85C 29M' 12MXMHZ C052 TFK SN49810N 

TL49811N TTL DVD DIVIDER, FREQUENCY, DIV BY 60 DIL08P +5V 85C 290MW 12MXMHZ C053 TFK SN49811N 

TL49812N . TTL DVD DIVIDER, FAEOUENCY, DIV BY 80 DILl6P +5V 85C 290MW 20MXNS CO 54 TFK SN4ge 12N 

TL49813N TTL NAN NAND, SCHMITT, DUAL DILl4P +5V 85C 85MW 2SMXNS N029 TFK SN49813N 

TL49813NS1 TTL NAN NAND, SCHMITT, DUAL DIL14P +5V 8SC' 85MW 25MXNS N029 TFK SN49813NS1 

TL49814N TTL oeD DECODEA, BIN TO DECIMAL, 2BIT DIL08P +5V 85C 80MW - 0032 TFK SN49814N 

TL49829N TTL ~AN NAND X2 + INVERTER X4 DIL16P +5V 85C 80MW 22MXNS N025 TFK SN49829N 

TL49830N TTL NAN NAND, DRIVER, QUAD DILl4P +5V 85C 801414 22MXNS' N026 TFK SN49830N 

TL49831N TTL NAN NAND, 5IP, DUAL DILl4P +5V 85C 20MW 22MXNS N027 TFK SN49831N 

TL49632N TTL SAG SHIFT AEG, 8 BIT, DUAL DIL14P +5V 85C 350MW 18MXMHZ R059 TFK SN49832N 

DILl4P +5V 85C 75MW 40MXNS 1018 TFK SN49834N 

Tl49835N TTL INV INVERTEA, HEX DILl4P +5V 85C 75MW 40MXNS I018 TFK SN49835N 

TM5400 SERIES TTL - SERVICE SUBS FOR DM5400N SEA DIL--N - 125 - - - THO DM5400N SER 

TM7400 SERIES TTL - SERVICE SUBS FOR DM7400N SER OIL --P - 70C - - - THO SN7400N SER 

TNG5400F SER TTL - HOUSE CODES FOR SN5400W SEAlES FLP--- - 125 - - TRA 

TL49834N 	 TTL INV INVERTEA, DC OP, HEX 

-	 SN5400W SER 

TNG5400P SER TTL - HOUSE CODES FOR DM5400N SEAlES DIL--P - 125 - - - TRA DM5400N SEA 

TP4000A SER. eMS' VAR TEXAS INST VRSN OF C04DOOA SR - +10V VAA - - - TIl CD4000A SER 

TP4t'OOB SER CMS VAA TEXAS INST VRSN OF C04000B SR - +15V VAR - - - TIl CD4000B SER 

TP4000U8 SER. CMS VAA TEXAS INST VRSN CD4000UB SER. - +15V VilR ­ - - TIl CD4000UB SEA 

TP4300B CMS VAA TEXAS INST COOE FOA40100B SER - +15V VAA ­ - - TIl C0401008 SEA 

- - TIl C04500A SEA 

TP4500B SEA. CMS VAA TEXAS INST VRSN CD4500B SEA - +15V VAR 
TP4500A SER. 	 CMS VAR TEXAS INST VRSN C04500A SEA - +lOV VAR ­

- - - TIl CD4500B SER 

TRW5400-1 SER' TTL - HOUSE CODES FOR SN5400J SEAlES ­DIL--C 125 - - - TAW SN 5400-1 SER 

TRW5400-2 SEA TTL - HOUSE CODES >OR DM5400N SERI ES ­DIL--P 125 - - - TAW DM5400N SER 

TAW7400-1 SEA TTL - HOUSE CODES FOR SN7400J SEAlES DIL--C -	 70C - - - TRW SN7400J SER 

TRW7400-2 SER TTL - HOUSE CODES FDA SN7400N SERIES DIL--P - 7DC - - - TRW SN7400N SER 

U315400 SER. TTL - HOUSE CODES FOR S~5400W SER FLP--- - 125 - - - SGS SN5400W SER 

U3I74oo SEA TTL - HOUSE CODES FDA SN~400W SER FLP--- - 70C· - - - SGS SN5400W SER 

U319090 SEA DTL - FAIRCHILll OBS VERSN 9090 SER FLP--- +5V - - ­- FAS 9090 SERIES 

U6A5400 SER. TTL - HOUSE CODES FOR SN5400J SERIES - - 125 - ­ - SGS SN5400J SEA. 

SGS SN1400J SERU6A7 400 SER. 	 TTL - HOUSE CODES FOR SN1400J SEAlES OIL--C - 70e - - ­
- FAS 9090 SEAlES 

U6AHOOO SEA. HTL - HOUSE CODES FOR SN74HOOJ SER OIL--C ­U6A9090 SEA 	 DTL - FAIACHILD OBS VERSN 9090 SEA ' DIL--C +5V - - ­
70C - - - FAS SN74HOOJ SER 

U6ANOOOSER TTL - HOUSE CODES FOR SN7400J SER. ­DIL--C 	 7DC - - - FAS SN7400J SEA 
DIL--C -	 70e - - - FAS SN74S00J SER

U6ASOOO SEA. 	 S1:L - HOUSE CODES FDA SN74S00J SER 

U6BNOOO SER. 	 TTL - HOUSE CODES FOA SN7400J SERIES OIL--C - 70: - - - FAS SN7400J SEA 
- OM5400N SER 

U7A1400 SER. TTL' - HOUSE CODES FOR SN7400N SERIES OIL--P - 10C - - SGS
U;7A5400 SER. 	 TTL - HOUSE CODES FDA DM5400N SERIES Dll--~ - 125 - - SGS 

- SN1400N SEA. 
FAS SN1400N SERU1ANOOO 5ER. 	 TTL - HOUSE CODES FOR SN7400N SERIES DIL--P - 70C - - ­

- FAS SN1400N SERU1BNOOO ·SER . . TTL' - HOUSE CODES FOR SN7400N SERIES DIL--P - 70e - ­
- - FAS SN7400N SER.U7GNOOO SER. 	 TTL - HOUSE CODES FOR SN1400N SERIES OIL--P - 10C ­

C04000 ( S5C) SR
UCN4000 SEA. CIIS VAR HOUSE CODE VASN OF C04OOO' SEA - +lOV 85C - - - SPA 

UPB2S00 SER. STL -. STL VERSIONS OF UPB200 SERIES OIL--P - 70C - - - NEC ­
UPB201 TTL - HOUSE .CODE FOR SN1400N DIL--P - 70C - - - NEC SN7400N 

UPB202 TTL - HOUSE CODE FORSN141O'N DILL_p - 7DC - - - NEC SN7410N 
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UPB203 
UPB204 
UPB205 
UPS206 
UPB207 

TTL 
TTL 
TTL 
TTL 
TTL 

-
-
--
-

HOUSE CODE 
HOUSE CODE 
HOUSE CODE 
HOUSE CODE 
HOUSE CODE 

FOR 
FOR 
FOR 
FOR 
FOR 

SNi420N 
SN7430N 
SN7440N 
SN7450N 
SN7451N 

OIL--P 
OIL --p 
OIL --P 
OIL--P 
DIL--P 

-
-
---

70C 
70C 
70C 
70e 
70C 

-
-
-
-
-

-
-
-
-
-

-----

NEe 
NEC 
NEC 
NEC 
NEC 

SN7420N 
SN7430N 
SN7440N 
SN7450N 
SN7451N 

UPB208 TTL - HOUSE CODE FOR SN7453N OIl--P - 7DC - - - NEC SN7453N 
UPS209 TTL - HOUSE CODE FOR SN7454N OIl--N - 7DC - - - NEC SN'l454N 
UPB210 
UPB211 
UPB212 

TTL 
TTL 
TTL 

-
-
-

HOUSE 
HOUSE 
HOUSE 

CODE 
CODE 
CODE 

FOR 
FOR 
FOR 

SN7460N 
SN7470N 
SN7472N 

OIL --P 
OIL--P 
OIL--P 

-
-
-

70C 
70C 
70C 

-
-
-

-
-
-

-
--

NEC 
NEC 
NEC 

SN7460N 
SN7470N 
SN7472N 

UP8213 TTL - HOUSE CODE FOR SN7413N DIL--P - 70C - - - NEC SN7413N 
UP8214 TTL - HOUSE CODE FOR SN7474N DIL--P - 7DC - - - NEC SN7474N 
UP8215 TTL - HOUSE CODE FOR SN7401N OIL--P - 70C - - - NEG SN7401N 
UPB217 TTL - HOUSE CODE FOR SN7475N OIL--P - 70C - - - NEC 5N7475N 
UPB219 TTL - HOuSE CODE FOR SN 7490N OIl--P - 70C - - - NEC SN7490N 

UPB222 TTL - HOUSE CODE FOR SN7492N OIL--P - 70C - - - NEe SN7492N 
UPB223 TTL - HOUSE CODE FOR SN7493N OIL--P - 70C - - - NEC SN7493N 
UP8224 TTL - HOUSE CODE FOR SN7476N DIL--P - 70C - - - NEC SN7476N 
UP8225 TTL - HOUSE CODE FOR SN7473N DIL--P - 70C - - - l4EC S1oI7473N 
UP8226 TTL - HOUSE CODE FOR SN7495N OIL--P - 70C - - - NEC SN7495N 

UP8227 TTL - HOUSE CODE FOR SN 7442N OlL--P - 70C - - - 'NEe SN7442N 
UPB230 TTL - HOUSE COOE FDA SN7483N DIL--P - 70C - - - NEC SN7483N 
UPB232 TTL - HOUSE COCE FOR SN7402N OlL--P - 70C - - - IiEC SN7402N 
UPB233 TTL - HOUSE COOE FDA SN7411N oIL--P - 70C - - - NEe SN7411N 
UPB234 TTL - HOUSE CODE FDA SN7408N DIL--P - 7DC - - - NEC SN7408N 

UPB235 TTL - HOUSE COOE FOR SN7404N OIL --P - 70C - - - NEe SN7404N 
UPB236 TTL - HOUSE CODE FDA SN7405N OIL--P - 70C - - - NEC SN7405N 
UP8237 TTL - HOUSE COOE FOR SN7437N DIL--P - 70C - - - NEe SN7437N 
UPB238 TTL - HOUSE CODE FDA SN7438N DIL--P - 70C - - - NEC SN743ltN 
UP82S00 SER STL - HOUSE CODES FOR SN74S00 SEAlES - - 70C - - - NEC SH74S00 SER 

UP85400 SER TTL - HOUSE CODES FaA SNS400 - - 125 - - - NEC SN5400 SERIES 
UP854HOO SER HTL - HOUSE CODES FDA SN54HOO SERIES - - 125 - - - NEC SN54HOO SER. 
UPB54LSo.O SEA LST - HOUSE COOES FOR SN54LSOO SER - - 125 - - - NEe SN54LSOO SEA 
UPB74HOO SER HTL - HOUSE CoDES FOR SN74HOO SEAlES - - 70C - - - NEC SN74HOO SER 
UP874LSOO SER LST - HOUSE CODES FOR SN74LSOO SER - - 70C - - - NEC SN74LSOC SER 

UPB2000 SEA 
'UP82047 

TTL 
TTL 

-
-

HOUSE 
HOUSE 

CODE 
CODE 

FOR. SN7400N 
FOR SN7447N 

SERIES OIL--P 
DIL--P 

-
- 70C 

70C 
--

-- -
-

NEC 
NEe 

SN7400N 
SN7447N 

SER 

UPB2085 TTL - HOUSE CODE FDA SN7485N DIL--P - 70C - - - NEe SN.7485N 
UP82086 TTL - HOUSE CODE FDA SN7486N DIL--P - 70C - - - NEe SN7486N 
UPB2100 SER TTL - HOUSE CODES FOR SN74100N SEA OIL--P - 70e - - - NEe SH74100N SEA 

UPB2150 TTL - HOUSE CODE FDA SN74150N OIL--P - 70C - - - NEC SN74150N 
UPB21S1 
UPB2161 

TTL 
TTL 

-
-

HOUSE 
HOUSE 

CODE 
CODE 

FOR 
FOR 

SN74151N 
SN74161N 

OIl--P 
OIL--P 

--
70C 
7DC 

-/ 

-
-
-

-
- NEC 

NEC 
SN74151N 
SH74161N 

UPB2192 TTL - HOUSE CODE FOR SN74192N DIL--P - 7DC - - - NEC SH74192N 
UPB2193 TTL - HOUSE CODE FOR SN74193N DIL--P - 70e - - - NEe SH74193N 

UPB2195 TTL - HOUSE CODE FDA SN74193N DIL--P - 70C - - - NEe SN74195H 
UPS7400 SER TTL - HOUSE CODES FOR SN7400 SERIES - - 70C - - - NEC SN7400 SERIES 
UPD4000 SER eMS VAA NEC VRSN OF CD4000 SEAlES - - VAA - - - NFC C04000A SEA 
UP04500 SER 
US54HOOA SEA 

eMS 
HTL 

VAR 
-

NEe VASN OF 
HOUSE CODES 

C04500/Me14500 SER 
FDA SN54HOOJ SEA 

-
DIL--C 

-
- -

125 
-
-

-
-

--
NEC 
SPA 

C04500 SEAlES 
SN54HOOJ SER 

US54HOOJ SEA MTL - ~OUSE CODES FOA SN54HOOW SEA FLP--­ - 125 - - - SPR SN54HOOW SEA 
US74HOOA SER HTL - HOUSE CODES FOR SN74HOOJ SEA OIL--C - 7DC - - - SPA SN74HOOJ SER 
US74HOOJ SER HTL - HOUSE CODES FOR SN74HODW SEA FLP--­ - 70C - - - SPA SN74HOOW SER 
US700 SERIES 
US5400A SER 

OTL 
TTL 

-
-

SPRAGUE OBS 
HOUSE COOES 

VEASN Me700 SERIES 
FDA SN5400J SEAlES 

-
OIL--C 

+5V 
-

-
125 

-- -- - SPA - SPA 
900 SERIES 
SN5400J SER 

US5400J SEA TTL - HOUSE COOES FOR SN5400W SERIES FLP--­ - 125 - - - SPR SN5400w SER 
US7400A SER 
US7400J SER 
USN7400A SEA 
USN7400J SEA 

TTL 
TTL 
TTL 
TTL 

---
-

HOUSE CODES 
HOUSE COOES 
HOUSE CODES 
HOUSE COOES 

FDA 
FDA 
FDA 
FDA 

SN7400J SEAlES 
SN7400W SEAlES 
SN7400J SEAlES 
SN7400W SERIES 

DIL--C 
FLP--­
DIL--C 
FLP--­

-
---

7DC 
70e 
7DC 
70C 

----
----

-
-. --

S1'R 
S~ 
SPA 
SPA 

S~7400J SEA. 
SN140DW SER 

"'~ ""SN74 SEA 

USS5400A SEA 
USS5400J SER 
WC930 SEAlES 

TTL 
TTL 
OTL 

---
HOUSE CODES FDA SN5400J SEAlES 
HOUSE CODES FDA SN5400W SERIES 
WESTINGHOUSE OBS VEASN 930 SER 

DIL--C 
FLP--­

-
-
-

+5V 

125 
125 -

---
---

- SPA - SPA - WST 

SN,400 SEA 
SH540 SER 

\930 SEAlES 
WC5400 SERIES TTL - HOUSE COOES FOR SN5400 SERIES - - 125 - - - WST .5115400 SERIES 
WC7400 SERIES TTL - HOUSE CODES FOA SN7400 SERIES - - 75C - - - WST SII1400 SEAlES 

WEP7400 SEA TTL - SERVICE SUBST FOR SN74DON SER DIL--P - 70C - - - WOR SN7400H SER 
WS800 SEAlES 
ZN54LODE SER 
ZH54LOOF SER 
ZH54LOOJ SEA 

OTL 
LTL 
LTL 
LTL 

----

WESTINGHOUSE O9S VERSN 800 SEA 
DIP VERSION OF SN54LOO SERIES 
HOUSE CODES FOR SH54LOOW SEA 
HOUSE CODES FOR SN54LOOJ SER 

-
DIL--P 
FLP--­
DIL--C 

+5V ---

-
125 
125 
125 

----
----

----

WST 
FER 
FER 
FER 

900 SERlES 
1l!il54LOON SEA 
SIf54LOOW SeR. 
'S~LOOJ SEA. 

ZN54LOIE LTL NAN NAND, 2IP, DC OP, QUAD DIL14P +5V 125 2MA 90IIlIliS N003 FER IlfII54lSO 1 J 

ZH54LOIJ LTL HAN NAND, 2IP, DC op, QUAD DIll4C t5V 125 toIifII'lIS 1j0i)3 FER 'SN$4LS01J
2M" 
ZN54L42E LTL DCD DECODEA, BCD-DECIMAL, 4-10 LINE DILlSP +5V 125 22M" 70111XNS DOD I FER 54LS42AIIM 
ZN541122E LTL MON MONOSTA8LE, MULTI, RETAIG, WITH A DIL14P +5V 125 14M" 80MXNS u002 FER Zll54L122J 
ZH54Ll64E LTL S~ SHIFT AEGISTER, 8 BIT, SIPO OIL14P t5V 125 27MA 12MXMltZ ROO6 FEr DM54Lt64AJ 

190 



TYPE NUMBER LOC USE DESCRIPTION CASING VOC TMX PIIMX SPEED PIN MAK SUBSTITUTE 
Ie OUTS ER 

ZN64LOOE SER LTL - DIP VERSIONS OF SN64LOO SERIES OIL--P - S5C - - - FER SN64l00N SER. 
ZN64LOOF SER LTL - HOUSE CODES FOR SN64LOOW SE~ FLP--­ - 85C - - - FER SN64LOOF SER 
ZN64LOOJ SER LTL - HOUSE CODES FOR SN64LOOJ SER OIL--C - 85C - - - FER SN64LOOJ SER 
ZN64LOOJ SER LTl - HOUSE CODES FOR SN64LOOJ SER OIl--C - 85C - - - FER SN64LOOJ SER 
ZN74LOOE SER LTL - HOUSE CODES FOR SN74LOON SER DIL--P - 70C - - - FER SN74LOON SER 

ZN74LOOF SER LTL - HOUSE CODES FOR SN74LOOW SER FLP--­ - 70C - - - FER SN74LOOW SER 
ZN74LOOJ SER LTL - HOUSE CODES FOR SN74l00J SER DIL--C - 70C - - - FER SN74LOOJ SER 
ZN74L01E LTL NAN NAND, 2IP, OC OP, QUAD DILl4P +5V 70C 2MA 90MXNS N003 FER ZN74LD1J 
ZN74L01J l Tl NAN NAND, 2IP, OC OP, QUAD DILl4C +5V 70C 2MA 90MXNS N003 FER ZN74L01J 
ZN5400E SER TTL - DIP VERSIONS OF SN5400 SERIES DIL--P - 125 - - - FER DM5400N SER 

ZN5400F SER TTL - HOUSE CODES FOR SN5400W FLP--­ - 125 - - - FER SN5400W SER 
ZN5400J SER TTL - HOUSE CODES FOR SN5400J SER OIL--C - 125 - - - FER SN5400J SER 
ZN5412E TTL NAN NANe, 3IP, DC OP, TRIPLE DI114P +5V 125 17MA 45MXNS N004 FER SN5412J 
ZN5428E TTL NOR NOR, BUFFER, 2IP, QUAD DILl4P +5V 125 15MA 18MXNS Q001 FER SN5428J 
ZN5442E TTL DCD DECODER, BCD-DECIMAL ,4-10 LINE DILl6P +5V 125 56MA 30MXNS 0001 FER OM5A42J 

ZN5482E 
ZN5483AE 

TTL 
TTL 

ADD 
ADD 

ADDER, FULL, 2 BIT BINARY 
ADDER, FUll, 4BT, BINARY, FST CRRY 

DILl4P 
DILl6P 

+5V 
+5V 

125 
125 

SOMA 
99MA 

42MXNS 
24MXNS 

Z003 
Z004 

FER 
FER 

SN5482J 
S,,5483AJ 

ZN5485E 
ZN5488AE 
ZN5489E 

TTL 
TTL 
TTL 

CMP 
MEM 
"EM 

COMPARATOR, MAGNITUOE, 4 8IT 
ROM, 256-32X8BT ,OC, MASK PROGRAM 
RAM, 64-16X4 BIT, OC OP 

DILl6P 
DILl6P 
DILl6P 

+5V 
+5V 
+5V 

125 
125 
125 

88MA 
500MW 
105MA 

35MXNS 
45MXNS 
60MXNS 

Z005 
5004 
5001 

FER 
FER 
FER 

SN5485J 
-
5489DM 

ZN5494E 
ZN5495AE 
ZN5496E 
ZN6400E SER 
ZN640DF SER 

TTL 
TTL 
TTL 
TTL 
TTL 

SAG 
SAG 
SAG --

SHIFT REG, 4 BIT, 2 SET, PISO 
SHIFT REG, 4BIT ,l/R SHIFT, PIPO 
SHIFT REG, 5BT, 1 SET, PISO/SlPO 
HOUSE CODES FOR SN6400N SERIES 
HOUSE CODES FOR SN6400W SERIES 

DILl6P 
DI1I4P 
DI1I6P 
DIl--P 
FlP--­

+5V 
+5V 
+5V 

-
-

125 
125 
125 
8SC 
SSC 

50MA 
63MA 
68MA 

-
-

10MXMHZ 
25MXMHZ 
10MXMHZ 

-
-

R003 
R004 
R005 

--

FER 
FER 
FER 
FER 
FER 

SN549.4J 
SN5495AJ 
SN5496J 
SN6400N SER 
SN6400W SER 

ZN6400J 
ZN7400E 
ZN7400F 
ZN7400J 
ZN7428F 

SER 
SER 
SER 
SER 

TTL 
TTL 
TTL 
TTL 
TTL 

-
-
-
-

NOR 

HOUSE CODES FOR SN6400J SERIES 
HOUSo CODES FOR SN7400N SERIES 
HOUSE CODES FOR SN7400W SERIES 
HOUSE CODES FOR SN7400J SERIES 
NOR, BUFFER, 2IP, QUAD 

DIl--C 
DIl--P 
FlP--­
DIl--C 
FlP14 

-
-
-
-

+5V 

85C 
70C 
70C 
70C 
70C 

-
-
-
-

15MA 

-
-
-
-

18MXNS 

-
-
-
-

0001 

FER 
FER 
FER 
FER 
FER 

SN6400J SER 
SN7400N 'SER 
SN7400W SEA 
SN7400J SER 
S5428W 

ZN1488AF 
ZN54118E 
ZN54119E 
ZN54122E 
ZN54150E 

TTL 
TTL 
TTL 
TTL 
TTL 

MEM 
FFR 
FFR 
MON 
MUX 

ROM, 256-32X8BT ,OC ,MASK PROGRAM 
FF/RS, LATCH, 6 BIT, COMMON R 
FF IRS, lATCH, 6BT, CQMM+SEP R 
MONOSTA8LE, MULTI, RETRIG, WITH R 
MUX/DATA SElECTOR,16-TO-1 LINE 

FlP16 
DIL16P 
DIL24P 
DI1I4P 
DIl24P 

+5V 
+5V 
+5V 
+5V 
+5V 

70C 
125 
125 
125 
125 

-
300MW 
300MW 

28MA 
68MA 

-
29MXNS 
29MXNS 

-
35MXNS 

S004 
F047 
F048 
U002 
MODI 

FER 
FER 
FER 
FER 
FER 

-
-
-
SN54122J 
SN54150J 

ZN54151E 
ZN54153E 
ZN54154E 
ZN54155E 
ZN54157E 

TTL 
TTL 
TTL 
TTL 
TTL 

MUX 
MUX 
DCD 
OCD 
MUX 

MUX/DATA SELECTOR, 8-TO-1 LINE 
MUX/DATA SELECTOR,4-1 LIN,DUAl 
DECODER/DEMUX, 4-TO-16 LINE 
DECODER/DEMUX, 2-TO-4 LINE, DUAL 
MUX/.oATA SELECTOR, 2-1 IN, DUAL 

DIllSP 
DI1l6P 
DIL24P 
DI1l6P 
DI1l6P 

+5V 
+5V 
+5V 
+5V 
+5V 

125 
125 
125 
125 
125 

48MA 
52MA 
49MA 
35MA 
48MA 

52MXNS 
34MXNS 
31MXNS 
32MXNS 
27MXNS 

M002 
M004 
0009 
0010 
MOOS 

SIG 
FER 
FER 
FER 
FER 

SN54151AJ 
SN54153J 
SN54154J 
SN54155J 
SN54157J 

ZN54161E 
ZN54163E 
ZN54164E 
ZN54165E 
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FER 
FER 
FER 
FER 
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SHIFT ·REGISTER ,4 BIT, lIR, PIPO 
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+5V 
+5V 

125 
125 
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Appendix A 
Digital Ie 
Semiconductor 
Logic Types
(with codings used in data 
tables) 

ALS 
AST 
CCO 
CML 
CMS 
CTL 
OCT 
OTL 
ECL 
FST 
HMS 
HNL 
HTL 
12L 
ISL 

Advanced-low-power Schottky-TTL 
Advanced Schottky-TTL 
Charge-coupled-device 
Current-mode-Iogic 
Complementary MOS (CMOS) 
Complementary-transistor-Iogic 
Oiode-capacitor-transistor-Iogic 
Oiode-transistor-Iogic 
Emitter-coupled-Iogic 
Fast Schottky-logic 
High-speed MOS 
High-noise-immunity-Iogic 
High-speed-Iogic (TTL) 
I ntegrated-i njection-Iog ic 
Integrated Schottky-logic 

LSL 
LST 
LTL 
MBM 
MNS 
NMS 
PMS 
RCT 
RTL 
SOS 
SST 
STL 
TTL 
VMS 
VTL 

Low-speed-Iogic 
Low-power Schottky-TTL 
Low-power-TTL-logic 
Magnetic-bubble-memory 
Metal-nitride-oxide - silicon MOS 
N-channel MOS 
P-channel MOS 
Resistor-ca pacitor-tra nsi stor-Iog ic 
Resi sto r-tra nsisto r-Iog ic 
Silicon-on-sapphire MOS 
Super Schottky-TTL 
Schottky-TTL 
Transistor-transistor-Iogic 
Vertical MOS (V-groove) 
Variable-threshold-Iogic 
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Appendix 8 
Digital Ie 
Applications 
Use Listing 
(with 'us.e' code for data tables) 

USE 
CODE 

ACC 
ADC 
ADD 
ALU 
AND 
AOI 
AOR 
ARI 
ASW 
BUF 
CCV 
ClK 
CMP 
CTL 
CTR 
CVR 
DCD 
DEL 
DMX 
DSP 
DVD 
DVR 
ENC 
EXP 
FFD 
FFJ 
FFR 
FFT 
INV' 
LAC 
lCH 
lMP 

APPLJCA TlON DESCRIPTION 

Accumulator 
Analog-digital converter 
Adder 
Arithmetic logic unit 
AND gate 
ANDiOR-lnvert gate 
AND/OR gate 
Arithmetic circuit 
Analog switch 
Buffer 
Code converter 
Clock driver 
Comparator 
Counter latch 
Counter 
Converter 
Decoder 
Time delay 
Demultiplexer 
Display driver 
Divider 
Driver 
Encoder 
Expander (gate) 
Flip-flop, D-type 
Flip-flop, JK-type 
Flip-flop, RSm·type 
Flip-flop, Hype 
Inverter 
Look ahead carry generator 
Latch 
Lamp driver 

USE 
CODE 

LND 
LSH 
MEM 
MIC 
MLT 
MOD 
MON 
MUX 
NAN 
NOR 
ORG 
ORN 
OSC 
PAR 
PLA 
Pll 
RCV 
REG 
SCH 
SEL 
SRG 
SWT 
SYN 
TRX 
TXL 
VAR 
VCO 
XNR 
XON 
XOR 
XXX 

APPLJCA TION DESCRIPTION 

Line driver 
Level shift (translator) 
Memory 
Microprocessor element 
Multiplier 
Modem 
Monostable multivibrator 
Multiplexer 
NAND gate 
NOR gate 
OR gate 
ORINOR gate 
Oscillator 
Parity generator,checker 
Programmed (programmable) logic array 
Phase locked loop 
Receiver, line 
Register, file 
Schmitt trigger 
Selector, data 
Shift register 
Switch 
Synchronizer, pulse 
Transmitter/Receiver, line 
Transmitter, line' 
Various 
Voltage controlled oscillator 
Exclusive NOR gate 
Exclusive ORINOR gate 
Exclusive OR gate 
Uncoded function 
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Appendix C 
Digital IC Case 
Outline 
Diagrams 
(with 'easing' codes for data 
tables) 

In the data tabulations. the digitallC packages (cases) are specified by a three-part coding system. As an illustration, 
DIL 14P divides into three parts as follows: 

(1 ) 	 (2) (3) 

DIL 14 	 P 

(1) 	= Casing type (2) = Number of leads (3) = Main case 
coded as in the list including blank body material 
below and with lead positions denoted as belt 
numbering sequences 
as shown in the diagrams 

CHP = Chip. unencapsulated The number. N. of 	 C = Ceramic 
OIL = Dual in-line leads will be seen G = Glass 
FLP = Flat pack in the diagrams below M = Metal 
T05 = T05 can to be always even. P = Plastic 
VAR 	 = Various alternatives Q = Quartz window 
XTR 	 = Special 

CHP (Chip) 	 OIL (Dual In-Line) 
N N/2+1Thickness O·2mm typo 

Edges 2-Smm typo• • 	 GO• FACE 
1 N/2 

•• ~ Bonding pads 	 ffilWw A 
(for details see manufacturer's data sheet) 	 ~ ,:.. O·1in 

FLP (Flat Pack) 	 T05 (T05 Can) 

_1__~~~____N 	 :.-- 6/12mm ~ N 

----~~~----	 _~i~~ '~\ 

N/2 	 N/2+1 UNDERSIDE ' 

(O·OSin lead spaCing) 

XTR (Special) 	 VAR (Various) 

non-standard package- Indication of more than 
refer to manufacturer's data sheet one package type 
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Diagrams (plan. fop-view) arranged in groups according 
to. following first letter of code: 

A= AND gate/ 8 = Buffer. Bus driver! C = CounterlD = 
D~coder. Demultiplexer,' E = Expander! F = Flip-flopi H C~ 
Display controllerl I = Inverter! K = Code convertersl L = 
Latch/ M = Multiplexer. Encoder/N = NAND gaterO = OR 
g~te/ .P = Parity generator-checker! Q = NOR gate! R = 

AOO1 A 002 

A005 

Appe;ndix D 
Oigital Ie ,Logic 
Pinout 
Diagrams . 
(with codings for data tables) 

Register (shift and othedl 5 = Memory (store)! T = 
Transmitter-receiver. line! U ,~ Monostablei V = Voltage 
contrOlled osciliator!'W = Microprocessor/ X = Exclusive 
OR gate. Exclusive NOR gatel Y,',= AND-OR. ANO-OR­
lrivert gates/ Z = Special function 

A 003 A 004 

AOO8 
\ 

-
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16 16 

162 15 2 MR 15 

2 15 ,0.1/C2 VDo3 14 3 SN 14 ,4 PE 1 eiL..3 '0' 3

°2 
PC.N4 13 4 13 4DP4 PCOU'T4 13 

DF'3 5 PCP OUT5 12 5 12 5 ,2 DF'2 Gr 
0F'1 7 F" 6 11 86 12 11 6 11 Vss VDD 


7 10 
 7 1010 

8 9 8 9 
B 9 

C047 C048 C049 COSO 

CL Ie 24 voo r 
L 2 23 OUT UN. 


lUI 1111101T u ...... 


JI 3 22 J5 

J2 4 21 J6 

J3 5 20 J7 


J4 6 19 J8 


JI6 7 18 J9 is §
!g ... 
JI5 8 17 JIO 


JI4 9 16 JII f .. ~ 
.... 
J13- 0 15 JI2 r - i 
Kc II 14 Ko 

: . .. f12 13VS5 Kb 

COS1 COS2 C053 C054 

COS5 C056 C057 C058 

Vee' Vee2 
12 c, ,s ,s00 so 00

Vcc, veca Q2 Q, 9 R a, ,3 " 1 5, I)0, 
0, 1 . C2 6 S2°2 Q3 Qo 50 

02 4 02 4 
~ 53 

°0 0 3 " OJ OJ10 5, ,2 C, 


TC CP 52 ,0 C2

TC CP 6 00 14 lfo ,4 

53 OJ 9 R OJP3n l1li Po 


Ef 1'3 
 P2 P, Vee, -: pin 1,
"0 1'2 VCC1=152 Ci 

VEE P, VCC2= 16 Vee2-- pin 16, 
VEE 5, VEE=8 VEE pin 8, 

205 



0001 0002 0003 0004 

0, ", 

02 


ii
~3 iiiiiiiO 4 

O. RBI RBI 

05 A2 A2 

O. 

GND 

0005 0006 0007 0008 

0009 0010 0011 0012 

0013 0014 0015 0016 

"2 
[J • 

QD 

l1li RIi 

A3 • 
a 

GND i 

206 



0017 	 0018 0019 0020 

Z9 1 16 Vee 

Z7 2 15 14 

14 Ie 
Ii 

Z3 4 13 Z8 

Zl 5 12 Z6 RBI b 

11 6 11 Z4 III 

12 7 10 Z2 

9 Zo 

0021 	 0022 0023 0024 

16 	 16 

2 15 	 2 15 

3 	 14 STROBE 4 I. II 'VoD 3." 	 14 
C 	 ..DISPLAY FREO IN I•• " 	 •0 ~ 	 OUT< STROBE :s 

C 	 II> 4 13 out! 13 IN3 4 	 13~.. .oUT 2 STROBE 2 
C " OUT I IN. 

5 12 VEE 10 " STROBE I 5 	 12'" 
~ 

Vss -, INI 

6 11 6 11 

7 10 10 

8 9 8 9 

0025 	 0026 0027 0028 
2' 

16 	 23 

I. IS, 
22 

STROBE 16 voo 21 

142 I,\ 2' 
BCD 21 3 " 

" INPUTS ~ i 3 	 4 13• :t 	 20 

" 	 19 
, 2° ~ 12 d .. 

DIS FREO tN " 5 12 	 18
VEE 10 

Vss 
 :\9 

6 	 1'1 
* 	7-SEGMENT 16 

OuTPuTS 10 

" 
8 9 11 	 14 

13 

0029 0030 0031 	 0032 

A Ql QO 
16 16 	 =R 

2 	 15 15 

3 	 14 3 	 14 

4 	 13 13 . 	 !!~i : !~ 


5 12 5 12 :1 
= ~I " ­
6 11 	 ~6 11 	 : 

0 

10 	 .. - "­10 

:;.i .8 	 9 8 	 9 

207 



0033 0034 0035 0036 

VCCI VCC2 VCCI vCC2 vec1 vCC2 VCCI vee2 

El E2 El E2 ib Ec Ib Ee 

03 A2 03 A2 03b I. °3b I. 

°2 °2b 00.02 0 4 04 02b OOa 


01 05 01 Os 01b 01b 
 °1b °1b 

0 0 0 6 00 0 6 Dab 02. 028°Ob 

AO 0 7 AO 07 Ae 03a AO 03a 

VEE A1 VEE Al VEE Al VEE A1 

EOOl EOO2 EOO3 E004 

GND 

Eoo5 E006 E001 E008 

8 

GND 

EOO9 FOOl Foo2 F003 

He 

He 

208 



F004 F005 F006 F007 

M· 

K," 

SD 

eo cp, 

Se Q 1(, He 
J"A. J/FI 0 

F008 F009 F010 F011 

Vee So· 


CO2 Q. SC 


02 0, Cl 

cp" 

CO2 0,' 

0,a" S02 (5" a 

11, Co:.> 

i 
I 

f'v F013 ~4 1-015 
I 
I I
i 
I 
I

K. Vc( 

So· A, J~~ cp Ki8 

K.'8 

K" 

o 

F016 F017 F018 F019 

209 



------- ----

F020 F021 F022 F023 

Vee 

0, 
J, CO 111 

if, h 
Or CO J,

if, 
J, 

101 0, 
02 0, 

0, to, 
CP 

0, 0, 

02
OND 

F024 F025 F026 F027 

Vee 

0, 

00 

Do Dl 

J, 0, 

02 

D, 
Q, 0, 

D3 

F028 F029 F030 F031 

00 
~ 

DoDo 
Do D,D, 
D, 


Q, 
 DJ 

02 

F032 F033 F034 F035 

So So 

11.1 II, 

J2 J2 


CP 


Q 


210 







1004 1005 1006 1007 

z 
14 14 

n 

Vee 
2 13 2 13 

3 12 3 12 z 
n 

4 11 4 11 

5 10 5 10 

6 9 6 9 

7 8 7 8 

lOO8 1009 1010 1011 

r ....U-sTATE 
Q 

OUTPUT 4 
DISABLE 
1","181T 

DO 

02 

3 O. 
Bc:.OM VDO 

02' 02 SPOS 
8 NcGr 

BIN e 
D3 

0 

04 10 

Q3 

Q4 

AOUT 
ANEG. 
Apos 

D.s 
�~�O�V�T� 
AOVT 

D5 " 

D6 0' 

05 ACOM 

VSS 
B OVT 

A oUT 

Woo-16 
VSS'.' 

>2 

1012 1013 1014 1015 

;: i' !?' t 
" 

�~�I� 

, 
· N : 

�~� �~� 

!: · �~� 

�~� �~� ;: 

�~� 

; 
�~� -

·· 
g 

;: · �~� 

· �~� 

1016 1017 1018 KOO1 

F l 

�~� .f 

�~� , , 
0 

�~� �~� �~� 
1­ j 

;;: 

. 
0 

j j 

?13 



LOO1 lOO2 LOO3 LOO4 

b, 

E34 

11 

I III 

i D, 

GND I 

A, 

A, 

D3 
0, 

D. 
0" 0, 

O. 

GND 

LOO5 LOO6 L007 LOOS 

L009 L010 L012 

L013 L014 L015 L016 

GATE 1 16 Vee 00. 

15 Zd 01. 

14 Id 
a" 

ao. 
13 Zd 

Zj,s 12 lc 
Gill> 

It, 6 11 Ie 
000 

Zt,7 10 Zc a'. 
GNg 8 9 0,. 

Coo 

E. 

214 

Vee 

Ci 

E 

Q, 

Q. 

vc( 

E. 

0,. 

03. 

03. 

a,. 
a'. 
03. 

03. 

D•• 



L017 L018 L019 L020 

16 
16 16 

15 1, 15 

2 3 14 3 14 3 14 
~ 

I 
; . 4 13 4 13 4 13 
i 

i 12 , 12 5 12 

11 G 11 6 11 

10 
10 10 

8 9 8 9 

L021 L022 L023 L024 

Q7 VCC1 VCCz "cel VeC2 

CL 

D 

AO 

AI 

A2 

tIOn& 
s_& 

~& 
00& 
00& 

DI& 
01& 

DIA 
OIA 
OU 
01& 

"­

I-

a 

• 
S

• 
•• 

'0 
II,. 

114 
0..., 
10,... 
IT,. 
IS.. 
" 

.... 
0'. 
on 
0•• 
0.. 

0, 

li1 

R, 

5, 

E, 

0, 

Oz 

liz 

R2 

52 

E2 

02 

00 

00 

EO_l 

Go 
C, 

01 

03 

03 

Ee 

E2_3 

O2 

62-3 

Vss VEE Ic 
"EE 02 

L025 L026 L027 MOO1 

Vcc, VCC2 Vcc, VCC2 VCCI VCC2 

00 03 00 03 02 0, 

00 03 00 03 03 00 

Eo-, Ec c, Ec 0 4 02 

Go-, £2-3 Co ti2 04 0, 

0, 02 0, 02 EI R 

0, 02-3 0, a3 E2 Do 

Vee D2 VEE D2 VEE D3 

M002 MOO3 MOO4 MOO5 

215 



M006 MOO7 MOO8 MOOg 

" I Vee Of. 
5, DE" 

h I, lJa So 10, 

I. ht'. h, 

Z " I,. I'L; 100 Z, 

I,. l $0 I" lit, h. I"" 

s· Z, lOt, Z. 

ONI) OND $, OND Z" 

~----.---

M010 M011 M012 M013 

VU Vu. i5I, I Vee z. Vee 

10(1 Oi 5, E,. OC. f. lo 

ha I" Ilil S' 13,1 So I, fa 

I" I II. 130 So 

lab Z, h, I" I" I,. 10. 

IOd I", 10. h. h. 

to ... 
OND 9 i, GND 130 

M014 M015 
1-­

M016 M017 

~ 

!! 

z 
5; ~ 
$, 

5,­

It 

~~ 
0 

OC 
o • 
n C 
c -

~ 
2i 
~ 0 

f'!! 
.~ 

M018 rrn.­ M020 M021 

CLOCK Vee 

A, 

•• 
A' 

,. 
13 AJ ., 

IS S 12 
.0 

" I 11 .. yo 

la 
10 

12 

" • 
I 

216 



M022 M023 M024 M025 

16 

15 

16 

15 
16 

24 

13 

22 ,. 15 

14 
14 " ,. 

13 13 ,.4 13 

12 12 
1112 

11 176 11 I.6 11 


7 10 
 10 ,.10 
IS 

9. 8 9 8 9 ,.11 

17 13 

M026 M027 .. M028 M029 
•..J 

.,C 

0 16 
t; 

M ".,. .. 2 15
• -OUT/IN •• 8~. • • .. .... ~ 

!oJ 0 C C• C • c ..OS 

3 14 : 
2 ,. c ..... 
, INIOUT ! 

IN lOUT , =-.r ..•• 
•• }· · . 

,. 

". ~ ~ =2 .. 
4 13 

10I. • 125 II .:-N"' ..........
TOUT'. "l~ -,'" ., e ..... 
'0 

II ., .,.J"'''OUT 6 11 : 
., 

U ~ .~., _.T .. .. eio .. C ~ 10'ss •• ..J 

TOP .... ,[. 
 tI.. 8 9 

i 
! 

MOlO M0l1 M032 M033 

16 

15 ...... 1 ItIM"I2 " YK 'K ., _n
U IAfatv'._n' ..".". 

3 14 ..... J ",altTlII P""." ".. ." 
..,. III ... ,111 IIIII lATA''''4 13 • c_ _YO r ....,.,.. It 1....."' .., • ...- ~ , Ou,,.,, "".n' I 

5 12 .- . "} ............. ' _UA'" 
 " ..., .. ,ITI·S, 
II 1A'•••AflAIlI ,"~'0 *_.. ' -- .._­

11 .; u *_u I ......I. 
'2 

__.... 
nctt.... JI 

7 10 •• I' 
9 

MOM M03S M0l6 M037 

16 "­
VCC• VCC2 VCC1 VCC2 

2 15 
Oa Oa Oil "" 

3 ,. Db ...
0. O~ Ob 000" 


4 13 
 DDa I)Db Do. DOlo '" 

5 12 0 , • D'b D,. DU. '.. 


0, 

6 ;11 II 5 5·. 0"h 

7 10 IC ta Ie I. 

8 VEE !b VEE E., ..
• ""tI, .. 

217 :=~~·'!::.::'wn.-... 



M038 M039 M040 M041 

o. veeVCC, VCC2 Vcc, VCC2 

E Z 0, 02 Ob Oc: 

13 17 03 D'b °d 
11 IS ~ °2 DOb DOc 

ir"'" I, IS DO 0,.°5 O,e 
10 ~7 °4 Do. DOd 

So 52 0, 03 
E O,d 

VEE 5, VEE °6 
VEE 5 

Vee • P.., 18 

.!tH· ..... • 

M042 NOO1 NOO2 NOO3 

Vee, VCC2 

Z. Zb 


loa E 


b_ 
 lob 


II- 12b 


ba hb 


., lab 

VEE 

NOO4 NOOS NOCM$ NOO7 

Nooa NOO9 N010 N011 

218 



N012 N013 N014 N01S 

GND 

N016 N017 N018 N019 

N020 N021 N022 N023 

2 

3 

4 

5 

6 

7 

14 

13 

12 

11 

10 

9 

" 
N024 

< 
0 
0 

N025 N026 N027 



N028 N029 0001 0002 
r---~'----, 

0803 0004 

0007 0008 

:::Q::: 
~: 

111~ . 

11 
1'~'11 .. 1 , .. ~" 1 

VCC, .. Pin 1 VCCl -Pin 1 
VCC2'" Pin 18 VCC~ 00; Pin 18 


VEE = Pin 8 
 VEE'" Pin' 

P001 POO2 

0005 

,. .. 
.. ....'E'• 

1J It

I' y' 

VCCI • I, VCC2 =16, VEE' 8 
POSITIVE LOGIC: HIGH LEVEL ="I" 

0009 

5 [ 28E: 

... 

-,.,.. 
VCC1 = Pin 1 
VCC2 = Pin 16 
VEE = Pin 8 

P003 

Vcca 

'0 '" 
"0 

" 
'e 

'? 

Ie 

.1 VEE :"5 ....--~ 
220 

0006 

..~2 
I~ 

1::0::'1

11 • 

VCCI = Pin 1 
VCC2 = Pin 16 
VEE = Pin 8 

0010 

. ,:?E' 

1210.~' 

11 13 

" 
VCCI '1,15, VCC2 = 16, Vee' 8 

POSITIVE LOGIC: HIGH LeVEL' 'I' 

POO4 ., 
.. .. 
• 7 11 

••.. •• .... ..• 

VCC,. PIA, 

VCCI. PM ,. 

vI.-p",a 



POGS 0001 0002 0003 

Vcc, VCC2 

"00 - 8 "00 - 10 

'0 '10 

I, .. 
12 I, 
13 17 

14 Ie 

VEE IS 

0004 0001 0006 0007 

0008 0009 0010 0011 

8­

4 

0012 0013 0014 0015 

8 10 

", 




• • 

0017 0019 0019 

I 
14 

VDO Voo 
14 

A 

• 13IJ 
&& 

12H H0H 

G II 
f 

II 

C 

FD 

•Ne f K 

• Ne VSS~VS5 
L--­

0021 0022 0023 

5 
4 

6 
:~l ~~I 

37 

:~, 1:$:>-2
10 111411 

" 
'·~M 12$>­12 

1613 ,. II . 15n~. 14 
9 " 

VCC1 = Pin 1Vcel ~', VCC2 ~ 16, VEE = 8 
VCC2 = Pin 16POSITIVE LOGIC, HIGIi LEVEL' 'I' POSITIVE LOGIC HIGH LEVEL = "'" 


VCCI • I, vccz' 'I, vee· 8 VEE = Pin 8 


R001 ROO2 ROO3 

ROO5 ROO6 ROO7 

Cp 
CP, ... 

I P. 
P, 

00 

O. 
Yee 

1'3 
03 iii 

GND 
PL 

0016 

.IC 

Ne 

A 

• 
C 

H 

0020 

0024 

;--r:E: 
~t-£E~~ 

VCCI = Pin 1 

VCC2 = Pin l,j 
VEE· =P'- Ii 

R804 

Po 


p, 


P, 


p, 


PI; 

14 

13 

1~ 

II 

10 

9 

8 

~, 

~, 

222 



•• 

00 

ROOS ROO9 R010 ROll 

D. ¥. 

" 
Po iii D, lJl. P. 


Po 


D, Ds 

P3 RAil D, 

O. 03 D3 CP 

0, PE 

GND 0,' 

R012 R013 R014 R015 

iii 

Po if 

p, 

"" 
Q, " 

GND 10 GND 

GND 

R016 R017 R018 R019 

...D, 

OJ GND 

CP 
 GND 

QND 

R020 R02l R022 R023 

10 Vee 

SIP 01. .: 
00Do iSI2 

110. 

1/0, 1/0. 

0,110:! 

110, O.1100 

GI O:!00 

iiIi GNDIII 
OND 

GND 

223 



R024 R025 R026 R027 

R029 R030 R031 

R032 R033 R034 R035 

8 Ii - ·.1 
~ 
I 

IS ·.~ 

2 6 

I 

iii 4 4 - "i 

· !! 

R036 R037 R031 R039 

Vee 

AAJ 

DAO 

IICO 

WIc 

"<:. 

"<:1 

Me 

a., ...-- Cleo 

224 



R040 R041 RM2 R043 

.~ 

§ 

2 

~ 

e 
Ii 
n 

R 
~ 

a 
5 

2 

2 

2 

§ 

e 
~ 

2 

3 

• 
5 

6 

14 

lJ 

12 

11' 

1O 

1/ 

8 

R044 R045 R046 R047 

2 

3 

4 

7 

8 

16 

15 

14 

13 

12 

11 

10 

9 

2 

3 

4 

5 

6 

8 

16 

15 

14 

13 

12 

11 

1O 

9 

1 

2 

3 

4 

5 

6 
7 

8 

16 
15 

14 

13 
12 

11 

10 

9 

3 

5 

6 

8 

16 

15 

14 

13 

12 

11 

10 

9 

R048 R049 R050 R051 

" 
" 
" 
" 
20 

" 
I. 

" 
" 
" 

2 

3 

• 

16 

15 

I. 

13 

12 

11 

10 

IT... 

DATA 

CLOCK ., 
112 

D3 
114 

vas 

11 VIllI 
OUTPUT 
EIIAII! 
115 .. 
IT 
QI 

G'S 

GS 

LEFT/ItIGHT
CONTIIOL 

IN 

SHIFT 
LEFT

• 
IN 

6 "00'"NC-'.I.". • "$S'.10,'.,15· 
R[CIRCUUTE 

COIfTIIOL 

OUT 

OUT 

" 1/ 

R052 R053 R054 R055 

.~~~~ 

DO 

01 

DZ 

03 

INL T· 

SHIfT 
IN IIIGHT 

SE~~:' 

• 
S 

6 

T 

2 

9 

15 

14 

13 

12 

DO 
01 

02 

03 

3-5TAT£ 
COIIT_ 

DO 

DI 

DZ 

01 

$H.,T IN 

SHIFT OUT 

• 
5 ., 
T. 

I 

IS 

IS 
DO 

12 
01 

Q2 
10 

QI 

.,. DATA-OUT 
MAOY 
DATA-IN 
MAOY 

¥ao'" 
VsS' • 

... .J. 
'~STATI: A 

00' .,,...... 
••Ilf 0 
.WIT( I 

HAD'I 
RUO 01 

yo. 

I· 

•• 

10 

" IZ 

.. 
n 
22 
21 

20.. .. 
17....
'.OJ 

v...,. 
00. 
,- STATE • 

00 
01

••D. 
C,,"O(ll. 

."IT( IN.ILI 
MAD I. 
RUD 0' 

2 

3 

4 

5 

e 

I. 

15 

14 

13 

12 

" 
1O 

8 8 

226 



R056 R0I7 R058 ROS9 

,. :=~, 
VDO =•
2 15 

II 

• == 
3 14 !! 

!! " 
111 

l! 
13 

.'1'1: Ct., II :; I 

5 12 
;;; 

I !! 
~11 

•I ;;; 

eLl' 10 ~ ;; ; ~ 

9 : 
I IIi-;; c 

R060 ROI' R062 R063 

24 

23 0, VeeVee, VCC2Veel vee,
CAUII) 3 22 Oc 02 

OJ 0, 4 21 
03 Go CS 03 

02 0, 

00 Oa 5 20 

C" DL 6 19 D, WICPa C" 

DR 18PI MIl "0 Do D3 
8 17

Os P3 P,'a 
9 16 A3 D2 

'0 "a az 
'0 15 A2 


VEl, 
 " IvJ
" VEE "2 14" I.,VEE 

12 13 

800' 8002 S003 SOO4 

~I I 
;I "E 

I s 
~ 

0, 

: 

I • . ~3
i 

8005 Soo& S007 SOOS 

226 



5009 5010 5011 5012 

·"· ·" · 

.0
SS 

·" " 
~ z 
" 

g 

· c, 

~ 
; 
~ 
•" ~ · ~ 

·~ 

ff 

AD 

Al 

Al 

A1 

Ai 

DO 

GNO 

11 
vee 

DI 

1ft 

AI 

AI 

A1 

Ai 

Ai 

~ Ra 

S ~ 
x 

S ~ 
M 

S 
a 

I 8• 
~ 8. 
I 8 
n 

I ~ 

5013 5014 5015 5016 

~< 

~ 

~i j~~~ i~ ii~ 
t' 

! 
• 

IC AI A2 II$S vtlO A3 M to!!: 
~ ~ 

INPUT<; 

5017 5018 5019 5020 

AJ 

AI 

AI .. 
At 

.. 
,N' 

Dt, 

001 I' 

11111 

" 'cc 

21 AI 

.. ., 
l' en 

" It 

II us 

II OeM 

li 01. 

It DO] 

11 II] 

n D. 

l'
AJ \.;c 

II 
A! A • 

AI "Ii! 

AD 
IS 

ell 
I. 

AS St 

A6 
Il m 

A1 
II 

0110. 

GNO 11 01103 

01101 
ID 

01/01 

5021 5022 5023 5024 

m 

elf 

AI 

AI 

Al 

Al ,. 
00 

GNO 

\I 
vee 

I1cn 
II 

01 

I~ iii 

'I AI 

~ -
! . 

. 
~ 

I . 

·;:

: i 
I i 

• i 
· i;11
;11 
, 

2 

3 

4 

& 

II 

7 

• 

111 

16 

14 

13 

12 

11 

10 

• 

vee 

a 
A. 

,A3 

AZ 

"0 

VEE 

227 



5025 5026 5027 5028 

e..... tllECY 14. VCCl VCC2 16 

r: ~ 

" 
" 

2 

3 

A2 

A1 

DOUT 

EEl 

15 

1. 

"A"" 

.. '-~r~ , 
TO 

" 
" 

0.'. INPUT t\ 

') 
" 
" .. Oou' 

l 
~ 

i 

4 

6 

6 

7 

AO 

A3 

A4 

AS 

CE2 

we 

D' 

A6 

13 

12 

11 

10 

-. w,..Tl/lltfItO n 
8 Vee N.C. 9 

5029 5030 5031 5032 

VCP 

A1 'cc, Vcca 

A, 

A, 

A. 

Yee 

A. 

A. 

A, 

AS 

Vce 

,117 

A2 

AO 

y. 

v, 

v, 

y. 

-v, 

v, 

A. 

A, 

A, 

fI, 

fI, 

CI, 

,114 A, 

A, 

A6 

v, 

Do 

v, 

D, 
A, 

Ao 

CI. 

o. ,111 

01 

02 

AS 

A7 

to 

• 
VII 

~ 

II, 

A, 

0, 0, 

O. 

0, 

,112 03 

04 

ei2 
Vee o. 

5033 5034 5035 T001 

"7 
At; Vee 

°OUT Vee As A7 

... Ao DIN A • A. 
A. a 

A2 "2 WE 
A3 A9 

"3 AU Ao 1/0, 

'" ". 
'" 

"10

".
A. 

A, 

A2 

1/02 

1/03 

ONO A7 
CI 110. 

GNO WI 

TOO2 TOO3 TOO4 TOO5 

Tlii Vee 

I • 
D 

" .. 

228 



TOO6 	 T007 TOOl U001 

0 .. 
;; 

~ •" 
NC 

A, 

II 

:: 
il 

: 
B

II 

0 
I 

GNO 	 HC 
~ ::: ;;: • 
I 

UOOZ 	 U003 UOO4 UOOS 

i,A, 


i, j,
A, 	 III:xCx 

Ne I, HCI, 

ex 	 Cx 

I. NC NC 

Q Q 	 NC 

Q 

UOO6 	 U007 U008 UOO9 

,. 
14 

vee 15 

13 
IIXl 	 eX;? ,. 
C01 	 J 12II" 

13 
h Co. 4 11 

h 12 
5 10 

0, 	 i, 

I.
11 

Q, 6 8 


NC 
 8 

V001 	 V 002 V003 V 004 

".... - J: R'" ~ ­
41 	 . 
?iN r:J 1'" 	 :.~ ~., ~ 

" 	 i·" 	 ~ ­i~ ~.!"'w N~ 
;;:n 

'7'~ = ;;;:.... ~ 
a...0;':'''' 0"..,0 Js 

P'" ID ,.pI 

a .... Ot­

229 



v006 WOO1 WOO2"005 

i # 
~. g . 
z~ ~~. B 

;; i:
j~ ·. §~-~< 

~ 

c ; .. 'H
i.£h 

~ 

o !l( 
~z 

¥~ 
~; 

S ~ 
n 
~';:g ;,1 
~O ..• ¥: 9 

0 

i~ 

Woo3 WOO4 wOOs X001 

eLK Vee 

RlllORS. 

USASOAS' 
2 " RSO AS' ,.
3 

ll/RO AS. 13• 
5 12Cn MODE 

G 1/00 • 
7 


Cn.. 1/01 
 • GND 
!/02 

GND 1103 

X 002 X 003 X004 X005 

VeeI 
13 

y 

A3
'ie , Veci , I 

I Z "" 
• I • 

A 

00 
ONOGND GND 

X 006 X007 X008 X009 

Vee 

230 



X010 X011 V001 V 002 

~D;:::: 

~[);::~~ 
10 I. 

14:::)[);::::1315 12 
11 GND 

13 

12 15 

IICC, = Pin 1 
IICC2 =Pin 16 

GND 

IIEe =Pin 8 
Vcc' .. I, VCC2 ·16.VEEo8 

POSITIVE LOGIC HIGH LEVEL .,. 

Y003 V 004 VOOS Y006 

Vee 

V 007 YOOS Y009 YOlO 

GND 

VOll Y012 Y013 V014 

Ne 
GND OND 

231 



Y015 Y016 Y017 Y018 

Y019 Y020 Y021 Y022 

Y023 Y024 Y025 Y026 

~ 

~ 


l 16 

2 15 

~ 3 14.' 

4 13 

I : 
5 12 

: = 6 11 

c ! 7 10 

• 
8 9 

II 

Y027 Y028 Y029 Y030 

14 

2 13 

3 12 

4 11 .. 
It 

5 10 
" .. 

6 9 II" 
Vee ~ CI A ~ VS5 

VCCI ·1. VCC2 • 16. VEE' 8
7 8 viiiji ~ POSITtVE LOGIC: HIGH LEVEL' "I" 

232 



V03' 

,<>--'.:~ , 
0­. 
"~ 
;~'$--0" 

.. " 

VCC! • I, VCC2' 16, VEE' 8 
POSITIVE LOGIC, HIGH LEVEL' 'I' 

V032 V033 Z001 

:~-, 
.o--J I I 
:~, 
,,0.-1 ~, 
"~ 
11~ .' 

::~ l 
,,~ 

VCCI ~ I, VCC2· 16. VEE' 8 VCCI =I, VCC2 =16, VeE =8 
Ii 

POSITIVE LOGIC HIGH LEVEL '1" POSITIVE LOGIC HIGH LEVEL' "I" [ 
I 

-+- -------,~-----+-
Z002 Z003 Z004 Z005 

.. 	 B Vee 
I, ,. A 

I...... B AJ 
A' c 

B, 	 A,A, 	 ~. A, 
'A '" B 

S' 	 A, II, 12 l. 

GHD lID GND : 

B 

0 ... ~B 
I' 	 C" 10 C 

S· 0. 
lie 	 HC NC 

B· 1 10 A 0. 'u:""C, 	 NeC"" 
A' S 9 	 S' GND 

---~-~~-------------------+--

l006 	 l007 Z008 l009 

So 

MA 

E,OZ 
~, 

0, 	 CE 
~o 	 to 

GND 	 10 

Z010 l011 	 l012 l013 

Vee Vee 
I, 

Ie 	 B, a,
I, 

HC 	 11 A, 	 A, 

a. HC 	 a,I. 	 So 

Ia 	 .., III 

eM It1. 	 eo a3 
Sa He h Co a3 

GHD a. 10 Q/IID C. 

233 





..,... 

CW
) 

.... 
CW

) 
o 

S 
N

 
N

 

~ .. 
>

 
; 

6 
i 

f 
8 

o
• 

a 
CD 

~
 
~
 .. 

r 
oJ 

B
 s 

CW
) 

N
 

~ 
I~ 

-----tI
V

c
c
 

0
1

4
 

"O
N

 
W

 
O

f 
D

0
4

 
0

0
3

 
D

O
J
 D

O
l 

O
t, 

.... 
I

L
:
.
J
~
L
:
J
L
:
.
J
~
L
:
.
J
L
:
J
L
:
.
J
~
L
:
J

CW
) 

A
D

A
 
"
0

1
 

A
D

C
 

A
D

D
 
O

il 
A

O
f 

A
D

F
 

A
O

-G
 

0
1

2
 

G
N

O
0 N

 
N

 

V
e

e
 A

D
 H

 
W

 
O

f 
1101 

1
/0

2
 

1
/0

3
 

1
/0

4
 

~
 

~ 
o

A
D

 G
 

A
O

F
 

A
O

 E
 A

D
 0 A

D
 A

 A
0

8
 A

D
 C

 
G

N
O

N
 

N
 

""0 

W
O

A
D

 
E

N
",elE

 
O

U
ll"U

T
S

 

I
~
l
~
~
 

~
~
G
N
D
 

W
O

R
D

 ' ......T
5

 
.
.

flO
 IN

P
U

T
S

 

flJ"""O
f<

j.suu;,. 
_

.
 

.. 
".U

""".'.' 
..

~
'
;
O
I
o
"
'
O
.
~
 

~
~
.
J
~
~
~
~
~
t
;
J
~
~
~
 

~
tot;.~..o

';', 
o~~~ 

.....
.
.
"
.
.
 

a
K

:I.tIH
O

C
.'..IY

o
u

n
v
rs

 

..
~
 

~
 

r 
r 

~
 

a 
IO

,E
I

'-
-
-
-
-
y
-
-
-
-
-
-
' '-

-
;
r
-
' 
~
 

JlT
A

L
 
.tA

l 
O

IC
 

O
SC

 
::-2 

7
, 

;;. 
~
l
 

i N
 

II:£
S

l1
 

i 
R

O
V

IN
 

A
':'A

D
'I' 

SY
N

C
 

., 2 
iiiii 

G
IlD

N
 

O
U

t 
IftW

U
T

 
T

T
L 

O
U

T
 

V
cc 

41: 
4$J,I; 1

"
1

 
4A

 
JA

 
U

 
lS

IA
 

31:. 
C

L
E

A
R

 
~

,....., 
-r<

-"I 
r
-
'I

 
~
 

,...... 
r
-
-
t
 

,...., 
,......., 

,....., 


en 
CW

) 
I tb dTG¥fu tb cb clM

 Ell
0 

,.
N

 
C

t.O
C

K
 
,I

 
1511 

I
I
 

7
1

 
7

$
1

. 
7

I 
G
~
D

7
' 

,-" 
OU,"'''

_
_

_
_

_
A

-
-
_

_
_

_
-
~
-
-

S 

N

 

o
n

_
w

n
o

 
•.u........no...... 


;
-
-
-
"
-
.
.
'
-
~
 

~ i 
i 

; 
f I ~ ~ a a

s
!
 ~ i i ; ; i ; • 

n@
OO®OOOOOOOO@

@
@

@
@

®OO@
OOOOOO@

...allall:;II_
1

 
1I1I=

"O
llellan=

II=
II • 

p .. II ... U
 .. U

_
II ... II_

II_
II_

II_
II"

 r
r
=
]
@
]
L
~
I
I
i
I
l
=
II.II~JI=nell. 

I i 1
8 

, 
~ 

8 
Q

 S a a B
 • 

R
i
i
i
 I ; r 

3 
~
~
 

N
 

lO
O

m
 

O
M

) 

N
I0

1
0

H
m

 
lO

O
m

 

ln
o

l0
:llM

O
il 

N
IE

&
ld

U
il 

H
If'II:lII 

1
0

0
M

/II 

N
lllllf'.lS

 
N

IJ
IIIIj 

N
I H

S
J
II.J

II 
N

I !'III 

01S
1f':>:>11 

N
lfIII4 

~ 
:lO

A
 

JO
IIIf'H

:>
JII" :)11 

N
 

""~~ 
N

-
9

-
It)

 

• • • 
c 

C
&

: 
C

 1-; 
IU 

I"' I: x 
l::l 

C
 

/III
::) 

... 
C

 
a: 

C
 

C
 

o 
• 

'" 
\A

I 
.J

 
~
 

Y
o. 

'"
 

C
 

~ 
~ =

 =
 

* 
r 

~ 
~ 

~ 
m

m
m

m
m

s 

_
_

_
_

_
_

_
l!.Il!.Il! 

i 
i 

w
 

0
N

 
~
 

CW
) 

:< .. .. 
~ 

~ 
: 

~
 

3 
~ " z 

N
 

; 

.. .. 
~

~ 
0 

; 
II!! 

~
 .. 

6 • 

! N
 

~
 .. .. 

~
 

9 
:: 

~
 
~
 I 

http:l!.Il!.Il
http:Nlllllf'.lS


Z046 Z047 'Z048 Z049 

GNO 

vee 
p.(j 

Q7 

P1 

06 

P6 

05 

P6 

04 

P4 

2 

5 

6 

8 

16 

15 

14 

13 

12 

II 

10 

9 

1q;;' 

2Q Zo 
I 

3§"4 Y 1 

5 E1 

6 E2 

Vss 

Z3 

14 

13 

12 

11 

10 

9 

8 

INPUTS 

VDD~ 51 

S3 INV 52 INV ~!- '~V Vss3 
2 ~~ 

uex 

Z050 Z051 i Z052 Z053 

VOO'''3 

INPUTh 
A 16 

15 

14 

~>-
vDO~i 

NPU"" 
J.-. & 

CONTRO 
INPUTS 
r-"­

0 '..,,
• 

13 

12 

52 

I • 
'~V i~ "'lV vss .. ~ 

Vcr 

6 11 

10 J .. 
::> 
0­.. 
8 

~~ ~ 
8~ 

u 

G F f '8 Vss 

-~~i i 

Z054 Z055 Z056 l057 

2 
J 

4 

5 

6 

14 

13 

12 

11 

10 

9 

8 

MUlTlPLIER! ~ ... 
INPUT I 

Voo '8"';: d ~ .! 

OUTPUT 

IltHtl.T

• 
01 I 

oz Z 

0) ) 

04_ 

os 10 

DIll 

D11' 

DII) 

0' s 

0 

'WOO· I" 
Vss.· , 

Bo 
AD 
53 

52 

51 

SO 

Cn 
M 

Fa 
fi 
F2 
VSS 

I 

2 

• 
5 

6 

8 

9 
10 

II 

12 

24 

23 

22 
-21 

20 

19 

18 
17 

16 

15 

14 

13 

vOD 
Ai 
Bi 
A2 
B2 
A3 
ii3 
G 
Cn +4 
P 
A-B 
f3 

Z058 l059 Z060 Z061 

~ 

Pi 
~ 
~ 

~ 

~ 

T 

VSS 

l 

4 

!> 

(, 

8 

16 

I!> 

14 

13 

12 

II 

10 

9 

VOO 
P2 
G2 
en 
en+. 

Cnt, 

G 
Cnt • 

3 

• 
• 
• 

PIN AIIIGNMENT 

A•.C.,. vI)I) 

IT 

Otc out 

Olein e.... 
A...t 

R. "et. 
RJC Oat. 

Vss T.C., 

,e 
15 

t. 

t3 

12 

0 

to, 

• 
OUTPUT C 

• SllNALC 
~C 

" 

13 

,. 
'5 

16 



Z062 Z063 Z064 Z065 

A1 YDn 
I 

81 Voo !
C1 y, 1, . 
01 A 

E1 
Y2 

ARW1 
Z1 MR 


Vss YSS 

"ss I 

i 
i 

I 
Z066 Z067 Z068 ! l069 

s I 

" i ! 
" .. I 
" 
" '01 I 

0' I 
II .. cT 

OVIAnow ' I,un... 
tOllPUTl • " ... 

ITA., 
co.y(g. 1 " lOUT 

lilia 

YFlLlfll t " Yin, ..,Y'NI_I t~ .. .., 

loe .It.-1~:::=-----------:---:=-=-=-=---- III A.. .1. 

Z070 2071 Z072 

:~: 
.~ 
,~' 

,:~: 
,o~ 
11~" 

13 ..'>~ IS 

"~ 
ll~l~

'--0" 

Veel • 1 

VCC2· " "',el 
VIE •• "co ·1' • 

VII .• 

(>-, Z076 Z077 

3~· 
2-V-­

As 
.. .,..+-,r--­

Z998 
n 

II~"ce -. GND - I. 
POSITIVE LOGIC' "EE - • ,_~'3. HIGH LEVEL - 'I' 

Vee - pin'
Vee - Pin II Gnd -1 and l' 

VEE - Pin' VII - ptA' 
OND - Pin" 

237 



•• 

Z078 	 Z079 Z080 ZOB1 

"~~-2 Vee1 Vee 	 F; Vee 

;;, F, 

Ycc , VeC2 ,. 
A>8 E 	 G P 

A<8 82 	 - C,,·l, Po COl F?13 ~~ •8 0 A2 12 	 Co;:,Go PJ C'l 

"0 "3 G1 P, A, 


., 8 3 11 ~~ 
Cf1<2 Co a, A~,. -

• 	
C" 

8, 8. 
G, p, S • a, 

VEE 
Vee GND - Pin. 1 .16 VEE:0 	

VEE S8VEE :: Pin 8 = -5.2Vdc ~ 5~ 
VSS" Pin 9 = +5.0 V de or 

+6.0 Vde:t 1~ 

Z082 	 Z083 Z084 Z998 
10 

vee1 vee2 
8 - X,9 

SO 21FO .. 10 XO 

F, SO SI
Co 13 - Xl 

13 en 51 22 
G 	 7 - Xl'0 

4 6 X3C. 	 FO·0 
5 AO 	 52 2316 Y·lF, a , 	 ,. 

'5 yo
Fa • 1 

F' 	 OBSOLETEII 80 	 17 -qN 53
15 N_ 

I, 
Po Y1 

KO E ~ 


" 'a °G Kl
12 Al - 3 11 54 - 3 

., I, 	 I. K2 uw
Cn +2 :> :>11 Bl., 	 - 2 

uw 

KJ 55 4
So 

M ,8 P 
VEE 

19 " 	 M (;n+47- Vee1 = Pin 1 
20 - Cn

VEE'" PinS VCC2'" Pin 16 

Z999 

Consult 

Maker's 


Data 


238 



Appendix E 
Manufacturers 
of Digital ICs 
(with codlngs used in data 
tables) 

CODE 	 ,.,MlvvrACTURER'S DETAILS 

ADM Advanced Micro Devices. 
901 Thompson PJ., Sunnyvale, CA 94086, USA. 

ANA Analog Devices Inc, 
One Technology Centre, Norwood, MA 02062, USA. 

AEG See ... TFK - TELEFUNKEN 
AMI American Microsystems Inc, 

3800 Homestead Rd, Santa Clara, CA 95051, USA. 
AMP Amperex Elect. Corp" 

230 Duffy Ave., Hicksville, NY 11802, USA. 
BSI British Standards Institution 

Various manufacturers supplying devices 
DGC Data General Corp, 

15 Turnpike Road, Westboro, MA 01581, USA. 
DIG Digital Equipment Corp, 

129 Parker St, PK 3--2 M 1 8, Maynard, MA 01754, USA. 
EFC EFCIS, B.P. 

217,38019 Grenoble Cedex, FRANCE 
EIZ Elektronska Industrija Zagreb, 

11000 Beograd, Majke Jevrosime 15, YUGOSLAVIA. 
ELL Elliott Automation 

No longer in digital ic production. 
FAS Fairchild Camera & Instrument Corp, 

464 Ellis St, 2~2260, Mountain View, CA 94042, USA. 
FER 	 Fe"anti Electronics Ltd, 

Semiconductor Div, Fields New Rd, Chadderton, Oldham, 
OL9 8NP, UK. 

FUJ 	 Fujitsu Ltd, 
Components Group, Syuwa Onarimon Bldg, 1-1, 
Shinbashi 6 Chome, Minato-ku, Tokyo 105, JAPAN 

GEC 	 GEC Semiconductors Ltd, 
East Lane, Wembley, Middlesex, HA9 7PP, UK. 

GEU 	 General Electric, 
Semiconductor Prods. Div., Electronics Park, Bldg. 7, 
RM230, Syracuse, NY 13201, USA. 

GTE GTE Microcircuits, 
2000 W. 14th St, Tempe, AZ 85281, USA. 

HAR Herris Semiconductor, 
Box 883, Melbourne, FL 32901, USA. 

HEW Hewlett Packard Co, 
640 Page Mill Rd, Palo Alto, CA 94304, USA. 

HIT 	 Hitachi Ltd, 

Semiconductor Div, 6-2 Otemachi, 2-chome, Chiyoda-ku, 

Tokyo 100. JAPAN. 


HUG 	 Hughes Aircraft Co. 

Solid State Products Div, 500 Superior Ave. CA 92663, 

USA 


INL Intel Corp. 

3065 Bowers Ave, Santa Clara. CA 95051. USA. 


INM Inmos, 

Whitefriars, Lewins Mead, Bristol. BSl 2NP. UK. 


INS Intersil Inc, 

10710 North Tantau Ave, Cupertino, CA 95014. USA. 


IPR IPRS - Baneasa. 

32 Erou Lancu. Nicolae St. Bucharest. ROMANIA. 


m m SemicQ.nductors. 

74 Commerce Way. Woburn. MA 01801. USA. 


JAN Joint Army Navy 

Specification standard - various suppliers. 
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MAL 

MAR 

MAS 


MIL 


MIT 


MMI 


MOT 

MSK 

MTA 

MUL 


NAT 


NEC 


NPC 
NUC 

OBS 

OKI 


PAN 

PHC 


PHI 


PHN 

PLE 

PLS 


RAY 

RCA 


RIZ 


RSC 


RTC 


SAN 

Mallory Distributor Prod:Jcts, 
PO Box 1284, Indianapolis, IN 46206, USA. 
Marconi Electronic Devices Ltd. 
Carholme Rd, Lincoln, LNl 1SG, UK. 
Matsushita Electronic Corp, 
1 Kotari-Yakemachi, Nagao Kakyo, Kyoto 617, JAPAN. 
Mitel Semiconductor, 
18 Airport Blvd, Bromont, Quebec, JOE-ILO, CANADA 
Mitsubishi Electric Corp, 
Mitsubishi Denki Bldg, Marunouchi, TokyO 100, JAPAN. 
Monolithic Memories Inc, 
1165 E. Arques Ave, Sunnyvale, CA 94086, USA 
(Bipolar) Motorola Semiconductor Prod. Div., 
5005 E. McDowell Rd, Phoenix, AZ 85008, USA. 
(Mos) Motorola Semiconductor Prod. Div., 
3501 Ed Bluestein Blvd, Austin, TX 78721 ,USA. 
Mostek Corp, 
1215 W. Crosby Rd, Carrollton, TX 75006, USA. 
Alternative code for MOT - Motorola above. 
Mullard Ltd, 
Mullard House, Torrington Place, London, WC1E 7ND, 
UK. 
National Semiconductor Corp, 
2900 Semiconductor Dve'ISanta Clara, CA 95051, USA. 
Nippon Electric Co Ltd, 
International EI. Devices Div., 33--1, Shiba Gochome, 
Minato-ku. Tokyo 108, JAPAN. 
Alternative code for NUC - Nucleonics Products below. 
Nucleonics Products Co Inc, 
6660 Variel Ave. Canoga Park, 91303. USA. 
Obsolete - no current manufact~rer known. 
OKI Electric Industry Co, 
Lt, Electronic Products Section. 1<>-3, Shibaura 4 Chome, 
Minato-ku, Tokyo 108, JAPAN. 
Panasonic - See MAS-Matsushita above. 
Philco Semiconductors Ltd, 
USA - no longer in production of digital ics. 
Philips Gloeilampenfabriken, 
Elcoma Div, Bldg SA, Eindhoven, NETHERLANDS 
Alternative code for PHI - Philips above. 
Alternative code for PLS - Plessey below. 
Plessey Semiconductors Ltd, 
Crowdy's Hill Estate, Kembrey St, Swindon, SN2 6BA, UK. 
Raytheon Co. Semiconductor Div, 
350 Ellis St, Mountain View, CA 94042, USA. 
RCA Solid State Div, 
Rte 202, Somerville, NJ 08876, USA. 
RIZ (Radio Industrie Zagreb), 
Tvornica, Poludovica. Kraljeviceva bb. PP643. 41001, 
Zagreb. YUGOSLAVIA. 
RS Components Ltd. 
13--17,EpworthSt. London. EC2P-2HA, UK. 
RTC (La Radiotechnique. - Compelec). 130 'Ave Ledru­
Rollin. 75540. Paris Cedex H. FRANCE. 
Senyo (Tokyo) Electric Co Ltd. 
Semiconductor Div. 24-13. 3-chome. Yushima. Bunkiyo­
ku. Tokyo 113. JAPAN. 
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SGS 


SIE 


SIG 


SIX 


SLG 


SOD 


SPR 


SPY 

SSR 


SSS 

STW 

SWM 

SWR 

SUP 


SYL 

TEL 


TFK 


SGS/AYES Component; Elettronici SpA. THe 

Via C Olivetti. 20041 Agrate Brianza. Milano. ITALY. 

Siemens AG. THO 

Bereich Halbleiter. Balanstrasse 73. 08000. Munchen 80. Til 

WEST GERMANY. 

Signetics Corp. TOS 

811 E. Arques Ave. Sunnyvale. CA 94086. USA. 

Siliconix Inc. 

2201 Laurelwood Road. Santa Clara. CA 95054. USA. TRA 

Silicon General. 11651 Monarch St. Garden Grove. CA 

92641. USA. TRW 

Solitron Devices Inc. 

Semiconductor Div .• 1177 Blue Heron Blvd. Riviera Beach. 

FL33404. USA. TUH 

Sprague Electric Co. 

Semiconductor Div. 115 Northeast Cutoff. Worcester. MA UNR 

01606. USA. 

Sperry - no longer in commercial production of digital ics. 

Elorg, VAL 

V/O Elektronorgteknika. Smolenskaya-Sennaya PI. 32/34, 

121200, Moskva G200; USSR. 

Solid State Scientific Inc, VAR 

Montgomeryville Ind'i Pk, Montgomeryville. PA 18936. VEF 

USA. 

Stewart Warner - no longer in commercial production of VEM 

digital ics. 

Alternative coding for STW - Stewart Warner above. VER 

Alternative coding for STW - Stewart Warner above. woe 

Supertex Inc. 

1225 Bordeaux. Sunnyvale. CA 94086. USA. WOR 

Sylvania (GTE) Inc, 

Parts Div .• 816 Lexington Ave. Warren, PA 16365, WST 

USA. 

Teledyne Semiconductor. ZEN 

1300 Terra Bella Ave. Mountain View. CA 94043, USA. 

AEG-Telefunken Serien Produkte. 

Electronic Components, Theresien Str 2, Postfach 1109, 

71 Heilbron. WEST GERMANY. 


Thomson CSF, Div. Semiconducteurs, 

50 rue J. P. Timbaud, BP 5. F-92403. Courbevoie. FRANCE. 

Thorardson, USA. 

Texas Instruments Inc, 

Components Group. PO Box 5012. Dallas, TX 75~22, USA. 

Tokyo Shlbaura Ltd, 

Semicon. Div., 2 - Iginza. 5-chome Chou-ku. Tokyo. 

JAPAN. 

Transitron, USA - no longer in commercial production of 

digital ics. 

TRW, 
Electronic Components Group, 5725 East River Road. 

Chicago. ILL 60631, USA. 

Tungsram Austria AG. 

Hofherr-Schrantz-Gasse 4. 1211 Wien. AUSTRIA. 

Unitra (AHU) Poland. 

Foreign Trade Section. AI Jerozolimskie 44, PL-00-024. 

Warszawa, POLAND. 

Valvo GmbH, 

PO Box 993. Valvo Haus. Burchardstrasse 19, 02000 

Hamburg 1. WEST GERMANY. 

Various - a number of different manufacturers. 

VEB Halbleiterwerk. 

Frankfurt/Oder, EAST GERMANY. 

VES Rohrenwerk. 

M'ulhausen. EJ\ST GERMAN¥. 

VES Rohrenwerk. Rudolstadt. EAST GERMANY. 

Western Digital Corp, 

3128 Red Hjll Ave. Newport Beach. CA 92663. USA. 

Workman Electronic Products Inc. 

Sox 3828. Sarasota. FL 33578. USA. 

Westinghouse - no longer in c;ommercial production of 

digital ics. 

Zenith, USA. 
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Appendix F 
Manufacturers' 

lLB SSR FCH SIE GDH 
lLP SSR FCJ SIE GDJ 
lLR SSR FCK SIE GDN 
lTK SSR FCL Sit GE 
lTR SSR FCY SIE GEMR 
2F WST FDH PHI GFB 
6F WST FDJ PHI GFC 
6G WST FEJ PHI GHH 
8M WST FEY PHI GHJ 
8T SIG FFH PHI GJB 
9H FAS FFJ PHI GJC 
9L FAS FFY PHI GJH 
9LS FAS FHH PHI GJJ 
9N FAS FHJ PHI GMB 
9S FAS FHY PHI GMC 
llC FAS FJB PHI GRL 

FJH PHI GRS 
AM ADM FJJ PHI GTS 

FJK PHI GTC 
SL Til FJL PHI GXS 
BS BSI FLO PHI GZF 

rLH SIE 
C MOT FLJ SIE HAGC INL FLK SIE HBCCO RCA FLO SIE HBFCM SOD FLR SIE HBGCS SIG FLY SIE HBHFPH TFK HBW
0 VEF FPJ TFK HCC
0 ELL FPL TFK HCFOM NAT FO,., SGS HOOM MAS FQJ SGS HDOS NAT FYH SIE HODOTL Spy FZH SIE HEPCOTUL FAS FZJ SIE HEPRFZK SIE 
E VEF FZL SIE 
ECG SYL lOT 
ECl Til lIT 

GAB THC 
F FAS GAC THC LB 
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Proprietary 
House Code 
orefixes 
(cross-referenced to 
manufacturer by 
App. E codings) 

SIE M38510 JAN SNB Til 
SIE M MIT SNC Til 
SIE MB FUJ SNF Til 

GEU MC MOT SNG Til 
GEU MCE MOT SP PLS 

PHI MD MIL STW SWR 
PHI MH TOS SWF SWR 

THC MIC lIT SWG SWR 
THC 
THC N SIG T SGS 
THC NC NUC TC TOS 
PHI TO TOS 

PHI P INL TO TRA 


THC PA PHC TG TRA 

THC PO PHC TM THO 

PHI PL PHC TM TOS 
PHI PTR MAL TNG TRA 
PHI TRW TRW 
PHI RAY RAY 
PHI RB SIG U3 FAS 
PHI RC RAY U6 FAS 

ROD RAY U7 FAS 
REN RAY UCN SPRFAS RF RAY UCS SPRSGS RG RAY UPB NECSGS RL RAY US SPRSGS RM RAYSGS RSN Til WC WSTFAS RT SPR WEP WORSGS 


SGS 
 S SIG ZN FERHAR SCL SSSHIT 
SO SSSHAR SF SYLMOT SFC THCMOT SG SLG 
SI SIXRIZ SK RCAlIT SM SYL 

SN MOT 


SAN SN Til 






Appendix G 
Abbreviations 
and 
Terminology 
Glossary 

A 
ACC 
ACT 
ACTV 
AID 
ADD 
ADDR 
ADJ 
AGTD 
AlS 
AlT 
ALU 
AN 
AND 
ANt. 
AO, AlO 
AO! 
AOR 
APe 
APP 
ARI 
AST 
ASW 
ASYN 
ASYNC 

B 
BCD 
BFR 
BIDIR 
BIN 
BIP 
BlOUIN 
BNRY 
BSI 
BT 
BUF 

C 
CARAM 
CASCDBLE 
CASE 
CASING 
CCD 
CCT 
CCV 
CER 
CH 
CHAN 
CHANN 
CHK 
CHP 
CK 
ClK 
ClMP 
ClR 
CMl 
CMP 
CMS 

And 
Accumulator 
Active 
Active 
Analog/Digital 
Adder 
Address 
Adjustable 
AND-gated input 
Advanced-low-power Schottky-TIL 
Alternate, alternative 
Arithmetic logic unit 
Analog 
AND gate 
.Analog 
AND/OR 
ANDIOR-invert gate 
ANDIOR gate 
Appendix C 
Appendix 
Arithmetic unit 
Advanced Schottky-TIL 
Analog switch 
Asynchronous 
Asynchronous 

Bit 
Binary coded decimal 
Buffer 
Bidirectional 
Binary 
Bipolar 
Biquinary 
Binary 
British Standards Institution 
Bit 
Buffer 

Ceramic 
Content-Addressable-RAM (= CAM) 
Cascadable 
Device packaging 
Device package 
Charge coupled device 
Circuit 
Code converter 
Ceramic 
Channel 
Channel 
Channel 
Checker 
Chip 
Clock 
Clock, clock driver 
Clamp 
Clear 
Current-mode-Iogic 
Comparator, complement(ary) 
Complementary MOS (CMOS) 

CNTR 
COD 
COM 
COMM 
COMMS 
COMP 
COMPAT 
COMPlT 
CORRCN 
CORRECTN 
CRRY 
CTl 
CTl 
CTR 
CVR 

DCD 
DCT 
DCTl 
DEC 
DECAD 
DECD 
DECOR 
DECMl 
DEL 
DEMUX 
DIC 
DIEl 
DIFF 
DIG 
OIL 
OIOD 
DIP 
DIR 
DIV 
DMX 
OPST 
ORCT 
ORVR 
DSP 
OTl 
DUAL 
DVO 
OVR 
OWN 
DYN 

ECl 
EDG TRIG 
El 
ElMT 
EN 
ENC 
ENCAPSULATION 
ET 
EX 3 
EXC 3 
EXP 
EXPO 

Counter 
Coded 
Common 
Commercial 
Communications 
Complementary 
Compatible 
Complement(ary) 
Correction 
Correction 
Carry 
Complementary-transistor-Iogic 
Counter/latch 
Counter 
Converter 

Decoder 
Direct-coupled-transistor-Iogic 
Direct-coupled-transistor-Iogic 
Decade, decimal 
Decade 
Decade 
Decoder 
Decimal 
Delay (time) 
Demultiplexer, decoder 
Dual-in-line package, ceramic 
Dielectric 
Differential 
Digit 
Dual-in-line package 
Diode 
Dual-in-line package. plastic 
Direct, non-inverted 
Divide. divider 
Demultiplexer 
Double-pole. single-throw 
Direct, non-inverted 
Driver 
Display driver 
Diode-transistor-Iogic 
2 elements in one package 
Divider 
Driver 
Down Icounter) 
Dynamic 

Emitter-coupled-Iogic 
Edge-triggered 
Electronic 
Element 
Enable 
Encoder 
Device package 
Edge-triggered 
Excess-3 
Excess-3 
Expander 
Expandable 
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Appendix G 

EXPDL 
EXT 

Expandable 
Extendable 

LMP 
LN 

Lamp driver 
Line 

LND Line driver 
F Frequency LO Low 
FET 
FF 
FFD 
FFJ 
FF/JK 
FFR 

Field effect transistor 
Flip-flop 
D-type flip-flop 
JK flip-flop 
JK flip-flop 
RS(T) flip-flop 

UR 
LSH 
LSI 
LSL 
LST 
LTCH 

Left-right (shift) 
Level shifter (translator) 
Large scale integration 
Low speed logic 
Low-power Schottky-TTL 
Latch 

FF/RS 
FFT 

RS(T) flip-flop 
T-type flip-flop 

LTL Low-powl: r -transistor-logic 

FIFO First-in, first-out, register M MHZ 
FLP 
FPLA 
FSK 
FST 

Flat pack device package 
Field programmable logic array 
Frequency shift keying 
Fast Schottky-transistor-I')gic 

MA 
MBM 
MEM 
MFR 

Milliampere 
Magnetic bubble memory 
Memory 
Manufacturer 

FST 
FSTR 
FUZ 

Fast 
Faster 
Fuzable 

MHZ 
MIC 
MICROPROC 

Megahertz 
Microprocessor 
Microprocessor 

MIL Military 
GEN 
GHZ 

Generator 
Gigahertz 

MLT 
MN 

Multiplier 
Minimum 

GTD Gated MNS Metal-nitride-oxide-silicon MOS 
MOD Modem 

HEX 6 elements in one package MOD N. Modulo-N 
HEXAD Hexadecimal MON Monostable multivibrator 
HEXADEC 
HI 

Hexadecimal 
High 

MOS 
MOTLA 

Metal-oxide-silicon (MOS) 
Motorola semiconductors 

HLDNG Holding MS MOS 
HLL High-level-logic M-S Master slave 
HMOS 
HMS 

High-speed MOS 
High-speed MOS 

MSTR SLVE 
MULTI 

Master slave 
Multivibrator 

HNIL 
HNL 
HTL 

High-noise-immunity-Iogic 
High-noise-immunity-Iogic 
High-speed TTL 

MULTIVIB 
MUX 
MW 

Multivibrator 
Multiplexer 
Milliwatt 

MX Maximum 
I/FACE Interface 
IMX 
INDICTR 

Maximum current consumption 
Indicator 

NAN 
NATRL 

NAND gate 
Natural 

INDIV Individual NIX Nixie 
INTER Internal NMS N-channel MOS 
INV 
10 
IP 

Inverted, inverter 
Input-output 
Input 

NOR 
NOS 
NS 

NOR gate 
Numbers 
Nanoseconds 

ISL Integrated Schottky-logic NUM Numerical 
ISOL Isolated 
12L Integrated-injection-Iogic OA ORlAND gate 

JAN Joint Army Navy (specifications) 
OAI 
OBS 

ORlAND gate, inverted output 
Obsolete, obsolescent 

LAC 
LAHC 
LAHCG 
LCD 
LCH 
LD 
LIFO 
LIN 

Look ahead carry generator 
Look a head carry 
Look ahead carry generator 
Liquid crystal display 
Latch 
Lead, terminal, pinout 
Last-in, first-out, register 
Line 

DC 
OC 
OCT 
OCTAL 
00 
OE 
OP 
O/P 
ORG 

Open circuit, open colle~tor 
Open circuit output 
Octal, octave 
8 elements in one package 
Open drain 
Open emitter 
Output 
Output 
OR-gate, organ 
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ORN 
OSC 

P 
PAR 
PAR 
PARAL 
PARALl 
PCM 
PH 
PiNOUT 
PIPO 
PISO 
PK 
PlA 
PlAS 
PLl 
PMS 
PMX 
PREC 
PRECSN 
PRESET 
PRESETI 
PROG 
PROGAM 
PROGRAMM 
PROM 
PS 
PU 
PUSH/POP 
PWR 

QUAD 
QUINT 

R 
RADN 
RAM 
RS 
RBI 
RCT 
RCTL 
RCV 
RCVR 
REG 
RETRIGlj 
ROM 
RPPl 
RPPLE 
RS 
RST 
RTL 
RW 
RX 

S 
S 
SAM 

ORINOR gate SCH 
Oscillator SEL 

SEP 
Plastic SEPTLY 
Parity generator,checker SER 
Parallel SG 
Parallel SGMT 
Parallel SGT 
Pulse code-modulation SH
Phase ­ SHFT 
Lead connection SHFTR 
Parallel-in, parallel-oul SIL 
Parallel-I!l, serial-out SIM 
Pack SIPO 
Programmed logic array SISO 
Plastic SLVE 
Phase locked loop SOS 
P-channel MOS (PMOS) SPD 
Maximum power consumpliun SPEED 
Precision SPST 
PreCISion SR 
Presettable SR 
Presettable SRG 
Programmable SST 
Programmable STAT 
Programmable STl 
Programmable read-only memory STRB 
Paralle!-serial SUCC 
Pull-up SUHL 
Push-down pop,p program slack 
Power SWT 

SY 
4 elemec;!s In one package SYN 
5 elements In one package SYNC 

SYNCH 
Resel 10 clear) SYNCHR 
Radiation 
Random access memory 

TERMRipple blank 
TMXRipple blank, inverted input 
TPResistor-ca pacitor-transistor-Iog IC 
TRANSResistor-capac ito r -t ran sister -log ic 
TRANSCVRReceiver, line 
TRANSPRec"iver 
TRIDRegister, file 
TRGRetriggerable 

Read-only memory TRIPLE 
Ripple TRl 
Ripple TRU 
Reset, set (= clear/preset) TRX 
Reset setT-type (flip-flop) TS 

TIL 
Read Write (memory) 
Reslstor-transistor-Iogic 

TXL 
Receiver 

UA 
Series UNIF 
Set (= preset) UNIP 
Simultaneously addressable memory UNIV 

Schmitt trigger 
Selector, data 
Separate(ly) 
Separately 
Senes 
Segment 
Segment 
Segment 
Shift 
Shift 
Shifter 
Silicon 
Simultaneous 
Serial-in, parallel-out, register 
Serial-In, serial-out, register 
Slave 
Silicon-on-sapphire (MaS) 
Speed 
Clock = MHZ, switching = NS 
Single-pole, singie-throw, switch 
Series 
Setlreset (~ presetlclear) 
Shift register 
Super Schottky-TIL (Raytheon) 
Static 
Schottky-TIL 
Strobe 
Successive 
Sylvania Universal HI speed logic 

(74 Series TTL precursor) 
Switch 
Synchronous 
Synchronizer, synchronous 
Synchronous 
Synchronous ­
Synchronous 

Terminal 
Maximum operational te"'perature 
Typical 
Transparent 
Tra nsceiver (transmitter, receiver I 
Transparent 
Tridi"ectional 
Trig\Jered 
3 elements in one package 
Old-nomenclature RTL 
True 
Transmitter/receiver, line 
Tristate outDut (~ 3S) 
T ra nSistor-transistor-log ic 
Transmitter, line 

Microampere 
Unified 
Unipolar (fet) 
Universal 
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Appendix G 

UP 
UPIDWN 

Up (counter) 
Upldown (counter) 

VSS 
VTL 

Source DC supply voltage 
Variable-threshold-Iogic 

US Microsecond 
UW Microwatt WD Word, wide 

WIO Without 
V Volt WRD Word 
VAR Various, variable WTH With 
vaa Base DC supply voltage 
VCC Collector DC supply voltage XCVR Transmitterlreceiver 
VCO Voltage controlled oscillator XNR Exclusive-NOR gate 
VDD Drain DC supply voltage XON Exclusive-ORINOR gate 
VEE Emitter DC supply voltage XOR Exclusive-OR gate 
VERSN Version XXX Uncoded function 
VMS Vertical (V-groove) MOS 
VOH Output-high voltage 3S Tristate output (= 3S) 
VRSN Version 
VS DC supply voltage > Divide by (=-%-) 
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