Series SNF/SNG
Circuits Summary



SERIES SNF/SNG
TTL INTEGRATED CIRCUITS

SERIES SNG GATES*

[SrEaTe T | oneRATNe [ | eacaces®
RANGE FAN- RANGE FAN- | DualIn-
—55°C to 125°C | OUT 0°C to 75°C ouT Line | Flat
Dual 4Input NAND Gates 2::2:? 13 zmgig 12 J N U
Expandable 2-2-2-3-Input AND-OR-INVERT Gates zmgg? 13 gzgg; 1; J N U
E-oput NAND Gates sveen |75 [ swoe |1z [T T
Expandable Dual 2-Wide 2-input AND-OR-INVERT Gates zmg;? 13 :zg;; 1; J I NI U
Duat Pulse Shaper/Delay AND Gates 2222? "i 2‘:\‘;223 1'; J N| U
2-Wide 3-Input AND-OR-INVERT SNG90 15 SNG92 12 3 N U
Gates with 2-Input Gated Complement SNGO1 7 SNG93 6
Expandable 3-Wide 3-Input AND-OR-INVERT Gates zmg:g? 13 :s;xg :g; 1; J N1 U
Expandable 2-Wide 4-Input AND-OR-INVERT Gates zxg::? 13 :mg::; 12 J N U
Expandabte 8Input NAND Gates zmg g? 1? zzggi 1: J N U
Dual 4-Input Line Drivers 2;::2:;? :132 2:2::;; f; J N V)
Quadruple 2-Input NAND Gates zxg:ﬁ 13 : gzg:g 1; JIN|uU
3-2-2-3-Input Expanders for AND-OR-INVERT Gates ::‘lg :2? :mg:gg J N U
Triple 2-Input NAND Drivers 232123 1? . gzgzg; 1; J N U
Dual 4Input Expanders for AND-OR-INVERT Gates :mg:;? ::g:;i J|inju
Dual 4Input Expanders for NAND Gates zmg::? 2:2:2? J N | U
Triple 3-input NAND Gates zxg:g? 13 img:gg 1; J N | U
Expandable 8-input NAND Gates :zg;g? 1; zmgggg 2 J N U
Expandable 2-Wide 4-Input AND-OR-INVERT Gates gzggl? 1; g:gg:g g J N u
Quadruple 2-Input NAND Gates zmgg;? 1':3 :xgg;i g J N | U
3-2-2-3-Input Expanders for AND-OR-INVERT Gates 232;2? zmgggg J N | U
Dual 4-Input NAND Gates Z:gg:? 1é gmggzg g J N U
Expandable 2-2-2-3-Input AND-OR-INVERT Gates z:g;g? 1; ::g;i; : J N | U
8-Inpu‘t NAND Gates z:g;g‘: 1; zzgig; g J N U
Dual 4-1nput Expanders for AND-OR-INVERT Gates 2::2;;? Z:gg;; J N | U
OR-Expandable Dual 4-input AND Gates :xgg:? 1? zmg g:g 1; J N | U
Dual 2-3-Input Expanders for OR Expandable AND Gates gxggg‘: ::gzg; J Nt U
Expandable 3-Wide 3-Input AND-OR-INVERT Gates ::ggg? 1; zxgggg g J N | U
Expandable Dual 2-Wide 2-Input AND-OR-INVERT Gates 2:82:? 1; ::gg:; : J N U
Triple 3-Input NAND Gates gxgzg? 1; gmggg 2 J
Quadruple 2-Input NAND Lamp/Line Drivers SNG351 30 SNG353 24 J

* Interchangeable with SUHL 11 and SUHL 2T TTL circuits
TTrademark of Sylvania Electric Products, Inc.
fFor outline drawings of al! packages, see Section 1.
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SERIES SNF/SNG

TTL INTEGRATED CIRCUITS

GATES Pin 4 is Vg, pin 10 is GND
SNG40, 41, 42,43
SNG240, 241, 242, 243 SNG50, 51, 52, 53 SNG70, 71,72, 73
'f SNG250, 261, 252, 253 SNG310, 311, 312, 313
2 12
3 12=1-2-3-13
: 14
1
EDa : .
Hual 4-Input NAND Gates 3

SNG60, 61, 62, 63
SNG260, 261, 262, 263

1
2
%}12

12=1-2-3-5-6-7°9-13

8-Input NAND Gates

To~wo nw

VRN O o ow N -

14
n
Emittor 13 X
Collector 12 X

11 =(14-1) + (2:3) + (5-6) + (7-8:9) + X

Expandable 2-2-2-3-Input
AND-OR-INVERT Gates

13 ={1-14) +{2-3)

5
3
12
9
n
Emitter 7 X
Collactor 8 X

12=(56) +(9:11) + X

Expandable 2-Wide 2-Input
AND-OR-INVERT Gates

SNG90, 91, 92, 93

13
1 12

1

No o e

12=11-13-14

11=(1-2-3) + (56-7)

2-Wide 3-Input AND-OR-INVERT Gates

with 2-Input Gated Compliment

SNG100, 101, 102, 103
SNG300, 301, 301, 303

12
1
! X
Emmitter 14 %
Collector 13

12={1-2-3) + (5:6°7} + {8:9- 11} + X

CO NBmm wn -

Expandable 3-Wide 3-Input
AND-OR-INVERT Gates

SNG110, 111, 112, 113
SNG210, 211, 212, 213

12
8
Emitter 13 X
Collector 9 X

12=(14:1:2:3} + (5-6°7-8} + X

®

NO W

Expandable 2-Wide 4-Input
AND-OR-INVERT Gates

SNG120, 121, 122, 123
SNG200, 201, 202, 203

Non wN-o

8
Base 9
Callector 13

w
X

—_—
12=1°2°3-5°6-7-8"14-WX

Expandable 8-Input NAND Gates

SNG140, 141, 142, 143
SNG220, 221, 222, 223

Quadruple 2-Input NAND Gates

SNG190, 191, 192, 193
SNG320, 321, 322, 323

Triple 3-Input NAND Gates
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SERIES SNF/SNG

TTL INTEGRATED CIRCUITS

GATES (continued)

EXPANDERS

Pin 4 is Ve, pin 10 is GND

SNG80, 81, 82, 83

Resistor 3
Base 2
1
13 12
1
?‘“

7
8
9
Recistor &

Bace 6 ——1

12=1-13-14

Dual Pulse Shaper/Delay AND Gates

SNG150, 151, 152, 153
SNG230, 231, 232, 233

Emitter X 12

"

3-2-2-3 input Expanders for A-O-1 Gates

SNG170, 171, 172,173

SNG270, 271, 272, 273
" Collector X
1 12
: Eriter X
5 9
7
®

Dual 4-input Expanders for A-O-! Cates

SNG280, 281, 282, 283

1
?’

1
2
3
4
3
s
3
7
3
3
12=1-2:31484X

OR-Expandable Dual 4-input AND Gates

SNG180, 181, 182, 183

Dual 4-Input Expanders for NAND Gates

SNG290, 291, 292, 293

13

1 -
2 X

1

2

3

5

6

’ "X

8

°

Dual 2-3 Input Expanders for
OR-Expandable AND Gates

DRIVERS

SNG130, 131, 132, 133, 134

P

12=1-2-3-13

Dual 4-Input Line Drivers

SNG160, 161, 162, 163

1 14 A
3
5 5k
7 8 ——AMN—@— 4
6
12 5k
" 9 A
13 B

Triple 2-Input NAND Drivers

SNG351, 353

Quadruple 2-Input NAND
Lamp/Line Drivers
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SERIES SNF/SNG

TTL INTEGRATED CIRCUITS

SERIES SNG GATES
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SERIES SNF/SNG

TTL INTEGRATED CIRCUITS

SERIES SNG GATES (Continued)
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SERIES SNF/SNG

TTL INTEGRATED CIRCUITS

SERIES SNG GATES (Continued)
Dual Pulse Shaper/Delay 3-Input AND Gates
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SERIES SNF/SNG

TTL INTEGRATED CIRCUITS

SERIES SNG GATES (Continued)
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SERIES SNF/SNG

TTL INTEGRATED CIRCUITS

SERIES SNG

GATES (Continued)
maximum switching times in ns at 25°C free-air temperature
Ry (22)
(=] - N
TYPE tpuL | LM | tTHL | trem | OAP 1 %1% S
CIRCUIT © 2] %] o
8|5 | 8| &
SNG40, 41, 42, 43 20 20 5 8 1 260 570 330 600
SNG50, 51, 52, 53 23 23 6 8 1 260 570 330 600
SNG60, 61, 62, 63 24 20 5 8 1 260 570 330 600
SNG70, 71, 72,73 22 22 6 8 1 260 | 570 | 330 | 600
SNGB80, 81, 82, 83 20 20 4 4 1 2500
SNG90,91,02,03  fomel 2 | 22 & 8 1 260 | 570 |.330 | 600
R Gate 2 20 20 5 5
SNG100, 101, 102, 103 22 22 6 8 1 260 570 330 600
SNG110, 111, 112, 113 22 22 6 8 1 260 | ‘570 { 330 | 600
SNG120, 121, 122,123 28 20 5 8 1 260 | 570 | 330 | 600
) CL = 150 pF 25 25 12 15
SNG130, 131,132, 133 == a—r 5o %o T 5 4 260 | 670 | 330 | 600
SNG140, 141, 142, 143 20 20 5 8 1 260 | 570 | 330 | 600
SNG150, 151, 152, 153 A4 A4 Co
SNG 160, 161, 162, 163 ;g 33 5 ; ;05000
SNG170, 171, 172,173 Al A1
SNG180, 181, 182, 183 A3 A3 .
SNG 190, 191, 192, 193 20 20 5 8 1 260 | 570 | 330 | 600
SNG200, 201, 202, 203 15 10 3 4.5 1 - — 2500 —
SNG210, 211, 212, 213 1 1 3 4.5 1 - 2500 >
SNG220, 221, 222, 223 10 10 2.5 4 1 2500
SNG230, 231, 232, 233 A2 A2 )
SNG240, 241, 242, 243 10 10 25 | 4 1 «————— 2500 ———t
SNG 250, 251, 252, 253 12 12 3 4.5 1 2500 —>
SNG260, 261, 262, 263 12 10 3 4 1 2500 -
SNG270, 271, 272, 273 A1l A1l
SNG280, 281, 282, 283 15 15 5 8 1 - 4000 —
SNG290, 291, 292, 293 15 15 5 8 1 - 4000 >
SNG300, 301, 302, 303 12 12 3 | 45 1 +— 2500 ——»
SNG310, 311, 312, 313 " 11 3 45 1 2500
SNG320, 321, 322, 323 10 10 2.5 4 1 2500
SNG351, 353 ) 25 10 10 10 2 75
A-—typical average delay added through expanded gate.
vee Vee
vee Voo © 3V t =
RL=750 AL 2N3010 2N3010
FROM OUTPUT 2N3010 FROM OUTPUT FROM OUTPUT OPEN FROM OUTPUT |
UNDER TEST UNDER TEST UNDER TEST UNBERTEST
CL = 15pF 1N3064 CL=150F €L =150F 1/2 SNG40 or 1N3064
T 1N3064 I ' I equivalent G e

LOAD CIRCUIT 1

Cy includes probe and jig capacitance.

LOAD CIRCUIT 2

LOAD CIRCUIT 3

LOAD CIRCUIT 4
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SERIES SNF/SNG

TTL INTEGRATED CIRCUITS

SERIES SNF FLIP-FLOPS*

* uonoes ass ‘sebesoed jje o sBuimesp sulino 104 f

[ €9Z4NS 9 L9ZINS
nJfinNnj|r sdoj4-dii 4 M-f 1ndui-4O-aNY
6 Z9ZANS 1L 09Z4NS
[} £GZ4ANS 9 LSZANS
ni|nNnj|r sdoj4-diy4 y-r induj-any
6 ZSTANS 1L 0SZ4NS
g €LZ4NS 9 LLZINS
ninj|r sdoj4-dij4 M-F indul-HO-ANY
6 TLZANS L 0LZNS
S £0Z4NS 9 LOZANS
ninNtr sdoj4-di|4 - Indul-aNY
6 ZOZANS 1L 00Z4NS
g €ELANS 9 LELANS
niNtr (1e3)D pue 30010 uowwo) sdoj4-di4 M-r 1eng
6 ZELANS 1L 0ELANS
n N r @ EcldNS S LELINS (s31001D a1es8dag) sdoj 4-di 4 M- {enq
6 ZCLANS Ll 0ZL4NS
[ €iLd 9 L4NS
n N r NS LLLAN (4e8|0 pue >00|) uowwo)) sdoj4-dij4 H-r teng
6 ZLLANS 1! OLLANS
niN{T g EOLANS 9 tOLINS (510010 aiesedag) sdo|4-dijd N-r [eng
6 ZOLANS Ll 00L4NS
9 £94NS L 194NS
n|IN¢fr sdojg-difg 3-r 1ndu|-4O-aNY
4} Z94NS Sl 094NS
9 €G4NS L LGNS
n|N|Tf sdojg-di4 M-r induj-any
[4} ZSd4NS Sl 0S3INS
ni[inNjr o . EEANS £ LEANS sdoj3-di|gd Y-§ pajdnod-Ajanioeded
4! ZE4NS Sl 0E4NS o
9 €C4NS L LZANS
N sdoj4-di| 4 Padd0|) Y-S
n r 4} ZTANS St 0¢dNS od
€1L4NS L LLANS
niIN|Tr o sdoj4-dil g Y-§
4! ZLANS Sl 0Ld4NS
4 | ewl | LNO|  2.64010.0 1NO | D621 012,56
-ur-jeng |- JONVH -NVd4 39NVH
: i JHNLVYINTL 3HNLYHIdWAL NOLLONNA
£53DVYNOVd
ONILYHIJO ONILYHIHO

* Interchangeable with SUHL 11 and SUHL 21 TTL circuits.

t Trademark of Sylvania Electric Products, Inc.
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SERIES SNF/SNG
TTL INTEGRATED CIRCUITS

SERIES SNF FLIP-FLOPS {Continued)
Pin 4 is Ve, pin 10 is GND
line summary

GATED FLIP-FLOPS DUAL FLIP-FLOPS

Low input to clear resets Q low
Preset and clear are operable when ciock is iow.

S-R CLOCKED FLIP-FLOPS

TRUTH TABLE

SNF10,11,12,13 SNF50, 51, 52,53 SNF100, 101, 102, 103
SNF200, 201, 202, 203 * SNF120, 121, 122, 123
_— SNF250, 251, 252, 253 +rmeser
R2 3 =
R 13 120
u2 1af—13
1CLOCK 3 qd
K1 19 12
5 os na GLEAR 13
%2 6 K3 14
] K1 1 v
K2 2 128 7 1
cLock 3 2cL00K 5
TRUTH TABLE e 1a P B
INPUTS AT t, | QUTPUTS AT th+q 37
3 R a (] 2PRESET 8§
H H Qn Gn PRESET A 8. TRUTH TABLE
H L L H PRESETS 9 [INPUTS ATt, | OUTPUTS AT torq
L H H L 3 K Q [
L L Indeterminate ‘ L L Qqn an
5-31+%2+53 L H L H
R=R1+R2+R3 H L I H L
H H | G Q, |

SNF30, 31, 32,33

CLEAR
13

An active low condition at § requires a low
at 5c and 2 high-to-low transition at Cg.
An active low condrtion at A requires a low
at Ac and a high to low transition at CR.

CAPACITIVELY-COUPLED
S-R FLIP-FLOPS

AND-OR-INPUT
J-K FLIP-FLOPS

— INPUTS AT 1, | OUTPUTS AT tarq DUAL J-K FLIP-FLOPS
S-R FLIP-FLOPS ] K @ [ (SEPARATE CLOCKS)
L Qn an
SNF20, 21, 22, 23 L : ! L H SNF110, 111, 112,113
st H L i H L SNF130, 131, 132,133
ss: ; H H | G, Qn 1PRESET 14
12a J=01442403
CLEAR 13. K =K1°K2-K3 2
c 3 K1
€LOCK 3
CLEAR 5
PRESET 5
na
R1 6 K7
Rz 7 AND-INPUT J-K FLIP-FLOPS
R3 9 26
TRUTH TABLE SNF60, 61, 62, 63
INPUTS AT 1, | OUTPUTS AT theg SNF210, 211, 212, 213 2PRESET &
s R a g SNF260, 261, 262, 263 TRUTH TABLE
- L Cn a INPUTS ATt | OUTPUTS AT tn+q |
L H L H — < 5 5
: ::. . y Pt L Qn an
L H L H
= $1-82-83
i=ﬁ|4a2<n3 ] L |:--H SL
Low input 1o preset sets O high L H Gy Qb

DUAL J-K FLIP-FLOPS
(COMMON CLOCK AND CLEAR)

H = high level

L = low ievel

tp = bit time before clock pulse
tn+1 = bit time after clock impulse

_ s TRUTH TABLE
&) a INPUTS ATt,, | OUTPUTS AT tpyg Qp = level of output Q at ty
_ 3 K ) a Gn = complement of Qp or level of
Sc PRESET L L Qn an _ -
tput Q at t,
L H L H outp! n
TRUTH TABLE " . " N
INPUTS AT 1, | OUTPUTS AT tne1 " " a, a.
: : g g 3+ J1AJ18 : J2A-I28
n n K = K1A-K1B + K2A-K2B
H L L H
L H H L
L L Indeterminate
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