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SN5400, SN54L500, SN54S00,
SN7400, SN74LS00, SN74500
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

schematics (each gate)
00
¢ 2 Vee

4 ki 1.6 ki1 130 @

GND

seo1naQ TLL

'S00
Vece
50 0
A
8 ¥
3 /j; €— GND
Resistor values shown are nominal.
absolute maximum ratings over operating free-air temperature range {unless otherwise noted)
Supply voltage, Vgc {see Note 1) ... ... ... L e 7V
Input voltage: ‘00, "SO0 ... ... .. 5.5V
LSOO, . 7V
Operating free-air temperature range: SN54" . . .. .. .. ... .. .. .. .. .. . ... ... -55°C to 125°C
SN74' . 0°C to 70°C
Storage teMPEerature rANGE . .. . . . oo oottt e —-65°C to 150°C
NOTE 1: Voltage values are with respect to network ground terminal.
'}
2-4
INSTRUMENTS

POST JFFICE HOA 655012 « DALLAS TEXAS /5265












-
™

aIl TTL Devices































o
r

o'l TTL Devices









SN5403, SN7403
QUADRUPLE 2-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SN5403 SN7403 UNIT
MIN NOM MAX MIN NOM MAX
Vee  Supply voltage 45 5 5.5 | 4.75 5 65.25 v
V|H High-evel input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 v
Vo High-evel output voitage 5.5 55 \"
loL Low-level output current 16 16 | mA
Ta  Operating free-air temperature - 55 125 0 70 | °C

electrical characteristics over recommended operating free-air temperature range (unless otherwise

noted)
SN5403 SN7403
PARAMETER TEST CONDITIONS ! UNIT
MIN_ TYP? max | MIN TYPF MAX
ViK Vee = MIN, iy = —12mA -1.5 -1.5 \
Vv = MIN, Vi = 0.8V, V, =56V 0.25
loH Ccc L OH mA »
Vee = MIN, ViL =07V, Vgy =55V 0.25 ®
VoL Voo MING Vi 2V gl 16 mA 02 04 02 04 v Q
Iy Vee - MAX, v B h v 1 1] mA >
" Voo = MAX, V) = 2.4V 40 20 | A @
Iig Vee = MAX, V) = 0.4V ~-1.6 -1.6 mA o
iccH Vece = MAX, Vi =0 4 8 a 8 mA —
lccL Ve = MAX, V) =45V 12 22 12 22 | mA t
TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
Al typical values are at Vee =6V, Ta = 256°C.
switching characteristics, Vg = 5 V, TA = 25°C (see note 2)
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
(INPUT) (OUTPUT)
tPLH Ry -4 ks, CL =156 pF 35 45 ns
AorB Y
PPHL Ry =400 ¢, CL =16pF 8 15 ns
NOTE 2: Load circuits and voltage waveforms are shown in Section 1
;i
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SN54LS04, SN74LS04

HEX |

s oo

NVERTERS

'

recommended operating conditions

SN54LS04 SN74LS04 UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.7% 5 5.25 \
ViH High-level input voltage 2 2 \
ViL Low-level input voitage 0.7 0.8 \
ion High-level output current —04 —04 mA
loL Low-level output current 4 -~ 8 mA
Ta Operating free-air temperature - 55 125 0 70 oC
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN54LS04 SN74L504
PARAMETER TEST CONDITIONS t UNIT
MIN TYPE MAX | MIN TYP{ MAX
2 Vik Vee = MIN, Iy =—18 mA -1.5 —-15 \
VoH Ve = MIN, VL =MAX, gy =-04mA 25 3.4 2.7 3.4 v
Vee = MIN, ViH=2V, ioL =4 mA 0.25 04 04
-* VoL A
] Vee =MIN, ViH=2V, oL =8mA 0.25 05
- Iy Veg = MAX,  vi=7V 0.1 0.1 mA
g 1iH Veg =MAX, V=27V 20 20 uA
<. e Ve = MAX, V=04V - 04 7 -04| mA
8 los § Veg = MAX —20 —100| ~20 —100] maA
@ lccH Vee=MAX, V=0V 1.2 2.4 1.2 24 mA
IccL Vee = MAX, V| =45V 3.6 6.6 3.6 6.6 mA
T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
t All typical values are at Voo = 5 V, T4 = 25°C.
§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second.
switching characteristics, Voo =5 V, TA = 25°C (see note 2)
FROM TO
COND N MIN TYP MAX UNIT
PARAMETER (INPUT) (QUTPUT) TEST ITIONS
tPLH 9 15 ns
A Y Cy =15pF
tPHL 10 15 ns
NOTE 2: Load circuits and voitage waveforms are shown in Section 1.
i
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SN54LS05, SN74LS05
HEX INVERTERS WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SN541.S05 SN74LS05 UNIT
MIN NOM MAX | MIN NOM MAX
Vg  Supply voltage 4.5 5 55 | 475 5 525 A
V)H High-level input voltage 2 2 \
ViL Low-level input voitage 0.7 0.8 A
VoH High-level output voltage 5.5 55 A
lgL Low-level output current 4 8 mA
Ta  Operating free-air temperature — 55 125 o 70 °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

SN54L805 SN74LS05
j PARAMETER TEST CONDITIONS T UNIT
2 MIN TYP$ MAX MIN TYP$ MAX
Vi Vee=MIN,  1|=—18mA -15 -15| Vv
- 10H Vec=MIN, V| =MAX, Vgu=55V 0.1 0.1 | ma
= Vee=MIN,  Vig=2V, IgL=4mA 025 04 025 0.4
- VoL cc . H=2V, oL=4m v
o Vec=MIN,  Vig=2V, (g =8mA 035 05
2 i Veg = MAX, V=7V 0.1 01 | ma
& [ Voe = MAX, V=27V 20 20 | wA
8 I Voo =MAX. V=04V —0.4 —04 | mA
lccH Voo =MAX, Vi=0 12 24 1.2 24 [ ma
lceL Vee = MAX, Vi=45V 3.6 6.6 3.6 6.6 | mA
t For conditions shown as MIN or MA X, use the appropriate value specified under recommended operating conditions.
t All typical values are at Ve = 5 V, T4 = 26°C.
switching characteristics, Ve =5 V, Ta = 25°C (see note 2)
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX { UNIT
(INPUT) {OUTPUT)
PLH 17 32 ns
A Y R - 2k, CL 15pF
PHL 15 28 ns
NOTE 2; Load circuits and voltage waveforms are shown in Section 1.
i
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SNb4S10, SN74S810
TRIPLE 3-INPUT POSITIVE-NAND GATES

recommended operating conditions

SN54810 SN74810
UNIT

MIN NOM MAX | MIN NOM MAX
Vee  Supply voltage 45 5 5.5 4.75 5 5.25
Viq High-level input voltage 2 2
Vi Low-level input voltage 0.8 0.8 v
IoH High-level output current -1 -1 mA
lo. Low-level output current 20 20 | mA
Ta  Operating free-air temperature —55 125 0 70 °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

SN54S810 SN74510
PARAMETER TEST CONDITIONS T UNIT
MIN TYP{ MAX | MIN TYP} MAX
Vi Vee = MIN, If = -18 mA -1.2 -1.2 v 2
VOoH Vee = MIN, ViL=08V, IoH = —1 mA 25 3.4 2.7 3.4 "
VoL Vee = MIN, Vig=2V, loL =20 mA 05 05 [+5]
Q
h Vee = MAX, V=55V 1 1| mA 's
K Vee = MAX, V=27V 50 50 | uA 8
Wi Vee =MAX, V=05V -2 ~2 | mA _
10s§ Vee = MAX —40 —100 —40 —-100 [ mA -
IccH Vee = MAX, V=0V 7.5 12 75 12 | mA L
lecL Vee=MAX, V=45V 15 27 15 27 | mA
t For conditions shown as MIN or MA X, use the appropriate value specified under recommended operating conditions.
t All typical values are at Voe =5 V, Tp = 25°C.
§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second.
switching characteristics, VGG = 5 V, Ta = 25°C (see note 2)
FROM TO
PARAMETER TEST CONDITIONS MIN  TYP MAX [ UNIT
{INPUT) {OUTPUT)
PLH 3 45 ns
R =280, Ci =15pF
tPHL 3 5 ns
A,8o0rC Y
tPLH 45 ns
R =280, C = 50pF
tPHL 5 ns
NOTE 2: Load circuits and voltage waveforms are shown in Section 1.
. {l’
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SN5413, SN54LS13, SN7413, SN74LS13
DUAL 4-INPUT
POSITIVE-NAND SCHMITT TRIGGERS

schematics ,
13
Vee
a4k 130 @
INPUTS
A 4
B <
c D OUTPUT
1 v
D -
Y 1& 5%
GND
P
‘1813
’ Vee
20 kO 120 Q
INPUTS
A f¢
B ' OUTPUT
¢ f¢ Y
D <
TEXEXT
. . GND
Resistor values are naminal. f‘fr7
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, VoG (see NOtE T) L. oo i i e sttt it i i s 7V
INPUEVOITAGE: T3 Lot e e e e 55V
ST ot e e e s PR A"
Operating free-air temperature: SNBG' | L . . . it ittt e —55°C to 125°C
SNTA" L e 0°C to 70°C
Storage temMPeratlire fANGE ... ... vvvtnvut ettt sttt i e e - 65°Cto 150°C
NOTE 1: Voltage values are with respect to network ground terminal,
%
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SN5413, SN54LS13, SN7413, SN74LS13
DUAL 4-INPUT
POSITIVE-NAND SCHMITT TRIGGERS

PARAMETER MEASUREMENT INFORMATION

TEST
POINT  Vcc

NPUT NV 3
INPU Vi re
AL | [ ref(H) Vi ref(L) oy
FROM  Nern
ouTPUT e fote A) P tprL el b tPLH o
UNDER | ! VoH
TEST CL OUTPUT—————_—_—__—\*\——_:L_-—_—_JjZ:i;;
O ref
I {see Note B} ——-— VoL
= = (See Note C}
LOAD CIRCUIT VOLTAGE WAVEFORMS
NOTES: A. All diodes are 1N3064 or equivalent.
8. Cy includes probe and jig capacitance.
C. Generator charectertstics and reference voltages are:
Generator Characteristics Reference Voltages
Zout PRR tr i Viref(H)  VirefiL) Vo ref
SN54'/SN74’ 50 Q2 1MHz  10ns 10 ns 1.7V (XY 1.5V
SN54LS'/SN74LS' | 50 Q 1MHz  15ns 6 ns 1.6V 08V 1.3V 2
TYPICAL CHARACTERISTICS OF ‘13 CIRCUITS
POSITIVE-GOING THRESHOLD VOLTAGE NEGATIVE-GOING THRESHOLD VOLTAGE 7))
vs vs .}
FREE-AIR TEMPERATURE > FREE-AIR TEMPERATURE Q
> 70 —t | 090 ——r ';
! vee=5V @ vee -8V
@ 169 B 089 f —+t - | — —t [
5} =
% 168 >o 088 — - T - D
>
T 167 fé:,mk, - S B // -l
2 2 }—
s 166 2oss -t - - [y -
= T b
= es [y 4-/,,%
c ‘
5 16 & oa ]
(4] 7
% 163 S o83 e e
E 5
g8z g 082 .
1 1861 1 081
£ 160 ,loaokf—ff—l— A
2 T -50-25 0 25 50 75 100 125 =~ -75 -50 -25 6 25 50 75 100 125
Tp — Free-Air Temperature — °C TA — Free-Air Temperature — ’c
FIGURE 1 FIGURE 2
HYSTERESIS
vs
FREE-AIR TEMPERATURE
850 T T
Vee =5V
840 }— -t — - et
%
| 830 — —— - e
© 820 - ——i- DU S S
s T
= 810 N —
£ 600 ™~
‘1 790 b o f o _
-
> 780
1
4 770 == R I
-
> 60— fp—1L- -
750
-75 -50-25 0 25 50 75 100 125
Ta ~ Free-Air Temperature ~ °C
FIGURE 3
Data for temperatures below 0°C and 70°C and supply voltages below 4.75 V and above 5.25 V are applicable for SN5413 only.
i
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SN54L813, SN74LS13
DUAL 4-INPUT
POSITIVE-NAND SCHMITT TRIGGERS

TYPICAL CHARACTERISTICS OF 'LS13 CIRCUITS

THRESHOLD VOLTAGES AND HYSTERESIS OUTPUT VOLTAGE
Vs vs
SUPPLY VOLTAGE INPUT VOLTAGE
2.0 — AT
Ta=25C Vee =5V
18 — ¥a=25°C
1.6
> =T Pos tive-Going Threshold Voltage, Vy+ > 3
14 |
| ®
@ g
5 1.2 - ;
>° 1.0 — Negative-Going Threshold Voltage, VT —— 5 2
© a
2 2 A ]
208 =] 3
s Hysteresis, VT+ — VT— "
> L ;
>
0.4
—] 0.2
-
- 0 4.5 4.75 5 5.25 5.5 00 04 0.8 1.2 16 2
(w] Ve —Supply Voltage — V V| — Input Voltage — V
] FIGURE 12 FIGURE 13
<
(2]
(4]
w

Data for temperatures betow 0°C and above 70°C and supply voltages below 4,75 V and above 5.25 V are applicable for SN54LS13 anly.

' {i;
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SN5414, SN7414
HEX SCHMITT-TRIGGER INVERTERS

recommended operating conditions

SN5414 SN7414 UNIT
MIN NOM MAX | MIN NOM MAX
Ve Supply voltage 45 5 55 | 4.75 5 5.25 \
loH High-level output current -08 —-08 mA
lg,  Low-level output current 16 . 16 mA
TA  Operating free-air temperature —55 125 o 70 °c
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONS' MIN TYP} MAX | UNIT
Vs Vee=5V 15 17 2| v
\'2 Vee =5V 0.6 0.9 1.1
Hysteresis
Vec=5V 04 08 v
(Vs — V1) cc
Vik Ve = MIN, I =—12mA -15 \
VoH Vee=MIN, V=06V, IoH = — 0.8 mA 24 34 v
VoL Ve = MIN, V=2V, toL =16 mA 0.2 0.4 \ 2
1T+ Vec=5V, V| =Vyi ~0.43 mA
Iv_ Vee =5V, Vy=Vy_ - 0.56 mA [7,)
T Vec = MAX, V=565V 1| mA 8
™ Voo = MAX, V=24V 40 | uA -
I Vco = MAX, V) =04V —08 —12 | mA q>>
los§ Vee = MAX -18 —55 mA Q
lccH Vee = MAX . 22 36 mA _'
lccL Vee = MAX 39 60 mA =
1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. '-
1 All typical values are at Vee =5V, Ta = 25°C.
§ Not more than one output should be shorted at a time.
switching characteristics, Vcc =5V, Ta = 25°C
PARAMETER FROM To TEST CONDITIONS MIN TYP MAX | UNIT
(INPUT) {OUTPUT)
t 15 2
PLH A Y R =400 &2, CL=15pF 22 | s
tPHL 15 22 ns
i
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SN5414, SN7414
HEX SCHMITT-TRIGGER INVERTERS

TYPICAL CHARACTERISTICS OF 14 CIRCUITS

THRESHOLD VOLTAGES

DISTRIBUTION OF UNITS vs
FOR HYSTERESIS SUPPLY VOLTAGE
T T 20 U T
Vec=5V Ta=26°C
Ta = 25°C 18
"1
8 7N\ 16 L/‘
g ”P‘osnive-Going Threshold Voltage, VT+
3 >| 14
=3
s & 1.2
> =
g BT
g 2 [
@ < 08
:', E Negative-Going Threshold Voltage, VT
2 / £ 06
=
& / 04
2 / 0.2
0
740 760 780 800 820 840 860 880 900 45 4.75 5 5.25 55
- VT4 — V- —Hysteresis — mV VT+ — VT_ — Hysteresis — mV
FIGURE 4
- FIGURE 5
-
97}
<.
Q HYSTERESIS
(0] 2 E OUTPUT VOLTAGE
()] Vs vs
SUPPLY VOLTAGE INPUT VOLTAGE
20 T 4 T
18 TA=25"C Vee=5V
. g0
LTA=28°C Ly, Vret—
1.6
>
I >3
. 14 |
8 &
& 1.2 =
3 °
>
T 10 2
o
08 T 5 2 Y
i S
I
+ 08 (]
- >1
> 04
0.2
0 0
4.5 4,75 5 6.256 5.5 0 0.4 0.8 1.2 1.6 2
Ve ~ Supply Voltage — V Ve — Supply Voltage — V
FIGURE 6 FIGURE 7
Data for temperatures below 0”C and 70 C and supply voltages below 4.75 V and above 5,25 V are applicable tor SN5414 only,
i
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SN54820, SN74S520
DUAL 4-INPUT POSITIVE-NAND GATES

recommended operating conditions

SN54820 SN74820
UNIT

MIN NOM MAX | MIN NOM MAX
Vce Supply voltage 4.5 5 55 | 4.75 5 5.25 \
Vin High-level input voltage 2 2
ViL Low-level input voitage 0.8 0.8
lox High-level output current -1 -1 mA
igL Low-level output current 20 20 mA
Ta  Operating free-air temperature — 55 125 0 70 °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

SN54520 SN74820
PARAMETER TEST CONDITIONS 1 UNIT
MIN TYP$ MAX | MIN TYP{ MAX 2
VK Vee = MIN, | =-18 mA -1.2 -12 v
VoH Vgoe = MIN, ViL=08vV, log=—1mA 25 3.4 27 34 \ ™
VoL Vec=MIN,  vig=2V, oL = 20 mA 05 05 | v 8
] Voo = MAX, V=85V 1 1] mA ';
I Vo =MAX,  vi=27V 50 50 | nA 8
hL Veg=MAX, V=05V -2 ~2 | mA
¢ —~
ios§ Vee = MAX —40 -100 | -40 —100 | mA -
focH vec=MAX, Vi =0V 5 8 5 8| ma -
lccL Voo =MAX, vi=45V 10 18 10 18 | mA
1 For conditions shown as MiN or MAX, use the appropriate value specified under recommended operating conditions.
t All typical values arz at Ve = 8 V, T = 25°C.
§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second,
switching characteristics, VCc =5 V, Ta = 25°C (see note 2)
FROM TO
PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
(INPUT} (OUTPUT)
tPLH 3 4.5 ns
R =280Q, C_=15pF
tPHL 3 5 ns
A,B,CorD Y
tPLH 45 ns
RL =280 Q, Cp =60pF
tPHL 5 ns
NOTE 2: Load circuns and voltage waveforms are shown in Section 1.
i
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SN5426, SN54LS26, SNSN7426, SN741S26
QUADRUPLE 2-INPUT
HIGH-VOLTAGE INTERFACE POSITIVE-NAND GATES

schematics
26 'LS26
¢ Vee Py Vee
170 8ka
INPUTS INPUTS v or
A A >l
OUTPUT ST oUTPUT
B \% Y
B JTa
y 5k
[a
J.
ano J S——
2 S §
& S GND
-l Resistor values shown are nominal /%
= . . 4 . .
™ absolute maximum ratings over operating free-air temperature range {uniess otherwise noted)
v Supply voltage , VCC 1568 NOTE 1) L . e e e e e e e et e 7V
2 IDUL YOG 28 . ottt it e e e e e e e e e e e 5.5V
5' LS 2B . .t e e e e e e e e 7V
Operating free-air temperature: SNG4’ . . i e e —55°C to 125°C
(1]
» SN74T . L e ... 0°Cto70°C
StOrage teMPETatULE TANGE . v\ o o oy vt et et vt e e et e e ettt e e e e —65°C to 150°C

NOTE 1: Voltage values are with respect to network ground terminal.
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SN5430, SN7430
8-INPUT POSITIVE-NAND GATES

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, Vo (see Note 1) . . ... e 7V
Input voltage . . . . . . . e e e e 5.5V
Operating free-air temperature range: SN5430.. ... .. ... ... ... .. ........ ~5656°C to 125°C
SN7430 ... .. 0°C to 70°C
Storage temperature TANGE . . . . . . o oottt et e e e -65°C to 150°C
NOTE 1: Voltage values are with respect to network ground terminal.
recommended operating conditions
SN5430 SN7430
UNIT
MIN NOM MAX MIN NOM MAX
Ve Supply voltage 4.5 5 55 | 4.75 5 5.25 A
ViH High-level input voltage 2 2 v
ViL Low-level input voitage 0.8 0.8 \
loH High-level output current - 04 - 0.4 mA 2
lgL Low-level output current 16 16 mA
Ta QOperaung free-air temperature - 55 125 4] 70 °c 8
. . . . - . o
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) S
SN5430 SN7430 8
PARAMETER TEST CONDITIONS T UNIT
MIN TYP$ MAX | MIN TYP} MAX _I
Vik Vee=MIN, 1= -12mA -1.5 -15 t
VoH Vec=MIN, V[ =08V, Igy=-04mA 24 34 24 34
VoL Vee=MIN,  Vip=2V, g =16mA 02 04 02 04| v
Iy Vee = MAX, Vi=586V 1 1 mA
IH Vee = MAX,  vy=24V 40 40 uA
'TH Vge = MAX, Vi=04V —-1.6 -16 mA
1os§ Vee = MAX -20 ~55 | —18 -55 | mA
IccH Vee = MAX, V=0 1 2 1 2| mA
IccL Ve = MAX, V=45V 3 6 3 6 mA

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions
t All typical values areat Ve = 5V, Tp = 25°C.
§ Not more than one output should be shorted at a time.

switching characteristics, Vcc =5V, TA = 25°C (see note 2)

FROM TO
PARAMETER TEST CONDITIONS MIN  TYP MAX UNIT
(INPUT) {OUTPUT)
tpLH 13 22 ns
Any Y R =400 Q, C| =15 pF
tPHL 8 15 ns

NOTE 2 Load circuits and voltage waveforms are shown :n Section 1.
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SN54LS40, SN74L540

DUAL 4-INPUT POSITIVE-NAND BUFFERS

recommended operating conditions

SN64L540

SN74L840 UNIT
MIN NOM MAX { MIN NOM MAX
Ve Supply voltage 45 5 5.5 | 4.75 5 5.25 \
V|y High-level input voltage 2 2 %
ViL Low:level input voltage 0.7 08 \
IoH High-level output current -1.2 - 1.2 mA
loL Low-levei output current 12 24 mA
Ta  Operating free-air temperature — 55 125 4] 70 °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

SN541.840 SN74L840
PARAMETER TEST CONDITIONS t UNIT
MIN TYP$ MAX | MIN TYP$ MAX
Vik Vee = MIN, Iy = —-18mA -15 -15 \
VOoH Vee = MIN, ViL = MAX, loH =~ 1.2mA 25 34 2.7 3.4 \
v Vee = MIN, VIH=2V, oL =12mA 0.25 0.4 0.25 0.4 v
oL Voo = MIN, V=2V, oL = 24 mA 035 05
2 n Voo = MAX, V=7V 0.1 0.1 | mA
HH Vee = MAX, Vy=27V 20 20 HA
L Ve = MAX, V=04V - 04 -0.4 mA
- i0s§ Vee = MAX ~30 130 | ~30 T30 | mA
I'_" lccH Vce = MAX, V=0 0.45 1 0.45 1] mA
IccL Vee = MAX, V=45V 3 6 3 6 mA
8 t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
< t All typical valuesareat Voo =6 V, Tp =25°C.
a- § Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second.
g switching characteristics, VCC = 5 V, Ta = 25°C (see note 2)
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
(INPUT) (OUTPUT)
1] 12 24 ns
PLH Any % RL = 667 2, CL = 45 pF
tPHL 12 24 ns
NOTE 2: Load circuits and voltage waveforms are shown in Section 1
i
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SN5445, SN7445
BCD-TO-DECIMAL DECODERS/DRIVERS

DECEMBER 1972 —REVISED MARCH 1988

FOR USE AS LAMP, RELAY, OR MOS DRIVERS

featuring SN5445 . . . J OR W PACKAGE
. . SN7445 . . . N PACKAGE
e Full Decoding of Input Logic (TOP VIEW)
. . . -
80-mA Sink-Current Capability o v Tl Vee
e All Outputs Are Off for Invalid 1 02z 150 A
BCD Input Conditions 23 (s
3 [:4 13:] C
4 [0s 1200 D
.
FUNCTION TABLE 50s nQo
INPUTS UTPUTS 6 [:7 10 8
No.—NPY o o e of1 7
O C B A|O 1 2 3 4 5 6 7 8 9
0|L L L LILHHHHHHHBHH
T|L L LHIH LHHHHHHHH logic diagram (positive logic)
2L L H LIHH LHHHHHAHH
3L LHHIHHHLHHHHEHH r@owwm
4L H t tIHHHHULHHHMHH 1151
INFUT A y
5L H L H|[H HHHHLHHHH =
] OUTPUT 1 7]
6|LHHLHHHHHGHLEHEHH } @
7L HHH|HHHHHHHLHH @ ]
i OUTPUT 2 >
g8|H t L L|HHHHHHHHLH ¢ >
9(H L LHIH HHHHBHHHHH L L4y @) oure Q
& T
HLHL|H AHHHHGHTHETEHHBH INPUT B * urs
a|lH L HH{H HHHHBHHHHH 5 r_’
= P
ZlHH L L/H HHHHAHHHH - OUTU”'_
;HHLHHHHHHHHHHH &)
“|HHHLIHHHRBHHRHHR .NPUTCLZ”_DQ; ouTPUT 5
H HHH|HHHHHBHMHHHH o
OUTPUT &
[
H = high level (off), L = low level (on)
(12} - 19} OUTPUT 7
description INPUT O
—] (10)
These monolithic BCD-to-decimal decoders/drivers Z| ouTPUTS
consist of eight inverters and ten four-input NAND an
gates. The inverters are connected in pairs to make BCD ouTPUTS
input data available for decoding by the NAND gates. .
Full decoding of valid BCD input logic ensures that all logic symbol
outputs remain off for all invalid binary input conditions. BCD/OEC
These decoders feature TTL inputs and high- o OQ&O
performance, n-p-n output transistors designed for use 10 2)
. . A N (3)
as indicator/relay drivers or as open-collector logic- (15) 20 ] 2
circuit drivers. Each of the high-breakdown output Ao 1! 30 ﬁ‘:’
transistors {30 voits) will sink up to 80 milliamperes of B"l 2 4QL—(G) 4
current. Each input is one normalized Series 54 /74 load. c-—4 4 SQ>—(7) 5
) . A D- —8 s O ¢
Inputs and outputs are entirely compatible for use with 19)
TTL logic circuits, and the outputs are compatible for 4-aeN ;gi {10) 7
interfacing with most MOS integrated circuits. Power . (11
dissipatiog is typically 215 rilwatts s A
>9Z a4
Pin numbers shown are for J, N, and W packages.
PRODUCTION DATA documents contsin information -
current as sf publication date. Products conform to b
specifications per (l||’u terms of Texas Insl;umnnn TEXAS 2.173
d . Pr ien ing does not -
neceszarily include testing of all paremotars. INSTRUMEN—FS
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SN541547, 'LS48, 'LS43, SN741547, 'LS48, '1LS49
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

schematics of inputs and outputs

'LS47, °LS48, 'LS49 ‘LS47,'LS48, 'LS49
EQUIVALENT OF EACH INPUT EQUIVALENT OF BI/RBO
EXCEPT BI/RBO
Vee
Vee - T T
R,
ed 20 K82 10 k82
INPUT e -— NOM NOM
- — e (& -
Eal
Y
¢ 4
Y
LT and RB1 ('LS47, 'LS48): Req = 20 k§2 NOM JER—
BT (LS49): Rgq = 20 k2 NOM BI/RBO
2 A,B,C,and D: Req=25 k2 NOM
- ‘'L847 ‘L548
# TYPICAL OF OUTPUTS TYPICAL OF QUTPUTS
aTHRUg aTHRU g
D
<
a. Vee 94— Vee
(1) 2 k82
(7] NOM
OuUTPUT
QUTPUT

‘LS49

TYPICAL OF QUTPUTS
aTHRU g

QUTPUT

TeEXAS "@
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SN5450, SN7450
DUAL 2-WIDE 2-INPUT AND-OR-INVERT GATES (ONE GATE EXPANDABLE)

recommended operating conditions

SNS5450 SN7450 uNIT
MIN NOM MAX MIN NOM MAX
Ve Supply voltage 4.5 5 5.5 | 4.75 5 5.2% v
VIH High-level input voltage 2 2 1
ViL  Low-level input voitage 0.8 0.8 \
loH High-fevel output current - 0.4 ~ 0.4 mA
iof.  Low-level output current 16 16 mA
Ta Operating free-air temperature — 55 125 0 70 °c
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN5450 SN7450
PARAMETER TEST COND!TIONST - UNIT
M. TYPE MAX S TYPE MAX
Vik Vee = MIN, h=—-12mA - 1.5 -15 v
VoH Vee = MIN, ViL=08v, o= —-04mA 24 3.4 2.4 3.4 v
VoL Vee = MIN, ViH=2V, oL =16 ma 0.2 0.4 0.2 0.4 v
I Vee = MaX, Vi=85.5V 1 1 mA 2
lIH Vee = MAX, Vig=24v 40 | 40 uA
L Ve = MAX, V=04V —-1.6 -1.6 mA n
Vee = MAX ~20 -85 [ —18 -85 [ mA 1]
Vee = MAX, Vi=0V 4 8 4 8 mA .2
en Ve = MAX, See Note 2 1.4 14 7.4 14 mA Q>J
19 VXx = 0.4V, lop = 16 mA -29 —-31 | mA (o)
Ix +I1X =041 mA, Ryxx =0, lgL = 16 mA 1.1
Vera! I o Xx = 0. . v =
X +1x=062mA, Rxx=0, loL =16 mA 1 '__
Ix =0.16 mA, IX=-015ma, | = —-0.4 mA 2.4 3.4
vor! X X OoH v -
Ix =0.27 mA, IX=-027mA, Igy=-—04mA 24 3.4
§ Ix +IX =03 ma, Rxx = 138 22, oL =16 ma 0.2 0.4
VoL = — v
Ix +Ix =043 mA, Rxx=130%, lpL =16 mA 0.2 0.4
1 For conditions shown as MiIN or MAX, use the appropriate value specified under recommended operating conditions.
1 All typical valuesareat Vo =5 V, T4 = 25°C.
§ Not more than one output should be shorted at a time,
€ Using expander inputs, VCC =MIN, T4 = MIN, except typical values,
NOTE 2: Allinputs of one AND gate at 4.5 V, all others at GND.
switching characteristics, Vg = 5V, Ta = 25°C (see note 3)
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
(INPUT) {OUTPUT)
=4 , 13 22 ns
tPLH Any v R = 4002 CL = 15pF
tPHL Expander pins open 8 15 ns
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
T {l’

INSTRUMENTS
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SN5451, SN54LS51, SN54S51
SN7451, SN741851, SN74S51
AND-OR-INVERT GATES

schematics

‘1LS51
INPUTS g @7 vee
8k 120 02
A—@ — -
s+ s
B8 T¢
C--F - - 9354
X
rTE N
; L oureun
pe ! ¥

GND

]
o L
AF‘ 'y & 10 ka2

INPUTS

TTL Devices

QUTPUT
Y

GND

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, Ve (See Note 1): “B1, ‘LSBT, 'SBT . ... ... .. . 7V
Input voltage: 'B1, 'SBT . ... ... 5.5V
1551 R . 7V

Operating free-air temperature range. SNG4’ -55"C to 125°C
SN74° . . . 0°C to 70°C

Storage temperatute range . . L . 65°C to 150°C

NOTE 1' Voltage values are with respect to network ground terminal.

j
Texas b 2.195
INSTRUMENTS
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SN54LS56, SN54LS57, SN741LS56, SN741S57
FREQUENCY DIVIDERS

schematics of inputs and outputs

EQUIVALENT OF EQUIVALENT OF TYPICAL OF ALL OUTPUTS
CLK iNPUTS CLEAR INPUT
Vee - Vee i bl vee
5k2 NOM 9 ks2 NOM 120 2 NOM
INPUT —9-f¢-# = INPUT h 4
Y
7F EFJ i OUTPUT
\ 4 x
] i v
"
h 4
absolute maximum ratings over operating free-air temperature range {(unless otherwise noted)
~ Supply voltage, VG (588 NOTe 1) .. ot it e i e e e e e e e 7V
| INPULVOItagE: CL R . o e e e e e 7V
- CLKA, LK B, i e e e e e e e 55V
w) Operating free-air temperature range: SNOALS . . . ... . . it e e ~55°C to 126°C
o SNTALS e -0°C 10 70°C
S_ StOrage teMPErature TANGE . . ¢ o v v v vt et et et et et e st et e e et e e e e s -—65dC to 150°C
(1]
m NOTE 1: Voltage values are with respect 1o network ground terminal.
n
recommended operating conditions
SN54L8° SN74LS’ UNIT
MIN NOM MAX MIN NOM MAX
vee Supply voitage 4.5 5 55 | 4.75 5 525 \
VIH High-level input voltage 2 2 v
ViL tow-level input voltage 0.7 0.8 v
IoH High-level output current -1 -1 mA
oL Low-level output current 8 16 mA
felock Ciock frequency 0 15 0 18 | MHz
ty, Rise and fal! time of clock 50 50 ns
tw Pulse width of ciock or ciear 30 30 ns
tsy Clear inactive state set-up time 25 25 ns
Ta Operating free-air temperature —55 125 0 70 °C
TEXAS {?
2-208
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SNb5474, SN54LS74A, SN54S74,
SN7474, SN74LS74A, SN74S74
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR

schematic
‘LS74A
* * » L ¢ . g Vee
1209 9 k2 gw kQ %IG k2 ggksz 1209 %
[
T
/ Y_‘ 4
17k
y
e 2
»f S
————PRE
»—9 »
A o
Vead &)
16 k2 16 kQ >
[}
()
.}
.—
-
18kQ V
CLK {¢ Jﬂ/ 36 kst
31k
'y
o}
Y,
L 4 Pa GND
absolute maximum ratings over operating free-air temperature range {unless otherwise noted)
Supply voltage, Vo (see NOte 1) .. . ... . e e 7V
INput voltage: ‘74, S74 . . . . . e e e e e e 55V
LS T e e e e e e 7V
Operating free-air temperature range: SN54°' . . ... ... . ... ... ... ... .. e —-55°C to 125°C
SNTA e e 0°C to 70°C
Storage temperature raNge . . . . . . ..ttt e s -65°C to 150°C
NOTE 1: Voltage values are with respect to network ground terminal.
T {l’
EXAS 2-237
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SN5475, SN5477, SN54LS75, SNH4LS77,
SN7475, SN74LS75
4-BIT BISTABLE LATCHES

PARAMETER MEASUREMENT INFORMATION
switching characteristicst

INPUTS QUTPUTS
S P
D C Vee a @
°
i Re
PULSE
GENE RATOR A—@- D Q *—i¢—o > > >
{See Note A) I - (See Note C)
T G, 15pF
T b L see Nt B)
) a I - bt
PULSE
GENERATOR B L= 15 F
fhee Note Al L (S Now B
TEST CIRCUIT 72}
} QO
for—— g s ee— e T = —~——‘-1 9
- ‘ e < 10 0s q>.>
w0 || | A =
O INPUT Vi N o Viet ._l
Lsu - Al —_———— oV t
th ” |
| _.{ ',._ <10 tsu —d
S S ey [CES L e S 3v
C INPUT | F¥sowso% I By
{See
Note D}
L e e e YR —’J T o 0V
‘0——>I i | L— hLlpHL
i f—— WPHL ——
[ | : Vou
O T : ‘: : Vi
! l ——— Vo
‘ o —tpLH
| — — —VoH
jo— oLy el
[SINAITVERG] ! ' Vit ! Vot
o—— P —
| ! Vou
fe—t-tPHL
VOLTAGE WAVEFORMS
TComplementary Q outputs are on the ‘75 and 'LS75 only.
NOTES. A. The pulse generators have the following characteristics: Zgyy = 50 Q; for pulse generator A, PRR =< 500 kHz; for pulse
generator B, PRR < 1 MHz. Positions of D and C mput pulses are varied with respect to each other to verfy setup times.
B Cy includes probe and jig capacitance
C All diodes are 1N3064 or equivalent.
D. When measuring propagation delay times from the D input, the corresponding C input must be held high.
E. For ‘75 and ‘77, Vit = 1.5V, for 'LS75 and 'LS77, Vegt = 1.3 V.
FIGURF 1
i
Texas ‘V 2-245
INSTRUMENTS
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SN5483A, SN54LS83A, SN7483A, SN74LS83A
4.BIT BINARY FULL ADDDERS WITH FAST CARRY

logic diagram {positive logic)

‘. 14
—— T e o
B4 (16)
(1)
Ad
N as o,
1o+
%j | p
a3 (4)
o
az 2 Q
X3 S
)
(]
] -
g2 ) [
ap 18 (G
(9} .
Al (10) 1
o 13 N

Pin numbers shown are for D, J, N, and W packages.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, Vg (seeNote 1) . . . . . . . . . . . L. L L L Lo s .. TV
Input voltage: '83A O - - Y
R 17 O A/

Interemitter voltage (see Note 2} e 2 Y
Operating free-air temperature range: SN5483A, SN54LS83A . . . . . . . . . . . . .. —55°C t0 125°C
SN7483A,SN74LS83A . . . . . . . . .. . ... .. 0°Ct70°C

Storage temperaturerange . . . . . . . . . . . . . . . . . . . . . ... .... —65Cto150°C

NOTES: 1. Voltage values, except interemitter voltage, are with respect to network ground terminal.
2. This is the voltage between two emitters of a multiple-emitter transistor. This rating applies for the '‘83A only between the
following pairs: A1 and B1, A2 and B2, A3 and B3, A4 and B4.

i
TeEXAs {’ 2259
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SN5486, SN54LS86A, SN54586,
SN7486, SN74LS86A, SN74586
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES

DECEMBER 1972 —REVISED MARCH 1988

® Package Options Include Plastic *'Small SN5486, SNE4LSB6A, SN54S86 . . . J OR W PACKAGE
Outline’’ Packages, Ceramic Chip Carriers SN7486 . . . N PACKAGE
and Flat Packages, and Standard Plastic and SN74LSBEA, SN74S86 . . . D OR N PACKAGE
Ceramic 300-mil DIPs {TOP VIEW)
. 1 UJ
® Dependable Texas Instruments Quality and 1A 5 14 vee
Reliability 18 L2 130 4B
1y s 120] 4A
TYPICAL AVERAGE TYPICAL 2A E“ np ‘;Y
TYPE PROPAGATION TOTAL POWER 2B g 38
DELAY TIME DISSIPATION Gfi; ge ol i:‘:
‘86 14 ns 156 mwW sy 8]
‘LS86A 10 ns 30.5 mW
‘586 7 ns 250 mW SN54LSB6A, SN54S86 . . . FK PACKAGE
{TOP VIEW)
description o3
) ) “Bz59
These devices contain four independent 2-input
Exclusive-OR gates. They perform the Boolean 212019 2
functions Y — A @& B = AB i« AB m positive
logic. *
A common application is as a true/compiement 8
element. If one of the inputs is low, the other ;
input will be reproduced in true form at the 10 1112 13 Q
output. If one of the inputs is high, the signal on QO
. . ) >0 ><g
the other input will be reproduced inverted at the NZ2mno -
output. |
The SN5486, 54LS86A, and the SN54586 are NC - No internal connection =
characterized for operation over the full military M
temperature range of —55°C to 125°C. The
SN7486, SN74LS86A, and the SN74586 are
characterized for operation from 0 °C to 70°C.
exclusive-OR logic
An exclusive-OR gate has many applications, some of which can be represented better by alternative logic
symbols.
EXCLUSIVE-OR
T T o T > T o
These are five equivalent Exclusive-OR symbols valid for an '86 or 'LS86A gate in positive logic; negation
may be shown at any two ports.
LOGIC IDENTITY ELEMENT EVEN-PARITY ODD-PARITY ELEMENT
- — 2 L — 2k+1
The output is active {low) if all The output is active (low} if an The output is active (high) if an
inputs stand at the same logic even number of inputs {i.e., O or odd number of inputs {i.e., only 1
level (i.e., A=B]). 2) are active, of the 2) are active.
PRODUCTION * " acuments contain informatian .
current as af 1 -ion date. Products canform ta 1;
spec':’ﬂc:lium. e v ldarms af Texas !ns\;uments TEXAS 2971
standard warranty. Productian processini aes not -
necessarily inr.lrclur testing af apll pallilllegtsrs. INSTRUMEN’FS
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SN5490A, '92A, '93A, SN541590, 'LS92, 'LS93,
SN7490A, '92A, '93A, SN741S90, 'LS92, 'LS93
DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS

logic symbolsT

‘90 ‘92 ‘93A, 'LS93
& CTR & CTR & CTR
ro(n—2 | Rot1—&L__| Roty 2.
{3 CcT=0 7 cT 0 CT=0
RO(2} RO(2) ———] o213
Ro—eL I &
{7) 23 (14) DIV2 (12} DIV2
R9{2) CKA——FD> + 0a CKA al S (12} aa
DiV3 DIVE {9)
DIV2 ( (1 —— o0
4] CKB——L4> + 0 Q 8
CKA 112) cr o OB i) T 8)
19 CKB =t + c ——aQc
129——0ac an
r3cr=1 P DIV2 18} a ———ap
0
DIVS (9) o8
(40 T 8)
cre——Ep ¢ o
L3cT-a 2 ———0p
2 TThese symbols are in accordance with ANSI/IEEE Std. 91-1984 and |EC Publication 617-12.
—
—
-
(4]
<
(@]
(4]
(%]
TEXAS {'f
2-278
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SN5495A, SN54LS95B, SN7495A, SN74LS95B
4-BIT PARALLEL-ACCESS SHIFT REGISTERS

PARAMETER MEASUREMENT INFORMATION

e
POINT S

|
1Hee Note C)
FRON CUTPUT

UNDER TEST

DATA
INPUT
|
| I —— -3V
CLOCK 1 OR 2 § Vief
INPUT Vie
I ov
| l'_"’— twiclock)
[ |
1 | Vo
OUTPUTS I |
Qa. Qg, Qc, or Qp l | | 1
—_——— ——V(L
P! II T
top ——fo—s] P‘—"‘— PLH
NOTES: A. Input pulses are supplied by a generator having the following characteristics' t, < 10 ns. tf < 10 ns, and Z, 4 = 50 Q. For the data
pulse generator, PRR = 500 kHz; for the clock pulse generator, PRR = 1 MHz. When testing f,a,. vary PRR. For ‘95A, ty(data)
2z 20ns, tyiclock) = 15 ns. For 'LS95B, ty(data) = 20 NS, ty(ciock) = 16 s
B. Cy includes probe and jig capacitance
C. All diodes are 1N3064 equivalent
D. For "85A, Vief = 15 V; for 'LS95B, Vief - 1.3V
VOLTAGE WAVEFORMS
FIGURE 1-SWITCHING TIMES
i
TEXAS b
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SN5497, SN7497
SYNCHRONOUS 6-BIT BINARY RATE MULTIPLIERS

PARAMETER MEASUREMENT INFORMATION

Vee 3V
T
200 ¢ RATE INPU
OUTPUT OF DEVICE | See Note C
UNDER TEST
All three outputs are loaded during testing. OUTPUT Z
LOAD CIRCUIT

Flip-flops are at a count so that ali other inputs to the gate
under test are high and all other inputs, including other rate
inputs, are low.

PROPAGATION DELAY TIMES,
RATE INPUT TO 2

CLOCK OR
STROBE

3V

N

UNITY/CASCADE

OUTPUT 2

INPUT o
—{tpLH —{tpHL n
= r_ v o
OUTPUT ¥ I N oK 2
15V >
OUTPUT Y [
Yoo Q

Unity/cascade and rate inputs are high, other inputs are low,
and fhip-flops are at any count other than maximum. Output Z is high -li
PROPAGATION DELAY TIMES, CLOCK TOZ AND Y, PROPAGATION DELAY TIMES, (=
AND STROBE INPUT TOZ AND Y UNITY/CASCADE INPUT TO Y

3V

ENABLE
INPUT SV
A ov
—>|(pH|_=<- -»I'PLH[<_
Vou

ENABLE .
ouTPUT 5V

— VoL

Flip-flops are at the maximum count. Other inputs are low.

PROPAGATION DELAY TIMES,
ENABLE INPUT TO ENABLE OUTPUT
NOTES: A. The input pulse generator has the following characteristics: tw(clock) = 20 ns, tr < 10 ns, tTHL S 10 ns, PRR = 1 MHz,
Zyut ~ 50 Q.
B. C{ includes probe and jig capacitance,
C. Atldiodes are TN3064 or equivalent.

FIGURE 1-SWITCHING TIMES {CONTINUED)

VQi,;
Texas 2317
INSTRUMENTS
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SN54107, SN74107
DUAL J-K FLIP-FLOPS WITH CLEAR

recommended operating conditions

SN54107 SN74107 UNIT
MIN NOM MAX | MIN NOM MAX
Vee  Supply voltage 45 5 55 | 4.75 5 5286 A\
Vi High-level input voltage 2 2 v
V| Low-level input voitage 0.8 08 v
loH High-level output current - 04 -04 mA
lgL  Low-level output current 16 16 mA
CLK high 20 20
tyy Puise duration CLK low a7 47 ns
CLR iow 25 25
tsy Input setup time before CLKt 0 0 ns
th Input hold time-data after CLKt 0 0 ns
Ta  Operaung free-air temperature - 55 125 0 70 °c

electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)

N54107 SN74107
PARAMETER TEST CONDITIONS s ? UNIT
MIN TYP{ MAX | MIN TYP{ MAX
Vik Voo = Ij=—12mA ~15 -15 v
Vee="" ViH=2V, Vi =08V,
V, 24 3.4 4 34 v
OH IoH = - 0.4 mA 2
Vee = MIN, Vig =2V, VL =08V,
\'% 0.2 04 0.2 04 v
oL Igp = 16 mA
I Vee = MAX, Vy=55V 1 1 mA
Jor K 40 40
! Vee = MAX, V=24V
IH All other ce ! 80 80 A
Jor K -~ 1.6 - 1.6
I Ve = MAX, V=04V
L All other | ¢ ' 3.2 T2 | ™
loss Vee = MAX - 20 —-57 | —-18 - 57 mA
Icct Vee = MAX, See Note 2 10 20 10 20 mA
tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
AN typical values are at Vgg = 5V, Ta = 25°C.
8Not more than one output should be shorted at a time.
YAverage per flip-flop. _
NOTE 2: With all outputs open, Icc is measured with the Q and Q outputs high in turn. At the time of measurement, the clock input is
grounded.
switching characteristics, Veg =56 V, Ta = 25°C {see note 3)
FROM T0
PARAMETER TEST CONOITIONS MIN TYP MAX UNIT
(INPUT) {OUTPUT}
fmax 15 20 MHz
t J— Q 16 25
PLH LR Q ns
PHL Q R\ =400 @, CL = 15pF 25 40 [ ns
1 — 16 25 ns
PLH cLK QorQ
PHL 25 40 ns
NOTE 3 Load circuits and voltage waveforms are shown in Section 1.
2-322 Texas
INSTRUMENTS
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SN54121, SN74121
MONOSTABLE MULTIVIBRATORS
WITH SCHMITT-TRIGGER INPUTS

MAY 1983 — REVISED MARCH 1988

® Programmable Output Pulse Width $N54121...J OR W PACKAGE
With R, 35ns Typ SN74121. .. N PACKAGE
int- - -
With Ry, +/Coyy - - - 40 ns to 28 Seconds (TOP VIEW)
e |nternal Compensation for Virtual Ng E\N/gC
Temperature Independence
P i " Al 0O NC
e Jitter-Free Operation up to 90% A2 [ Rext/Cext
Duty Cycle B Coxt
. - Q 0 R
® Inhibit Capabilit int
P Y GND N NC

FUNCTION TABLE
INPUTS OUTPUTS .
A2 o o logic symbol¥

L H ar 13 | & |V

L: H: az W S (6)

H I

L1 o g 19 a (1

t RX/

r Rl CX CX
r (9)* (w]* EE

NC - No internal connection.

2

o1 0

I I X X ™
I X r X

N

Rint  Cext Rext/Cext
L

X

ir $This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.

- - I I I Xr I Iw

Aa7 30
C

For expilanation of function table symbols, see page

t These lines of the funcuion table assume that the indicated steady-state conditions at the A and B inputs have been setup long enough
to complete any pulse started before the setup.

description

TTL Devices

These multivibrators feature dual negative-transition-triggered inputs and a single positive-transition-triggered input
which can be used as an inhibit input. Complementary output pulses are provided.

Puise triggering occurs at a particular voltage level and is not directly related to the transition time of the input pulse.
Schmitt-trigger input circuitry [TTL hysteresis) for the B input allows jitter-free triggering from inputs with transition
rates as slow as 1 volt/second, providing the circuit with an excellent noise immunity of typically 1.2 volts. A high
immunity to VG noise of typically 1.5 volts is also provided by internal latching circuitry.

Once fired, the outputs are independent of further transitions of the inputs and are a function only of the timing
components. Input pulses may be of any duration relative to the output pulse. Qutput pulse length may be varied from
40 nanoseconds to 28 seconds by choosing appropriate timing components. With no external timing components
li.e., Rint connected to Vg, Cext and Rext/Cext open), an output pulse of typically 30 or 35 nanoseconds is achieved

which may be used as a d-c triggered reset signal. Output rise and fall times are TTL compatible and independent of
pulse length.

Pulse width stability is achieved through internal compensation and is virtually independent of VCC and temperature.
In most applications, pulse stability wili only be limited by the accuracy of external timing components.

Jitter-free operation is maintained over the full temperature and V¢ ranges for more than six decades of timing
capacitance (10 pF to 10 xF) and more than one decade of timing resistance (2 k@ to 30 k@ for the SN64121 and
2 k2 to 40 kQ for the SN74121). Throughout these ranges, pulse width is defined by the relationship tyw(out) =
CextRTIN2 = 0.7 CexRT. In circuits where pulse cutoff is not critical, timing capacitance up to 1000 xF and timing
resistance as low as 1.4 kQ may be used. Also, the range of jitter-free output pulse widths is extended if V¢ is held
to 5 volts and free-air temperature 1s 25°C. Duty cycles as high as 90% are achieved when using maximum
recommended RT’. Higher duty cycles are available if a certain amount of pulse-width jitter is allowed.

PRODUCTIDN DATA documants contain infarmation .
currant as af publication date. Products canform ta v/
specifications per the terms of Texas instruments TEXAS
standard warranty. Production processing daes not

necessarily include testing of all parameters. INSTRUMENTS 2-367
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T CONDITIDNS' —— vy
PARAMETER TEST CONDITIDN: MIN 1. MAX it it MAX UNIT
ViH nput v 2 < v
V) .. aput v 0.7 08| v
2 Vi  [Inpu. viunp voltiye Vg = 1| ==18 mA —-1.5 —1.5 \
. Vee = ViH=2V,
High-level out | . . . .
Von High-level output voltage VIL = Vygmax IQH = —400 uA 25 3.5 2.7 3.5 A\
Vce = MIN, Vig=2V, [lo =4 mA 025 04 025 04
Vi Low-level output vol
j oL Low-level output voltage Vi = V| max [ToL<8mA 035 05 ¥
i
— [ Inputcurrenta Voo =MAX, V=7V 0.1 01| mA
maximum input voltage
O e - nout v Voo =MAX, V=27V 20 20 | pA
® [T [ MAX, V=04V —0.4 —0.4
g, 1o Sho L nt§ “MAX - —20 —100 |—20 —100 | mA
Supply t ‘LS122 6 11 [] 11
1 =
8 cc {quiescent or triggered) Vee = MAX, See Note 13 ['LS123 12 20 12 20 mA
tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
YAl typical values are at Voo = 5V, Ta = 25°C.
SNot more than one output should be shorted at a time and duration of the short-circuit should not exceed one second.
NOTES: 12. To measure Vg at Q, Vi at Q, or igg at Q. ground Rext/Cext. apply 2 V to B and clear, and puise A from 2 Vto 0 V.
13. With all outputs open and 4.5 V applied to all data and clear inputs. o is measured after a momentary ground, then 4.5 V,
is applied to A or B inputs.
. switching characteristics, Vcc =5 V, Ta = 25°C (see note 8)
FROM TO
1
PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS MIN  TYP MAX | UNIT
A 23 33
1 Q
PLH B 23 aq | ™
PHL, Q Cext = 0. Rext = 5 k€2, 3‘3 45 ns
CL - 15pF R -2 ke 3 56
PHL o Q ' 20 27
lear ns
tPLH Q 28 s
twQ (min) AorB [6) 116 ns
Cext = 1000 pF, Ry = 10 k2,
wQ AorB Q CL = 15pF, RL=2kR 4 45 5 us
‘tpLH = propagation delay time, low-to-high-fevel output
tpyL = Propagation delay time, high-to-low-level output
tw@Q = duration of pulse at output Q.
NOTE 8: Load circuits and voltage waveforms are shown in Section 1.
,'
TExAas b
2-378 INSTRUMENTS

SN54LS122, SN54LS123, SN74LS122, SN74L5123
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

recommended operating conditions

SN54LS" TS
MIN  NOM  MAX [ MIN oM MAX uniT

Supply voltage, Vo 4.5 ) 5.5 | 4.75 § 56.25 v
High-level output current, IgH —400 —400 | uA
Low-level output current, IQp, 4 8| mA
Pulse duration, ty, 40 40 ns
External timing resistance, Rey 5 180 5 260 | k&2
External capacitance, Cpxy No restriction No restriction

Wiring capacitance at Rex/Cexy terminat 50 50 | pF
Operating free-air temperature, TA -55 125 0 70! °c

electrical characteristics over recommended operating free-air temperature range {(unless otherwise noted)

POST OFFICE BOX 655012 « DALLAS, TEXAS 75265
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SN54S124, SN74S8124
DUAL VOLTAGE-CONTROLLED OSCILLATORS

TYPICAL CHARACTERISTICS

BASE OUTPUT FREQUENCY

Vs
EXTERNAL CAPACITANCE

NORMALIZED OUTPUT FREQUENCY
vs
INPUT VOLTAGE

16 ——— 12p——
Vee =5V Vee=5V 7
p 100M Viifreq) = Vitng) =2 V . 14l TAZ25°C LN/
Ta =28 [ = P’
"J> 10M A=25C . g //// /
§ ™ J g 1.0 A / /
g < N2 LV
L 100k 3 ool—}| Wi /
£ o g A,
g N © Vi(ng) =3V
s TIN5 et s
s g I{rng) = 3.
2 A 111 S her — % 0.7 |£ i 4 A
—_— =
2 0l B - ki L Vifrng) = 4 V/ /
- % “ 086 [ /
-' Lo 1 - —— N I /
- Vi{mg) =45 V
o 01 05 [ |
® 10712 10710 4078 4078 1074 4072 0 k 2 ° ! °
g. Cext - External Capacitance- F V|(freq)-lnput Voltage—V
9]
b4 FIGURE 1 FIGURE 2
NOTE: {5 = fn X f5(pase)
i
2386 '&wﬁJU
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SN54132, SN74132
QUADRUPLE 2-INPUT POSITIVE-NAND SCHMITT TRIGGERS

TYPICAL CHARACTERISTICS OF '132 CIRCUITS

THRESHOLD VOLTAGES HYSTERESIS
Vs vs
SUPPLY VOLTAGE SUPPLY VOLTAGE
2.0 ——— 20 —
Ta=25°C Ta=25°C
1.8 1.8
‘/
1.6 > 1.6
> 14 Positive-Going Threshold Voltage, VT+ é 14
2
212 £ 12
s £
> 10 ' 1.0
k-4 [ I
2 08 08 am
£ Negative-Going Threshold Voltage, VT— 7
2 = 0.6 + 06
-
04 > 04
- 0.2 0.2
= 0 0
~ 4.5 4.75 5 5.25 55 45 4.75 5 5.25
U VT4 = VT — Hysteresis — mV Ve — Supply Voltage — V
(4}
<.
(2]
o®
w

OUTPUT VOLTAGE
Vs
INPUT VOLTAGE

¢ Vl 5‘\/ l
cc*=
2 e
L TA=25C J_VT‘. (VN
>3
i
®
g
Kl
S
- 2
g 4
g S A 4
3
;
o
>1
0
] 0.4 0.8 1.2 16 2

Ve — Supply Voitage — V

t Data for tamperatures below 0°C and 70°C and supply below 4.75 V and above 5.25 V are applicable for SN54132 only.

{i’
2402 Trxas
INSTRUMENTS
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SN54136, SN74136
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES
WITH OPEN-COLLECTOR OUTPUTS

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, Vg lseeNote 1) . . . . . . . . . . .. L Lo Lo TNV
Inputvoltage . . . . . . L L L L L e o e e e e e e e e e e 7V
Operating free-air temperature range: SN541L.5136 e .. ... .. ........ =-B5Cr0125°C

SN74LS136 . . . . . . 0'Cto70°C
Storage temperatwie range . . . . . . . . e o . i e e e e ... ... ... =—65°Ct0o150°C

NOTE 1 Voltage values are with respect 10 network ground terminal.

recommended operating conditions

SN 136 aN74LS1RR |
J UNIT
MIN  Sest MAX %l NOM S35
Supply voltage, Vog 45 5 55 j4.ub 5 vev) V
High-level output voltage, VoH 5.5 5.5 \'
Low-level output current, lg 4 8 | mA
Operating free-air temperature, T —55 125 0 70| °C
electrical characteristics over recommended operating free-air temperature range {(unless otherwise noted) 2
SN54L5136 SN74L.5136
PARAMETER TEST CONDITIONST - — UNIT
MIN TYPi MAX [MIN TYPE MAX 3
V|H High-level input voltage 2 2 \Z (3}
Vil  Low-level input voltage 0.7 081 V ';
VIK Input clamp voitage Vee = MIN, )= =18 mA -1.5 -1.5[ V Q
Vee = MIN, ViH=2V,
loH  High-level output current cc tH 100 100 nA o
ViL = VL max, Vo =55V -1
Vee = MiN, oL = 4 mA 025 0.4 0.2 a4 ~
VoL Low-level output voitage ViH=2V, oL . ) -25 0. v -
ViL= Vi  max | loL=8mA 0.35 0.5
I Input current at maximum input voltage Vee = MAX, Vy= 7V 0.2 02| mA
WH High-level input current Ve = MAX, V=27V 40 40] A
lf  Low-level input current Voo = MAX, V=04V -08 —-08| mMA
lcc  Supply current Veeo = MAX,  See Note 2 6.1 10 6.1 10| mA
1For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the apphcable type.
FAN typical valuesare at vee =5V, Ty = 25°C.
NOTE 2: Igge s measured with one input of each gate a1 4.5 V, the other inputs grounded, and the outputs open.
switching characteristics, Vg =5V, Ta = 25°C
) " FRom
PARAMETER" TEST CONDITIONS MIN TYP MAX|UNIT
{INPUT)
1
PLH AorB Other input tow CL =15 pF, 8 b ns
PHL 18 30
LK AL =2k, 8 30
AorB Dther input high (See Note 3) ns
PHL 18 30
(‘PLH precpagation delay time, low-to-high level output
tpLH Propagation delay time, tugh-to-low level output
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
T *IP
EXAS 2-419
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SN54LS137, SN74LS137
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS
WITH ADDRESS LATCHES

D24186, . 1978 - REVISED MARCH 1988
* Combines Decoder and 3-Bit Address Latch SN54LS137 .. . J OR W PACKAGE
SN74LS137 ... D OR N PACKAGE
¢ Incorporates 2 Enable Inputs to Simplify (TOP VIEW)

Cascading

A
¢ Low Power Dissipation . . . 65 mW Typ B
C
GL
description G2
The 'LS137 is a three-line to eight-line G1
decoder/demultiplexer with latches on the three ad- Y7
dress inputs. When the latch-enable input (GL) is low, GND
the 'LS137 acts as a decoder/demuitiplexer. When GL
goes from low to high, the address present at the select SNS54LS137 . . .FK PACKAGE
inputs (A,B, and C) is stored in the latf:_fles. Further ad- (TOP VIEW)

dress changes are ignored as long as GL remains high.
The output enable controls, G1 and 62, control the
state of the outputs independently of the select or latch-
enable inputs. All of the outputs are high unless G1 is
high and G2 is low. The ‘LS137 is ideally suited for
implementing glitch-free decoders in strobed (stored-
address) applications in bus-oriented systems.

N

TTL Devices

NC  No internal connection

schematics of inputs and outputs

EQUIVALENT OF EACH EQUIVALENT OF EACH TYPICAL OF ALL OUTPUTS
ENABLE INPUT ADDRESS INPUT
—_ —
Vee Vee 120 2 ce
NOM
INPUT :
INPUT
OUTPUT
77
ON DATA documents contain information .
Lt 1 e of pnhliu'alkinn date, fP[Ix_niun:ts conform to Q’
specificotions per the terms of Texas Instruments
dard warrantJ. Production pr ing does not TEXAS 2-421
necessarily include testing of elt parameters. IN STRUM ENTS
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SN541S138, SN74LS138
J-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS

recommended operating conditions

SN54L5138 SN741.5138 UNIT
MIN NOM MAX | MIN NOM MAX

vee Supply voltage 4.5 5 55 | 4.75 5 65.25 \2
ViH High-level input voltage 2 2 v
Vi Low-level input voitage 0.7 0.8 \
lor High-level output current -0.4 -0.4 mA
loL Low-level output current 4 8 mA
Ta Operating free-air temperature ~55 128 o] 70 °c

electrical characteristics over recommended operating free-air temperature range {unless otherwise

INSTRUMENTS

POST GFEICE BOX 659012 ¢ DALLAS TEXAS 75265

noted)
SN54L§138 SN74L513
PARAMETER TEST CONDITIONS ' 8 UNIT
MmN TYPY mAX [ MmN TYPY  mAX
ViK Veg = MIN, 1) = -18 mA -1.5 -1.5 v
‘~ Ve — MIN, Vg - 2V, Vi MAX,
Vou cc i I 25 34 2.7 3.4 v
‘OoH - —04 mA
v Vee = MIN, ViH =2V, loL = 4 mA 0.25 0.4 0.25 0.4 v
- oL ViL = MAX oL = 8 mA 0.35 0.5
- 1] Vee = MAX, Vi =7V 0.1 0.1 mA
r~ 14 Vee = MAX, V=27V 20 20 P
Enable -0.4 -0.4
O | Vee = MAX, V| = 0.4V A
® - ce ' A B C ~02 oz "
<, iog$ Vee = MAX | -20 -100 | -20 100 | mA
8 Icc Vee = MAX,  Outputs enabled and open 6.3 10 6.3 10 mA
“n 1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
Al typical values are at Voe = 5V, Ta = 26°C.
8 Not more than one output should be shorted at a time, and duration of the short-circuit test should not exceed one second.
switching characteristics, Vcc = 5 V. Ta = 25°C
SN54L5138
FROM TO LEVELS
PARAMETER TEST CONDITIONS SN74LS138 UNIT
(INPUT} {OUTPUTI OF DELAY
MIN TYP MAX
tPLH 2 11 20 ns
PHL Binary 18 41 ns
Any
tp( H Select 3 21 27 ns
tPHL Ry = 2k, CL = 15 pF, 20 39 ns
tPLH 2 See Note 2 12 18 ns
1
FHL Enable Any 20 32 ns
tPLH 3 14 26 ns
tPHL 13 38 ns
“pl_H = propagation delay time, low-to-high-level ouput
tpHL = propagation delay time, high-to-low-level output
NOTE 2: Load circuits and voltage waveforms are shown in Section 1.
TEXAS ‘bi
2-428
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SN74143
4-BIT COUNTER/LATCH, SEVEN-SEGMENT LED/LAMP DRIVER

schematics of inputs and outputs

EQUIVALENT OF EQUIVALENT OF TYPICAL OF ALL

EACH INPUT Bi/RBO OUTPUTS EXCEPT BI/RBO
EXCEPT BiI/RBO

CUTPUT INPUT I Ti,r,vcc
o ¥ <
NOM

SCEI: Req =4 k{2 NOM
Other
nputs: Req = 8 k{1 NOM

aiil Iy

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, Vo (see Note 1) . ... .. e 7V
INPUL VOItAGE . . . o e et e 55V
Off-state current at outputs “‘a’’ thru ''g’” and ""dp’" . ... ... .. . ... 250 pA
Continuous total power dissipation at (or below) 70°C free-air temperature (see Note 2}............. 1.4 W
Operating free-air temperature range . . .. .. ... e 0°C to 70°C
Storage temperature range . . .. .. .. .. ... i e -65°C to 150°C
- NOTE 1: Voitage values are with respect to network ground terminal.

S9JINnd

recommended operating conditions

MIN NOM MAX [ UNIT

Supply voltage, Voo 4.75 5 6.25 \%
On-state voltage at outputs a thru g and dp {143 only) 1 5 \%
Qa, Qg, Qc. Qp -240
High-fevel output current, Ign ** « num count -560 #A
-120
up, Qg, Qc, Qp, RBO 4.8
Low-level output current, I Maximum count 12 mA
Clock puise width, ty(clock) High logic level 25 ns
Low logic level 55
Clear pulse width, tw(clear) 25 ns
L Serial and parallel carry 30f
Setup time, gy ns
Clear inactive state 601
Operating free-air temperature, T [o] 70 °C

 The arrow indicates that the rising edge of the clock pulse is used for reference

5442 TeEXxas {’:"
; INSTRUMENTS
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SN74143

4.BIT COUNTER/LATCH, SEVEN-SEGMENT LED/LAMP DRIVER

NOILYDIdILNIal LNIWD3S

3\ seo1neq L1

*{uoi1ipuod asuodsal) 1ana) 21b0| MmO| e 01 5306 (Q8Y) 1ndino Bunjuelq-a|d dis

— Bdp 2yl pue 330 aie sindino 1udwflas |je ‘|eas| 2160] mO) e 1€ ale Qp ybnoayxr Yp sindino pue {1gy) indug Gurjue)q-ajddu ayl uaym '3
o‘ P ‘m o ‘uoOnRIPUOD
——— induy 4aylo Aue jo ssajpiebes jj0 ase sindino judwbas |je REV 1ndu) Bupdue)g aul 01 Ajnde2p payndde s jaad] 9160y Ybiy ' uaym "Q
n‘ 6 ‘» ‘1nduy O jewoap 8yl Bulanp 048z e Aejdsip 03 ybry 1o uado 2q Isnw (19yY) indui Buiyjue|q-g)ddu ayl ‘D
— "PaJIsep aie YNV I8 3TddIH/0Z UBNOIYL 0/ TV INIDIQ SUOEIOUNY LB/ MO) 8Q ISN (1g) Indul Butyueq ayl g
e (Qay) 1ndino Buyue|q 8yddis so/pue (18H) andug Bupjure)q a(ddis se Butaies d160) ANV-aam st QEH/IBY 'Y SILON
3'8'v 3UON 440 440 430 440 440 440 4304407 71 1 7 H al a hl 7 X a I H 0 fur 15 arddiy
a \Ill‘ 440 NO NO 440 NO NO NO NO|H 1 1 H a H hl Bl hl 1 H 1 H []
g \tln\ 430 NO NO NO NO NO NO NO[71 1 1 H H H B! hl 2 1 H 1 H 8
a \I 3340 NO NQO 440 NO NO 440 NO|H 1 H 1 H H 1 a o 3 H H H I3 J el
9 _lll.\ 340 NO NO 340 NO NO 440 NO|H 7 H 1 H H a a ] i H H H 9 e
a _Ill._ 434G NO NO 440 NO NO 440 NOIH 1 H 1 H H a al hl t H H H g
a \l_ 440 NO NO 440 440 NO NO 440[1 7 H 1 H H a al Rl i H 1 H 14
8 ..|4|| 440 NO 440440°NO NO NO NO(H H 1 1 H H a hl a 1 H a H €
8 .I“_ 440 NO 440 NO NO 440 NO NO(1 H 1T 1 H H al al T 1 H hl H Z
] __ 3440 440 440 440 430 NO NO 440|H 1 1 1 H H hl hl l 1 H hl H t
o8 \llv\ 440 430 NO NO NO NO NO NO[T1 1 1 1 H H 1 1 - H 1 H 0
8 \III. 440 NO NO 440 NO NO NO NOIH 7 1 H al H Al hl Bl | H a H - 6
8 \l‘l\\ 440 NO NO NO NO NO NO NOY1 1 7T H H H hl a Al 1 H 1 H 8
a \I 440 440 440 440 440 NO NO NO(H H H 1 H H 1 a a 1 H a H L
8 ~lll\ 440 NO NO NO NO NO 440 NO(1 H H 1 H H a 1 hl H a H 9
8 m 440 NO NO 440 NO NO 440 NO{H 7 H 1 H H a ' a 1 1 H 1 H G
a \J 440 NO NQ 430 440 NO NO 440{ 7 1 H 1 H H 1 hl hl 1 H hl H 4
8 \III 440 NO 340340 NO NO NO NO|H H 1 1 H H a al hl 1 H a H €
8 .”l. 4340 NO 440 NO NO 440 NO NOtI H 1 1 H H hl a al 1 H 1 H Z
a .\ 440 440 440 440 440 NO NO J40|H 7T 1 1 H H Al a a 1 H a H 1
8 7T N0 340 NO NO NO NO NO NO[1 T 1 7 H H 1 1 H i LH 1 H o
3°'C°v| duonN {440 440 440 430 440440 430440117 1 1 1 H a X X X H X I H
v auoN (340 440 440 940 440 440 440 440{1 1 1 1 H al X X X . Rl 1 1 AueIg 3Dty e
e IR - -t o R e R e B e -
sLndiIng Singni
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SN54147, SN54148, SN74147, SN74148 (TIM9907)
10-LINE TO 4-LINE AND 8-LINE TO 3-LINE PRIORITY ENCODERS

electrical characteristics over recommended operating free-air temperature range {(unless otherwise noted)

‘147 ‘148
PARAMETER TEST CONDITIONS ' UNIT
MIN TYPT MAX |MIN TYPT MAX
Vi4 High-level input voltage 2 2 A\
Vi Low-level input voltage 08 08| Vv
Vg Input clamp voltage Vec=MIN, 1) =-12mA -15 =151 Vv
Vee=MIN, Viy=2V,
VoH High-level output voltage cc H 24 33 24 33 \
ViL=0.8V, IgH=—800uA
Vec=MIN, Vijy=2V,
Vi Low-level output voltage 0.2 04 0.2 041 Vv
oL P 9 Vi =08V, IlgL=16mA
Iy Input current at maximum input voltage Vee = MAX, V=55V 1 1| mA
It High-level input ¢ poineut vee = MAX, Vi=24V 0] A
igh-tevel input curren = . = a.
tH 9 P Any input except 0 cec ' 40 80 u
| Low-level input current Qinput \Y MAX, Vj=0.4V —16 mA
- i urrel = , =0.
L P Any input except 0 cc ! —-1.6 -3.2
los Short-circuit output current § Vee = MAX -35 -85 | —-35 —85 | mA
Vee = MAX, [Condimion 1 50 70 40 60 | mA
lcc  Supply curtent
See Note 3 Conchition 2 42 62 35 55 [ mA
NOTE 3: For ‘147, Igc {condition 1) is measured with input 7 grounded, other inputs and outputs open; Icc {condition 2) is measured with
ﬂ all inputs and outputs open. For’ 148, Icc (condition 1} is measured with inputs 7 and E| grounded, other inputs and outputs open,
ﬂ Icc (condition 2) is measured with all inputs and outputs open,
~ tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
o TAN typical values are at Ve = 5 V, Tp = 25" C.
m SNov more than one output should be shorted at a time
<.
O SN54147, SN74147 switching characteristics, Vee=5V, Tp= 25°C
(4]
(7] « FROM TO
PARAMETER® WAVEFORM TEST CONDITIONS | MIN TYP MAX |UNIT
(INPUT) {OUTPUT)
t In-phase 9 14
PLH Any Any P €L = 15pF, ns
tPHL output Ry =400 ¢ 7 1
PLH Qut-of-phase L ! 13 19
Any Any See Note 4 ns
tPHL output 12 19
. . . . O
SN54148, SN74148 switching characteristics, Vo =5V, T = 25°C
« FROM TO
PARAMETER WAVEFORM TEST CONDITIONS [MIN TYP MAX |[UNIT
(INPUT) [OUTPUT)
1 {n-pha; 10 15
PLH 1thru 7 A0, Al,or A2 phase ns
tPHL output 9 14
t f-phase 13 .
PLH L 7 AO, AL o A2 Qut of-phase 3 19 s
tPHL output 12 19
t Out-of-phase 6 10
‘PLH Qthru 7 EO tput ya— ns
outpu
o e CL=17pF, 18 30
t -phase
(P'-H 0 thru 7 Gs ""t * Ry - 400 52, — ™
output
'PHL ' : See Note 4 o5
n-phase
PLH El A0, A1, or A2 phas ns
PHL output 10 15
t In-phase 8 12
PLH £l Gs P ns
PHL output 10 15
t -ph.
PLH £l €0 In-phase 10 15 ns
tPHL output 17 30
T‘PLH = propagation delay time, low-to-high-level output
tpHL = propagation delay time, high-to-low-level output
NOTE 4. Load circunts and voltage waveforms are shown in Section 1
i
2-454 TEXAS U
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SN54LS147, SN54LS148, SN74LS147, SN74LS5148
10-LINE TO 4-LINE AND 8-LINE TO 3-LINE PRIORITY ENCODERS

electrical characteristics over recommended operating free-air temperature range (uniess otherwise noted)

SN54LS’ SN74LS"
PARAMETER TEST CONDITIONST ” UNIT
MIN TYPF MAX{MIN TYPI MAX
VIH High-level input voltage 2 2 v
ViL Low-level input voltage 0.7 08} Vv
ViK Input clamp volitage Ve = MIN, lj=—18 mA -1.5 -1.5( V
v High-level output volta: Veg=MIN, - Vig =2V 25 34 27 34 \Y
igh-level ou vol . X . .
OH g 9 VIL=08Y, 0N = —400uA
Vee = MIN, 1oL =4 mA 026 04 025 04
VoL Low-level output voltage Vig=2Vv, \%
ViL = ViLmax toL =8 mA 035 0.5
Input current at ‘LS148 inputs 1 thru 7 |~ 0.2 0.2
N i - Voo =MAX, V=7V —{ mMA
maximum input voltage All other inputs 0.1
, High-level i . ‘LS148 inputs 1 thru 7 v MAX. Vi=27V 40 A
igh-level t n = , =2,
H gn-ievel input curre All other inputs cc ! 20 26' s
. ‘LS148 inputs 1 thru 7 -08 -0.8
{iL  Low-level input current - Voo =MAX, V| =04V mA
All other inputs ~0.4 -0.4
los Short-circuit output current$ Vee = MaX -20 —100| —20 —100] mA 2
Vge = MAX, [Condition 1 12 20 12 20 mA
lcc  Supply current —
See Note Condition 2 10 17 10 17 mA (7]
o
NOTE 5: For 'LS147, !c¢ (condition 1) is measured with input 7 grounded, other inputs and outputs open; Igc (condition 2) is measured Q
with all inputs and outputs open. For ‘L5148, Io¢c (condition 1) is measured with inputs 7 and E| grounded, other inputs and .;
outputs open, I (condition 2) is measured with all inputs and outputs open. [<})
TFor conditions shown as MIN or MAX, use the appropriate value specified under racommended operating conditions, D
Tall typical valuesareat Voo =5V, Ta= 25°C.
$Not mora than one output should be shorted at a time. ‘__l
L - ~
SN54L.5147, SN74L.S147 switching characteristics, VCc =5V, Ta=25°C
PARAMETERY FROM o WAVEFORM TEST CONDITIONS |MIN  TYP MAX |UNIT
{INPUT) {OUTPUT)
1 in-phase 12 18
!PLH Any Any 'i . Cp = 15pF, > " ns
outpu
ok Out = RL=2ka, 21
-of-pha
PLH Any Any Y phase See Note 4 33 ns
tPHL output 15 23
SN54LS148, SN74L.5148 switching characteristics, VCC =5V, TA =25°C
FROM TO
PARAMETERY WAVEFORM TEST CONDITIONS [MIN  TYP MAX [UNIT
{INPUT) {OUTPUT)
tpr U In-phase 14 18
7 A0, A1, or A2 ns
e 1 thru output 15 26
. Out-of-ph: 2
rei 1thru 7 AO. A1, or A2 vrotphase 036 |
PHL output 16 29
t Out-of-phase
!PLH 0 thru 7 EQ output 2; li:, s
u
tPHL In-phase CL = 15pF, 35 5%
PLH 0thru 7 GS AL = 2k2, ns
tPHL output 9 21
T Tnphase See Note 4 8 =5
PLH El A0, A1, or A2 ns
tPHL output 12 25
In-ph
'PLH £l GS rphase 2170
PHL output 14 36
tPLH € €0 In-phase 12 29 ne
tPHL output 23 35
9tp L1 = propagation delay time, low to high level output
tPHL = propagation delay time, high to low level output
NOTE 4: Load circuits and voitage waveforms are shown in Section 1.
TEXAS 9455

INSTRUMENTS

PQST OFFICE BOX 655012 * DALLAS, TEXAS 75265













SN54150, SN54151A, SN54LS151, SN54S151
SN74150, SN74151A, SN74LS151, SN748151
DATA SELECTORS/MULTIPLEXERS

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT
OF "150

Vce —_

4 k' NOM

INPUT -

EQUIVALENT OF EACH INPUT
OF "151A

vee —_

4 k22 NOM

INPUT -

Data select and strobe Ry

EQUIVALENT OF EACH INPUT
OF 'LS151

20 2 NOM

Data nputs ch 17 K2 NOM

EQUIVALENT OF EACH INPUT
OF 's151

Ve —————— - -

2.8 kil NOM

INPUT - =

TYPICAL OF ALL QUTPUTS
OF '150, "151A

Vee
§130 0 NOM

}//
. ,*L .

}—- OUTPUT

TYPICAL OF ALL QUTPUTS
OF ‘LS151
— —$——Vcc

120 9@ NOM

Laann T_ OUTPUT

el
E%

TYPICAL OF ALL QUTPUTS
OF 'S151

- - vVee
50 Q NOM

OuTPUT

N

TTL Devices
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SNb4S151, SN745151
DATA SELECTORS/MULTIPLEXERS

recommended operating conditions

(Juiliy N

S50 051 SNTA"r 1
— —_— UNIT
e o MIN  wowt MAX | MIN _ fowe WIAX
Supply vultage, Voo 45 5 56 | 475 5 6525 \
High-level output current, IoH -1 -1 mA
Low-level output current, || 20 20 | mA
Operating free-air temperature, T p ~65 125 0 70 "C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONST MIN TYP" MAX |UNIT
Viyg High-level input voltage 2 \
ViL Low-level input voltage 0.8 Vv
VIK Input clamp voltage Vee=MIN, Ij=-18mA -1.2 \
) Veg=MIN, Vig=2V, SN64S151] 25 34
VoH High-level output voltage A\
ViL=08YV, lgg=-1mA SN74S151 27 34
Voo Low-level output voltage vVee = MIN. Vi =2V, 0.5 A\
ViL=08V, lgL=20mA
Iy Input current at maximum input voltage Vee = MAX, V=65V 1| mA
Ity High-level input current Vee = MAX, V=27V 50 uA
LITH Low-level input current Vge = MAX, V=05V -2 mA
los Short-circuit output current < Ve = MAX —-40 -100 | mA
Icc Supply current Zﬁi;tx::;p:‘” mputs at 4.5V, 45 70| mA
.
tEor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device
type.

S9JIAD

LAl typical values are at Vg = 5V, Ta - 25°C.
8§Not more than one output shouid be shorted at a time, and duration of the short-circuit shouid not exceed one second.

switching characteristics, Vgg = 8 V, Ta 25°C

FROM TO
PARAMETERS TEST CONDITIONS MiIN TYP  MAX UNIT

{INPUT} {OUTPUT}
t ., B orC
PLH A, B, or v 12 18 ns
tPHL (4 levels) 12 18
tPLH A B orC W 10 15 ns
tPHL (3 levels) 9 135
t 8 12
PLH Any D Y CL = 15 pF. p————————— s
tpHL 8 12

R_ = 280 k@,

tpLH 4.5 7

Any D w See Note 4 ns
tPHL 4.5 7

= 11 16.

tPLH Strobe G Y 65 ns
tPHL 12 18
t = 9 13
PLH Strobe G w ns
tPHL 8.5 12

1‘PLH = propagation delay time, low-to-high-fevel output
tpHL = propagation delay time, high-to-low-level output
NOTE 4: Load circuits and voltage waveforms are shown in Section 1.

2464 Texas X
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SN54153, SN541S153, SN54S153
SN74153, SN74LS153, SN74S153
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

logic symbolt

(14)
A—Hdo0
2) } G2
8 — 1
| _ -
() MU X
1G EN
6)
1C0 —— 1 0
(s) 7)
11 ——,———— 1 1Y
(4)
12 ———— 2
()
1c3 3
_ t18)
2G
(10}
2C0
(1) 9)
2 2C1 — 2Y
(12)
202 ——]
(13)
- 2c3
—f
- T This symbal is in accardance with ANSI/IEEE Std. 91-1984 and |EC
U Publication 617 12
m - . el .
< logic diagrams (positive logic)
O _
® STROBE 1G | .
v (ENABLE) —«%44 —- 1%4:)
€0 &) T
{5) = )-
¢ — {7) oUTPUT
DATA 1 ) 137
]1(:2 (4) ,f |+
lics @ T'—'—%iD*
[ R ‘Z)D”_l!: |
SELECT - /
L A(MJD {2
-
{2co '10) s
; .
D
aey 11 . 7_[ ‘
DATA 2 9) ouTPUT
2eo (12) i D : M
“ J
e eidD
STROBE 2G . Y
(ENABLE) (15)
Pin numbers shown are for D, J, N, and W packages
i
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SN54153, SN54LS153, SN545153
SN74153, SN74LS153, SN74S153
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

schematics of inputs and outputs

EQUIVALENT OF INPUTS OF ‘153 EQUIVALENT OF INPUTS OF 'S153

Vee -
4 1§D NOM

Vee -
28k NOM

INPUT —--
INPUT --

N

POST OFFICE BOX 655012 «

DALLAS TLXAS /¢

1268

(7]
8
EQUIVALENT OF 1G, 2G INPUTS EQUIVALENT OF ALL OTHER INPUTS ';
OF LS153 OF 'LS153 o
Vee Vcc'ﬁ - _
10 kELNOM 20 kL NOM -
# INPUT- - -
INPUT
¢ .
Y
x Y
TYPICAL OF OUTPUTS OF ‘153 TYPICAL OF OUTPUTS OF 'LS153 TYPICAL OF OUTPUTS OF '§153

——- — Vee - Vee

~——T—~—Y<:<; ) ARSIV R 50

j R 1300 NGO NOM C NOM

OUTPUT ouUTPUT
OUTPUT _
T . {l’
EXAS 2-467
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SN54LS155A, SN74LS155A
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS

recommended operating conditions

§".iLT136A AR
_ e — uNIT
MIN NON MAX | MIN NOM l‘v'.Aﬂ
Supply voitage, Voo 45 S 6.5 14,75 5 625 \"
High-level output current, lgH —400 —-400 | pA
Low-level output current, Ig 4 8 | mA
Operating free-air temperature, Tp 55 125 0 70 | °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
N SNBALS155A SN74LS155A
PARAMETER TEST CONDITIONST UNIT
MIN TYPl MAX |[MIN TYPI MAX
Vin High-level input voitage 2 2 v
ViL Low-level input voitage 0.7 08| V
Vyk [nput clamp voltage Vee = MIN, I|=—18mA -15 ~-1.5| V
Vee = MIN, ViH = f
VoH High-level output voltage cc H=2V 25 34 27 34 Y
2 ViL = VIL max. loH = —400 2A
Vee = MIN, ViH=2V, I =4 mA 3 04 B 0.4
[ VoL Low-level output voltage ce H oL il 0.2 0.28 v
VIL = VIL max loL=8mA 03 05
! t current at
= | e Ve s MAX, VTV 0.1 01| mA
-—f maximurm input voltage
-~ )4 High-level input current Vee = MAX, V=27V . 20 20| pA
@) hjL  Low-level input current Vec=MAX, V=04V -0.4 —0.4| mA
(1) 10g Short-circuit output current § Vee = MAX -~ 20 — 100 |- 20 — 100] mA
s_ lgc  Supply current Ve = MAX,  See Note 2 6.1 10 6.1 10] mA
(2]
8 tEor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.

1Al typical values are st Vo = 5 V, T = 26°C.
¥Not more than one output should be shorted at a time.
NOTE 2: Icc is measured with outputs open, A, B, and 1C inputs at 4.5 V, and 2C, 1G, and 2G inputs grounded.

switching characteristics, Vg =5V, Ta =25°C

SNS4LS155A
FROM TO LEVELS
PARAMETERY TEST CONDITIONS SN74LS155A  |UNIT
(INPUT) | (OUTPUT) | OF LOGIC
MIN  TYP MAX
t A B,2C, Y 2 10 15
— — . S
PLH 1G, or 2G "
A.B.2C, N4 2 Cy = 15pF 19 30
1 = = =
PHL 13, or 28 L pF, ns
Y AorB Y 3 RL= 2 ke, 17 26
PLH See Note 2 =
tPHL AorB Y 3 19 30] ns
tPLH 1c Y 3 18 27} ns
PHL 1C Y 3 18 27| ns

1tp|_H = propagation delay time, low-to-high-level output
tpHL = propagation delay time, high-to-low-level cutput
NOTE 3' Load circuits and voltage waveforms are shown in Section 1.

i
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SN54157, SN54LS157, SN54LS158, SN54S157, SN54S158,
SN74157, SN74LS157, SN74LS158, SN74S157, SN748158
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

MARCH 1974 — REVISED MARCH 1988

e Buffered Inputs and Outputs SN54157, SN54L5157, SN54S157,
. SN54LS158, SN54S158 . . . J OR W PACKAGE
o Three Speed/Power Ranges Available SN74157 . .. N PACKAGE
SN74L§157, SN745167,
TYPICAL
VERAG TYPICAL S§N74L5158, SN745158 . . . D OR N PACKAGE
ERAGE
Tvees  ° POWER (TOP VIEW)
PROPAGATION o 10N _
TIME A/BE1 D]Sj!cc
157 9ns 150 mw 1al]>  s[)G
16157 90y 49 mW 183 1a[Jan
‘5157 5 ns 250 mW 1v[Ja 13[]aB
LS153 70 24 mw 2alls  12{]ay
5158 4 ns 195 mW ZBES 1] 3A
L 2y [ 0[] 3B
applications
PR . GND[]s 9[] 3y
e Expand Any Data Input Point
e Multiplex Dual Data Buses SN54LS157, SN545157, SN54L5158,
. i SN545158 . . . FK PACKAGE
e Generate Four Functions of Two Variables (TOP VIEW) 2

{One Variable Is Common})
e Source Programmable Counters

description

These monolithic data selectors/multiplexers contain
inverters and drivers to supply full on-chip data
selection to the four output gates. A separate strobe
input is provided. A 4-bit word is selected from one
of two sources and is routed to the four outputs. The
'157, 'LS157, and 'S157 present true data whereas
thg ‘LS158 and ‘S158 pre;ent inverted data to z % % ‘>;> g
minimize propagation delay time. Q

TTL Devices

9 10111213

FUNCTION TABLE NC - No internal connection

T INPUTS OUTPUT ¥

STROBE [SELECT 157, "LS158
G A/B '15157,/5157|  'S158

1T x T x > L ]

L 1

H i

. H

H L

-
I ~— %X X X

H o hugh level L - low fevel, X rrelovant

absolute maximum ratings over operating free-air temperature range {unless otherwise noted)

Supply voltage, V¢ (See Note 1) L A . . A .. . o 7V
Input voltage: ‘157, ‘S1568 e e e 55V
L8157, LS 1BB oo e e 7V

Operating free-air temperature range: SN54' .. .. . . .. e -55°C to 125°C
SNTA 0°C to 70°C

Storage temperature FANGE . . . . . . o vttt e -65°C 10 150°C

NOTE 1: Voltage values are with respect to network ground terminal.

PRODUCTION * * documents contain information

:urrg;l_! asof . 1 ition date. 'Pr_lt_niun:ls| conform te T ¢
specificationy poi D@ terms o axas Instruments
standard warranty. Praduction processing deas not EXAS 2-483

necessarily include testing of all parameters. lNSTRUMENTS
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SN54157, SN74157

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

recommended operating conditions

SN54157 SN74157
- UNIT
MIN NOM MAX | ", .t MAX
Supply voltage, Voo 4.5 5 5.5 | 4.75 5 5.25 \
High-level output current, IgH —800 —800 | uA
Low-tevel output current, lg 16 16 | mA
Operating free-air temperature, T —55 125 0 76 | °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

t SN54157 SN74157
PARAMETER TEST CONDITIONS UNIT
MIN _TYP! MAX | MIN TYP! MAX
ViHg High-level input voitage 2 2 v
ViL Low-level input voliage 08 08| V
ViK  Input clamp voitage Vec=MIN, 1= 12mA 15 -15{ Vv
Von High-eves output vol Vee = MIN. Vi =2 V. 24 34 24 34 v
igh-level output volia . X . X
2 on T P % VIL=08V, lon = —800uA
Voo MIND Vi 2V,
Vor |l ow-level output voltage 02 04 0.2 04 Y%
- Vil 08V, gy 16mA
- 1y Input current at maximum nput voltage Vee = MAX, V=55V 1 1] mA
|__l Iiy  High-level input current Voo = MAX, V=24V 40 40 | wA
ljL Low-level input current Vee = MAX, V=04V -1.6 -1.6} mA
w) lgg  Shortcircuit output current vcee = MAX -20 -55 { -18 -55{ mA
2 lcc  Supply current Vge = MAX, SeeNote 2 30 48 30 48 [ mA
2] 1For conditions shown as MIN or MA X, use the appropriate vatue specified under recommended operating conditions.
g T Al typical values are at Vee =56V, Ta= 25°C.
$Not more than one output should be shorted at a time and duration of short-circuit should not exceed one second.
NOTE 2: i¢c 1s measured with 4.5 V applied to all inputs and all outputs open.
switching characteristics, Vg =5V, Ta=25'C
PARAMETERY FROM ({NPUT) TEST CONDITIONS MIN  TYP MAX |UNIT
1 - 9 ta
IPL” Data 5 2 ns
qPHL CL-ibel 3
t"“" Strobe G Ry = 400 4, — ™
tPHL See Note 3 s =
PLH Select A/B ns
tPHL 18 27
1‘PLH = propagation delay time, low-to-high-level output
tpHL = propagation delay time, high-to-low-levei output
NOTE 3: Load circuits and voitage waveforms are shown in Section 1.
T {l’
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SN54159, SN74159
4-LINE TO 16-LINE DECODERS/DEMULTIPLEXERS
WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SNEAT : ]
. UNIT
MIN  NUM_ MAX | MIN kUM MAX
Supply voitage, Vo 45 S 55 | 475 5 5.25 \Y%
Low-level output current, i 16 16 | mA
Operating free-air temperature, T ao — 55 125 V] 70 | °C

electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)

PARAMETER TEST CONDITIONST MIN  TYPL MAX|[UNIT
Vi High-level input valtage 2 v
ViL Low-level input voltage 0.8 \Y%
Vik Input clamp voitage Ve =MIN, i1 =—-12mA -15} Vv
Ve =MIN, vip=2V,
loH High-level output current ce I 50 | uA

ViL=08V, Vou=55V
Vec=MIN, Vip=2V,

v Low-level output volita 0.4 v
oL P 9e ViL=08V, lgL = 16mA 2
by Input current at maximum input voltage Vge=MAX, Vp=565V 11 mA
ti4  High-level input current Vg = MAX, v =24V 40| uA
L Low-level input current Vog = MAX, v|=04V ~1.6{ mA [77]
Icc  Supply current Vee = MAX, Al inputs grounded 34 56| mA 8
o
tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operanng condittons for the applicable type. >
f Al typical values are at Vee =5V, Ta= 25'C 8
switching characteristics, Vcc =5V, Ta = 25°C -
PARAMETER * TEST CONDITIONS MIN  TYP MAX | UNIT =
i i -to-high- t
PLA Propagation delay time, low-to-high-level output, 23 36 ns
from A, B, C, or D inputs through 3 levets of logic
igh-to-low-level t,
WPHL Propagation delay time, high-to :vz1 Ieve' outpu 24 36 ns
. ¢ logi
from A, B, C, or D inputs througl evels of [ogic CL=15pF, Ry -400¢, SeeNote2
Propagation delay time, low-to-high-level output,
tPLH Rk . 15 25 ns
from either strobe input
-10- - 1,
PHL Propagation delay time, high-10-low-level outpu 22 36| ns
from either strobe input
NOTE 2. Load circuits and voltage waveforms are shown in Section 1.
schematics of inputs and outputs
EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS
Vee -
4 k3¢ NOM
OuTPUT
INPUT _—— -
Texas I‘,I 2.491
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SN545162, SN54S163, SN74S162, SN745163

SYNCHRONOUS 4-BIT COUNTERS

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT

Ve

(OPEN FOR CLOCK

]
20 k NOM %
ANO DATA INPUTS)

TYPICAL OF ALL OUTPUTS

Vee
3 50 2 NOM
<

INPUT - L
3 OUTPUT
ENP or ENT inputs: Rgq = 1.9 k2 NOM
2 CLK and Data inputs: Req =2.8k0N NOM
Other inputs: Rgqg = 3.5 k2 NOM
-
F_'I absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
o Supply voltage, V¢ (see Note 1) 7V
@ Input voltage 55V
< Interemitter voltage (SUC Noxe 2) , 55V
o Operating free-air temperature range: SN54S]62 SN54S163 (see Note 10) ~55 "Cto 125°C
@ SN745162, SN745163 0°Cto70°C
n Stordge temperatuie range 65 Cto 150 C
recommended operating conditions
SN545162, SN545163 | SN74S162, SN745163 uNIT
MIN NOM MAX MIN NOM MAX
Supply voltage, Ve 4.5 5 6.5 4.7% 5 5.25 \2
High-level output current, loH -1 -1 mA
Ew-luvel output current, lg|_ 20 20 | mA
Clock frequency, folock 0 40 0 40 | MHz
Width of clock pulse, ty(clock) (htgh ar low) 10 10 ns
Width of clear pulse, tw(ciear) 10 10 ns
Data my)un A,B,C,D F] 4
| Fnp o NP ar ENT 12 12 ]
14 14
Setup time, tg, (see Figure 4) F 1a 2 ns
—m nactive-state 12 12 ]
CTLR nactve-state 12 12
Release time, tyglpase (568 Figure 4) ENPor ENT 4 4 ns
Datainnuts A, B,C, D 3 3
Hold time, t (see Figure 4) :"—_ 0 0 ns
- 0 0
Operating res-air temprrature, T (see Note 10) 55 125 0 70 C
NOTES. 1. Voltage valugs, except interemitter voliage are with respect 1o network ground terminal
2 This 1s the voltage hemwween two emitters of a multiple emitter transistor. For these circuits, this raung applies heiween the count
enable inputs P and T
10. An SN54S1G2 or SNB4S1673 1n the W packagu operating a: free air temperatures above 91 C requires a heat sink that provides a
tharmai resistance from case to free-air, Rgc . of not more than 26°C/W.
33
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SN54160 THRU SN54163, SN54LS160A THRU SN54LS163A,

SN54S162, SN54S163, SN74160 THRU SN74163,
SN74LS160A THRU SN74LS163A, SN74S162, SN74S163
SYNCHRONOUS 4-BIT COUNTERS

H  COUNT
L DisABLE
o COUNT
L BISABLE

o
2.
3.

TYPICAL APPLICATION DATA

. -
INPUTS INPUTS INPUTS INPUTS
oA Bt 1 [REAE Bt 1l th A B¢ oD L A B U ) Sev
Note 1

EN P —— e .
i (N HCO i Reo (ot RCO NI RCO =+
—D — — bk __Lux

CLR Qa Qg Q¢ Qp CLR Qa Qp Q¢ Gp CLR Op Qg O¢ Qp CLR Qp Qg Q¢ Qp

I

!

|

TO MORE
> SIGNIFICANT
STAGES

~J

_'l QuUIPUT, [SIFRRRERI OUTPLUTS QUTPUTY
L CLK
O
B fMAX = 1/{CLK to RCO tpp ) + (ENP tgy,)
s
Y FIGURE 2
o
(2]
o 0
2514 TExas

[ZE
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SN54164, SN74164
8-BIT PARALLEL-OUT SERIAL SHIFT REGISTERS

absolute maximum ratings over oprating free-air temperature range {unless otherwise noted)

Supply voltage, VCC (s NOte 1) .. .o oot e e et ettt e 7V
Inputvoltage .. ....... ... ... ... B .... BBV
Operating free-air temperature range: SN54164.,............. e . —55°C t0 125°C
SN74164 . ... ... ... .. 0°C to 70°C
Storage temperature range . .. ... ...ttt e -65°C to 150°C
NOTE 1: Voltage values are with respect to network ground terminal.
recommended operating conditions
SN54164 $N7_41R4 UNIT
MIN NOM MAYX | AN NOM MAX
Supply voltage, Vce 45 5 5o |4.0 T 6526] V
High-level output current, IgoH - -400 uA
Low-level output current, gL o 8 mA
Clock frequency, felock 0 25 ] 256 | MHz
2 Width of clock or clear input pulse, ty 20 20 ns
Data setup time, tg, (see Figure 1) 15 15 ns
Data setup time, tg, " Inactive) (see Figure 1) 20 20 ns
- Data hold time, th (swo 1yure 1) 5 5 ns
: Operating free-air temperature, Ta -55 o 70 °C
O electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
1]
< SN54164 SN74164
a- PARAMETER TEST coNDITIONST VN Tvpt MAX TWIN_ TvPE MAX UNIT
1] V|H High-level input voltage 2 2 \"
» Vi Low-level input voltage 0.8 08| V
Vi Inputclamp voltage Vee = MIN, = —12mA -1.5 -1.5( V
VoH High-evel output voltage vee = MIN, - Viy =2V, 2.4 3.2 2.4 3.2 A\
ViL=08V, IgH=—400uA
Vee=MIN, V=2V,
VoL Low-level outputvoltage 0.2 0.4 0.2 04| Vv
ViL=08V, loL=8mA
1] Input current at maximum input voltage Vee = MAX, V=55V, 1 1| mA
|4  High-level input current Vee = MAX, V=24V 40 40 | uA
ljL  Low-level input current Vee = MAX, V=04V -1.6 —-1.6) mA
log Short-circuit output current § Ve = MAX -10 -275) -9 —275| mA
A\ = MAX, |Viia =04V 30 30
'cc Supply current SeCeCNme 2 vl,;z,zz: S24V 37 54 7 e ™
T For conditions shown at MIN or MA X, use the appropriate value specified under recommended operating conditions.
t All typlcal values are at Ve = 5 V, Tp = 25"C.
§ Not more than two outputs should be shorted at a ume.
NOTE 2: lcC is measured with outputs open, serial inputs grounded, and a momentary ground, then 4,5 V, applied to clear.
switching characteristics, Vcc =5V, Tao=25°C
PARAMETER TEST CONDITIONS MIN  TYP MAX |UNIT
fmax Maximum clock frequency CL = 15pF 25 36 MHz
PHL Propagation delay time, high-to-low-level Cp = 15pF 24 36 s
Q outputs from clear input AL = 800 2, Cp =50 pF 28 42
Propagation delay time, low-to-high-level CL = 15pF 8 17 .27
tPLH . See Figure 1 ns
Q outputs from clock input Cp =60 pF 10 20 30
Propagation delay time, high-to-low-leve} Cp = 15pF 10 21 32
PHL Q outputs from the clock input : CL = B0 pF 10 25 37 ns
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SN54166, SN74166
PARALLEL-LOAD 8-BIT SHIFT REGISTERS

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, Voo fseeNote 1) . . . .« . . . . . . . L o e e e e e e e T
Inputvoltage . . . . . . . L o L e e e e e e e e e e e e e e e e e S.SOV
Operating free-air temperature range: SN54166 {seeNote2) . . . . . . . . . .. . . . =-55Ct125¢C

SN74166 . . . . . . . . . . . . e .. .... 0Ct70°C
Storage temperature range L. —65°C to 150°C

recommended operating conditions

SN52166 SN73166
UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 4.5 5 55 |4.75 5 K28 \4
High-levet output current, oy —800 St LA
Low-level output current, I 16 16 mA
Clock frequency, f¢lock 0 25 [¢] 25 | MH2z
Width of clock or clear pulse, ty (see Figure 1) 20 20 ns
Mode-control setup time, tg; 30 30 ns
Data setup time, tg,, (see Figure 1) 20 20 ns 2
Hoid time at any input, ty, (see Figure 1) 0 0 ns
Operating free-air temperature, T 5 (see Note 2) -55 126 0 70 | °C n
. . . o
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) o
>
PARAMETER TEST CONDITIONSt SN54166 SN74166 I @
MIN_TYPE Max [mMin_TvPE max || Q)
Vit High-level input voltage 2 2 \ |
VijL Low-level input voltage . 0.8 08| v -
VIK_ Input clamp voltage Vec=MIN, Ij=—-12mA s 15| v -
Vee=MIN, Vijg=2V,
Vor High-level output voltage cc tH 24 34 24 34 A
ViL =08V, o =-—800uA
Vec=MIN, Vip=2V,
V Low-level output voita 0.2 0.4 0.2 04| Vv
oL P 9e VIL=08Y, loL=16mA
I Input current at maximum input voltage | Vcg = MAX, V=55V 1 1| mA
Il4  High-level input current Veo =MAX, V=24V 40 40 | pA
L Low-level input current Vee =MAX, V=04V -16 -1.6 | mA
1ps  Short-circuit output current§ Ve = MAX —20 —57 | —-18 —57 | mA
tcc  Supply currest Vee = MAX, see Note 3 90 127 90 127 | mA
1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
¥ Al typical values are at Vo = 5 V, Tp = 25°C.
¥ Not more than one output should be shorted at a time.
NOTES: 1. Voitage values are with respect to network ground terminal.
2 An SN54166 in the W package operating at free-air temperatures above 113°C requires a heat-sink that provides a thermal
resistance from case to free air, Rgc A, of not more than 48° C/W.
3. With all outputs open, 4.5 V applied to the serial input, all other inputs except the clock grounded, ice is measured after a
momentary ground, then 4.5 V, is applied to the clock.
switching characteristics, Vec =5 V, Ta = 25°C
PARAMETER TEST CONDITIONS N TYP MAX
tmax Maximum clock frequency ) 35 Wiz
-
Propagat delay t , high-to-
-~ ropagation delay time, higl 23 5 ns
low-fevel output from clear
Cy = 15pF, RL = 400 12,
Propagation delay tme, high-to-
IPHL See Figure 1 20 30 ns
low-level output from clock
Propagat delay time, low-to-
tpLy | Paation GeRy fime, o 17 26 | ns
high-level output from ciock
Trxas 2-533
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4-BY-4 REGISTER FILES WITH OPEN-COLLECTOR OUTPUTS

logic diagram (positive logic)

SN54170, SN74170

/—.0 (oL}
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oVl TTL Devices
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SN54170, SN54LS170, SN74170, SN74LS170
4-BY-4 REGISTER FILES WITH OPEN-COLLECTOR OUTPUTS

PARAMETER MEASUREMENT INFORMATION

Vee
RL
FROM CUTPUT TEST
UNDER TEST PDINT
T

C includes probe and Jig capacitance

LOAD CIRCUIT

FIGURE 1

WRITESELECT /- ———— v
INPUT Wp or Wg Vref Vief
{See Note A} | I ov

tgyiW) =] |—

s o —| le— thiw) 2
DATA INPUT : [ 3v
D1, D2, D3, or D4 | Vyet

AR
—| th (D)
t5y(D) |-—

—_——— e ——— — — 0V

|
|

(See Note A} |
P
|

WRITE-ENABLE
INPUT Gy

READ-SELECT l— 3v
INPUT Rp or Rg v
(See Note B) |

|
— I 3v
READ-ENABLE | v Ly
INPUT GR | ref | vef
——————— oV
| I

QUTPUT
Q1,02,Q3, 00 Q4

<
N
b3
NS
[
I‘
I
I
I
I
|
|
|
|
I
)
|
< <
TTL Devices

| A= VoL
tPHL |<—_4 WLH fee

VOLTAGE WAVEFORMS

FIGURE 2

NOTES: A. High-level input pulses at the select and data inputs are iHlustrated in Figure 2; however, times associated with low-fevel pulses are

measured from the same reference points.

B. Whan measuring delay times from a read-select input, the read-enable input is iow. When measuring delay times from the
read-enable input, both read-select inputs have been established at steady states.

C. In Figure 3, each setect address is tested. Prior to the start of each of the above tests, both write and read address inputs are
stablized with Wa = R and Wg = Rg. During the test G is low.

D. Input waveforms are supplied by generators having the following characteristics: PRR < 1 MHz, Zg,¢ = 50 {2, duty cycle < 50%,
t, < 10 ns and t¢ < 10 ns for '170, and t, < 15 nsand t; < 6 ns for 'LS170.

E. FOr‘'170, Vyef = 1.5 Vi for 'LS170, Vet = 1.3 V.

Texas
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SN54LS171, SN74LS171
QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

schematics of inputs and outputs

EQUIVALENT OF EQUIVALENT OF

D INPUTS ALL OTHER INPUTS
Vee -— Vee
9 k2
30 k§2 NOM NOM
h 4
INPUT
INPUT —9-f¢- - s =
v -
'y |
4 A
Y 3 af

TYPICAL OF
ALL QUTPUTS

Vee

OUTPUT

—f absolute maximum ratings over operating free-air temperature range {unless otherwise noted)
'__' Supply voltage, Vo (See NOte 1) L ... e YAY
Inputvoltage ... ... cvvecnerannnennn e e e et e e it 7V
|w) Operating free-air temperature range: SNB4LST171 Circuits .. .. ... o it iinann —55°C 10 125°C
2 SN74LS171 Circuits ... ... .. e 3°c to 70:c
a' S10rage tEMPEIAtUIE FANGE . o vttt et st st e iae s o s e ae it ee s s e nean e e —-65Ct0150 C
8 NOTE 1: Voltage values are with respect to network ground terminal,
recommended operating conditions
SN54LS171 SN74L8171 UNIT
MIN NOM MAX | MIN NOM WMAX
Vee Supply voltage 45 5 55 | 4.75 5 5.25 \
ViH High-level input voltage 2 2 A\
ViL Low-level input voitage 0.7 08 v
lOH High-level output current —04 =04 mA
loL Low-level output current 4 8 mA
felock  Clock frequency [ 20 0 20 | MHz
ty Width of clock or clear puise 20 20 ns
t Setup time Data input 20 20 ns
Clear inactive-state 25 25
th Data hold time 5 5 ns
Ta Operating free-sir temperature — 58 125 0 70 °c
X
2-566 Texas
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SN54178, SN74178
4-BIT PARALLEL-ACCESS SHIFT REGISTERS

switching characteristics, Veg =5V, Ta =25°C

a1il EN

FROM TO
PARAMETERT TEST CONDITIONS MIN  TYP MAX|UNIT
(INPUT) (OUTPUT}
fmax 25 39 MHz
T — =
t"'—“ Ciear 5 00% —{ CL=15pF, RL=40080, 15 §3 ns
PHL A 98, 08¢ 90 | oo Figyre 1 24 6
L H 17 26
Clock Any output ns
tpHL 23 35
Tfmax = Maximum clock frequency
tpHL = Propagation delay time, high-to-low-level output
tpLH = Propagation delay time, low-to-high-ievel output
PARAMETER MEASUREMENT INFORMATION
outPyT Vee
R
FROM OUTPUT
UNDFR TEST
S Note D
Cpo 15pt
T {Sev Note C)
LOAD CIRCUIT
o= twiclear)
N 1 -", 3v
CLEAR M1 5 v
1 e - e - —— o ——— —— ——— 0V
| jo—si— 1,
1 3v
SHIFT | \‘ 15v : |/1.5v
1 ] + ————_——— —_——— ov
1 ety —m |
1 —_—_—— e — 3V
LOAD | 15V 1ov !
! ov
I fe— sy — L_ 1
t
e ——3V
OATS ) 1K 15V :
(See Note B 1 1 ov
b sy ﬂ { ll.__ t o
|| 1 M th ™ +—— ———— — 3V
CLoCK ] A 15V 5k1,5v / 5&1.5v
e twiciock) - | : ov
be—tor —} le—eod— tPLH | 1P H L—
1 1 —+— ——~ VOH
QOUTPUT wwv 15V
(See Note B) VoL
VOLTAGE WAVEFORMS
NOTES: A. Input pulses are supplied by generators having the tollowing characteristics. LTLH =< 10 ns, tpy = 10 ns, PRR 1 MHg,
Zout =~ 50 2. R
B. Data input and Q output are any retated pair. Seral and other data inputs are at GND. Serial data input is tested in conjunction
with Q 5 output In the shift mode.
C. C| includes probe and jig capacitance.
D. All diodes are 1N3064 or equivalent.
FIGURE 1-SWITCHING TIMES
TEXAS ‘bi
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SN545182, SN745182

LOOK-AHEAD CARRY GENERATORS

FUNCTION TABLE FOR G OUTPUT

logic diagram (positive logic)

(7
—
G3 G2 G1_Go P3 P2 ™ G
L X X X X X X L —{
X L X X L X X L
X X L X L L X L :1
X L L L L 10)
X X L {10) Gor Y
All other combinations H
FUNCTION TABLE FUNCTION TABLE P3or X3 {6}
FORF OUTPUT FOR Cp+x OUTPUT G3or v38
INPUTS OUTPUT INPUTS QUTPUT
P3 P2 F1 PO F Go PO Cn | Cpex {
L L L b L L X X H
2 All other X L H H —
) H 1 (@)
combinations All other C
binations - r};z
com
- = G
- (15) n+2
-~ FUNCTION TABLE P2 or X2 a)
o FOR Cp+y OUTPUT G2orY2
(3] INPUTS OUTPUT
S. G1 GO P1 PO Ch| Cpay
8 L X X X X H (
— 11)
(77 X L L X X H { Cn+y
X X L L H H _ @ e
All other Plor X173y nty
- L Glor Y1
combinations
FUNCTION TABLE FOR Cps+z OUTPUT
{12)
[
_ _ _ |NFLUTS_ _ QUTPUT B0 or X0 {4) r:’+rx
G2 G1 Go P2 P1 PO Cn| Cpez &0 or Y02 C,
L X X X X X X H c, 0,113 e
X L X L X X X H
X X Lt L t x X H Pin numbers shown are for D, J, N, and W packages.
X X X L L L H H
All other combinations L
H = high level, L = low level, X = irrelevant
Any inputs not shown in a given table are irrelevant with respect to
that output.
.Ji
2-612
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SN54L5190, SN54LS191, SN74LS190, SN74LS191
SYNCHRONOUS UP/DOWN COUNTERS WITH DOWN/UP MODE CONTROL

recommended operating conditions

SN541.5190 SN74L5190
SNE54LS191 SN741L.8191 UNIT
MIN NOM MAX | MIN NOM MAX

vVee Supply voltage 4.5 5 55 {475 5 525 v
IOH High-level output current - 04 -04 mA
oL Low-level output current 4 8 mA
felock Clock frequency 0 20 0 20 | MHz
twiclock)  Width of clock input puise 25 25 ns
twlload) Width of load input pulse 35 35 ns
tsu Data setup time {See Figures 1 and 2} 20 20 ns
tsy Load inactive state setup time 30 30 ns
th Data hold time 5 5 ns
th Enable hold time 0 0 ns
tenable Count enable time {see Note 3) 40 40 ns
Ta Operating free-air temperature —55 125 0 7¢ °c

N

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

SN54LS190 SN74LS190
PARAMETER TEST CONDITIONST SN54L5191 SN74L8191 UNIT 8
MIN TYP! MAX [MIN TYPl MAX Q
ViH High-level input voltage 2 2 \2 -;
ViL Low-level input voltage 0.7 08| Vv o
VK Input clamp voltage Vge = MIN, lj=—18mA -1.5 —-1.5| V Q
] Ve = MIN, Vig=2V, -l
Von High-levet output voltage Vil = Vi max. 1 - —400 A 2.5 3.4 2.7 34 \ '_
1L L . 'OH H =
VoL Low-level output vol tage Vce = MIN, ViH=2V, loL =4 mA 0.25 04 0.25 04 v
VL = Vi max oL =8mA 0.35 0.5
High-level input Enable 0.3 0.3
h current at maximum Ve = MAX, V=7V mA
input voltage Others 0.1 0.1
High-tevel Enable 60 60
lH input current Others Vee = MAX, vi=21v 20 20 1A
Low-ievel Enable -1.2 -1.2
i input current Others Ve =MAX, V=04V -0.4 —0.4 mA
los Shortcircuit output currentS | Vgo = MAX, -20 -100 | —-20 —100f{ mA
Icg Supply current Vee = MAX, See Note 2 20 35 20 35| mA
TFor conditions shown as MAX or MIN, use appropriate value specified under recommended operating conditions for the applicable device
type.
t:l?typlcal valuesare at Voo = 5V, T = 25°C.
§Nm more than one output should be shorted ata time, and duraton of the short-circuit should not exceed one second.
NOTES: 2. Icg is measured with all inputs grounded and all outputs open.
3. Minimum count enable time is the interval imrediately preceeding the rising edge 0f the clock pulse during which interval the
count enable iNput must be iow to ensure counting.
TExas b 2-627
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SN54192, SN54193, SN54LS192, SN54LS193
SN74192, $N74193, SN74LS192, SN74LS193

SYNCHRONNUS 4-BIT UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR)

logic symbolsT

192 193
CTRDIV 10 ) CTRDIV 16
1
CLR:;—:)—- cT=0 CLR(?)——— CT=0
upP - 2) up P> 2 + - 12)
P2+ 1cT=9 F“lco et = 15 Pt o
G1 G1
DOWN “ b (13) DOWN “ D1 (13)
1— - -— - — p—
o 2CT = 0 P»———T80 a2 ZCT=0f>~——80
—_— — (11)
LOADﬂ)-h c3 J LOAD ——I 3 'J
3 {15) (3
A::f—) 3D 1 (2; Qa o O K1 (2: Qa
B8 ——ro f2] og — 121 ag
(10) (6) (10) (6)
c (4] " Qc c . [4] = Q¢
o 8 ap D 18] ap
TThese symbols are in accordance with ANSI/IEEE Std. 91-1984 and IEC Publication 617-12.
2 Pin numbers shown are for D, J, N, and W packages.
schematics of inputs and outputs
-
- EQUIVALENT OF INPUTS TYPICAL OF OUTPUTS
- OF "192, '193 OF ‘192, *193
O - Vee
] v R
< cc --
O Req -
4]
«» INPUT -
OUTPUT
"192,'193: Rgq = 4 ki2 NOM 192,°193: R = 130 2 NOM
EQUIVALENT OF INPUTS TYPICAL OF OUTPUTS
OF ‘L§192, 'L §193 OF 'LS192, 'LS193
v - Vee
cc - 120 © NOM
Req
INPUT —9—f¢ -— T
QUTPUT
y iz
y —_——
77
Load input Rpg ~ 26 k2 NOM
All other inputs Req = 17 k&2 NOM
i
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SN54193, SN5418193, SN74193, SN74L8193
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR)

193, ‘LS193 BINARY COUNTERS

typical clear, load, and count sequences

Illustrated below is the following sequence:

1. Clear outputs to zero.
2. Load (preset) to binary thirteen.

3. Count up to fourteen, fifteen, carry, zero, one, and two.

4. Count down to one, zero, borrow, fifteen, fourteen, and thirteen.

]

CLR
LOAD l I
[ l I
2 1| Iy
s T . . . . _______
[ (!
j [ (] | re - = = - - -
r oara N
o o v - - - - ___
e '\ _ -
D
<. T
e | II | |L— ________________
» o [ Lo L [ | i
DOWN ! l ! l I I
i b I i | | | | | I l I | I !
I [ | | I !
o _ 1L [ I A A O S T
- [ (] | | | |
Qg ~| | b | | | 1
OuUTPUTS :—| | [ | | | |
ac _ | [ L b | |
(S [ | | | |
R N 1 o l
kﬁ [ [ | | | |
b Lol | L] | i |
5 [ [ i | | t
0ol 0o ! 1 i L] '
|o| ||3| | 1w 15 o 1 2| | 1 0 B 4 13|
SEQUENCE
ILLUSTRATED A COUNT up COUNT DOWN
CLEAR PRESET
NOTES: A, Clear overrides load, data, and count inputs,
B8 When counting up, count-down input must be high; when counting down, count-up input must be high.
Texas
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SN54192, SN54193, SN5415192, SN54LS193,
SN74192, SN74193, SN7418192, SN74LS193
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS {DUAL CLOCK WITH CLEAR)

PARAMETER MEASUREMENT INFORMATION

1
tg—e] fom ] bt
f i r_ i '
COUNT 50% ! |____ ! ——— 3 \f
uP 1 1(’)‘:/ EX 8 Vref 9 15 Vref 6 Vref
INPUT o -
I | T oV
({See Note D) —d tp
i ‘}'— L | '. v
~ VoH
OU;:;UT fvref I { Vref
| Vv
(See Note E) . | ™ }"'PHL oL
PHL— tPLH
&5 ™ |.- VoH
© Vref Vref
——— VoL
i —*1‘ IL— —’l bty
i
| |
COUNT 930% |___I| —— 3\
2 DOWN 1 o 2 8 Vref 9 16 [ Vret 16 A~ Vref
INPUT “ | 4+ ——— 0oV
{See Note D) | | J \
= —  p—tnL | PPLH —
! | VoH
r-l oug;ur 51 Vyef ‘ I 7F Vet
{See Note E) PP |-l —— VoL
w) [ l— tPLH
(1) e 1 VOH
S. Vret Vref
8 ——= VoL
7]

VOLTAGE WAVEFORMS

NOTES: A. The pulse generators have the following characteristics: PRR = 1 MHz, Zgyt = 50 €1, duty cycle = 50%.
B. Cp includes probe and jig capacitance.
C. Diodes are 1N3064 or equivalent.
D. Cout-up and dount-down pulse shown are for the ‘193 and 'LS193 binary counters. Count cycle for ‘192 and ‘LS 192 decade
counters is 1 through 10.
Waveforms for outputs Qa, Qg, and Qg are omitted to simplify the drawing.
. tyand ty < 7 ns.
G. Vigfis 1.5 V for '192 and '193, 1.3 V tor 'LS192 and ‘LS193.

mm

FIGURE 2B — PROPAGATION DELAY TIMES

‘IP
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SN54194, SN54LS194A, SN545194
SN74194, SN74LS194A, SN745194
4-BIT BIDIRECTICNAL UNIVERSAL SHIFT REGISTERS

FUNCTION TABLE

INPUTS QUTPUTS H = high leve! (steedy state)
MODE SERIAL PARALLEL L = low level (steady state)
CLEAR PR CLOCK erT RiGAT A 8 © D QA Qg Qg Qp | X=irretevent (any input, including tran-
sitions)
L X X X X X X X X X L L L L T = transition from low to high level
H X X L X X X X X X |Qao Qo Qco Qpo | & b, ¢, d = the level of steady-state input at
inputs A, B, C, or D, respectively.
H HoH ' X X a boc o d) s b e d I, Qgo Oco Opp- the level of Qp,
H L H 1 X H X X X X Qan Qgn Qgn Qpg, Qg, or Qp, respectively, before the
H L H 1 X L X X X X L Qan QOBn Qcn indicated steady-.state input conditions
waere established.
H WL ! H X X X X X 10Qpa Qcn Qon M |5 "o0 aen Qpa= the level of Qg
H H L 1 L X X X X X |Qgn Qgn Qpn L Qg. Qg, respectively, befora the most-
H L L X X X X X X X |Qap Qo Qcp Qpo recent T transition of the clock.
schematics of inputs and outputs
‘194
EQUIVALENT OF EACH INPUT | TYPICAL OF ALL QUTPUTS
-- Vee
\% -
2 ce 100 §2 NOM
Req
- ——
INPUT d
-
- OUTPUT
(w] _
3]
< )
—n CLK input: Rgq =4 kQ2 NOM
8 All others: Req = 6 k2 NOM
7] ‘LS194A
EQUIVALENT OF R, L, EQUIVALENT OF CLEAR, TYPICAL OF ALL OUTPUTS
A, B, C, AND D INPUTS CLOCK, S0, AND S1 INPUTS v,
[ \— Y/, Yo
v vee 120 £ NOM
cc ———ﬁ[—-— —-— ——T—— -~ 4
15 k22 NOM 17 k2 NOM -
3
INPUT —o—F& -- INPUT —e-ft -= OUTPUT
r ¥ y b4
) 4 h 4
77 Ve
'S194
EQUIVALENT OF EACH INPUT{ TYPICAL OF ALL OUTPUTS
-~ ———7e—VceC
Vee - 50 & NOM
Req ——
INPUT -
QUTPUT
CLR, 80, St Rpq = 4 k12 NDM
All others Req = 2.8 k&2 NOM
i
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SN54194, SN54LS194A, SN54S194,
SN74194, SN74LS194A, SN745194
4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS

typical clear, load, right-shift, left-shift, inhibit, and clear sequences
cock _ [T ML U] L L | J | L1 [ LUouuaguuuy

d
1

mope [so __y | L
CONTROL !
t

weuts | s1 7T
CLEAR _'lL_j

I
i
1
]
}
I
SERIAL | R !
DATA '
INPUTS | L !

L
|
7
i
|
!
1
i
|

2

TTL Devices H

T

|
) |
{ I | I I I | |
I I
[ ]
1 {
| | |
I
A ! H: | 1 i
| I ! |
{ | | |
PARALLEL{ B L | ] |
DATA J i i ! '
INPUTS | ¢ | T ! i
b ) '
1
| |
: ) i
|

D
(0221 L1 M
e Il | LI M
Vo )
!
{

1
[
)
|
|
[
:
|
i
i
i
!
]
!
[
[
!
!
|

OUTPUTS 4 o :
e 3 LML L
Pl i bl
e 21 L LI LI L Lr
~N R i l il ]
| fe———SHIFT RIGHT———»]  |&——SHIFT LEFT—.L—— INHIBIT ——]

CLEAR LOAD CLEAR

{ip
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SN54194, SNB4LS194A, SNBAS194,
SN74194, SN74LS194A, SN748194
4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS

PARAMETER MEASUREMENT INFORMATION

TEST TABLE FOR SYNCHRONOUS INPUTS

OUTPUT Vee DATAINPUT | g0 |OUTPUT TESTED
FOR TEST (SEE NOTE E}
FROM A |asv as5V| Qpatthig
OUTPUT 8 45V 45V Qpg at th+1
UNDER (See Note C) C 45V 46V Qc at taiq
TEST Ci 1opf D 45V 45V Qp at tniq
L (SeeNow B) L LSenalnput |45V OV Qpattnig
B - R Seiial Input oV 45V Qp at ty+4
LOAD FOR OUTPUT UNDER TEST — - -

- - balclear!

(2]
(V]
CLEAR -g
(V]
-l
CLOCK =
DATA !
INPUT |
(SEE TEST
TABLE) }
whL e |
| r-'r’u—u»l
! I
OUTPUT Q Vre Vires
VOLTAGE WAVEFORMS
NOTES: A. The clock pulse generator has the following characteristics Zg,y = 50 2 and PRR < 1 MHz, For 194, { < 7 ns and t < 7 ns.
For 'LS194A, 1, € 16 ns and ty < 6 ns. For 'S194, 1, < 2.5 ns and t; < 2.5 ns. When testing fq5x, vary PRR.
B. Cy includes probe and jig capacitance
C. All diodes are 1N3064 or 1N916.
D Aclesr pulse is applied prior to each test.
€. For '194 and 'S194, Vg5 = 1.5 V: for 'LS194A, Ve = 1.3 V.
F. Propagation delay times {tp| 4 3nd tpyy |} 87e measured at t,, 1. Proper shifting of data is verified at th4+4 with a functional test.
G. t, = bit time before clocking transition.
th+1 = bit ume after one clocking transition.
thig - it ume after four clocking transitions
FIGURE 1--SWITCHING TIMES
Texas *2
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SN54198, SN54193 SN74188, SN74198
8-BIT SHIFT REGISTERS

SN54199 and SN74199 SN54199 . .. J OR W PACKAGE

§N74199 ... N PACKAGE
These registers feature parallel inputs, parallel (TOP VIEW)
outputs, J-K serial inputs, shift/load control input, a

direct overriding clear line, and gated clock inputs. K VCC_.
The register has three modes of operation: i aH/LD
Inhibit Clock (Do nothing) Qa Qu
shift {In the direction QA toward Q) B G
Parailel (Broadside) Load Qp Qg
Parallel loading is accomplished by applying the eight QC ’(:1
bits of data and taking the shift/load control input C F
low when the clock input is not inhibited. The data is D g
loaded into the associated flip-flop and appears at the 9 =E_
outputs after the positive transition of the clock CLK INH CLR
GND CLK

input. During loading, serial data flow is inhibited.

2 Shifting is accomplished synchronously when shift/load is high and the clock input is not inhibited. Serial data for this
mode is entered at the J-K inputs. See the function table for levels required to enter serial data into the first flip-flop.
Both of the clock inputs are identical in function and may be used interchangeably to serve as clock or clock-inhibit
:1 inputs. Holding either high inhibits clocking, but when one is held low, a clock input applied to the other input is
-~ passed to the eight fiip-flops of the register. The clock-inhibit input should be changed to the high ievel only while the
o clock input is high.
2 These shift registers contain the equivalent of 79 TTL gates. Average power dissipation per gate is typically 4.55 mW,
O
1] 199
»n FUNCTION TABLE
INPUTS OUTPUTS
— |SHIFT/| cLOCK SERIAL | PARALLEL
CLEAR cLocK = ap Qg Q¢ ... Qy
LOAD | INHIBIT J K A...H
L X X x X X X L L L L
H X L L X X X Qa0 Qo Qco QHo
H L L i X X a...h a b c h
H H L 1 . H X Qa0 Qa0 Qgn Qgn
H H L 1 L L X L Qan QOgn QGn
H H L 1 H H X H  Qan Qgp Qgn
H H L 1 H L X Qan QAan QBn Qgn
H X H 1 X X X Qa0 Qgo Qo Qo
schematics of inputs and outputs
EQUIVALENT OF EACH INPUT TYPICAL OF ALL QUTPUTS
- Vee
Ve - 100 2 NOM
Req
INPUT -
OuUTPUT
Clear, A thru H: Rgq =6 kSl NOM
All others Rgq ~ 4 ki NOM
Texas W
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SN54199, SN74199

8-BIT SHIFT RE

GISTERS

togic symboit

logic diagram (positive logic)

| SRGS cLock 12
R4
i :23) N CLOCK INHIBIT ‘:LI‘” >°
SH/LD M1 (SHIFT] 2)
M2 (LOADI SERIAL INPUTS <3 1]
cekinn 10T
A0 KT TG (23)
oLk _13) c31—» SHIFT/LDAD —-Doq
-
s g———=L NIE] |
Kﬁh:. 1,3K 4 Qa L_i
A3 123p * RV 3
s 155 © _ag < ek
c_{n 8 __ o Qa
o_{9) 10 _ op
g6l (5 qp g 8 |
F_{18) a7 o
2 G.{20 ] 119 qg
H_(22) @1 g,
L
={ TThis symbol is in accordance with ANSI/IEEE Std. 91-1984 and 7}
={ IEC Publication 617-12. ¢
p
o
(4]
< 1
8 oo 1
w
g (16 1
¢ (18]
g 1200 1
y 22)
ctean 2 —of>o
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SN54221, SN5418221, SN74221, SN74LS221
DUAL MONOSTABLE MULTIVIBRATORS
WITH SCHMITT-TRIGGER INPUTS

description {continued)

Pulse width stability is achieved through internal compensation and is virtually independent of Vcc and temperature.
In most applications, pulse stability will only be limited by the accuracy of external timing components.

Jitter-free operation is maintained over the full temperature and Ve ranges for more than six decades of timing
capacitance (10 pF to 10 uF) and more than one decade of timing resistance (2 k$2 to 30 kS for the SN54221, 2 k2 to
40 kS for the SN74221, 2 k2 to 70 k2 for the SN541.5221, and 2 kS to 100 k2 for the SN74L5221). Throughout
these ranges, pulse width is defined by the relationship: tylout) = CextRext M2 =~ 0.7 CextRext. In circuits where
pulse cutoff is not critical, timing capacitance up to 1000 uF and timing resistance as low as 1.4 k§2 may be used. Also,
the range of jitter-free output pulse widths is extended if Ve is held to 5 volts and free-air temperature is 25°C. Duty
cycles as high as 90% are achieved when using maximum recommended R. Higher duty cycles are available if a certain
amount of pulse-width jitter is allowed.

The variance in output puise width from device to device is typically less than * 0.5% for given external timing compon-
ents. An example of this distribution for the ‘221 is shown in Figure 2, Variations in output pulse width versus supply
voitage and temperature for the ‘221 are shown in Figure 3 and 4, respectively.

Pin assignments for these devices are identical to those of the SN54123/SN74123 or SN541.5123/SN74L5123 so that
the ‘221 or 'LS221 can be substituted for those products in systems not using the retrigger by merely changing the
:l' value of Rext and/or Cext, however the polarity of the capacitor will have to be changed.
™ TIMING COMPONENT CONNECTIONS logic symbol'f
n
U 1A —aee—td
o vee = & 1
S. '8 > ﬂ 1Q
Q Rexi s (3)
[v] 1CLR R @ =
%] - (14) ——— 'aQ
1Cox; ———{ CX
+T ‘2;,‘;;*~_>(_“5' AX;CX
(9)
) ’ 2A & M
ToChxr T Raxt/Coxt o | S o
Termmal Terminal L2 . 20
NOTE: Due to the internal circuit, the Raxt/Ceyt pin will never be zc—L_R“_”g R 120 =
. . | S——t ]
more positive than the Cgyy pin. 2¢ 16) 3 cx
Pin numbers shown are for D, J, N, and W packages. ext )
2Bext/ =3¢ Rx/CX
ext
schematics of inputs and outputs 1This symbol is in accordance with ANSI/IEEE Std. 91-1984 and
|IEC Publication 617-12.
‘221 'LS221
EQUIVALENT OF EACH INPUT | TYPICAL OF ALL OUTPUTS EQUIVALENT OF TYPICAL OFALLOUTPUTS
EACH INPUT
Vee - Vee vee Tl vee
~—
Reqg 120 2
Req 1 nom
INPUT -—\1"
INPUT -
ouTPUT
CUTPUT _
Input A. Rgq = 25 k§2 NOM
Input A Rgq = 4 k(I NOM Input B* Rgq = 15.4 k{2 NOM
Input B, Clear: Rgq = 2 kil NOM Clear  Rgq < 125 k§2 NOM
i
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SN54221, SN74221
DUAL MONOSTABLE MULTIVIBRATORS
WITH SCHMITT-TRIGGER INPUTS

switching characteristics, Vcc =5V, TA =25°C

+ FROM TO
PARAMETER TEST CONDITIONS MIN  TYP MAX |UNIT
{INPUT) {OUTPUT)
¢ A Q 45 70
PLH B Q 3
t A Cl Cext = 80 pF, Raxt =2k 0 g
PHL B a ext pr, Hext 20 65 ns
CL =15pF,
tPHL Ctear Q Ry = 400 2 27 ns
tPLH Clear Q L ! 40 | ns
See Figure 3 .
and Note 2 | Cext = 80 pF, Reyy =2k 70 110 i -]
— C = R = v
twlout) AorB Qord ext =0, ext = 2 k2 20 30 ns
Coxt = 100 pF,Roxy = 10 k2 | 650 700 750
Cext=14F, Rexy=10kQ | 65 7 75| ms

“PLH = Propagation delay time, low-to-high-level output

tpHL, = Propagation delay time, high-to-low-level output

twiout)

= Qutput pulse width

2 NOTE 2: Load circuits and voltage waveforms are shown in Section 1,

anli

S8JIA8
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SN54278, SN74278
4-BIT CASCADABLE PRIORITY REGISTERS

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, Vcc (see Note 1) 7V
Input voltage 55V
Interemitter voltage (see Note 2) .. e e e e e e . 68V
Operating free-air temperature range: SN54278 Clrcults e e e e e e e e e e —55 C to 125°C

SN74278 Circuits . . . . . . . .. ... .. .. .. 0°Cto70°C
Storage temperaturerange . . . . . . . . . . . . . . . . . . . .. . ... ... —65Cto150°C

NOTES: 1. Voltage values, except interemitter voltage, are with respect to network ground terminal.

2. This is the voltage between two emitters of a multipie-emitter trensistor. For this circuit, this rating applies between the stroba

input and any of the four data inputs.

recommended operating conditions

SN54278 SN74278 UNIT
MIN NOM MAX [MIN NOM MAX
Supply voitage, Vco 45 § 65 1475 5 525| V
High-level output current, lgy —-B800 —800 | wA
Low-ieve! output current, Ig 16 16 | mA
2 Data setun time, tg, (see Finure 1) 20 20 ns
Datz - -l:ime, t, (see F 1) 5 5 ns
- [Strobe e width, Ly (sce rgure 1) 20 20 ns
_‘ Operating free-air temperature, T —58 125 0 70§ °C
-
O electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
2 PARAMETER TEST CONDITIONST MIN TYP MAX [UNIT
o Vi High-level input voltage 2 v
8 Vi Low-level input voltage o8}l v
ViK Input clamp voltage Vee = MIN, 1)1 =—12mA -15| V
VoH High-level output voltage Vee=MIN, vy =2V, 24 34 Y
ViL=08V, IpgH=-800pA
VoL Low-level output voltage x::::;ﬂ;h\‘/' :’O“:; 126Vr;1A 02 * 04| Vv
Iy Input current at maximum input voltage Vee=MAX, V| =55V 1} mA
i 80
l)H  High-level input current rufur Vee = MAX, Vp=24V 200) pA
G input 320
Any D input ~3.2
he Low-level input current PO input Vee = MAX, V=04V —8] mA
G input —12.8
10s Shortcircuit output current § Vce = MAX SN54278 -8 =55 mA
SN74278 -18 —-57
lcc  Supply current Vee = MAX, See Note 3 585 80| mA
t For conditions shown as MiN or MAX, use the appropriate value specifiad under recommended operating conditions for the appiicable
b4 :\"Ir:\-/picm values are at Voo =86V, Tp = 25°C.
§ Not more than one output should be shorted at a tima,
NOTE 3: igg is measured with the PO input grounded, ail other inputs at 4,5 V, and outputs open,
s B
Trxa
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SN54279, SN54LS279A, SN74279, SN74LS279A
QUADRUPLE S-R LATCHES

schematics of inputs and outputs

‘279 CIRCUITS
EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS
== Vce
Vee -— 100 2 NOM
4 kQ NOM
INPUT ——
QUTPUT
-
-
- .
o L.S279A CIRCUITS
‘<° EQUIVALENT OF ALL INPUTS TYPICAL OF ALL OUTPUTS
O
™
7

Vee - Vee
120 2 NOM
INPUT y
OUTPUT
v
R INPUTS - Rgq =9 k 2 NOM
S INPUTS - Rgq = 15 k ©2 NOM

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, VEC (588 NOTE 1) . .. ottt i i it et et e ettt et e annas 7V
INPUE VO IAGE: 270 L. o ittt e e e e e ey 55V
IRy 4 7V

Operating free-air temperature range: SN54" TYPES ...........ccviivrvenn., e —55°Cto 125°C
SNZ4 TYPES .\ttt ittt et e e e 0°Cto 70°C

StOrage teMPErature TANGR « . o v« v o v v et ve s v uanenenneueennsosonesoeneaeneenaneenaennns —65°Cto 150°C

NOTE 1: Voltage values are with respect to network ground terminal.

{i’
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SN5415299, SN545299, SN741S299, SN745299
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS

MARCH 1874 — REVISED MARCH 1888

e Muiltiplexed Inputs/QOutputs Provide
improved Bit Density

* Four Modes of Operations:

Hold {Store) Shift Left

Shift Right Load Data
e Qperates with Outputs Enabled or at High 2
e 3-State Outputs Drive Bus Lines Directly

e Can Be Cascaded for N-Bit Word Lengths

e SN54LS323 and SN74LS323 Are Similar But
Have Synchronous Clear

* Applications:
Stacked or Push-Down Registers
Buffer Storage, and Accumulator

Registers
GUARANTEED TYPICAL
TYPE SHIFT (CLOCK) POWER
FREQUENCY DISSIPATION
L5299 25 MHz 175 mwW
'$299 50 MHz7 700 mw

description

SN54LS299, SN545299 . . . J OR W PACKAGE
SN74LS299, SN748299 . . . DW OR N PACKAGE

(TOP VIEW)
SOE 1 U?O vee
61 2 19781
G2 E 3 18 :]SL

eragd*  ""Haw

eqe s '8 %H/OH
c/ac s  'sHF/ar
aaa?  Posap
aa-ge  130s/ag
cr e 12[JcLk
gno 0 sk

SN541.5299, SN54S299 . . . FK PACKAGE
(TOP VIEW}

3
- o O«
Ialwm>w

3 2 12019

18
vz

Wari2ag

N

TTL Devices

These Schottky TTL eight-bit universal registers feature multiplexed inputs/outputs to achieve full eight-bit data
handling in a single 20-pin package. Two function-select inputs and two output-control inputs can be used to choose

the modes of operation listed in the function table.

Synchronous parallel loading is accomplished by taking both function-select lines, SO and S1, high. This places the
three-state outputs in a high-impedance state, which permits data that is applied on the input/output lines to be clocked
into the register. Reading out of the register can be accomplished while the outputs ara enabled in any mods. A diract
overriding input is provided to clear the register whether the outputs are snablad or off.

FUNCTION TABLE

IN"'T_"_\ INPUTB/OUTPUTS QUTPUTS
' FUNCTION| O- ™. T
MODE | otw | seLect oLy |BEMAL A/Qa B/Gg C/Qg D/Op E/Qg F/Qp G/Qg H/QW |Qa' Qp
81 80 i2°, SL_ SR
L X L L - X X X L L L L L L L L L L
Claat L L X L L X X X L L L L L L L L L L
L H H X X X X X X X X X X X X X L L
Holg H LooL Lt X X X |Qag Osp Qco Qoo Qeo Qro Qo Qo QAo Qo
H X x| L L L X X |Qao Qap Qco Qpo Qep Qro_Qgo QHg |9A0 Qo
Shilt Right H L H L L 1 X H M Qan Qpn Qgn Qpn Qgn Qpn Qgn | H Qgn
M L H L L ! X L L Qan Opy Qcn Opn Qgn Qpn Qgn | L QGn
Shit Lelt H H L L L t H X |[Qgn Qcn Qpn Qen Qrn QGGn Qun H [Qgn H
H H L L L 1 L X |Qgn QOcn Qon Qgn Qfn OGn QHn L [Qgn L
S H W H | X X T X X | o [ 3 d [ T ] h | a R
one or both output controls sre high the eight input/output terminsis are disabled to the highampedance state; however,
sequential operation or clearing of the register is not affected.

a...h= the laval of ths steady-stata Input at Inputa A through H, raspactivaly. Thesa data sra loadad Into tha fiip-fiops whila the flip-flop

outputs ars isolsted from tha input/output tarminals,

*s_contain information
Products conform to

Ing does not
maturs.

{l’
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8-BIT SHIFT REGISTERS WITH SIGN EXTEND

SN541S322A, SN741S322A
logic diagram (positive logic)

40/ (i) 3p/3 (9)

Qp/a (st) S0/2 (8)

NMOHS LON SLNdLNO/SLNdNI

xo,\x 9p/9 8p/8 Yo/v
(£l | (1)

:\\[ﬂ‘: —_——

sabexoed pA pue ‘N T M@ 10} 8JB UMOYS SIaqUINU Uld

30
—— e 31EVN3
(8 indLno

-
J Yv370

10N
ST2MNYHD
RERIFEEL]]
\ x_ 4n04

b
P
1o p
NAMOHS

A M30712

(L)

) \ﬁ\
N Sm._ma
6Y yivo

318VNI

('l TTL Devices

L) y3181934
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SN541S322A, SN74LS322A

8-BIT SHIFT REGISTERS WITH SIGN EXTEND

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, Vi (see Note 1)

{nput voltage
Off-state output voltage
Operating free-air temperature range: SN54 L5322A

SN741.5322A

YAY

v AY

R Y
—55 C to 125°C
0°C to 70°C

. —65°C to 150°C

Storage temperature

NOTE 1: Voltage values ate with raspect to natwork ground terminal.

recommended operating conditions

SN54LS322A SN74LS322A UNIT
MIN NOM MAX MIN Nom MAX
Vee Supply voltage 4.5 5 55 | 4.75 5 b5.25 \"
Vig High-level input voltage 2 2 \2
ViL Low-level input voltage 0.7 0.5 N
2 Qa thru Op -1 —26
[ High-level output nt A
OH g put curre QH' 0.4 “o0.4 m.
Qp thru O 12 24
-] oL Low-level output current 0:, ihlia! 2 3 mA
,j felock Clock frequency 0 20 0 20 | MHz
R Width of clock pul Clock high 30 30
idth of clock pulse ns
g wiclock] P Clock low 10 10
< twiclear) Clear low 20 20 ns
6' Data select 10t 10t
Eg High-level datal 20t 20t
s Low level data! 201 20t
L tup U g
su Stup time Clear inactive-state 20t 20t ne
Register enable G high 35t 351
Register enable G low 501 501
Data select 10t 10t
, Data'’ 2t 2t
th Hotd time ns
Register enable
01 Ol
high or low
Ta Operating free-air temperature -55 125 ] 70 °C
TData includes the two serial inputs and the eight input/output data hines.
1The arrow indicates that the rising edoe of the clock pulse is used for reference.
2.838 TEXxas
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SN54LS323, SN74LS323
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS

logic symbolt

5

|
Haoy 340
v 5

17)
— 2 40 [

TThis symbol is in accordance with ANSI/IEEE Std. 91-1884 and IEC Publication 617-12.
Pin numbers shown are for DW, J, N, and W packages.

uiNE N

logic diagram (positive logic)

< s1 S0
—-
o 19} i
o e
CLR
(7]
— 5
¢
5
TR !
i 4 ™ 118
@ I I sL
A J_ L
1y » r Il [ hamsl — ‘
1
FDUR
IDENTICAL
CHANNELS
NOT
SHDWN
12)
CLK j'>(}
g
(I
oy - 17)_q,-
(21
outeur J O
CONTROLS | G2
(3) 71 RE] . 1) [(15)
AfQy 8/ag Grag HiQy
INPUTS/OUTPUTS NOT SHOWN
6} c/ac {5} E/QE
Pin numbers shown are for DW, J, N, and W packages. "4} biag 1151 F/ag
2-842
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SN54L8354, SN54L8355, SN54LS356
SN74LS354, SN741L8355, SN74LS356
8-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS/REGISTERS

D2544, JULY 1979—REVISED MARCH 1988

® Transparent Latches on Data Select Inputs SN54LS354, SN54LS355 . . . J PACKAGE
e C I ¢ Output SN74LS354, SN74LS355 . . . DW OR N PACKAGE
omplementary Outputs (TOP VIEW)
@ Easily Expandable vee
. . " Y
® High-Density 20-Pin Package W
G3
DATA G2
) OUTPUTS G1
REGISTERS S0
‘1LS3%4 Transparent 3 State s1
'LS355 Transparent Open Collector s2
L8306 Edge-Trnggered 3 State sc
descripiion

SN54LS354, SN54LS355 . . . FK PACKAGE
These monolithic data selectors/multiplexers (TOP VIEW)

contain full on-chip binary decoding to select one
of eight data sources. The data-select address
is stored in transparent latches that are enabled
by alow level on pin 11, SC. On the '1.8354 and
‘t$355 a similar er i+ for data is obtained by

N

alow level on pin 9, "+ The edge-triggered data 8
registers of the 'LS356 is clocked by a low-to- o
high transition on pin 9, CLK. Complementary 'S
putputs are available in either three-state [-}]
versions ('.S354 and 'L.S356) or open-collector (a]
version {('L.5355). -
SN54LS356 . . . J OR W PACKAGE -
The SNb54LS354 through SN54LS356 are SN74LS356 . . . DW OR N PACKAGE [
characterized for operation pver the full military {TOP VIEW)
temperature range of —55°C to 125°C. The o7 7T vee
SN74LS354 through SN74L.S356 are os (]2 |9g Y
characterized for operation from 0°C to 70°C. s (3 18w
D4 [ 170 G3
p3 [y e G2
p2[Js 5[] G1
b1 Q7 143 so
oo e 13[] st
ck s 120 s2
GND [Jio 11[] sC
SN54LS356 . . . FK PACKAGE
(TOP VIEW)
o
885>
TT T
D4 3 18 w
D3 s w7l G3
Dz (]s 16 92
D1 1w G1
Do []s 14 So
10111213
3 % R
PRNNUCTIDN DATA documants centain infarmation .
Lacier as of puhlic;ﬁn‘n dats. 'Pl_r;l:;l:slsl c:‘l:Ln"v‘mn:: T W
Lot L Brms ol N B8
pot.! uglw:rs'm‘r the terms instramants EXAS 2-863
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SN5418373, SN541S374, SN545373, SN545374,
SN7418373, SN7418374, SN748373, SN74S374
OCTAL D-TYPE TRANSPARENT LATCHES AND EDGE-TRIGGERED FLIP-FLOPS

description (continued)

The eight flip-flops of the 'LS374 and 'S374 are edge-triggered D-type flip-flops. On the positive transition of the clock, the Q
outputs will be set to the logic states that were setup at the D inputs.

Schmitt-trigger buffered inputs at the enable/clock lines of the ‘5373 and ‘S374 devices, simplify system design as ac and dc
noise rejection is improved by typically 400 mV due to the input hysteresis. A buffered output control input can be used to
place the eight outputs in either a normal logic state (high or low logic levels) or a high-impedance state. In the high-
impedance state the outputs neither ioad nor drive the bus lines significantly.

The output control does not affect the internal operation of the latches or flip-fiops. That is, the old data can be retained or
new data can be entered even while the outputs are off.

logic diagrams (positive logic)

‘L8373, 'S373 ‘'LS374. 'S374
TRANSPARENT LATCHES POSITIVE-EDGE-TRIGGERED FLIP-FLOPS
— {1 —_
e > oL N
{11}
2 c T3>0 ‘ etk B3>0 1
12) 12)
(3) i A a (3) 7 1Q
1D 1D 1D 10
-
'-_4 ¢ 4
1 >
@) ¢-0iC 5 5o @ ¢-of>C1 50 .0
(w 2D 1D 20 1D
(1]
<. 9 q
-iC1 $-or>C1
Q 17) 8l aq 17) o~ 8 _3q
1] 3D 10 3D D
7]
po{ C1 (91 ¢-of>C1 19)
i8) )
ap D @ a2 D a0
s Tl on
$olC1 (12) ¢>C1 012)
3 5Q Q
513 o P 50 13! 0 P 5
c1 1 bot>C1
114) 1 o—:&—“ieo (14) ) o— TP
6D 1D 60 1D
c1 (16) ¢-o>C1 116)
7017 1D 7a 7017 D 7a
1 C1 119) —>C1 (19)
o——j S>—— 80 8Q
8D (18) 1D 80 {18) 1D
LT for 'S373 only Ofor ‘'§374 anly
Pin numbers shown are for DW, J, N, and W packages.
:i
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SN54LS373, SNb4LS374, SN74LS373, SN74LS374
OCTAL D-TYPE TRANSPARENT LATCHES AND
EDGE-TRIGGERED FLIP-FLOPS

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, Ve (see Note 1) Y AAY)
Input voltage . . e e e e e e e e e e e e e e e e 7V
Off-state output voltage N e e e e e e e e e e e 85V
Operating free-air temperature range: SN54 LS’ . e . . . ... . . . . . . .. -BB°Cto125°C

SN74LS" . . . . . . . . . . . . . . . ... 0Ct70°C
Storage temperaturerange . . . . . . . . . . . . « . « . .+ + . . . . —B5°Cto150°C

NOTE 1+ Voltage values are with respact to network ground terminal,

recommended operating conditions

SNRALS’ SN g
NRALS L UNIT
MIN "o MAX [ W5 "asd MAX
Vee  Suppiy voltage 4.5 o 55 | 4./0 v 525 Vv
Vo High-level output voitage 5.5 55 \4
foH High-level output current —1 —26 mA
2 lgL Low-level output current 12 24 mA
tw Pulse duration CLK high 15 5 ns
Ct K Inw 15 15
- b " ! 5 5 e
t ta set —
= su  Datesetup time Loasd 201 20t
-
Data hold ti ‘L8373 204 204 ns
t t t
g ho Dalaheldtime ‘Lsa7a 1 51 071
< Tpa  Operating free-air temperature —55 125 [5) 70 °C
-
g The tyy specification applies only for data frequency below 10 MHz. Designs above 10 MHz should use a minimum of 5 ns. (Commercial only}
m . . - -
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
PARAMETER TEST CONDITIONST SNSaLS’ SN74LS' uNnIT
MIN _ TYPE MAX [MIN TYPI MaAX
Vid High-leve! input voltage 2 2 2
ViL Low-level input voltage 0.7 08| V
Vik tnput clamp voltage Veg =MIN, 1) =-18mA -1.5 -15( VvV
Vee =MIN, Vvig=2V,
VoH  High-level output voltage ¢ tH 24 3.4 24 3.1 v
Vit =VipLmax, igH = MAX
Vee =MIN, V=2V, oL =12mA 0.25 04 0.25 04
Voo Low-level output voltage cc tH oL m A\
ViL = Vjpmax oL =24 mA 0.35 05
Off-state output current, Vee = MAX, Vig=2V,
lozH ) ce i 20 20| uA
high-level voltage applied Vo=27V
Off-state output current, Vee =MAX, vip=2V,
10z, P ce tH ~20 20| uA
low-level voltage applied Vo=04V
input current at
i . R Voo = MAX, V=7V 0.1 0.1] mA
maximum input voitage
liH High-level input current Vee = MAX, =21V 20 20| wA
L Low-level input current Vee = MAX, V| 04V —0.4 —0.4] mA
Ios  Short-circuit output current8 | Vg = MAX -30 -130 | —30 -130| mA
) Supply current Vee = MAX, ‘L8373 24 40 24 40 mA
cc QOutput control at 4.5 V ‘LS374 27 40 27 40
t For conditions shown as MIN or MAX, use the appropriate value specified under racommended operating conditions.
$All typical values are at Voe = 5V, Ta = 26°C,
§Notmore than one output should be shorted at a time and duration of the short circuit should not exceed one second,
2-886 T[::‘ S
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SN54LS422, SN541.S423, SN741L5422, SN7415423
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

iogic symbolst

‘LS422 '1.5423
o 1] & Ial 1A s & >.I’L
A2 :;l o ® e 2 L0344
81— 3 won Bl ) =
P )
g2 A LI et ”i” ox 10
. 1uxt Coxt D] nxex
CLR ——I=f 9 &
RX/ o Sy ® S n‘
R CX  CX on O | ) oa
(1
(9)* (H)* (13)% 28R Tsl_m. z 02 45
Rint  Cext Rext/Cext 2Cext ) ox
2Rgxt/Cext RX/CX
T These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
logic diagrams ({positive logic)
‘LS422
3
“ ; Rext/Cext
(9
(1) J’—‘WV—— Rint
a1 a1l ¢
(2} [ “ext [7;)
A2 )
g1 L3 > 8 a o
) I q>_>
. - { _
cir -2 —qR CLI (a]
wnd
Rint !s nominally 10 k ohms ‘—
[
‘1.S423
Rext/Coxt
A | Cext
B > @
I
CLR R p— a
Pin numbers shown are for D, J, N, and W packages.
schematics of inputs and outputs
EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS
. e 120 2 NOM
17 Li2 NOA ——
04 -
T
y A 4 -
b
77

Texas {'f
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SN54LS465 THRU SN54LS468, SN74LS465 THRU SN74LS468
OCTAL BUFFERS WITH 3-STATE OUTPUTS

logic symbolst

'L.S465 ‘LS466
& &
LI N EN gL EN
52190 N G2 U8 N
(2) H l-‘ {3} (2} L‘ -
A1 > v va A1 > vpP—8lv
Azl 5y, Azl 5)_y,
a3 8 M) _ya a3 8 D _ya
ag 8 9y, L) © .
as 12 ) s asli2t a1 g
A6 (14) (13) Y6 A6 (14} (3) Y6
ap 180 1s)_y, Az 118 08y,
a8 a7) ye 18 07) vg
‘LS467 ‘LS468
16 EN 16 EN ]
" :i: [ D v} m 2T 8 gy, )
1Az | 5] vz a2 14 B) vz o
1a3 & 7 qy3 1a3 8| 7} qv3 &)
1a0 B 18) qyq 1as & B qva S
_ (%
LI LT p o
2a1 1120 SV 2vs aaq 1120 ) P _
2az 1) 13) 4y, 2a2 14 13) 5y, [
23 118 108 o 2a3 118! 015) 54 =
200 18 2L ova 2a0 118)_J 70 ava
tThese symbols are in accordance with ANSI/IEEE Std. 91-1984 and IEC Publication 617-12.
Pin numbers shown are for DW, J, and N packages.
absolute maximum ratings over operating free-air temperature range {unless otherwise noted)
Supply voltage, VCC (see Note 1) .. ..o o e 7V
INPULVOITAgE . . . Lo e e e e 7V
Off-state output voltage . . . . . ..o e e e e 55V
Operating free-air temperature range: SN541.S465 thru SNB4LS468 ... ... .. ............ —55°C to 125°C
SN74LS465 thru SN74LS468 .. ..................... 0°Cto 70°C
Storage temperature raNGE . . . .. .. .. ... oitat e —65°C to 150°C
NOTE 1: Voltage values are with respect to the network ground terminal.
recommended operating conditions
sREaLy T N74LS’
? : ... SN7 uNIT
MIN Nt MAX M NOM MAX
Supply voltage, Vce 4.5 o 5.5 | 4.0 5 525 v
High-level output current, 1 p -1 —-2.6 mA
Low-level output current, g 12 24 | mA
Operating free-air temperature, T -55 125 0 70| °c
T *IP
EXAS 9-965
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SN54LS594, SN541S599, SN74LS594, SN74LS599
8-BIT SHIFT REGISTERS WITH OUTPUT LATCHES

02747, JUNE 1983 — REVISED MARCH 1988

e 8-Bit Serial-In, Parallel-Out Shift
Registers with Storage

¢ Choice of Output Configurations:

‘LS594 ... Buffered

SNb54LS594, SN541.5599 . . . J OR W PACKAGE
SN74LS594, SN74LS599 . . . N PACKAGE

‘LS599 ... Open-Collector

» Guaranteed Shift Frequency:
DC to 20 MHz

¢ |ndependent Direct-Overriding Clears on

Shift and Storage Registers

(TOP VIEW)
Qg 1 Uls Vee
ac 2 1500 Qa
ap []3  14[] sER
Qg []a 13[] RCLR
ar 05  12[] RCK
ag (6 11[] sRek
ay []7  10[] SRELR
GND 8 9|1 au

¢ Independent Clocks for Both Shift and

Storage Registers

description

These devices each contain an 8-bit D-type storage
register. The storage register has buffered ('LS594) or
open-collector (‘LS599) outputs. Separate clocks and

SNG54L.5594, SN541L5599 . . . FK PACKAGE
(TOP VIEW)

N

direct-overriding clears are provided on both the shift n

and storage registers. A shift output (Qy ) is provided Q

for cascading purposes. 2

>

Both the shift register and the storage register clocks 8

are positive-edge triggered. If the user wishes to con-

nect both clocks together, the shift register will always r‘_

be one clock pulse ahead of the storage register. [

NC — No internal connection
schematics of inputs and outputs
EQUIVALENT OF SERIAL INPUT EQUIVALENT OF ALL OTHER INPUTS
Vee
vee - Req
20 k2 NOM
NPT TYPICAL OF Qy OUTPUTS
INPUT pis—g——— v
b o+ v -- — Vce
+ 120 £2 NOM
! s
p RCK, SRCK: Rgq= 10 k{2 NOM -
ALL OTHER: Rgq = 13 k{2 NOM
TYPICAL OF ALL OTHER OUTPUTS ('LS594) TYPICAL OF ALL — OUTPUT
OTHER OUTPUTS ('LS599)
Vee
— OUTPUT
ouTPUT
= 1. TION NATA dgcuments contain infarmatian .
sof p ©  ‘ion data. :’r]n_)duclsl conform to T ”

sptutiLutions put G terms of Texas Instruments
standard warranty. Production processing does not XAS 2-989

nacessarily include testing of all parameters.
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SN74LS600A, SN74LS601A, SN74LS603A
MEMORY REFRESH CONTROLLERS

TYPICAL CHARACTERISTICS

PULSE DURATION, RAS LOW

Vs

CYCLE STEAL REFRESH CYCLE TIME

vs

EXTERNAL TIMING RESISTOR EXTERNAL TIMING RESISTOR
500 100 - M T
Vee=5 v g " Evec=SVH =
" o I\ CTa=25"niT 7
g Ta=25C g 50 7/
z 400 = // /
o [ Y /
- € =300 pF < VAR A\
%) > /1
E S 20 :
= 300 < g /K
£ 5 XONM
§ € 10 ¥
< € =200pF = 7 A
2 200 // a ~ - =C = 0.01 uF
2 5 A A )
2 B L 2 / / [N-c = 0.005 uF
IR _—C %100 of Q // U N :C = 0.001 pF|
w =
_;100/ g g, / R4 -C =500 pF
- 2 o v
— ] z A
-~ 0 A [ SR 1 S
lw] 1 2 3 4 5 6 1 10 100 1000
C<D Rext—Timing Resistor—k$ Rext—Timing Resistor—k
6' FIGURE 4 FIGURE 5
(4]
w
PULSE DURATION, RAS HIGH PULSE DURATION, BURST REFRESH
Vs vs
EXTERNAL TIMING RESISTOR EXTERNAL TIMING RESISTOR
500 ‘ 6 T T
e
z Ta = 25°C | £ 5 A - 4
£ 400 £
T x
b3 v 4 C =0.022 uF-
g 1z
T 300 @ /
H c /
K] / '% 3 <
5 / ©
- - /{/
kd / / @ 2 C =0.01puF_|
E T c=100pF 2
- /
% 1007 / C=50pF | E‘ 1 e C = 0.005 uF
T e !
2 3 | l
0 0 |
1 2 3 4 5 6 400 500 600 700 800 900 1000
Rext—Timing Resistor—k$2 Rext—Timing Resistor—k§2
FIGURE 6 FIGURE 7
{i’
21014 Texas
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SN541S624 THRU SN541S629,
SN741L5624 THRU SN74L5629
VOLTAGE-CONTROLLED OSCILLATORS

SN54L5627 ... J OR W PACKAGE
SN74LS627 . . . D OR N PACKAGE

SN54L8627 . . . FK PACKAGE

{TOP VIEW) {TOP VIEW)
10SC vee W Mt] vee >8 E’)
1FC [120SC v¢e o o
1CX1 2FC 08,38
1CX2 Bzcm
10SC GND [2cx2 3212019
1Y [J 20SC GND 1CX11j 4 18 []2FC
GND M2y NC[) 5 17[NC
1cx2{) 6 16 []2¢x1
NC[]7 15 JNC

SN54L5628 . . . J OR W PACKAGE
SN74LS628 .. . D OR N PACKAGE

10SC GND[] 8 14 [] 2cx2

(TOP VIEW) L
>a Q>0
oscanp v Uiallosc vee ~gENg
RNG (]2 13 FC O
cx1 (s 12 RX b 2
Cx2 ga 1] RX ~N
EN(s 10[J NC
Y Qs sf1vee n
GND 0z SN54LS628 . . . FK PACKAGE ®
Qs (TOP VIEW) 2
®
SN541LS629 . . . J OR W PACKAGE o
SN74LS629 ... D OR N PACKAGE
(TOP VIEW) -
[
2rc] -
1Fc]
1RNG
1CX1
1ex2 (]
1EN
1Y
0sC GND(]
NC-No internal connection
SN54LS629 . . . FK PACKAGE
(TOP VIEW)
o
o
>
oo, 93
o298
| O [ S ) G ) S
3 2 12019
1IRNG [} 4 18 (] 2RNG
1CX1 ()5 17 (] 2€CX1
NC{]6 16 [JNC
1ex2{7 15 (J2€X2
tEN{] 8 14 (] 2EN
9 10
>000 >
— 222N
66
o
2]
o
TEXAS ‘Vi
2-1038
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SN54LS630, SN74LS630
16-BIT PARALLEL ERROR DETECTION
AND CORRECTION CIRCUITS

D2550, MARCH 1980—REVISED MARCH 1988

{TIM99630)
e Detects and Corrects Single-Bit Errors SN54LS630, . . . JD PACKAGE
¢ Detects and Flags Dual-Bit Errors SNMLSG(:&; 'V"ENW‘:ACKAGE
e Fast Processing Times: )
Write Cycle: Generates Check Word in D’ FE' 8plvee
45 ns Typical pBO[J2  27[]SEF
Read Cycle: Flags Errors in 27 ns Typical pBijs  2e[Jst } CONTROL
pB2(Ja  25[]S0
e Power Dissipation 600 mW Typical pB3[]s  24[]CBO
pB4[]s  23[]CB1
description DATA pBs[]7  22[]ceB2 \ CHECK
The ‘LS630 device is a 16-bit parallel error detection BITS ggSE: 2; 5] g:i BITS
and cotrection circuit (EDAC) in a 28-pin, 600-mil DBS[:IO 19[]CBS
package. It uses a modified Hamming code to generate DBQE 1 18 :] DB15
a 6-bit check word from a 16-bit data word. This ps10{]2 1730814 DATA
check word is stored along with the data word during DB11 E 13 18 :} DB13 BITS 2
the memory write cycle. During the memory read GND[J14  15[]DB12

cycle, the 22-bit words from memory are processed
by the EDAC to determine if errors have occurred in

memory. SN54LS630 . . . FK PACKAGE
{TOP VIEW)

Single-bit errors in the 16-bit data word are flagged and
corrected.

Single-bit errors in the 6-bit check word are flagged, and
the CPU sends the EDAC through the correction cycle
even though the 16-bit word is not in error. The correc-
tion cycle will simply pass along the original 16-bit word
in this case and produce error syndrome bits to pinpoint
the error-generating location.

DB3
DB4
DBS
DB6
bB7
DB8
DB9

TTL Devices

Dual-bit errors are flagged but not corrected. These dual
errors may occur in any two bits of the 22-bit word from
memory {two errors in the 16-bit data word, two errors o =
in the 6-bit check word, or one error in each word). oa

GND
DB12
DB15{ ™

The gross-error condition of all lows or all highs from
memory will be detected. Otherwise, errors in three or
more bits of the 22-bit word are beyond the capabilities
of these devices to detect.

CONTROL FUNCTION TABLE

M;::::v ::ntr:[') EDAC Function Data 1/O Check Word 1/0 SEEF"O' Fl;g;:
WRITE L L Generate Check Word input Data Output Check Word L L
READ L H Read Data & Check Word input Data Input Check Word L L
READ H H Latch & Flag Errors Latch Data Latch Check Word Enabled
Correct Data Word &

READ H L B Qutput Corrected Data Qutput Syndrome Bits Enabled
Generate Syndrome Bits

PRDDUCTION DATA documents contain information .
current as of publication date. Products conform 1o v}
specifications per llle terms of Texas Instruments TEXAS

standard doas not

necessarily include ;claslinn of all parameters. INSTRUMENTS

POST OFFICE BOX 655012 » DALLAS, TEXAS 75265
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SN5415640, SNb4LS645
SN74LS640, SN74LS645
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

switching characteristics, Vgg = 5V, Ta = 25°C

FROM TO TEST 'LS640, 'LS640-1 'LS645, 'LS645-1
PARAMETER UNIT
(INPUT) | (OUTPUT) CONDITIONS | MIN TYP MAX | MIN TYP MAX
¢ Propagation delay time, A B 6 10 8 15
ns
PLH |\ 5w-to-high-level output B A 6 10 g8 15
tPHL Propagation delay time, A B CL - 45 pF, 8 15 1M 15 ns
high-to-low-level output B A R = 667 2 8 15 11 15
Output enable time to [ A L= g 31 40 a1 40
tpzL = See Note 2 ns
low level G B 31 40 31 40
Output enable time to G A 23 40 26 40
tpzZH . = ns
high level G B 23 40 26 40
) Output disable time G A c 5 bF 15 25 15 25 s
= = n
PLZ from low level G B n L 66;"; 5 25 16 25
Output disable time [ A L= ' 15 25 15 25
tPHZ R = See Note 2 ns
from high level G B . 16 25 15 25
NOTE 2: Load circuits and voltage waveforms are shown in Section 1.
schematics of inputs and outputs
o
EQUIVALENT OF EACH INPUT TYPICAL OF OUTPUTS o
v >
———t e e e —_—— -
cc —<¢—Vce [
3 10k§2 NOM 50 2 NOM $ o
-l
-
- o
INPUT —4q
$
OUTPUT
TEXAs ‘bi
2-1071
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SN54LS640, SN54LS645
SN74LS640, SN74LS645
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

TYPICAL CHARACTERISTICS

SN54LS’

Vs

INPUT VOLTAGE

INVERTING OUTPUT VOLTAGE

SN74LS’
INVERTING OUTPUT VOLTAGE
Vs
INPUT VOLTAGE

5 T N 5
........ Ta=125°C cemeemTa=70°C
TA=25"C Ta=25°C
= -55°C e =Tp=0"
A 4 Ta=07C -
> >
s s
o o
2 £
S 5
> > .
& E LA
5 5 Ty
> || > :‘ ‘
R }J‘_,, — \
1 H 1
i H |
\ P W]
1.5 2 0 0.5 1 1.5 2
Vi—Input Voltage—V V)—Input Voltage—V
FIGURE 1 FIGURE 2
SN54LS’ SN74Ls’
NONINVERTING OUTPUT VOLTAGE NONINVERTING OUTPUT VOLTAGE
Vs vs
INPUT VOLTAGE INPUT VOLTAGE
I . 5 I
......... TA=125°C cmeeeeee TA = 70°C
Ta 25°C Ta=25C
4 =Tp = —55°C 4 Ta =0°C A
> >
1 PN R SRS 0 PO SUPPUIPPY FPPP
g’ : :‘ g’ "‘ l,--'E i T R T
= 3 + m £ 3 T
Q H i | o H H I
< i ! z o
El N 1 Z HEE
g Yy iy . £ | I
3 2 0 B S ) B e E—— 3 ? Yy ik
| ! 1 1A A | : H l
o C A i o oA
> H EI 1 > oy 1
1 T 1 1 H—i
N It ! il !
: L I HE |
N i | H D J'
H il ——— L
0 ]
0 05 1 1.5 2 0 0.5 1 1.5 2
Vi—Input Voltage--V Vi—Input Voltage—V
FIGURE 3 FIGURE 4
T {l’
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SN54LS651, SNH4LS652, SN74LS651, SN74LS652
OCTAL BUS TRANSCEIVERS AND REGISTERS

switching characteristics, Ve =5V, Ta = 25°C

FROM TO ‘LS651 ‘L.S652
PARAMETER TEST CONDITIONS UNIT
(INPUT) (OUTPUT) MIN TYP MAX | MIN TYP MAX
t 4
PLH Clock Bus 1 24 15 25 ns
tPHL 23 35 24 36 ns
tPLH 9 1B 12 18 ns
Bus Bus
PHL 20 30 13 20 ns
Select, with
'PLH X ' 31 47 23 35 ns
bus input 22 33 21 12
1 ns
PHL hight . RL=667%,  C_=45pF,
us
Select, with See Note 2
tPLH ; 23 35 33 50 ns
bus input
PHL jowt 19 30 15 23 ns
t ~ 29 44 30 45
Pz &BA A Bus -
PZL 40 60 36 54 ns
t
PZH GAB B Bus 19 29 20 30 ns
2 tPZL 26 40 25 38 ns
t 25 3 38
PHZ GeA A Bus 8 25 ns
1PLZ R =667 Q, CL=5pF, 19 30 19 30 ns
1 See Note 2 25 38 3
= PHZ GAB B Bus % 8| ns
| Lz 19 30 19 30 ns
r-
tpLH = Propagation delay time, low-to-high-leve! output.
U tpHL = propagation delay time, high-to-low-level output
] tpzH = output enable time to high level
S. tpz| = output enabie time to low level
(2} tpz = output disable time from high level
o tpyz = output disable time from low level
w T These parameters are measured with the internal output state of the storage register opposite to that of the bus input.
NOTE 2: Load circuits and voltage waveforms are shown in Section 1.
schematics of inputs and outputs
EQUIVALENT OF GAB INPUTS EQUIVALENT OF ALL OTHER INPUTS TYPICAL OF ALL OUTPUTS
Vee— T¥TTTTT
Tt 2
Vee Meq cc
9 KhEINOM
4
INPUT I
I
b4 1< -~
INPUT T y
1 ; OUTPUT
I¢ - ' h 4
T Y
b 4 /ﬁ
y ) 4
pa Aand B: Rgq =15 k{INOM
GBA, CAB and CBA: Rgq = 10 kS2NOM
SAB and SBA: Rgq = 6 k{2 NOM
T {IP
2-1090 I 'FXAS
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SN54LS668, SN74LS668
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS

'LS668 DECADE COUNTERS
logic symbol

: N e () CTRDIV10
typical load, count, and inhibit sequences L_OAD—ﬁ M1 [LOAD]
“a M2 [COUNT}
R Wb G3 [UP] (18) —
Hiustrated below is the following sequence: | ; 4 [DOWN] g,:g":g‘ RCO
LT oy 5CT=0)
1. Load (preset) to BCD seven TIPS pos
. . . 12)
2. Count up to eight, nine (maximum), zero, one, and two CLKt 2.356+/C7
3. inhibit 2,456~ o
- . . 3 (14)
4. Count down to one, zero {minimum), nine, eight, and seven A '[4: 1,70 1] - [¢
B 2] Qg
] o )
] Ty TLTIPSS

TThis symbol is in accordance with ANSI/IEEE Std. 91-1984 and
IEC Publication 617-12.
Pin numbers shown ure for D, J, N, and W packages.

N

UATA
iNFUTS

|
I
I
I
I
I
I
RN NN
|
|

$80IAOQ il

L
-
-

N Ioeenil

i s A e e SN o B s
o 1 —
S —

|

|
[
|
|
1
|
|
1
1
|
!
|

L

RCO |

T
: 7, 8 9 0 1 2 2 2 1 0 9 8 7
| l l.——COUNT up ——olo—-lNHIBIT-—' I.——couNT DOWN o
(L
LOAD

{i}
2-1096 Texas
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SN54LS682, SN54LS684, SN54LS685
SN74L5682, SN74LS684, SN74LS685
8-BIT MAGNITUDE/IDENTITY COMPARATORS

‘LS682, 'LS684, 'LS685 logic diagram (positive logic}

pyl37)

Q71801
pl 180

ael16
p513)

Qs 4l
pal 1o
Qa0 1
p3 8l

a3 8o
p248loy
02420
RGN
a1{8por

po-2)

a0 Bpo-r

g

=

?bﬁbﬁél

[T—

I

sed1naQ 1LL l

il

Sl

|

Wpsa

4y

Pin numbers shown are for DW, J, and N packages.
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SN54LS682, SN54LS684, SN54LS688
SN741LS682, SN74LS684, SN74LS686, SN74LS688
8-BIT MAGNITUDE/IDENTITY COMPARATORS WITH TOTEM-POLE OUTPUTS

switching characteristics, VCC = 5V, TA = 25°C

FROM 70 TEST L e, v ‘I S688
PARAMETERT &— — o ——47 T
{INPUTS) | (OUTPUT)| CONDITIONS | MIN 1-1 MAX t:i mAX] e Tvp wavl N
R 1 1 '
tpLH P =3 3 25 3 25 12 of
PHL 15 25 17 25 20 30 17 23
. 1 . 13 . 1
tPLH a o) 4 16 25 . 2 18 ns
tPHL RL = 667 0 15 .- 15 26 21 17 23
Y — B ’ . 11 201 12 18
PLH G, &1 P=Q | C_ = 45 pF. . ns
IPHL All other 19 13 20
! 20 30 22 30 19 30
PLH P P>Q inputs low, ns
PHL Ses Note 2 15 2nl 17 30 15 30
tpLH — 21 - 24 30 18 30
(o} P>Q -t ns
tPHL 19 - 20 30 19 30
— 21 30
tPLH G2 F>a | ns
tpLy | 16 25

ttpLH = propagation delay time, low-to-high-leve! outputs; tpHL = propagation delay time, high-to-low-level output.
2 NOTE 2: Load circuits and voltage waveforms are shown in Section 1.

ail

S8JIAnd

2-1136 TEXAS {?
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SN54LS685, SN54LS687
SN7415685, SN74LS687
8-BIT MAGNITUDE/IDENTITY COMPARATORS WITH OPEN-COLLECTOR QUTPUTS

switching characteristics, Vgg = 5V, Ta = 25°C

FROM TO 'LS685 'Ls687
PARAMETER TEST CONDITIONS UNIT
{INPUT) {OUTPUT) MIN TYP MAX | MIN TYP MAX
1 _—
PLH P P=Q 30 45 24 35 ns
tPHL 19 35 20 30
t — 2 45 4 5
PLH a =0 4 2 3 ns
tPHL a 667 0 23 35 20 30
L= .
t = = — 21 35
PLH G, Gt F-a CL = 45 pF, ns
T1PHL 18 30
t — Al other 32 45 74 35
PLH P P>Q nputs low, ns
1PHL 16 35 16 30
1 See Note 2 30 45 24 35
PLH a F>a ns
tPHL 20 35 16 30
t = — 24 5
PLH G2 EEYo 3 ns
tPHL 15 30
7tp|_H = propagation delay time, low-to-high-leve! outputs; tp4_ = propagation delay time, high-to-low-level output.
2 NOTE 2: Load circuits and voltage waveforms are shown in Section 1.
~
|
r~
O
®
<
(v}
®
%]
TEXAS bi
2-1138
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SN5415693, SN74LS693
SYNCHRONOUS COUNTERS WITH OUTPUT REGISTERS

AND MULTIPLEXED 3-STATE OUTPUTS

logic diagrams (positive logic) (continued)

§ 8 § §
e @ L
C
A s A Q
T

HO-f Lt

o— L— o2

10
Cc1
0
10

> C1

—o>C1
q

sed1neg L1 !

9} greo

‘LS693

5 (12) :D

(1a8)
ENT—DC

o
=
o

CCLR J)—c{>——

RCLR
RCK
LOAD
ENP

(6)

TeExas “"r‘
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