54/74 Family
SSI Circuits
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recommended operating conditions

54 FAMILY SERIES 54 SERIES 54H SERIES 54L SERIES 54LS SERIES 548
74 FAMILY SERIES 74 SERIES 74H SERIES 74L SERIES 74LS SERIES 74S
‘00, ‘04, ' ’HOO, 'HO4, ’L0O, "LO4, - so:??:éio, ':: ; UNIT
10, '20, '30 H10, "H20, "H30 | 'L10, "L20, ‘L30 820, 'LS30 530, ‘133
MIN NOM MAX|MIN NOM MAX |MIN NOM MAX [MIN NOM MAX |[MIN NOM MAX
Supply voltage, Ve 54 Family 4.5 5 55| 45 5 55| 45 5 55| 45 5 55| 45 5 55 v
74 Family 4.75 5 525475 5 5.25 |4.75 5 5.25 |4.75 5 5.25 (4.75 5 5.25
High-level output current, IoH 4 Family =400 —o 100 el — 1000 nA
74 Family —400 —500 —-200 —400 —1000
54 Family 16 20 2 4 20
Low-level output current, Ig | mA
74 Family 16 20 36 8 20
Operaiting free-sir tempersturs, T 54 Family —b5 125 | —55 125 | —55 125 | -55 125 | -55 125 °c
74 Family 0 70 0 70 0 70 0 70 (4] 70
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SERIES 54 SERIES 54H SERIES 54L SERIES 54LS SERIES 54S
SERIES 74 SERIES 74H SERIES 74L SERIES 74LS SERIES 748
PARAMETER F::S;E TEST CONDITIONS' ‘00, '04, 'HO0, 'HO4, ‘LO0, 'L04, ’LSOI;.S(’):;10, :?g z:: UNIT
10, '20, 30 ‘H10, "H20, "H30 | ‘L10, 'L20, "L30 ' !
‘LS20, 'LS30 '$30, 'S133
MIN TYP: MAX IMIN TYP! MAX [MIN TYPT MAX|MIN TYPT MAX |MIN TYPI MAX
ViH High-level input voltage 3.2 2 2 2 2 2 \
ViL  Low-level input voltage 1.2 oy L g8 9.7 9: 6.5 Vv
74 Family 0.8 0.8 0.7 0.8 0.8
VK Input clamp voltage <] Vec=MIN, 1j=8§ -15 -15 -15 -1.2] v
) Vee =MIN, Vi = V| max,| 54 Family 24 34 24 35 24 33 25 34 25 34
¥iou: Highlavel outputuitagn " o = MAX 74 Family | 24 34 24 35 24 32 27 aa 27 3a v
54 Family 02 04 02 04 0.15 0.3 025 04 05
Vee = MIN, | loL = MAX
VoL Low-level output voltage 2 ViH=2V 74 Family 0.2 04 0.2 04 02 04 025 05 05) v
loL=4mA |Series 74LS 04
I Inpc{t curre.m at a Vee = MAX V=55V 1 1 0.1 1 mA
maximum input voltage V=7V 0.1
VIH=24V 40 50 10
H High-level input current 4 Ve = MAX LA
ViH=27V 20 50
ViL=03V -0.18
he Low-level input current 5 Vee = MAX ViL=04V -1.6 -2 —-04 mA
ViL=05V -2
Short-circuit 54 Family | —20 —55 |-40 -100]| -3 -15[ —20 —100 | —40 —-100
los " 6 Vee = MAX - = - mA
output current 74 Family -18 —55 |-40 -100| -3 -151 -20 —100 | —40 100
lcc  Supply current 7 Vee = MAX See table on next page mA

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.

Al typical values are at Vee=6V, T
I} = —12 mA for SN54'/SN74‘, —8 mA for SN54H'/SN74H’, and —18 mA for SN54LS'/SN74LS’ and SN54S’/SN74S’.
*Not more than one output should be shorted at a time, and for SN54H'/SN74H’, SN54LS'/SN74LS’, and SNb54S'/SN745°,

A =25°C.

duration of short-circuit should not exceed 1 second.
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supply current

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

Icc (mA) t
ccH (mA) cet (mA) Averc ce per gate TEST P P!-H .(:‘:, i P tP'H L:‘T' i
TYPE | Total with outputs high | Total with outputs low % TYPE ropagation delay time, ropagation delay time,
(50% duty cycle) CONDITIONS# low-to-high-level output high-to-low-level output
TYP MAX TYP MAX TYP MIN TYP MAX MIN TYP MAX
‘00 4 8 12 22 2 '00, ‘10 1 22 7 15
‘04 6 12 18 33 2 '04, ‘20 CL=15pF, RL=400Q 12 22 8 15
10 3 6 9 16.5 2 30 13 22 8 15
120 2 3 € 1l 2 "HOO 5.9 10 6.2 10
30 L 2 3 L 2 "Ho4 6 10 6.5 10
H 1 i :
99 0 168 2 40 4 ‘'H10 CL=25pF, R_L=280%2 5.9 10 6.3 10
'HO4 16 26 40 58 45 2
H20 6 10 7 10
‘H10 75 126 19.5 30 45 -
“H20 5 8.4 13 20 45 T 6.8 10 83 12
"H30 2.5 4'2 6.5 10 4.5 Ay TR 35 3
- - : - 10,120 | CL=50pF, RL=4kQ o0 \ 90
'LO0 0.44 0.8 1.16 2.04 0.20 -
"Loa 0.66 1.2 174 3.06 0.20 130 = 50 79 100
'L10 0'33 0‘6 0'87 1'53 ovzo GG 15 10 15
'L20 0‘22 o-4 nvss 1.02 0.20 'L510,'L520] CL = 15PF AL =2k ’
SN54L30 o.n 0 :;3 0129 0A51 0‘20 i L 16 13 20
SN74L 011 02 0.29 051 0.20 600,504 [ C,21B0F, Ay 290 & 2 2 3 b
=0 : . - . - 'S10,'S20 | C =50pF, R =280% 4.5 5
‘LS00 0.8 1.6 2.4 4.4 0.4
C_=15pF, R =280Q 4 6 4.5 7
‘LS04 1.2 2.4 36 6.6 0.4 '$30, ‘'S133
C_=50pF, R_=280% 55 6.5
'LS10 0.6 1.2 1.8 33 0.4
'LS20 0.4 0.8 1.2 2.2 0.4 #|oad circuits and voltage waveforms are shown on pages 3-10 and 3-11.
'LS30 0.35 05 0.6 1.1 0.48
"S00 10 16 20 36 3.75
'S04 15 24 30 54 3.75
'$10 75 12 15 27 3.76
'S20 5 8 10 18 3.75
'S30 3 5 55 10 4.25
'S133 3 5 5.5 10 4.25

Y Maximum values of |cc are over the recommended operating ranges of Vg and Ta; typical values are at Vg = 5V, Ta = 25°C.
schematics (each gate)

ouTRUT ¥

CIRCUIT R1 | R2 | R3 | R4
'00, '04, ‘10, ‘20, '30 4k|16k|130 1k
*L00, "L04, °L10,'L20,°L30 [ 40k | 20k 500 {12 k

‘00, '04, 10, '20, "30

’L00, 'L04, ‘L10, "L20, ’L30, CIRCUITS
Input clamp diodes not on
SNB4L/SN74L’ circuits.

o !
284 60 5 Y
D——t+
E——t+
F—t
¥ sy
W—-t+
ii=pof
=1+
x——++ ++
a L4 ++
Y bkbiE
i % l i3I LiLidd ND
2 A °
'HOO, “HO4, "H10, “H20, H30 CIRCUITS "LS00, ‘LS04, "LS10, 'LS20, 'S00, 'S04, "S10, 'S20,
'LS30 CIRCUITS '$30, 'S133 CIRCUITS

*The 12-k{ resistor is not on 'LS30.
Resistor values shown are nominal and in ohms.
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recommended operating conditions

54 FAMILY SERIES 54 SERIES 54H SERIES 54L SERIES 54LS SERIES 54S
74 FAMILY SERIES 74 SERIES 74H SERIES 74L SERIES 74LS SERIES 74S
‘01,03, ‘HO1, o1, 1 ‘LS01, 'LS03, 'S03, uNIT
‘05, 12, '22 'HOS5, "H22 ' 'LS05, LS12, 'LS22 'S05, *S22
MIN _NOM MAX | MIN NOM MAX | MIN NOM MAX | MIN NOM  MAX | MiN NOM  MAX
s reace v 54 Family 4.5 5 55| 45 5 55| 45 5 55| 4.5 5 55| 45 5 55|,
upply voltage, Vee 74 Family 475 5 525 | 4.75 5 525|475 5 525|475 5 525|475 5 525
High-level output voltage, Vo 5.5 5.5 5.5 5.5 55 \%
il i 54 Family 16 20 2 4 20 A
Low-level.output current, oL 74 Family 6 20 36 8 20| ™
et iranad : 54 Family —55 125 | —55 125 | —55 125 | —55 125 | -85 125 e
RarRBO TS IempR N fl) T 74 Family 0 70| o 70| o 70| o 70| o 70
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SERIES 54 SERIES 54H SERIES 54L SERIES 54LS SERIES 54S
. SERIES 74 SERIES 74H SERIES 74L SERIES 74LS SERIES 74S
PARAMETER TEST CONDITIONS ‘01,03, HO1, ’LS01, 'LS03, 'S03, uNIT
FIGURE 'L01,°L03
‘05, 12, 22 'HO5, "H22 'LS0S, 'LS12, 'LS22 'S05, 'S22
MIN _TYPT MAX [ MIN TYPT MAX | MIN TYPI  MAX MIN _ TYPE  max | MIN TYPT mMax
High-level
Vil e 1,2 2 2 2 2 2 v
input voltage
Lowlevel 54 Family 0.8 0.8 0.6 0.7 0.8
viL . 1.2 - v
input voltage 74 Family 0.8 0.8 0.6 08 0.8
[ 1
vy putclamp 3 Vec=MIN, 1j=§ -15 -15 ~15 —12| v
voltage
High-level
1 1 Vee =MIN, Vi =V ., VOH=55V 250 250 50 100 250 A
OH  put current cc IL = VL max OH u
Lonlevel ” sin | . 54 Family 0.2 04 0.2 0.4 0.15 0.3 0.25 0.4 0.5
o = MIN, &
Voi, e 2 cc Ol 74 Family 02 04 02 04 02 04 035 05 05| v
output voltage ViH=2V -
loL=4mA Series 74LS 0.25 0.4
Input current V=55V 1 1 0.1 1
Iy at maximum 4 Voo = MAX mA
input voltage V) ¥V 0.1
High-level ViH=24V 40 50 10
[ 4 Vee = MAX
H input current ce VIH=27V 20 50 A
ViL=03V -0.18
Low-level
he . 5 Vee = MAX ViL=04V -1.6 -2 ~0.4 mA
input current
ViL=0.5V —2
lcc  Supply current 7 Vee = MAX See table on next page mA

TFor conditions shown as MIN or MAX, use the a|

Al typical values are at Ve = 5 V, Tp = 25°C.
§1)= —12mA for SN54/SN74", —8 mA for SNEAH'/SN74H’, and —18 mA for SN54LS’/SN74LS’ and SN54S'/SN74S".

ppropriate value specified under recommended operating conditions.
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supply current{

schematics (each gate)

vee
Icc (mA)
| A | (mA) Ve
TYPE ceH (m : v | Total Cﬁ]" | Average per Gate o
: ) i
Total with outputs higl otal with outputs low (50% duty cycle) INP:TS
TYP MAX TYP MAX TYP 1L OUTPUT ¥
B——— &L ¢
‘01 a4 8 12 22 2 P S OUTPUT ¥
INPUTS
‘03 4 8 12 22 2 . —— A b
’ GND
05 6 12 18 33 2 o B -
12 3 6 9 16.5 2 ‘01, '03, ‘05, "12,'22| 4k |16k | 1k
'22 2 4 6 1 1 2 ‘HO1, 'HO5, "H22 28k 760 | 470
'HO1 10 16.8 26 40 4.1 ’01, ‘03, ‘05, '12, 22, ‘HO1, "HO5, ‘H22 CIRCUITS ’LO1, ‘LO3 CIRCUITS
"HO5 16 26 40 58 4.67 Vec
'H22 5 8.4 13 20 4.1 bk
‘LO1 0.44 0.8 1.16 2.04 0.20 weuTS .
‘LO3 0.44 0.8 1.16 2.04 0.20 8 —— 4 -
‘LS01 0.8 1.6 2.4 4.4 0.4 C-TTE-TTeM-——¢  3ex
o =+ o 20k 8k
‘LS03 0.8 1.6 2.4 4.4 0.4 HRE )
'LS05| 1.2 24 3.6 6.6 0.4 b outPUT  inpur
‘LS12 0.7 14 18 3.3 0.42 = | ou'r:m
1522 04 0.8 1.2 2.2 0.4 | : ‘
'S03 6 13.2 20 36 3.25 : I ask
'S05 9 19.8 30 54 3.26 % * & o oD
'522 3 6.6 10 18 3.25 * : ¢
>
Y Maximum values of Icc are over the recommended operating ranges of Vee i * pEk
and T ; typical values are at Vcc =5V, Ta = 25°C. & ,;’ D
L c s R ‘LS01, 'LS03, "LS12, 'LS22 CIRCUITS ‘LS05 CIRCUITS
switching characteristics at Vgg =5V, Ta = 26°C
tpLH (ns) tpHL (ns)
Propagati ime, P ion delay time,
TYPE TEST CONDITIONS# roplgaflon delay time ropagation delay time e
low-to-high-level output high-to-low-level output 28k 900
MIN TYP MAX MIN TYP MAX INPUTS
S CL=15pF, RL =4k for t i as 8 L A i OUTVWT
- ] - ° .
'05 b PR Bk 400nfr F;"H 40 55 8 15 B -9-‘J| :
or ’
12,22 PHL 35 45 8 15 R En el "
- | I
‘HO1, 'HO5, ‘H22 CL=25pF, R =280 10 15 7.5 12 ° ! i '+,
‘LO1, 'LO3 CL=50pF, R|_ =4k 60 90 33 60 _l_ank !
12l
‘LS01, ‘'LSO03, e o
CL=15pF, RL =2k 17 2 15 8 Koy
'LS05, 'LS12, 'LS22 LY DL 3 2 JRa
'S03, 'S0, 'S22 A Wl LW - a0 a < 8 75 2 45 7 'S03, 'S5, 'S22 CIRCUITS
CL = 80pF, RL =308 75 7 Resistor values shown are nominal and in ohms.

#Load circuits and voltage waveforms are shown on pages 3-10 and 3-11,

S1NdLNO Y0133110J-N3d0 HLIM
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OPEN-COLLECTOR OUTPUT APPLICATION DATA

APPLICATION DATA

combined fan-out and wire-AND capabilities

The open-collector TTL gate, when supplied with a proper load resistor (R|_), may be paralleled with other similar TTL
gates to perform the wire-AND function, and simultaneously, will drive from one to nine standard loads of its own
series. When no other open-collector gates are paralleled, this gate may be used to drive ten loads. For any of these
conditions an appropriate load resistor value must be determined for the desired circuit configuration. A maximum
resistor value must be determined which will ensure that sufficient load current (to TTL loads) and off current (through
paralleled outputs) will be available while the output is high. A minimum resistor value must be determined which will
ensure that current through this resistor and sink current from the TTL loads will not cause the output voltage to rise
above the low level even if only one of the paralleled outputs is sinking all the currents.

In both conditions (low and high level) the value of R|_ is determined by:

VRL

L=——

IRL

where VR is the voltage drop in volts, and IR is the current in amperes.

high-level (off-state) circuit calculations (see figure A)

The allowable voltage drop across the load resistor (VRL) is the difference between Ve applied and the VQH level
required at the load:

VRL =Vece — VOH min

The total current through the load resistor (IgL) is the sum of the load currents (l|H) and off-state reverse currents
(loH) through each of the wire-AND-connected outputs:

IRL=m*loH*N+*ljq to TTL loads

Therefore, calculations for the maximum value of R|_ would be:

Ve = VOH min

R -
L(max) aelon tN Iy

where 1 = number of gates wire-AND-connected, and N = number of standard loads.

——

o VCC
>
FlL 5
TTL LOADS
oF } E Yo—
-—/ L Calculation:
lon
)o Vce — VOH min
OFF RL(max) = ———————————
neloH *N"* I
——
o e Q 28 g -amia
R = = =
OFF } Limax) = 55507 + 0.00012 0.00112
ey Values shown are for Series 54/74 standard inputs and outputs, For
|OH o Y devices in other series, substitute appropriate values.
OFF N=3
P I N+ ljg=3"-40 A
'oH
o
S
n=4

n-loH=4"250 A

FIGURE A—HIGH-LEVEL CIRCUIT CONDITIONS

107¢
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OPEN-COLLECTOR OUTPUT APPLICATION DATA

APPLICATION DATA

low-level (on-state) circuit calculations (see figure B)

The current through the resistor must be limited to the maximum sink current of one output transistor. Note that if
several output transistors are wire-AND connected, the current through R may be shared by those paralleled
transistors. However, unless it can be absolutely guaranteed that more than one transistor will be on during low-level
periods, the current must be limited to the recommended maximum IQ, the maximum current which will ensure that
the low-level output voltage, VoL, will be below Vg max.

Also, fan-out must be considered. Part of 1o will be supplied from the inputs which are being driven. This reduces the
amount of current which can be allowed through R_.

Therefore, the equation used to determine the minimum value of R|_ would be:

Vce — VoL max

R in) =
L{min) loL capability — N « I
T Vee
RLg
oo e 0 WY :},_
- -—/ o L"'J J ! Calculation:
oL o
— — OL max
— —- OFF? 4 Ri(min) = — o
et e lo capability — N * I
R = Q 8 o a0
Sermrenre] L(min) = = =i
___3_0 0.016 — 0.0048 0.0112
Values shown are for Series 54/74 standard inputs and outputs, For
, devices in other series, substitute the appropriate values.
—_—— v
- -B— N - 3
N+«lhL=3-16mA
\ Vs / TCurrent into OF F outputs is negligible at the low logic level.
MAXIMUM Igp CAPABILITY
OF ONE OUTPUT = 16 mA FIGURE B—LOW-LEVEL CIRCUIT CONDITIONS

TEX
AS INSTRUMENTS
POST OFFICE BOX 5012 < DALLAS, TEXAS 7s222
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recommended operating conditions

54 FAMILY SERIES 54 SERIES 54L SERIES 54LS SERIES 548
74 FAMILY SERIES 74 SERIES 74L SERIES 74LS SERIES 74S GV
‘02 ‘25, ‘27 ‘LO2 ‘LS02, ‘LS27 'S02, 'S260
MIN NOM MAX|MIN NOM MAX |[MIN NOM MAX |[MIN NOM MAX [MIN NOM MAX
54 Family 4.5 5 55| 45 5 55| 45 5 55| 4.5 5 55| 4.5 5 5.5
Supply voiwon. Voo 74 Family |4.75 5 5.25|4.75 5 5.254.75 5 525|475 5 525[a75 5 525 "
Piigh-lavel sunputoumeny on 54 Family —400 —800 —100 —400 —1000 oR
74 Family —400 —800 —200 —400 —-1000
Low-level output current, IQL o ey L = £ - 0 mA
g 74 Family 16 16 3.6 8 20
Operating free-air temperature, TA 54 Family —55 126 -55 1256 | 55 125 | -55 125 | —-b5 125 °c
74 Family 0 70 0 70 0 70 0 70 0 70
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SERIES 54 SERIES 54L SERIES 54LS SERIES 548
TEST SERIES 74 SERIES 74L SERIES 74LS SERIES 74S
PARAMETER TEST CONDITIONS ' UNIT
FIGURE ‘02, '25, '27 ‘L02 ‘LS02 'LS27 'S02, 'S260
MIN TYPT MAX|MIN TYPE MAX|MIN TYPL MAX [MIN TYPi MAX
ViH High-evel input voltage 1,2 2 2 2 2 \%
ViL Low-level input voltage 1,2 sk skl e ae -l a8 Vv
74 Family 0.8 0.7 0.8 0.8
Vik Input clamp voltage 3 Vee=MIN, 11=§ -1.5 -1.5 -1.2| Vv
. Vee = MIN, V)L = VL max, | 54 Family 24 3.4 2.4 3.3 25 3.4 2.5 3.4
VoH High-level output voltage 1 - \%
IoH = MAX 74 Family | 24 34 24 3.2 2.7 34 2.7 3.4
vee - MIN, |1oL = MAX 54 Fa'mfly 02 04 0.15 0.3 0.25 0.4 0.5
VoL Low-level output voltage 2 Vi =2V 74 Family 02 04 0.2 0.4 0.35 0.5 05| V
loL =4 mA Series 74LS 0.25 0.4
I Inpu_t current at 4 Vee = MAX V=58V 1 0.1 1 mi
maximum input voltage V=7V 0.1
High-level Data inputs ViH=24V 40 10
WH . Strobe of ‘25 4 Vee = MAX 160 uA
input current -
All inputs VIH=27V 20 50
All inputs V|L=03V ~0.18
Low-level Data inputs -16 —-0.4
i input current | Strobe of ‘25 5 g AN ViL=04Y —6.4 mi
All inputs ViL=05V -2
Short-circuit 54 Family -20 -55| -3 -15|-20 —100 | —40 —100
108wt cwmn® 8 (¥gpmMex 74 Family | —18 55| —3 15[ —20 ~100 | —40 —700] ™
lcc  Supply current 7 Vee = MAX See table on next page mA

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
TAIl typical values are at Voe =6 V, T = 25°C.
§|| = —12 mA for SN54'/SN74' and —18 mA for SN54LS'/SN74LS’ and SN54S/SN74S’.
®Not more than one output should be shorted at a time, and for SN54LS‘/SN74LS’ and SN54S'/SN74S’, duration of output short-circuit should not exceed one second.

SINd1NO 3710d-W3101 HLIM S31V9 HON-IALLISOd
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supply currentf

schematics (each gate)

IcCH (mA) iccL (mA) oc )
et eaL = Average per gate pts e Vee ! e
TYPE | Total with outputs high | Total with outputs low ( d ) "o = 4k @ 13%
50% duty cycle weuts — P 100
TYP MAX TYP MAX TYP - A
‘02 8 16 14 27 2.75 4k
‘25 8 16 10 19 2.25 i | o s
27 10 16 16 26 4.34 : ax { la i T
'L02 0.8 1.6 14 26 0.275 " _i_ T - outPuT
ALY
"LS02 16 3.2 28 54 0.55 : : ¢ i
GND
'LS27 2.0 4 3.4 6.8 0.9 b - } 8 - | ]
'S02 17 29 26 45 5.38 The portion of the schematic within the dashed o
'S260 17 29 26 45 10.75 lines is repeated for the C input of the "27. i
{ Maximum values of Icc are over the recommended opuratin‘g ranges of Vg ‘02, ‘27 CIRCUITS e ——“——”;' 800
and T p; typical values are at Vec =5V, Tp = 26°C. - one
switching characteristics at Vcc =5V, TA = 25°C 25 CIRCUITS
tpLH (ns) tpHL (ns)
w———" TEST Propagation delay time, Propagation delay time,
CONDITIONS# low-to-high-level output high-to-low-level output
MIN TYP MAX MIN TYP MAX
‘02 12 22 8 15 Resistor values are nominal and in ohms.
'26 CpL=15pF, R =400% 13 22 15
27 10 15 7 11
‘L02 CL=50pF, R =4kQ 31 60 35 60
'LS02, 'LS27| C_ =15pF, R =2kQ 10 15 10 15
CL=15pF, R =2800Q 35 5.5 3.5 5.5
'S02 Vee
C_=50pF, R _=280Q 5 5
08k
5260 CL- 15pF, Ry -280 2 a 55 2 6 P ™
#Load circuit and voltage waveforms are shown on pages 3-10 and 3-11. INPUTS ?
The portion of the schematic within the dashed Vg A Y i
Ve lines applies only to the ‘LS27 . L B OUTPUT
20 k 8k 120 :’ 28k ‘: v
p— . il
INPUTS gl ] ]
A il = '
10k 4k e b o lr 500
OUTPUT
ouTPUT 20k e
Y 8
GND
% 10k ,J,
e e . Ao
ﬂzok oy ha The portion of the schematic within the dashed
s c e P 3k lines is repeated for each additional input of the
10 k¥ ‘}\l 'S260, and the 0.9-k§2 resistor is changed to
——————————————— GND 0.6 k§2.

‘L02 CIRCUITS

‘LS02, ‘LS27 CIRCUITS

'S02, ‘'S260 CIRCUITS

SINdLNO0 310d-W3L101 HLIM S3LVO HON-3AILLISOd
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recommended operating conditions

54 FAMILY SERIES 54 SERIES 54H SERIES 54LS SERIES 54S
74 FAMILY SERIES 74 SERIES 74H SERIES 74LS SERIES 74S
‘LS08, UNIT
08, "H11, 'H21 'S08, 'S11
‘LS11, 'LS21
MIN NOM MAX|MIN NOM MAX|MIN NOM MAX|MIN NOM MAX
Sunory Vol " 54 Family 45 5 55| 4.5 5 55| 45 5 55| 45 5 55 v
t
upply Ve, Yee 74 Family |4.75 5 525|475 6 526|475 5 525|475 5 525
High-level output current, Iy —800 —500 —400 —1000| wA
L vul : 54 Family 16 20 4 20 A
g t t,
ow-level output current, Ig_ 74 Family 6 20 s 20 m
S i 54 Family | —55 125 | —55 125 | —55 125 | —55 125 og
pRTAling freealrIBmperature; LA 74 Family 0 70| o 70| o 70| o 70
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SERIES 54 SERIES 54H SERIES 54LS SERIES 54S
- SERIES 74 SERIES 74H SERIES 74LS SERIES 74S
PARAMETER TEST CONDITIONST ‘LS08, 'LS11, } UNIT
FIGURE ‘08 'H11, 'H21 'S08, 'S11
‘LS21
MIN TYPf MAX|MIN TYPE MAX|MIN TYPT MAX|MIN TYPE MAX
ViH High-level input voltage 1,2 2 2 2 2 \"
54 Famil 0.8 0. 7 ;
ViL Low-level input voltage 1,2 oLl 8 - a8 \"
74 Family 0.8 0.8 0.8 0.8
ViKk Inputclamp voltage 3 Vec=MIN, I;=§ —1.5 —-1.5 -1.5 -1.2| V
Vee=MIN, Vig=2V, 54 Famil 24 34 24 34 2. 4 i 4
VoH High-level output voltage 1 oG " amr L4 = o . v
IoH = MAX 74 Family 24 34 24 34 2.7 34 2.7 34
Vee =MIN, |IgL = MAX 54 Family 02 04 0.15 0.3 0.25 0.4 L]
VoL Low-level output voltage 2 74 Family 0.2 04 02 04 0.35 0.5 0.5
VIH=2V loL =4 mA Series 74LS 0.25 04
Input current at V=55V 1 1 1
Iy . . a4 Vee = MAX mA
maximum input voltage V=7V 0.1
| High-level input current a4 |vee = MAX bl s L B 2L - A
igh-ievel input curre =
e P ac ViH =27V 20 50| “
; ViL=04V —~1.6 —2 —0.4
he Low-level input current 5 Vee = MAX mA
Vi =05V —2
Short circuit 54 Family | —20 —-55 | -40 —100 | —20 —100 | —40 —100
los 6 Vee = MAX _ mA
output current® 74 Family -18 -55 | —40 -100 | —20 —100 | —40 —100
lcc  Supply current 7 Vee = MAX See table on next page mA

TFor conditions shown as MIN or MA X, use the appropriate values specified under reconmended operating conditions.

Tan typical values are at Ve = 25°C.
§I| = —12 mA for SN54'/SN74’, —8 mA for SN54H’/SN74H’, and —18 mA for SN54LS’/SN74LS’ and SN54S‘/SN74S",

*Not more than one output should be shorted at a time, and for SN54H'/SN74H’, SN54LS/SN74LS" and SN54S'/SN74S’,
duration of output short circuit should not exceed one second.
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supply currentf

schematics (each gate)

IccH (mA) IccL (mA) Yo for) ax 2k 16k 3130 -
TYPE | Total with outputs high | Total with | PESRERET
t t
otal with outputs higl otal with outputs low (50% duty cycle)
TYP MAX TYP MAX TYP IS uTRUT
‘08 11 21 20 33 3.88 8
H1M 18 30 30 48 8 xx 200 Stk
'H21 12 20 20 32 8 ,; & GND
‘LS08 2.4 4.8 44 8.8 0.85
‘LS11 1.8 3.6 33 6.6 0.85 08 CIRCUITS ,
'cC
LS21 1.2 2.4 2.2 4.4 0.85 -~ " 2 i
‘S08 18 32 32 57 6.25 Frr
'S11 135 24 24 42 6.25 ]
I maximum values of lcc are over the recommended operating ranges of Vee 1 S
and T ; typical values are at Voo = 5V, Tp = 25°C. mroTs " ¥
. > y [
c 8 400 470 S4 uj
LRSS WP S GND
77
‘H11, 'H21 CIRCUITS
o . v e Vee
switching characteristics at Vec =5V, Ta = 25°C
tpLH (ns) tpHL (ns)
TYPE TEST Propagation delay time, Propagation delay time, INPUTS -
CONDITIONS# low-to-high-level output high-to-low-level output : e G
MIN TYP MAX MIN TYP MAX Commtd-— 3¢ Y
08 CL=15pF, R =400 2 17.5 27 12 19 °---“-'-i-T*
'H11, 'H21 C_=25pF, R =280Q 7.6 12 8.8 12 irﬁl**
‘LS08, 'LS11 P
' C_=15pF, RL=2kQ 8 15 10 20
-LS21 L P L é é ,;7 & GND
= = o 4. 7 5 7.5
'S08, 'S11 B> 1o, SLree 2 ‘LSO08, 'LS11, 'LS21 CIRCUITS
C_=50pF, R =280% 6 7.5 G vee
#Load circuit and voltage waveforms are shown on pages 3-10 and 3-11.
INPUTS OuUTPUT
A—vq Y

P
T

‘S08, 'S11 CIRCUITS

Resistor values shown are nominal and in chms.

GND
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recommended operating conditions

54 FAMILY SERIES 54 SERIES 54H SERIES 54LS SERIES 548
74 FAMILY SERIES 74 SERIES 74H SERIES 74LS SERIES 748
UNIT
‘09 ‘H15 ‘LS09, 'LS15 'S09, 'S15
MIN NOM MAX|MIN NOM MAX |MIN NOM MAX|MIN NOM MAX
54 Family 4.5 65 55| 45 5 65| 45 5 55| 45 5 65
Sapely Vot Voo 7aFamily |4.75 5 525|475 5 525|475 5 525|475 5 525
High-level output voltage, VoH 5.5 5.5 5.5 55| V
54 Family 16 20 4 20
Low-level output current, g 74 Family 16 20 P 2 mA
O e W — 54 Family —55 125 | —565 125 | —55 125 | —565 125 °c
e R 74 Family 0 70| o0 70| o0 70| o0 70
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SERIES 54 SERIES 54H SERIES 54LS SERIES 54S
TEST SERIES 74 SERIES 74H SERIES 74LS SERIES 74S
PARAMETER TEST CONDITIONS UNIT
FIGURE ‘09 ‘H15 'LS09, 'LS15 'S09, 'S15
MIN TYPE MAX |MIN TYPF MAX |MIN TYPT MAX |MIN TYP MAX
ViH High-level input voltage 1 2 z 2 2 2 \"
) 54 Family 0.8 0.8 0.7 0.8
ViL Low-level input voltage 1,2 74 Family 08 08 08 08 \%
Vik Input clamp voltage 3 Vec=MIN, 1j=§ -1.56 -1.5 -1.5 -1.2] V
. Vee=MIN, V=2V,
loH High-level output current 1 250 250 100 250 | uA
VoH =55V,
: 5 Veg = MIN, loL = MAX 54 Family 02 04 0.15 0.3 025 04 0.5
VoL Low-level output voltage G 74 Family 02 04 02 04 035 0.5 05| vy
i 1oL =4 mA [Series 74LS 025 0.4
I Inpu.t curr(fnt at 4 Voo = MAX V=565V 1 0.1 1 -
maximum input voltage V=7V 0.1
) ] B Vig=24V 40 50
lj4  High-level input current 4 Vee = MAX Vin =27V 30 ) uA
lj Low-level input current 5 Vee = MAX ViLZ 04V L -2 —04 mA
ViL=05V -2
Ilcc  Supply current 7 Vee = MAX See table on next page mA

TFor conditions shown as MIN or MAX use the appropriate value specified under recommended operating conditions.
tan typical values are at Ve =5V, Tp = SHIE, .
§l| = — 12 mA for SN54'/SN74’, —8 mA for SN64H'/SN74H’, and —18 mA for SN54LS’/SN74LS".
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supply currentf

Igc (mA)
IccH (mA) IgcL (mA)

) Average per gate

TYPE | Total with outputs high | Total with outputs low P
TYP MAX TYP MAX TYP
‘09 1 21 20 33 3.88
'H15 15 25 30 48 7.5
'LS09 2.4 4.8 4.4 8.8 0.85
‘LS15 1.8 3.6 3.3 6.6 0.85
'S09 18 32 32 57 6.25
'$15 10.5 195 24 42 5.75

Y Maximum values of lcc are over the recomm

and T A; typical values are at Vcc = 5V, Ta= 25°C.

switching characteristics at Vcc =5V, Ta =25°C

ended operating ranges of V¢

schematics (each gate)

tpLH (ns) tpHL (ns)
TYPE TEST Propagation delay time, Propagation delay time,
CONDITIONS# low-to-high-level output high-to-low-level output
MIN TYP MAX MIN TYP MAX
‘09 CL=15pF, R =4009Q 21 32 16 24
'H15 CL=25pF, R _=280% 12 18 9 13
‘LS09, 'LS15 |C = 15pF, R =2kQ 20 35 17 35
o CL=15pF, RL=280% 6.5 10 6.5 10
CL=50pF, R =280% 9 9
S16 CL=15pF, R =280%Q 85 8.5 6 9
CL=50pF, R_=280%Q 8.5 8

#|_oad circuit and voltage waveforms are shown on pages 3-10 and 3-11.

INPUTS
A

2k 16k

Vee

ouTPUT
¥
8
¥ 3 800 i
GND
P
‘09 CIRCUITS
Vee
28k 1% 760
ouTPUT
INPUTS ¥
B ™
¢ ™ 400 470
GND
P
‘H15 CIRCUITS
vee
8k
20k 10k
INPUTS
A Cad
8 J¢
e B OUTPUT
: | ¥
|
FEE
| 5k
]
|
]
- s GND
-

INPUTS
A
B

c:

'LS09, 'LS15 CIRCUITS

OUTPUT
Y

‘S09, 'S15 CIRCUITS

Resistor values shown are nominal and in ohms,
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SCHMITT- TRIGGER POSITIVE-NAND GATES AND INVERTERS

WITH TOTEM-POLE OUTPUTS
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supply current’

switching characteristics, Voc =5V, Tp =25°C

IccH (mA) iccL (mA) igc (mA) tpiLH (ns) tpHL (ns)
— Total with Total with Average per gate — TEST Propagation delay time, | Propagation delay time,
outputs high outputs low | (50% duty cycle) CONDITIONS low-to-high-level output | high-to-low-level output
TYP MAX | TYP MAX TYP MIN TYP MAX | MIN TYP MAX
s .5 138 18 27 15 2
13 14 23 20 32 8 CL=15pF, RL=4000 2
‘14 22 36 39 60 5.1 14,132 15 22 15 22
'132 15 24 26 40 5.1 'LS13 15 22 18 27
'LS13 2.9 6 4.1 7 1.75 ‘LS14 CL=156pF, RL=2k{ 15 22 15 22
'LS14 8.6 16 12 21 1.72 ‘LS132 15 22 15 22
'LS132 5.9 1 8.2 14 1.76 '§132 CL=15pF, RL=280% 7 10.5 8.5 13
'$132 28 44 44 68 9
9 Maximum values of Icc are over the recommended operating
ranges of Vo and Tt typical values are at Voo =5V,
Ta=25°C.
PARAMETER MEASUREMENT INFORMATION
TEST
POINT  VCC
INPUT N 3V
— RL ] VrefiH) Viref(L)
U T (See Note A) | " | \ ov
OuTPU ™ PHL | fe—tpLH-=
UNDER | | VOH
TEST I CL (See Note B) OUTPUT_—\—_M ]
i N,
= (See Note C) -
LOAD CIRCUIT VOLTAGE WAVEFORMS
NOTES: A. All diodes are TN916 or 1N3064.
B. C| includes probe and jrg capacitance.
C. Generator characteristics and reference voltages are:
Generator Characteristics Reference Voltages
Zout  PRR tr tf VirefiH)  VirefiL) VO ref
SN54'/SN74’ 502 1 MHz 10 ns 10 ns 1.7V 09V 1.5V
SN54LS'/SN74LS’ | 508 1 MHz 15 ns 6 ns 16V 08V 13V
‘§132 502 1MHz 25ns 25ns 1.8V 1.2V 15V
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schematics (each gate)

4 k2
INPUTS aecm

A—q

B —

‘13 CIRCUITS

INPUTS
A —4

Vce

1302
NOM

OUTPUT
Y

GND

OUTPUT
Y

GND

‘LS13, 'LS14,'LS132 CIRCUITS

Resistor values shown are nominal.

INPUTS
A

vce
100
NOM

OUTPUT
Y

GND

14, "132 CIRCUITS

Vee

NOM

QUTPUT
Y

GND

‘§132 CIRCUITS
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SCHMITT-TRIGGER POSITIVE-NA

ND GATES AND INVERTERS

WITH TOTEM-POLE OUTPUTS

TYPICAL CHARACTERISTICS OF "13, 14, AND "132 circulITs?

POSITIVE-GOING THRESHOLD VOLTAGE

NEGATIVE-GOING TH RESHOLD VOLTAGE
v

HYSTERESIS

vi Vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
1.70 — 0.80 T 850 T T
s vee=5V | > Vee=5V Vec=5V
| 1.68 + | 089 840 -—l
! g | ~| 14,132
g 188 = 4,132 % os8 5 830
167 = 087 L 820 —
z l 3 >
j S s
2166 — % o086 5 810 <
|4 - q
ﬁg 166 i ‘; 085 £ e00 . =1
'§ 164 l 8 o84 1 >.l 790
2183 £ os3 | 780
3 1] ¥ £
S 182 \ 1 I l z om 770 L
1
0 B o I O B B
1.60 0.80 750
-76 -50 26 0 256- 50 75 100 126 -75 -50 -25 0 26 50 76 100 126 _75 50 -25 0 25 50 75 100 126
TA—Free-Air Tempﬂnuu—'c Ta—Free-Air Tempemuu-"c TA—Free-Air 'hmperamrn—'c
FIGURE 1 FIGURE 2 FIGURE 3
"a 14,132
DISTRIBUTION OF UNITS DISTRIBUTION OF UNITS
FOR HYSTERESIS FOR HYSTERESIS
Vo =5V Ve =5V
Ta=26°C Ta=25°C
8 il 8
H
2
3 g
s s ‘ 1
z g
Pl : |
£ 99% ARE £
[ ABOVE 1
€ 735 mV s
" OLY E 1
720 740 760 780 800 820 840 860 880 7401%7808%8208408608&0900
Vn—VT_—anarosia—mV VT+—V1'_-'—Hv:nmis—mV
FIGURE 4 FIGURE 5
THRESHOLD VOLTAGES HYSTERESIS OUTPUT VOLTAGE
v vs vs
SUPPLY VOLTAGE SUPPLY VOLTAGE INPUT VOLTAGE
20 T 20 s 4 r
Ta=25°C 1 Ta=25°C vec=5V l
18 + 1 14,7132 18 | Ta=25°C 13
‘13 1 =
1.6 om==r ===l 5 18
> 14 Positive-Going Threshold Voltage, VT. i 14 > 3
] M 3 ]
! 1.2 i 12 3
K £ $
2 10 T 10 %~ 2
2 il 14,132 _ | o 2
'5 it Goi hold Voltage, V =i o8 ) s
9 hold Voltage, VT [ 13
£ 08 — + 06 5
- > 1 !
>
04 04
0.2 0.2
0 0 0 Jie
45 4.7% 5 6.25 55 45 475 5 5.256 55 0 04 08 12

TData for temperatures below 0°C and 70°C and supply voltages below 4.7

Vee-Supply Voltage—V

FIGURE 6

and SN54132 only.

Vec—Supply Voltage—V

FIGURE 7

5V and above 5.26 V

Vi=Input Voltage—V

FIGURE 8
are applicable for SN5413, SN5414,

TexAs INSTRUMENTS
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SCHMITT-TRIGGER POSITIVE-NAND GATES AND INVERTERS
WITH TOTEM-POLE OUTPUTS

TYPICAL CHARACTERISTICS OF ‘LS13,'LS14, AND ‘LS132 CIRcuUITST

POSITIVE-GOING THRESHOLD VOLTAGE NEGATIVE-GOING THRESHOLD VOLTAGE
vs vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
1.70 0.90
i v ! slv i o
1 169 Voo g 089 —Vec =5V
g =
5 168 S 088
2 >
5 167 2 os7
[-]
% 166 % o086 ==
- - =
E 165 £, 085 - -
£
5 1.64 S o084 +
2 o
S 163 2 083
3 g
nc; 1.62 z 0.82
|
): 161 r 081
1.60 0.80
-75-50 -25 0 25 50 75 100 125 -75 -50 -25 0 25 50 75 100 125
TA—F ree-Air Temperature—"C TA—F ree-Air Temperature—°C
HYSTERESIS
vs DISTRIBUTION OF UNITS
FREE-AIR TEMPERATURE FOR HYSTERESIS
85
O T 1
840 [—Vec =5V Veg=5V
@ - = s
2 830 § T, =25°C
» 820 g
N 3
s 810 e~ 5 {
]
]
T 800 Bt g
I @
L 790 g /
>'- i
I 780 . 99% ARE 7
o 2 ABOVE /
> 770 2 735 mv
o
760
750 720 740 7 820 880
~75 -50 -25 0 25 50 75 100 125 40 760 780 800 840 860
TA —Free-Air Temperature—°C VT+_VT— —Hysteresis—mV
THRESHOLD VOLTAGES AND HYSTERESIS OUTPUT VOLTAGE
Vs Vs
SUPPLY VOLTAGE INPUT VOLTAGE
RS ] Veo-5v
> s — T, =25°C
1 [ I A
% 1.6
s 3 Positive-Going Threshold Voltage, Vo > 3
S -
E | £
D 12 T S S
< 10 | Negative-Going Threshold Voltage, Voo > .
i :
S 08 — 3 Y
o Hysteresis, VT+ - VT~ o
T 06 S
- >
@ 04
£
F 02
0 0
45 4.75 5 5.25 55 0 0.4 0.8 1.2 16 2
VCC—Supply Voltage—V VI—Inpul Voltage—V

TData for temperatures below 0°C and above 70°C and supply voltages below 4.75 V and above 5.25 are applicable for SN54LS13, SN54LS14,
and SN54L.S132 only.
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SCHMITT-TRIGGER POSITIVE-NAND GATES AND INVERTERS
WITH TOTEM-POLE OUTPUTS

TYPICAL APPLICATION DATA

|
|
| TTLSYSTEM

MOS,
—- cwmos, - e
etc.
SINE-WAVE ) )
OSCILLATOR == F

TTL SYSTEM INTERFACE
FOR SLOW INPUT WAVEFORMS

QUTPUT

PULSE SHAPER

0.1 Hz to 10 MHz

330 22

INPUT ™ —))______

OUTPUT “ u

MULTIVIBRATOR THRESHOLD DETECTOR

Open-collector
Suipe INPUT _l
== ;
i A QUTPUT 1
o P -

QUTPUT

1

PULSE STRETCHER

76
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SI N]C§RSPIRB'T92>M ENTS 6-19

ProsT ore
cE mox s012 - DALLAS. TEXAS 78222



- SO
TTESL SwxAL SwIIVa + ZTTOE XOW FDILLO LSO

AIAVHOAHUOOINI

SINIWNYLSN] SvX3|

0Z-9

0L

recommended operating conditions

54 FAMILY SERIES 54 SERIES 54H SERIES 54LS SERIES 545
74 FAMILY SERIES 74 SERIES 74H SERIES 74LS SERIES 748
. s . ‘LS28, 'LS37 ’ g
28 37, 40 Ha0 e $37,'s49 | UNIT
MIN NOM MAX|MIN NOMm MAX |MIN NOM MAX [MIN NOM MAX [MIN NOM MaX
54 Family 4.5 5 55| a5 5 55] 45 5 55|45 5 55| 45 5 &5
Supply voltage, Vee . 1"
74 Family [4.75 5 525|475 5 5.25]4.75 5 525 [4.75 5 5.25 |4.75 5 5.25
High-level output current, oy -24 -1.2 -1.5 -1.2 -3 | mA
Low-level output current, lg_ i o - 8 " e mA
74 Family 48 48 60 24 60
. . 54 Family -55 125 | —55 125 | —55 125 | -55 125 | —-55 125 | |
Operating free-air temperature, T p - C
74 Family 0 70 0 70 0 70 0 70 0 70
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SERIES 54 SERIES 54H SERIES 54LS SERIES 54§
TEST SERIES 74 SERIES 74H SERIES 74LS SERIES 745
PARAMETER EIGURE TEST CONDITIONS 28 7. 40 “Ha0 LS?B, LS37, 37, ‘840 UNIT
LS40
MIN TYP! MAX |MIN TYPi MAX [MIN TYPE MAX [MIN TYPT maX [min TYPI MAX
Vi4  High-level input voltage 1,2 2 ) 2 2 2 2 v
54 Farhily 08 0.8 0.8 0.7 0.8
ViL Lowlevel input voltage 1.2 74 Family 08 08 0.8 08 08 v
Vik  Input clamp voltage 3 Vcc=MIN, 1= § -15 -1.5 -1.5 -1.5 -1.2| Vv
VCC=MIN, V| =V ( max,]54 Family 24 34 24 33 24 33 25 34 25 34
VOH  High-level output voltage ! IgH = MAX 74Family | 24 34 24 33 24 34 27 34 27 34 v
54 Family 02 04 02 04 015 03 025 04 0.5
VoL Low-level output voltage 2 ::::: :'\:N Tor= Max 74 Family 02 04 02 04 02 04 035 05 05 v
10L= 12 mA] series 74Ls 025 04
I Input current at 4 Vee=MAX Vi=55v 1 1 01 1 -
maximum input voltage Vi=1v 01
ViH=24V 40 20 100
K High-level input current 4 Vee=MAX V=37V 50 700 HA
UTH Low-level input current 5 Vee =MAX \\::t :g : \\: -1.6 -1.6 -4 -0.4 — A
- Short-circuit " 54 Family -70 -180 |-20 =70 |-40 =125 | =30 —130 | =50 —=225 A
output current® 74 Family -70 —180 |-18 —70 | -40 =125 | -30 —130 | =50 -225
Icc  Supply current 7 Vee =MAX See table on next page

TFor conditions shown as MIN or MAX, use the appropriate value s

1AII typical values are at Vec=5V, Ta=25C.

§|| = —12 mA for SN54'/SN74’, -8 mA for SN54H'/SN74H’, and
’Not more than one output should be shorted at a time, and duration of

seconds for ‘S37 and 'S40,

—18 mA for SN54LS"/SN74L5S" and SN54S

pecified under recommended operating conditions.

'/SN74S’,
the short-circuit should not exceed one second for all of these circuits except

‘S37 and 'S40, or 100 milli-
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supply current§

switching characteristics, VCC = 5V, Ta=25"C

Icc (mA) t (ns) 1 (ns)
IccH (mA) IccL (mA) ce P.LH " P.HL R
Tvpe | Total with hiah | Total with outputs 1o Average per gate TYPE TEST Propagation delay time, Propagation delay time,
T 1! (4} Wi ou w
sk R UG : {50% duty cycle) CONDITIONS? low-to-high-level output high-to-low output
TYP MAX TYP MAX TYP MIN TYP MAX M___MLX_
S—
‘28 12 21 33 57 5.63 - Cc_=50pF, RL= 133 Q 6 9 8 12
f | GL=00BT. Tl or |
‘37 9 16.5 34 54 5.38 CL=150|:F.R|_=133Q 10 15 12 18
‘40 4 8 12 27 5.26 37 CL=45pF, RL=™ 133 Q 13 22 8 15
'H40 10.4 16 25 40 8.85 ‘40 C_=15pF, R_= 1339 13 22 8 15
‘LS28 18 36 6.9 138 1.09 "Ha0 | CL-25pF, R =938 85 12 6.5 12
'LS37 0.9 2 6 12 0.86 'LS28 12 24 12 24
‘LS40 0.45 1 3 6 0.86 Ls37 | CL=45pF, R_=6670 12 24 12 24
's37 20 36 46 80 825 'LS40 12 24 12 24
'S40 10 18 25 44 8.75 '$37, c_=50pF, R =93¢ 4 6.5 4 6.5
§ Maximum values of Icc are.over the recommended operating ranges of e CLFARD pr, A= C -
Vg and Taj typical values are at Vcc = 5V, Ta™ 25°C. #|_oad circuit and voltage waveforms are shown on pages 3-10 and 3-11.
schematics (each gate) e
ak 30 . vee
3w M 37 40 | 'HA0
INPUTS - R1 < r
A . ) Ri| 2k |4k |14k
* o meus ”) ! — R2| 600 | 600 | 390
B Y o B RS S ¥ R3| 100 | 100 45
s 11 R4 | 400 |400 | 250
p R4S L R5| 4k |4k 2k
D—————" Lol
GND

28 CIRCUITS

el

'L$28 CIRCUITS

Resistor values shown are nominal and in ohms.

GND

'L§37, ‘LS40 CIRCUITS

'37, 40, 'H40 CIRCUITS

'$37, 'S40 CIRCUITS
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switching characteristics, Vcc =5V, Ta = 25°C

TYPE

TEST
CONDITIONS#

tpLH (ns)
Propagation delay time,

low-to-high-level output

tpHL (ns)
Propagation delay time,
high-to-low-level output

MIN TYP MAX

MIN TYP MAX

CL=50pF, R_=1330 6 9 8 12
128
CL=150pF, Ry =133 Q 10 15 12 18
C = = 4 6. 4 6.5
s140 |CE 50pF, RL=930 5
CL=150pF,R_ =93 Q 6 6
#Load circuit and voltage waveforms are shown on page 3-10.
schematics (each driver)
Vee
‘: ': >
4k $4k $ 600 $ 30
b
INPUTS
A il _{_‘
| a4k OUTPUT
B ¢ RJ b
4 T 340 1 250
€ GND

‘128 CIRCUITS

Resistor values shown are nominal and in ohms.

INPUTS
A =4

O

Vce

14k

o

‘S140 CIRCUITS

OUTPUT

GND
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SERIES 54/74

BUFFER AND INTERFACE GATES WITH OPEN-COLLECTOR OUTPUTS
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supply current!

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

IccH (mA) IccL (mA) Icc (mA) tpLH (ns) tpHL (ns)
TYPE Total with Total with Average per gate TYPE TEST Propagation delay time, | Propagation delay time,
outputs high outputs low (50% duty cycle) CONDITIONS# low-to-high-level output | high-to-low-level output
TYP MAX TYP MAX TYP TYP MAX TYP MAX:
‘06, ‘16 30 48 32 51 5.17 ‘06, ‘16 10 15 15 23
‘07,17 29 41 21 30 4.17 07,17 |CL = 19PF.  RL=1100 6 10 20 30
‘26 4 8 12 22 2.00 '26 CL = 15 pF, RL =1k 16 24 1" 17
'33 12 21 33 57 5.63 "33 CL =50 pF, RL=133 Q2 10 15 12 18
‘38 5 8.5 34 54 4.88 CL=150pF, RL=133Q 15 22 16 24
q Maximum values of Igcc shown are over the recommended operating [ CL =48 e RL e 1" = M '8

ranges of Ve and Ta; typical values are at Vge =5 V, Ta = 25°C.

schematics (each gate)

INPUT—4

-

‘06, ‘16 CIRCUITS

QUTPUT
Y

GND

P
CIRCUITS R1 R2 R3
'26 4ke |16k | 1k0
'38 4kQ | 60090 | 4000

‘26, ‘38 CIRCUITS

#1oad circuit and voltage waveforms are shown on page 3-10,

INPUTS
A —

‘07, °17 CIRCUITS

S 600

_(—ﬂ

I v
}\‘_4{
Xx %03
GND

Vee

QUTPUT

»

‘33 CIRCUITS
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SERIES 54LS/74LS AND SERIES 54S/74S

BUFFER AND INTERFACE GATES WITH OPEN-COLLECTOR OUTPUTS
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supply current

switching characteristics, Vcc =5V, TA = 26°C

IccH (mA) IccL (mA) Icc (mA) tpLH (ns) tpHL (ns)
TYPE Total with Total with Average per gate TYPE TEST Propagation delay time, | Propagation delay time,
outputs high outputs low (50% duty cycle) CONDITIONS# low-to-high-level output | high-to-low-level output
TYP MAX TYP MAX TYP TYP MAX TYP MAX
‘'LS26 0.8 1.6 24 44 0.4 'LS26 CL =15pF, RL =2 k2 17 32 15 28
'LS33 1.8 3.6 6.9 13.8 1.09 'LS33 20 32 18 28
CL =45pF R =667 2
'Ls38 0.9 2 6 12 0.86 ‘Lsag | - 0P L 20 7 18 28
's38 20 36 46 80 8.25 CL=50pF 6.5 10 6.5 10
's38 | RL=930 el
Cp =150 pF 9 8.5
Y Maximum values of Icc shown are over the recommended operating
ranges of Vcc and TA; typical values are at Veg =5V, Tao = 25°C. #oad circuit and voltage waveforms are shown on pages 3-10 and 3-11,
schematics (each gate)
Vce
Vee kg SHE 2 3k
<
INPUTS 1
A
Y OUTPUT
B Y
2.25k
GND s 4 GND
'LS26 CIRCUITS "LS33 CIRCUITS
@ vee vVce
17k 3k
INPUTS INPUTS
A —¢ A
B— OUTPUT OUTPUT
Y B Y
2.25k
197 GND

‘LS38 CIRCUITS

‘S38 CIRCUITS
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recommended operating conditions

54 FAMILY SERIES 54 SERIES 54LS SERIES 548
74 FAMILY SERIES 74 SERIES 74LS SERIES 745 UNIT
‘32 ‘LS32 '$32
MIN NOM MAX | MIN NOM MAX | MIN NOM MAX
54 Family 45 5 5.5 45 5 5.5 4.5 5 55
Satpiehi; voltees; Ve 74 Family | 4.75 5 525 | 4.75 5 525 |4.75 5 525 |
High-level output current, IQH —800 —400 —1000 | wA
54 Family 16 4 20
Low-level output current, Q| 74 Family 6 3 20 mA
- 54 Family —55 126 | —55 125 | -85 125
Operating free-air temperature, TA 74 Family o 75 o 70 o 70 c
electrical characteristics over recommended free-air temperature range (unless otherwise noted)
SERIES 54 SERIES 54LS SERIES 54S
PARAMETER TEST TEST CONDITIONS SERIES 74 SERIES 74LS SERIES 748 UNIT
FIGURE ‘32 ‘LS32 'S32
MIN Typi MAX |MIN TYPI MAX |MIN TYPI MAX
VIH High-level input voltage 1,2 2 2 2 \
] 54 Family 0.8 0.7 0.8
ViL Low-level input voltage Yo 73 Family 08 Y o8 A
Vik Input clamp voltage 3 Vee = MIN, =8 -1.5 -1.6 -1.2 \'
Ve = MIN, VIH=2V, 54 Family 2.4 3.4 2.5 3.4 2.5 3.4
You Hisvlevel cumutvoltaes ! |::= MAX " 74 Family 24 34 27 34 27 34 "
Vee = MIN, IoL = MAX 54 Fam?lv 0.2 0.4 0.25 0.4 0.5
VoL Low-level output voltage 2 VIL = Vi max 74 Family 0.2 0.4 0.35 0.5 0.5 A
1oL =4 mA | Series 74LS 0.25 0.4
E ] V=55V 1 1
Iy Input current at maximum input voltage 4 Vee = MAX mA
Vi=7V 0.1
I High-level input current 4 Vee = MAX Ta s et uA
VIH=27V 20 50
he Low-level input current 5 Ve = MAX bd Mol it el =.s.] mA
ViL=05V -2
los Short-circuit output current® 6 Vee = MAX i Famflv =% =50 =20 =100 A0 =100 mA
74 Family -18 -55 | -20 —100 | —40 -100
Total, outputs high 15 22 3.1 6.2 18 32
Icc Supply current Total, outputs low 7 Vee = MAX 23 38 4.9 9.8 38 68 mA
Average per gate Vee=5V, 50% duty cycle 4.75 1.0 y )

TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
tAll typical values are at Voo =5V, Tp = 25°C,
§|| = —12 mA for SN54’/SN74’ and —18 mA for SN54LS’/SN74LS’ and SN54S'/SN74S’,
*Not more than one output should be shorted at a time, and for SN54LS’/SN74LS’ and SN54S’/SN74S’, duration of the short-circuit should be less than one second.
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switching characteristics at Vggc =5V, Ta = 25°C

tpLH (ns) tpHL (ns)
TYPE TEST Propagation delay time, | Propagation delay time,
CONDITIONS# low-to-high-level output | high-to-low-level output
MIN TYP MAX MIN TYP MAX
‘32 |CL=15pF, R =400% 10 15 14 22
‘LS32|C = 15pF, R =2k& 14 22 14 22
52 CL=15pF, R_=2800Q 4 7 7
CL=50pF, R_=280% 5
#Load circuit and voltage waveforms are shown on pages 3-10 and 3-11.
b3 < l S
:,ZOk 20k S1k < 8k :»120
INPUTS V_"
A IV L
i
o la
B
Y OUTPUT Y
F g
S GND

'LS32 CIRCUITS

Resistor values shown are nominal and in ohms,

schematics (each gate)

Vce
4k %4k 25k 1.6k 130
INPUTS bt
| OUTPUT Y
[} r
F § =
1k 1k
28 + GND
”
‘32 CIRCUITS

INPUTS

A

2.8k

Vee

'S32 CIRCUITS

GND
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recommended operating conditions

54 FAMILY SERIES 54 SERIES 54H SERIES 54L SERIES 54LS SERIES 54S
74 FAMILY SERIES 74 SERIES 74H SERIES 74L SERIES 74LS SERIES 74S
"L51,°L54, ‘LS51, ‘LS54, UNIT
‘51, ‘54 'H51, 'H54 '$51, ‘S64
‘LS55 ‘LSS5
MIN NOM MAX [ MIN NOM MAX [ MIN NOM MAX | MIN NOM MAX | MIN NOM  MAX
54 Family a5 5 55 | 45 5 55| a5 5 55| 4.5 5 55 | 45 5 5.5
Supply voltage, Ve \
74 Family | 4.75 5 525|475 5§ 525|475 5 525|475 5 525 475 5 5.25
Cioie i 54 Family 400 500 100 400 1000 P
-level ou’ cur 2
ot outes O 74 Family “a00 500 200 —400 “1000 | “
Low-level output current, | 54 Family 6 20 2 a 0]
-level Ut current,
ow ® oL 74 Family 16 20 3.6 8 20| "
B —— 54 Family 55 125 | 55 125 | -55 125 | 55 125 | 55 125 .
rating e anr rature,
nhnglree: e A 74 Family 0 70 0 70 0 70 0 70 0 70
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SERIES 54 SERIES 54H SERIES 54L SERIES 5418 SERIES 545
— SERIES 74 SERIES 74H SERIES 74L SERIES 74LS SERIES 74S
ETER TEST CONDITIONS ‘L51, 'L54, 'LS51, LS54, UNIT
FARAN FIGURE 51, '54 'H51, 'H54 'S51, 'S64
‘L5§ ‘LS55
MIN  TYPI MAX |MIN TYPE MAX | MIN TYPE MAX [MIN TYPf MAX |MIN TYP! MAX
High-level
Giip  onieve 1,2 2 2 2 2 2 v
input voltage
Low-evel [ 54 Family 0.8 0.8 0.7 0.7 0.8
ViL . 1,2 - v
input voltage [ 74 Family 08 0.8 0.7 0.8 0.8
ViK Input clamp voltage 3 Ve = MIN, =8 -1.5 -1.5 -1.5 ~1.2 \2
High-level Vee = MIN, 54 Family 24 34 24 34 24 33 25 34 25 34
VoH 1 VL = VL max, v
SautVltage 10H = MAX 74 Family 24 34 24 34 24 32 2.7 34 2.7 3.4
54 Famil 0.2 0.4 0.2 0.4 0.15 . .25 4 0.
Low-level VGe = MIN, loL = MAX =ulis L] 9 < =
VoL eeorvni 2 S 74 Family 0.2 0.4 0.2 0.4 0.2 0.4 0.35 0.5 05| v
Ty H 1oL = 4 mA | Series 74LS 025 04
I 13 tat V=55V 1 1 0.1 1
I R 4 Ve = MAX ! mA
maximum input voltage Vi=7V 0.1
High-level ViH =24V 40 50 10
T s a Vee = MAX i uA
input current ViH=27V 20 50
Vi =03V ~0.18
Lowevel
he g ] Vee = MAX ViL =04V -1.6 -2 -0.4 mA
input current
ViL=05V -2
Short-circuit 54 F amil ~20 55 | —40 -100 | -3 =15 | = = —4 -
Ios or 6 Vee = MAX -mn y 5 20 00 0 100 mA
output current® 74 Family -18 -55 | —40 —100 | -3 -15 | -20 —-100 | —40 —100
Icc Supply current 7 Voo = MAX See table on next page mA

T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions,
1Al typical values are at Vog = 5 V, T4 = 25°C.
§|l = —12 mA for SN54’/SN74’, -8 mA for SN64H'/SN74H’, and —18 mA for SN54LS'/SN74LS’ and SN54S’/SN74S°,
*Not more than one output should be shorted at a time, and for SNS54LS'/SN74LS’, SN54H'/SN74H’, and SN54S’/SN74S’, duration of the short-circuit should not exceed

one second,
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supply current

| A IccL (mA) et i)
TERE Total wtn:t(r::-::ir:mis high | Total v:l:ict:l':-u(ulputs low Alscae ge. AL gui
(50% duty cycle)

TYP MAX TYP MAX TYP
‘51 4 8 7.4 14 2.85
‘54 4 8 5.1 9.5 4.55
‘H51 8.2 12.8 15.2 24 £.85
‘H54 7.1 11 9.4 14 8.256
‘L51 0.44 0.8 0.76 1.3 0.30
‘L54 0.39 0.8 0.60 0.99 0.50
‘L65 0.22 0.4 0.38 0.65 0.30
‘LS51 0.8 16 1.4 2.8 0.55
‘LS54 0.8 1.6 1.0 2 0.9
‘LS55 0.4 0.8 0.7 1.3 0.55
'S51 8.2 17.8 13.6 22 5.45
‘S64 7 12.5 8.5 16 7.75

ﬂMaximum values of I¢c are over the recommended operating ranges
of Vg and Ty typical values are at Vec=5V, Ta= 25°C.

schematics (each gate)

The portion of the circuits within the dashed
repeated (with as many emitters or
input diodes as applicable) for each additional

lines is

AND section.

Resistor values shown are nominal and in ohms,

0k

INPUTS
|
I

‘L51, ‘L54, ‘LS5 CIRCUITS

Ve

Vee

OUTPUT
¥

GND

switching characteristics at Vg =5V, TA =25°C

INPUTS
—

tpLH (ns) tpHL (ns)
TYPE TEST Propagation delay time, | Propagation delay time,
CONDITIONS#* low-to-high-level output [ high-to-low-level output
MIN TYP MAX MIN TYP MAX
‘561, ‘54 CL=15pF, R =400 13 22 8 15
‘H51 CL=256pF, RL=2809 6.8 1" 6.2 1"
"'H54 Cp = 25pF, R =280 7 1" 6.2 1
hoacdecadl 50 pF, R =4k 50 90 35 60
‘55 & pF, RL
'LS51, 'LS55 [C =16 pF, R =2k 12 20 12.5 20
LS54 CL=156pF, RL=2kQ 12 20 12.5 20
CL=15pF, RL=2809 35 5.5 35 5.5
'S51, 'S64 = E L “
CpL=50pF, R =280%Q 5 5.5
#Load circuit and voltage waveforms are shown on pages 3-10 and 3-11.
vee
@ 760 58
vee
130
INPUTS
an
______ _ll OUY:U‘
|
I
il
DUIVFUT |
: 470
| 4 GND
GND |
7 | 7
_____________ J
‘51, ‘54 CIRCUITS ‘H51, '"H54 CIRCUITS
Vee
v
v
35k
ouTPUT
i1
p ouTPUT
L 4
|

‘LS51, "LS54, ‘LS55 CIRCUITS

P
28k |
) 250
H 1| s00
;.* GND
F 3 3]
4

'S51, 'S64 CIRCUITS
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recommended operating conditions

SN54S65 SN74S65 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Vg 4.5 5 55 | 4.76 5 5.25 \"
High-level output voltage, VoH 5.5 6.6 v
Low-level output current, lg| 20 20 | mA
Operating free-air temperature, Ta -5656 125 0 70:] %€
electrical characteristics over operating free-air temperature range
(unless otherwise noted)
TEST ‘S65
PARAMETER TEST CONDITIONST UNIT
FIGURE MIN TYPF MAX
ViH High-level input voltage 1.2 2 \"
ViL Low-level input voltage 1,2 0.8 \
Vik Input clamp voltage 3 Vec=MIN, |1 =-18mA -1.2 \
i Vec=MIN, Viy=08YV,
loH High-level output current 1 : 250 | wA
VoH =55V
Vec=MIN, VL=2V,
Vv Low-level output volta: 2 0.5 A
G, T cxp - loL = 20 mA
Input current at
1 . . 4 Veec=MAX, V=55V 1| mA
maximum input voltage
iy e 2 |vec=max, vi=27v 50 | uA
H current cc - S .
Low-level input
TR 5 Veec=MAX, V=05V -2 | mA
current
lccH Supply current, output high 7 Vee = MAX 6 11| mA
lccL Supply current, output low Vee = MAX 8.5 16 | mA

T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating

conditions.
TAN typical values are at Vo =5 V, Tp = 25°C.

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

'S65
PARAMETER TEST COND|T|ONS# MIN_TYP MAX UNIT
_ Propagation delay time, C_=15pF, RL=280% 2 5 7.5 ns
low-to-high-level output CL=560pF, RL=280%Q 8 ns
o Propagation delay time, C_L=15pF, RL=280Q 2 bS5 8.5 ns
high-to-low-level output CL=50pF, R_=280Q 6.5 ns

#Load circuit and voltage waveforms are shown on page 3-10.

schematic

INPUTS
5 X

B
C
D

Resistor values shown are nominal and in ohms.

Vee

OUTPUT Y
’_

b GND
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recommended operating conditions

54 FAMILY SERIES 54 SERIES 54LS SERIES 54S
74 FAMILY SERIES 74 SERIES 74LS SERIES 748
W, ‘LS125A, 'LS126A '$134 -
‘425, ‘426
MIN NOM MAX |[MIN NOM MAX [MIN NOM MAX
Sl vilisn Voo 54 Family 45 5 55| 45 5 55| 45 5 5.5 v
’ 74 Family 4.75 5 525|475 5 5.25|4.76 5 625
High-level output current, 1oH D Ay = =1 = mA’
74 Family -5.2 —286 —6.5
Low-level output current, loL i e = L mA
74 Family 16 24 20
Opersting free-sir temperature, TA 54 Family —55 126 | -55 125 | —55 125 oc
74 Family 0 70 0 70 0 70
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SERIES 54 SERIES 54LS SERIES 548
TEST SERIES 74 SERIES 74LS SERIES 748
PARAMETER FIGURE TEST CONDITIONS? ‘125, "126, "LS125A, ‘LS126A 5134 UNIT
‘425, '426
MIN TYPI MAX|MIN TYPi MAX [MIN TYPI MAX
ViH High-level input voltage 1,2 2 2 2 v
ViL  Lowlevel input voltage 1,2 ';’: ix::: g:: 2:: ?;',: v
Vik Input clamp voltage 3 Vee = MIN, =8 15 ~15 -1.2| Vv
Von Highiews! output voltege . Vce = MIN, VIiH=2V, | 54 Family 24 33 24 24 3.4 ”
VL= V|Lmax, loH =MAX| 74 Family 24 34 24 24 3.2
Vce = MIN, p— 54 Family 0.4 0.25 04 0.5
VoL Lowlevel output voltage 2 VIH=2V, 74 Family 0.4 0.35 05 0.5 v
VL= VL max [Ig_ = 12 mA[ Series 74LS 0.26 0.4
Off-state (high-impedance ¥co~WAx, Yhoo o i ]
loz 19 VIH=2V, Vp=04V —40 -20 HA
state) output current
VL = V)L max Vg=05V -50
I Inpu‘t current at 4 Vee = MAX V=565V 1 1 mA
maximum input voltage V=7V 0.1
WH High-level input current 4 Vee = MAX Y= 24N 0 BA
ViH=27V 20 50
i  Lowevel inputcurrent 5 Ve = MAX o sl ~18 oA mA
ViL=05V -2
los Shortcircuit output current® 6 Ve = MAX = anflv = i w i mA
74 Family —28 —70| —40 —225 | —40 —100
lcc  Supply current 7 Ve = MAX See table on next page mA

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.

€E-9

FAN typical values are at Ve = 5 V, Ta = 25°C.
§I| = —12 mA for SN54’/SN74’ and —18 mA for SN54LS’/SN74LS’ and SN54S'/SN74S".
®Not more than one output should be shorted at a time, and for SN54LS’/SN74LS’ and SN54S’/SN74S’, duration of the short circuit should not exceed one second.
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supply current’

schematics (each gate)

TEST CONDITIONS Icc (mA) 9= 4— Ve
TYPE DATA OUTPUT S RIS )/T IS w$ 63 |
MIN TYP MAX 4k g 25k S i,
INPUTS CONTROLS ) /‘| L ¥ Hmonn
125,425 0V a5V 32 54 e 1] PO, 5 ;
‘126, ‘426 ov oV 36 62 P xl: @ws {  oureur
> v
‘LS125A ov 4.5V 1 20 CoNTROL ’ )
L5126 | OV oV 12 2 ¢ X - - ‘*l
ov oV & 13 - * & o GND
'$134 5V oV 9 16 PO
A
5V 5V 14 25
‘125, 425 CIRCUITS
I Maximum values of Icc are over the recommended operating
ranges of Vgoe and Ta; typical values are at Vg =5V,
Ta =25°C. +— Ve
4kS426KS 25k e as we 85 i
> L 128 ONLY)
Ll j
- i
C?::;STOL f oS ouvut
(4
(.
16k r ST :E 626 s ﬁ
> » e 9 @ GND
DATA }’
INPUT
A
‘126, 426 CIRCUITS
Resistor values shown are nominal and in ohms.
switching characteristics, Vcc =5V, Ta = 25°C
SERIES 54/74 SERIES 54LS/74LS SERIES 54S5/74S
PARAMETER TEST ‘125, '425 | "126, '426 TEST ‘LS125A ‘LS126A TEST ‘S134 UNIT
CONDITIONS# [TYP MAX |TYP MAX |CONDITIONS# [TYP MAX|TYP MAX CONDITIONS# TYP MAX
Propagation delay time, CL=15pF, RL.=280%Q 4 6
Wi P o 8 13| 8 13 9 15| 9 ppL_2P 7L ns
low-to-high-level output CL=50pF, RL=280| 5.5
P i lay time, C =50pF, CL = 45 pF, CL=15pF, RL=280Q 5 75
pyy, TGN n doley SENS Lmome 12 18| 12 18| CLTPP 7 11| 8 1wpt— 2P L ns
high-to-low-level output R =400 2 R =667 Q2 CL=50pF, R_=2800Q 7
tPZH Output enable t‘fme to high level 1 17] 11 18 12 20| 16 25 CL =50 pF, Ry =280 Q2 13 19.5| ns
tPzL Output enable time to low level 16 25| 16 25 15 25| 21 35 14 21| ns
tPHZ Output disable time from high level] C_ =5 pF, 5 8| 10 16| CL=5pF, 20 25 CL=5pF, Ry =2809 55 85| ns
tp.z Output disable time from low level | R =400 2 7 12 12 18| RL=66790 20 25 9 14| ns

#Load circuit and voltage waveforms are shown on page 3-10 and-3-11,
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recommended operating conditions

54 FAMILY SERIES 54 SERIES 54LS
74 FAMILY SERIES 74 SERIES 74LS
'365A, '366A ‘LS365A, 'LS366A | UNIT
'367A, '368A ‘LS367A, 'LS368A
MIN NOM MAX | MIN NOM MAX
54 Family 4.5 5 55 | 4.5 5 5.5
Bupety.voltags. Vioc 74 Family | 4.75 5 525 | 475 5 525 '
High-evel output current, |oH B Sy - ' A
) 74 Family -5.2 —-26
54 Family 32 12
Low-level output current, |QL 72 Eamily 32 En mA
. . 54 Family -55 1256 | -55 125 .
Operating free-air temperature, T A 7a Family 0 70 0 70 Cc
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SERIES 54 SERIES 54LS
TEST SERIES 74 SERIES 74LS
PARAMETER TEST CONDITIONS ‘365A, '366A ‘LS365A, ‘LS366A UNIT
FIGURE 3674, '368A "LS367A, 'LS368A
MIN TYPI  MAX | MIN TYPE MAX
VIH High-level input voltage 1,2 2 2 \"
ViL  Lowdlevel input voltage 1,2 o e e .18 Y
’ 74 Family 0.8 0.8
Vik  Inputclamp voltage 3 Vee = MIN, =8 -15 -1.5 v
i Vee = MIN, ViH =2V, | 54 Family 2.4 3.3 2.4 3.3
Yoy MHisrievslioutpusyoltsos ! VL = ViL max, IQoH =MAX | 74 Family 24 3.1 24 3.1 i
Vce = MIN, loL = MAX 54 Fam?lv 0.4 0.25 0.4
VoL Low-level output voltage 2: VIH=2V, 74 Family 0.4 0.35 0.5 A
ViL=ViLmax | loL=12mA| Series 74LS 0.256 0.4
oz Off-state (high-impedance state) 19 Vce = MAX, ViH=2V, Vp=24V 40 20 uA
output current ViL = VL max Vp=04V —40 —-20
Iy Input current at maximum input voltage 4 Vee = MAX L ! mA
) V=71V 0.1
. . ViH=24V 40
IH High-level input current 4 Vg = MAX V=27V = HA
i e R —40 ~20 | uA
3 Either G inputat 2V
. Ainputs
[ITH Low-level input current Vee ='MAX, V=04V, A S
Both G inputs at 0.4 V mA
G inputs Ve = MAX, V=04V, -1.6 -0.4
los Short-circuit output current® Vee = MAX —40 —130 | —40 —-225 mA
Icc Supply current 7 Ve = MAX See tahle on next page mA

TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
$AI typical values are at Vec =5 V, Ty = 26°C.
§|| = —12 mA for SN54'/SN74’ and —18 mA for SN54LS/SN74LS’, SN54S/SN74S".

*Not more than one output should be shorted at a time, and for SN54LS’/SN74LS’ and SN54S’/SN74S’, duration of output short-circuit should

not exceed one second.
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supply current!

switching characteristics, Voc =5 V, T = 25°C, see note 1

TYPE DATA OUTPUT Icc (mA) TesT SERIES 54/74 . SERIES 54LS/74LS
INPUTS | CONTROLS | TYP MAX PARAMETER* CONDITI ‘365A, '367A ‘366A, '368A CONDITIONS ‘LS365A, 'LS367A |'LS366A, ‘LS368A
‘365A, ‘367A oV 45V 65 85 TYP MAX TYP MAX TYP MAX TYP MAX
'366A, "368A oV 45V 59 77 PLH 16 17 10 16 7 15
‘LS365A, 'LS367A| OV 45V 14 24 PHL Cy = 50 pF, 22 16 Cp = 45 pF, 9 22 12 18
"LS366A, 'LS368A| OV a5V 12 21 PZzH R| =400 2 35 35 R =667 2 19 35 18 35
7 37 24 40 28 45
T Maximum values of | are over the recommended tPZL 3
cc PHZ CL-5pF 1 1 CL=5pF 30 32
es of Ve and Tx . i 4 :
operating ranges o CE A; typical values anf Wiz AL = 400 2 37 27 R =667 2 35 35
atVgc=5V,Tao=25C. e
"tpLH = Propagation delay time, low-to-high-level output tpz = Output enable time to low level
tpH L = Propagation delay time, high-to-low-level output tpz = Output disable time from high level
tpzH = Output enable time to high level tpz = Output disable time from low level
. NOTE 1: Load circuits and voltage waveforms are shown on pages 3-10 and 3-11.
schematics
TO OTHER DRIVERS TO OTHER DRIVERS
CONTROL SECTION [’ 10F 6 DRIVERS CONTROL SECTION 1 OF 6 DRIVERS
| il St prcons Rl v o L e e = | e Woeios Pearuaitonlip o - | e T e, ik LY
i o [ 1 o, 55 |
ak 600 21k ak 600 * 40
1 1o At L 0y 1 o i
1 1o o | 1 [ o |
1 | P A had L | 1 4 [ g o h |
conTROL | [ | conTROL | [ |
& L PP -\{ . ouTPUT INEWT 1L AP 4 ouTPUT
I A 1 - ! i i Y
}
CONTROL : i ‘ﬂ)'\ t ! CONTROL 300 | 2450 ot !
INPUT I 1 1 INPUT Lo L !
G2 | I ] 62 ! U |
! | 2K 0 i I L e I
- GND ’ ¢ GND
DATA  — T T T - T= == 4 L———-—-—,l; ——————— - patTA —~ T T T T T T T T~ =k L'.‘___—J, ‘‘‘‘‘ =
INPUT INPUT
A A
=2 }m OTHER DRIVERS _:}m OTHER DRIVERS
‘365A CIRCUITS ‘366A CIRCUITS
1 OF 2 CONTROL SECTIONS 10F 6 DRIVERS 1 OF 2 CONTROL SECTIONS 10F 6 DRIVERS
________ g 3 e S e Ve e e e ) e e S e ) e
1 | | 1 ] 1 | |
4k R? 31k ak Rt 4k 750 40
I | I . L * I I [} I I
| | | ia 1 I | ' \a |
[ ] o 1 1 . o ) Y [
conTROL | | | \-ﬁ | conTROL | I | [
INPUT 4k INPUT ak
G10RG ! | I_output | ouTPUT
G10R G2 G1oR G2
I r o 1 Y 1 IR 1 b
| 200 3450 | ! I I 200 $450 I 1 I
| | | 1 | 1 1 1
! | | 1 1 I 1 = I
| { ] 2K 9 1 1 [ [ [
' : GO L s f e a e
DATA e < Lelm s === = = ,% ————— 4 ORIR. T T TUomammam o B SR "‘_—-—r{, _____
INPUT INPUT
A L—» TO OTHER DRIVERS OF SAME SECTION A L» TO OTHER DRIVERS OF SAME SECTION
L—e |, TO OTHER CONTROL SECTION L, TO OTHER CONTROL SECTION
*J' AND OTHER DRIVERS TR is 600 0 for the control

TR is 600 2 for the control
section associated with G1
and 900 £ for the control
section associated with G2.

‘367A CIRCUITS

section associated with G1
and 900 £ for the control
sectjon associated with G2.

Resistor values shown are nominal and in ohms.

‘——= § AND OTHER DRIVERS

"368A CIRCUITS
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recommended operating conditions

54 FAMILY SERIES 54 SERIES 54H
74 FAMILY SERIES 74 SERIES 74H
‘H50, ‘H52, UNIT
23 ‘50, ‘63
‘H53, 'H55
MIN NOM MAX |MIN NOM MAX | MIN NOM MAX
54 Family 4.5 5 6.5 4.5 5 5.5 45 5 55
Sueply yoltags, Vice 7aFamily |475 5 625|475 5 525|475 65 525 v
High-level output current, IgH —800 —400 —500 | uA
54 Family 16 16 20
Low-level output current, gL 74 Family 6 6 >0 mA
. Y 54 Family —55 125 | —55 125 | —B5 125 ,
Operating free-air temperature range, T 74 Family 0 5 o o 5 70 C
The ‘23, ‘50, and ‘53 are designed for use with up to four ‘60 expanders.
The 'H50, "H53, and "H55 are designed for use with up to four 'H60 expanders or one "H62 expander.
The 'H52 is designed for use with up to six ‘H61 expanders.
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SERIES 54 SERIES 54H
TEST : SERIES 74 SERIES 74H
PARAMETER PIIRE TEST CONDITIONS - - ‘H50, "H52 UNIT
‘H53, 'H55
MIN TYPE MAX [MIN TYPF MAX | MIN TYPI MAX
V|4 High-level input voltage 1,2 2 2 2 \
VL Low-level input voltage 12 0.8 0.8 08 | V.
VK Input clamp voltage 3 Vee=MIN, 1)=§ -1.5 -1.5 =156 \"
VpoH High-level output voltage 1 Ve = MIN, Vi=a, IoH=MAX | 24 34 24 34 24 34 \'
VoL Low-level output voltage 2 Vee = MIN, V| =a, loL = MAX 0.2 0.4 0.2 0.4 0.2 0.4 A
Iy Input current at maximum input voltage 4 Vee=MAX, |v|=565V 1 1 1 | mA
Iy High-level input current :::":Z':fzs 4 |Vec=MAX, Viy=24V 1;g ca il [P
lj  Low-level input current I oy 5 Vee = MAX, V|L=04V -l s i mA
Strobe of "23 —6.4
o 54 Family —20 -55 | =20 —55 | —40 —-100
lps Short-circuit output current® 6 Vee = MAX T2 Family —5 T gy —55 120 — 160 mA
Icc Supply current 7 Ve = MAX See table on next page mA

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.

t Al typical values are at Vo =5 V, Tp = 25°C.

§|| = —12 mA for SN54’/SN74’ and —8 mA for SN54H'/SN74H’,
AThe input voltage is Vi = 2 Vor V||_= V| _max, as appropriate, See tables with test figures 1 and 2.
®N ot more than one output should be shorted at a time, and for the SN54H’/SN74H’, duration of short-circuit should not exceed one second.
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electrical characteristics using expander inputs, Vcc = MIN, TA = MIN (unless otherwise noted)

I1X (mA) Y (V)
X ’ B‘E(Q) VoH (V) VoL (V)
TYPE (I for 'H52) e, High-level output voltage Low-level output volta:
Expander current output transistor Q i
TEST CONDITIONS [MIN TYPT MAX | TEST CONDITIONS | MIN TYPI MAX | TEST CONDITIONS | MIN TYPT MAX | TEST CONDITIONS | MIN TYPE MAX
SN5423 Vxx =04V, =3.5 | Ix +1xX =410 A, Ix = 150 pA, Ix + 1% = 300 pA,
RXx =0, IX=— A, Ryy = 114 Q4
SN5450 loL = 16 mA, —29 | RXx=0 1] X7 1%0m 24 34 XX 02 04
loL=16 mA, IoH = —400 uA, loL =16 mA,
SN5453 See Figure 10 —2.9 | See Figure 11 See Figure 12 See Figure 11
SN7423 Vxx =04V, —3.8 | Ix +1X =620 uA, Ix =270 uA, Ix + 1% =430 pA,
RXx =0, I = —270 A, Ryx = 105 04
: loL =16 mA, -3. 1 24 34 X 02 04
i DL loL = 16 mA, IoH = —400 A, loL = 16 mA,
SN7453 See Figure 10 —3.1 | See Figure 11 See Figure 12 See Figure 11
Vx =14V, Ix + 1% =700 uA, Ix = 320 pA, Iy + 1% =470 A,
EMEA A 1 X—o Rx_ 3(0 ’ |5— :32; A Rx_ 3(63 90“
sNsams3,| X7 =HE| | 1.4] X 5 24 34 XX : 02 04
SNB4HSS loL=0, loL =20 mA, IoH = —500 uA, loL =20 mA,
See Figure 10 See Figure 11 See Figure 12 See Figure 11
Vx=14V, Ix +1x=1.1mA, Ix = 570 pA, Ix +1x = A,
SN74HBO,) | x—o RX‘ —xo " Ix_55(;g A Rx_ —)(636:)“
SN74Hs3,] X7 =5 iy 1] X KA 24 34 wt i 02 04
SN7AHES loL=0, loL=20mA, loH = —500 pA, loL =20 mA,
See Figure 10 See Figure 11 See Figure 12 See Figure 11
Ix = —300 uA,
SN54H52 | V=1V, =27 —45 Vx =1V, 1x 2 ‘;
=20mA,
IOH = —500 KA, loH = -500 uA, | 2.4 34 oL 02 04
" 1 Ta = MAX,
SN74H52 See Figure 13 -29 —5.35 See Figure 13 i
See Figure 14

iAII typical valuesareat Voo =5V, Ty = 25°c.
‘H;x equals 114 £ for SN5423, 138 {2 for SN5450 and SN5453, 105 2 for SN7423, and 130 {2 for SN7450 and SN7453,

supply current

IccH (mA) IccL (mA) 'cc (mA)
TYPE | Total with outputs high | Total with outputs low Aidengs por gute
(50% duty cycle)
TYP MAX TYP MAX TYP
'23 8 16 10 19 45
‘50 4 8 7.4 14 2.85
‘63 4 8 5.1 9.5 4.55
'H50 8.2 12.8 15.2 24 5.85
'H52 20 31 15.2 24 17.6
'H53 71 11 9.4 14 8.25
'H55 4.5 6.4 7.5 12 6.00

T Maximum values of Icc are over the recommended operating ranges of Ve
and T p; typical values are at Voo =5V, Tp = 25°C.

S31v9 319VANVdX3
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switching characteristics, Voc =5V, Ta = 25°C

tpLH (ns) tpHL (ns)
TYPE TEST CONDITIONS* Propagat.ion delay time, Propagation delay time,
low-to-high-level output | high-to-low-level output
TYP MAX TYP MAX
193,50, 53 | L~ 18 PF. RL=4008 13 22 8 15
Expander pins open
50 S5 1PRF: BL =4000, 15 30 10 20
From input of ‘60 expander]
'H50 6.8 11 6.2 1
‘H52 CL=25pF, R_.=280%, 106 15 9.2 15
'H53 Expander pins open 7 11 6.2 11
'H55 7 1 6.5 1
'H50 CL=25pF, R =280%, 1 7.4
"H52 C=15pF (GND to X of 14.8 9.8
'H53 'H50, 'H53, or 'H55; or 1.4 7.4
'H55 to X of 'H52) 1.4 7.7

#Load circuit and voltage waveforms are shown on page 3-10.

TYPICAL ADDED PROPAGATION DELAY TIME vs EXPANDER-NODE CAPACITANCE

schematics (each gate)

10 T 4.0 T
C_ =25pF CL =25 pF

¢ 9 RL=289D. / g 35} R_=280%Q
E g Ta=26C i Ta=25°C
F o o

c > 30
E L 7 / %n L
[ -
03 ,/ 02,5
c5 6 €5 0
20 / g0 “Y\Y\fgg
® =5 ST 2.0 o s )
g3 // g3 o e“q1u‘*6
g -4 4 o - o> v\g,’b‘ 5\4
- / a$ 15 5&1\6& v“’@

o
EEE 33 e |
T3 28 10 2 w1ae
-3 N54H50, SN74H50 4 62, S "
f 3 2 7 S : | & / 5N5n\:/\
e A SN54H52, SN74H52 JF o8 i
S5 1 SN54H53, SN74H53 I :/,,
s o SN54H55, SN74H55 5 3

0 5 10 15 20 25 30 o 5 10 15 20 25 30

Cx or Cx—Expander-Node Capacitance—p F Cx or Cx—Expander-Node Capacitance—pF

Vee v Vee
WtV
INPUTS 100
4k WV
—4
ak
- ou‘rvrm
4k
n
i Q
STROBE ——‘—-HJ,
x y
X
800
If expander is not used, GND
leave X and X open.
'23 CIRCUITS
Vee
INPUTS
= 130
r
7

FN\

OUTPUT ¥

|
|
|
I
[
|
|
|
1
|
[
1
1
I
I

‘63 ONL.YJ

GND

If expander is not used, leave X and X open.
‘50, ‘563 CIRCUITS

Resistor values shown are nominal and in ohms.

S31v9 318VANVdX3
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recommended operating conditions schematic (each gate)
SN5460 SN7460 UNIT ——Vce
MIN NOM MAX | MIN NOM MAX s
> OUTPUT X
Supply voltage, Vcc 4.5 5 5.5 | 4.75 b 525 | V {Bow Now 2)
Operating free-air temperature, Ta —55 125 0 70| °c INPUTS f ¥ i_ -
The ‘23, ‘50, and "53 are designed for use with up to four ‘60 expanders. i T

GND

Vedd
‘60 CIRCUITS

NOTES: 1. Connect to X input of ‘23, ‘50, or ‘53 circuit.
2. Connect to X inout of ‘23, ‘50, or ‘563 circuit.

Resistor value shown is nominal and in ohms.

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

PARAMETER TEST SN5460 SN7460 UNIT
FIGURE TEST CONDITIONS MIN TYPE MAX TEST CONDITIONS MIN TYPI MAX
ViH High-level input voltage 15 2 2 A\
ViL Low-level input voltage 16 0.8 0.8 \"
Vee=45V, V=2V, Vee =475V, Vi =2V,
- On-state voltage between cc IH cc IE
VX X(on) 15 V=11V, Ix=35mA, 04 |Vx =1V, Ix=38mA, 0.4 \Y%
expander outputs = 5
TaA=-55C Ta=0"C
Vee=45V, ViH=2V, Vec=4.75V, ViH =2V,
Ix(on) On-state expander current 15 vx =11V, Ix=0, -0.3 Vx=1V, X =0, -0.43 mA
Ta =—-565°C Tpo=0°C
Vec=45V, V=08V, Ve =475V, VL =08V,
IX(off) Off-state expander current 16 Vx =45V, Rx =12k, 150 |Vx =45V, Rx =12k, 270 | wA
Ta=-55C Ta=0°C
Input cu tat
I —— 4 |vee=55V, V|=55V 1|vee=525v, v|=55V 1| maA
maximum input voltage
I1H High-level input current 4 Vee=55V, V=24V 40 |Vgc=525V, V=24V 40 | KA
TR Low-level input current 5 Vec =55V, V=04V —-16|Vec=5.25V, V=04V —1.6 | mA
Vee=5.5V, V=45V, Vec=5.25V, V=45V,
lcclon) Supply current, expander on 7 = 1.2 2.5 _ 1.2 25| mA
: 4 Vx =085V, Ix=0 V=085V, Ix=0
Vee=55V, V=0, Vee=5.25V, V=0,
IcCloff) Supply current, expander off 7 L 2 4 = 2 4 | mA
Vx =085V, IX=0 Vx =085V, Ix=0

fan typical values are at Ve =5V, TA= 25°C.

SHIANVdX3
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recommended operating conditions

SN54H60 SN74H60
SN54H62 SN74H62 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Vo 4.5 5 55 | 4.75 5 5.25 A"
Operating free-air temperature, T p —55 125 0 70 | °c

The 'H50, "H53, and 'H55 are designed for use with up to four "H60 expanders or one
'H62 expander.

See schematics
next page

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

TEST SN54H60, SN54H62 SN74H60, SN74H62
PARAMETER UNIT
FIGURE TEST CONDITIONS MIN TYPi MAX TEST CONDITIONS MIN TYPI MAX
VIH High-level input voltage 15 2 2 \4
ViL Low-level input voltage 16 0.8 0.8 \"
Vee=45V, Vig=2V, Veec =475V, Viy=2V,
Vx =11V, Ix=5.85mA, 04 |Vx=1V, IX =6.3mA, 0.4
On-state voltage between Ta=-55"C Ta=0°C
VXX(on) 15 A
expander outputs Vee=565V, ViH=2V, Vee =525V, ViH=2V,
Vx=1V, Ix=7.85mA, 0.4 [Vx=1V, I =7.4mA, 0.4
Ta=125C Ta=70°C
Vec=45V, Viu=2V, Vee =475V, Vig=2V,
IX{on)  On-state expander current 15 Vx =11V, Ix=0, —470 Vx=1V, Ix=0, —600 HA
Ta=-55"C Tp=0°C
Vec=45V, VijL=08YV, Vec =475V, ViL=08V,
I1X(off) Off-state expander current 16 Vx=45V, Rx=575Q, 320 |[Vx =45V, Ryx=575%, 570 | uA
Ta=-55°C Ta=0°C
Input current at
Iy . . 4 Vee=56.5V, V=55V 1|Vecc=5.25V, V=55V 1] mA
maximum input voltage
IH High-level input current 4 Vee=5.5V, V=24V 50 |Vec=5.25V, V=24V 50 | umA
T8 Low-level input current 5 Vee=56.5V, V=04V —2|Vcc=525V, V=04V -2 | mA
fonlsn Supply current, 'H60 = Vee=56.5V, V=45V, 1.9 3.5 |Vec=525V, V=45V, 1.9 3.5 mi
expander on 'H62 Vx =085V, Ix=0, 3.8 7|Vx=085V, Ix=0 3.8 7
—_—— Supply current, 'H60 7 Vee=56.5V, V=0, 3 45 |Vgc=56.25V, V=0, 3 4.5 _—
expander off 'H62 Vx=085V, Ix=0 6 9|Vx=085V, Ix=0 6 9
_ Expander output 'H60 Vce. inputs, and X open; 5.4 Vg, inputs, and X open; 5.4
X capacitance "H62 f=1MHz 6.0 f=1MHz 6.0 w

tan typical values are at V =5V (except Cx), Ta = 25°C.
cC X A

SH3IaNVdX3
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recommended operating conditions

Operating free-air temperature, TA

SN54H61 SN74H61 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Ve 4.5 5 5.5 | 4.75 5 5.25 v
—55 125 0 70| °c

The "H52 is designed for use with up to six ‘H61 expanders.

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

TEST
PARAMETER TEST CONDITIONS MIN TYPI MAX|UNIT
FIGURE
VIH High-level input voltage 17 2 v
ViL Low-level input voltage 18 0.8 \4
Vee=MIN, V=2V,
On-state expander- . | Ix = 4.5 mA for SN54H61,
VX(on) 17 1 v
output voltage 5.35 mA for SN74H61,
Ta=MIN
Vee=MIN, V=08V,
| Off-state expande! 18 50 A
X{off) state expander current V=22V, Ta=MAX M
Input c! tat
I N 4 |vec=55V, V=55V 1| ma
maximum input voltage
IH High-level input current 4 Vec=55V, V=24V 50 | WA
TR Low-level input current 5 Vec=5.5V, V=04V -2 | mA
IcC(on) Supply current, expander on 7 Vee=55V, V=45V 1 16 | mA
Icc(off) Supply current, expander off 7 Vee=55V, V=0 5 7 | mA
Ve and inputs open,
Cx Expander output capacitance f C(1: N;‘H " P 5.4 pF
Wil z

TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.

t Al typical values are at Vo = 5 V (except Cx), Ta = 25°C.

schematics (each gate)

Vee
=
28K OuTPUT X
(See Note 2)
¢
i OUTPUT X
= (See Note 1)
¢
4 GND
/77
‘H60 CIRCUITS
Vee
28k 16k
INPUTS i f
- ou;rur

'Yy

GND

'H61 CIRCUITS

INPUTS

Vee

ool
\IT'!
8

]
>

~

H
11
ta_g
OUTPUT X
(See Note 2)
ha_g
OUTPUT X
(See Note 1)

‘H62 CIRCUITS

NOTES: 1.

Connect to X input of '"H50, 'H53, or ‘H55 circuit.
2. Connect to X input of ‘H50, "H53, or ‘H55 circuit.

Resistor values shown are nominal and in ohms.

SY3IANVdX3
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recommended operating conditions

Sd014-dITd ¥L/vS S3IYIS

12,73,
SERIES 54/74 ‘70 . ‘74 ‘109 ‘110 ‘111
76, "107 UNIT
MIN NOM MAX |MIN NOM MAX|MIN NOM MAX|MIN NOM MAX|MIN NOM MAX|MIN NOM MAX
Series 54 45 5 55| 45 5 55| 45 5 65| 45 5 55| 45 5 55| 45 6 58
Supply voltage, Ve - v
Series 74 4.75 5 5.25|4.75 5 525475 5 5.25|4.75 5 5.25|4.75 5 5.25|4.75 6. 625
High-level output current, |oH —400 —400 —400 —800 —800 —800 | wA
Low-level output current, Ig|_ 16 16 16 16 16 16| mA
Clock high 20 20 30 20 26 25
Pulse width, ty, Clock low 30 47 37 20 25 25 ns
Preset or clear low 25 25 30 20 25 25
Input setup time, tg, . 20t ot 20t 101 201 ot ns
Input hold time, tp A 5t 0! 5t 61 51 30t ns
_ i Series 54 —58 125| =65 125 | —-58 125 | —55 125 | —55 125 | —55 125|
Operating free-air temperature, T . e
Series 74 0 70 0 70 0 70 0 70 0 70 0 70
T4 The arrow indicates the edge of the clock pulse used for reference: T for the rising edge, L for the falling edge.
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
72,773,
70 74 ‘109 ‘110 111
PARAMETER TEST CONDITIONS! ‘76, "107 UNIT
MIN TYPI MAX|MIN TYPI MAX|MIN TYPE MAX|MIN TYPT MAX|MIN TYPI MAX |MIN TYPI MAX
ViH High-level input voltage 2 2 2 2 2 2 Vv
ViL Low-level input voltage 0.8 0.8 0.8 0.8 0.8 08| V
VK Input clamp voltage Vee=MIN, 1j=—-12mA -1.5 -15 -1.5 =15 -1.5 —-15| V
Vee=MIN, V=2V,
VoH High-level output voltage 24 34 24 34 24 34 24 34 24 34 24 34 \%

ViL=08V, IgH=MAX

Veec=MIN, Vig=2V,
VoL Low-level output voltage 02 04 02 04 02 04 02 04 0.2 04 0.2 04| V
ViL=08V, IgL=16mA

Input current at

Iy . i Vee = MAX, V| =55V 1 1 1 1 1 1| mA
maximum input voltage
D,J, K, orK 40 40 40 40 40 40
i High-level Clear Vee=MAX, Vi =24V 80 80 120 160 160 80 &
IH input current Preset cc : =2 80 80 80 80 160 80 2
Clock 40 80 80 80 40 120
D, J, K, or K —-1.6 —-1.6 —-1.6 —1.6 —1.6 —1.6
I Low-level Clear * v MAX. V 0.4V -3.2 -3.2 =3.2 -4.8 -3.2 -3.2 A
= =0. m
IL inputcurrent  |Preset = e ¥ —3.2 32 16 _3.2 32 32
Clock -1.6 -3.2 -3.2 -3.2 —-1.6 —4.8
Short-circuit Series 54 -20 -57 | -20 -57 | -20 —-57 | =30 -85 | —20 -57 | —20 —b67
los - Vee = MAX mA
output current®|Series 74 —-18 —57 | -18 —57 | -18 —57 | -30 —85| —18 —57 | —18 -57
Supply current
Ice Vce = MAX, See Note 1 13 26 10 20 8.5 15 9 15 20 34 14 20.5| mA

(Average per flip-flop)

TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.

fan typical valuesare at Voo =5V, Tp = 25°C.

®Not more than one output should be shorted at a time.

*Clear is tested with preset high and preset is tested with clear high,

NOTE 1: With all outputs open, | Is measured with the Q and Q outputs high in turn. At the time of measurement, the clock input is at 4.5 V for the ‘70, 110, and '111; and

is grounded for all the others.
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switching characteristics, Vcc =5V, Ta =25°C

'72,°73 . ) : )
MIN TYP MAX|MIN TYP MAX|[MIN TYP MAX MIN TYP MAX|MIN TYP MAX|MIN TYP MAX
fmax 20 35 15 20 15 25 33 20 25 20 25 MHz
tPLH Preset Q 50 16 25 25 10 15 12 20 12 18 ns
tPHL (as applicable) [o} C =15pF, 50 25 40 40 23 35 18 25 21 30
tPLH Clear a RL =400 2, 50 16 25 25 10 15 12 20 12 18 ns
tPHL (as applicable) Q See Note 2 50 25 40 40 17 25 18 256 21 30
tpLH Clek QorQ 27 50 16 25 14 25 10 16 20 30 12 17 ns
tPHL 18 50 25 40 20 40 18 28 13 20 20 30
1¢ = maximum clock frequency; tp| 4 = propagation delay time, low-to-high-level output; tp L = propagation delay time, high-to-low-level output.

max

NOTE 2: Load circuit and voltage waveforms are shown on page 3-10.

functional block diagrams

0———1'——4

>

CE

PRESET ——4¢

See following pages for:

CLOCK

'70—GATED J-K WITH CLEAR AND PRESET

“73—DUAL J-K WITH CLEAR

=

p—— CLEAR

CLEAR

'74—DUAL D WITH CLEAR AND PRESET
'76—DUAL J-K WITH CLEAR AND PRESET
*107—-DUAL J-K WITH CLEAR

——_I_ J2 3

3

3 2

[ b

L.

PRESET
K1

K2

K3

«

CLOCK

'72—GATED J-K WITH CLEAR AND PRESET

"109—DUAL J-K WITH CLEAR AND PRESET
*110—GATED J-K WITH CLEAR AND PRESET
*111—DUAL J-K WITH CLEAR AND PRESET

Sd014-dI1d vL/vS SIIYIS
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recommended operating conditions

'H72, 'H73,
SERIES 54H/74H ‘H71 HT6 ‘H74 ‘H78 UNIT
MIN NOM MAX|MIN NOM MAX|MIN NOM MAX| MIN NOM MAX
Series 54H 4.5 5 55| 45 5 55| 4.5 5 55| 45 5 55
Supply voltage, Vee - Vv
Series 74H 4.75% 5 5.25[4.75 5 5.25|4.75 5 5.25|4.75 5 525
High-level output current, Igy —500 —500 —1000 —500 | wA
Low-level output current, Ig) 20 20 20 20 | mA
Clock high 12 12 15 12
Pulse width, ty, Clock low 28 28 13.5 28 ns
Clear or preset low 16 16 25 16
) High-level data ot ot 10t ot
Setup time, tsy Low-level data ot ot 151 ot ne
Hold time, th 0} 0} 5% 04 ns
] ] Series 54H —55 125 [ —55 125 | —55 125 | —55 125 |
Operating free-air temperature, T 5 = (o]
Series 74H 0 70 0 70 0 70 0 70
11 The arrow indicates the edge of the clock pulse used for reference: 1 for the rising edge, | for the falling edge.
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
'H72, 'H73,
‘H71 ‘H74 'H78
PARAMETER TEST CONDITIONST ‘H76 UNIT
MIN TYPY MAX|MIN TYPI MAX|MIN TYPI MAX|MIN TYPE MAX
VY4 High-ievel input voltage 2 . 2 2 2 \
ViL Low-level input voltage 0.8 0.8 0.8 08| V
VIK Input clamp voltage Vee = MIN, I| =—8 mA -15 -15 -1.5 -15| Vv
. Veec=MIN, Viy=2v,
VoH High-level output voltage 24 34 24 34 24 34 24 34 \
ViL=08V, Igy=MAX
VoL Lowlevel output voltage Vo= MIN, ¥jq=2¥, 02 04 02 04 02 04 02 04| v
ViL=08V, IgL=20mA
I Input current at maximum input voltage Voo =MAX, V| =55V 1 1 1 1| mA
D, J, orK 50 50 50 50
IlH  High-level input current S:::t Vee=MAX, V| =24V 150 :gg :;:(0) fgg HA
Clock 100 50 100 100
D, J,orK -2 -2 -2 =2
. Clear * —4 —4 —8
ljL  Low-level input current e Vee =MAX, V| =04V = - = "~ mA
Clock —4 -2 —4 —4
l0s  Short-circuit output current® Vee = MAX —40 —100 | —40 —100 | —40 —100 | —40 —100| mA
| Supply current Vee = MAX, | Series 54H 19 30 16 25 15 21 16 25 "
CC  (Average per flip-flop) See Note 1 [Series 74H 19 30 16 25 15 25 16 25|

TFor conditions shown as MIN or MAX, use the appropriate value specified under recommenlded operating conditions.

fan typical values are at Vec=56V,Ta= 25°C.

*Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.
*Clear is tested with preset high and preset is tested with clear high.

NOTE 1:

With all outputs open, lcc is measured with the Q and Q outputs high in turn, At the time of measurement, the clock input is grounded,

Sd074-dI1d 3dAL-0 G34399141-3903 ANV

AT G343I99141-3SINd HYL/HYS SIIYIS
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switching characteristics, VCC = 5V, Ta=25C

schematics of input and outputs

‘H71, 'H72,
FROM TO TEST ‘H74
PARAMETER“ 'H73, ‘H76, 'H78 UNIT
(INPUT) (OUTPUT) CONDITIONS
. MIN TYP MAX | MIN TYP MAX
fmax 25 30 35 43 MHz
tPLH Preset Q 6 13 20
ns
tPHL (as applicable) a CL =25pF, 12 24 30
tPLH Clear o] R =280 Q, 6 13 20
ns
tPHL (as applicable) Q See Note 2 12 24 30
t 14 3 5
PLH Clock QorQ zt AR 1 ns
tPHL 22 27 13 20
b fmax = maximum clock frequency; tpLH = propagation delay time, low-to-high-level output; tpHL = propagation delay time, high-

to-low-level output.

NOTE 2: Load circuit and voltage waveform

functional block diagrams

s are shown on page 3-10.

Same functional block diagram
as for '74, see page 6-48,

‘H74—DUAL D WITH CLEAR AND PRESET

CLOCK

'H71—GATED J-K WITH PRESET

Vee

INPUT

I MAX
—2 mA
—4 mA
—6 mA
—8 mA

EQUIVALENT OF EACH INPUT

Rog NOM
2.8 k2
1.4kQ
933 0
700 Q2

&

TYPICAL OF ALL OUTPUTS
———¢Vcc
58 2 NOM 3

OUTPUT

-

PRESET—

K1
K2
K3

CLOCK

'H72—GATED J-K WITH CLEAR AND PRESET

PRESET _|
('H76,'H78)

——CLEAR

1

J2
J3

>

b
CLOCK

‘H73—DUAL J-K WITH CLEAR

‘H76—DUAL J-K WITH CLEAR AND PRESET

1y

TO OTHER
F-F ('H78)

'H78—DUAL J-K WITH PRESET, COMMON CLEAR,
AND COMMON CLOCK
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recommended operating conditions

!S_ERIES 54H/74H ‘H101 ‘H102, ‘H106 'H103 'H108 UNIT
MIN NOM MAX|MIN NOM MAX |[MIN NOM MAX|MIN NOM MAX
Supply voltage, Vee Series 54H 4.5 5 55| 45 5 55| 45 5 55| 45 5 55 Vv
Series 74H 4.75 5 5.25[4.75 5 5.25 (4,75 5 5.25 (4,75 5 5.25
High-level output current, loH —500 —500 —500 —500 | uA
Low-level output current, | 20 20 20 20| mA
Clock high 10 10 10 10
Pulse width, t,, Clock low 15 15 15 15 ns
Clear or preset low 16 16 16 16
A, g High-level data 104 104 10} 104 -
Low-level data 134 134 134 134
Hold time, tp 0} 0} 0} 04 ns
T —— temperature, T Series 54H —b56 125 | —55 125 | —55 125 | —55 125 °c
Series 74H 0 70 0 70 0 70 0 70
+The arrow indicates that the falling edge of the clock pulse is used for reference,
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONST AN B Tii06 b Atioa UNIT
MIN TYPf max [MIN TYP MAX [MIN TYPE MAX | MIN TYPE MAX
ViH High-level input voltage 2 2 2 2 \'
ViL Low-level input voltage 0.8 0.8 0.8 08| Vv
VIK Input clamp voltage Vec=MIN, Ij=-8mA -1.5 -15 -1.5 -15| v
VOH High-level output voltage Vec=MIN, viy=2v, | 3.4 24 34 24 34 24 34 v
ViL=0.8V, IoH=-500uA
VoL Low-level output voltage zlc’f;:gt" :2:’ - ;ovr;A 02 04 02 04 02 04 02 04| v
I Input current at maximum input voltage Vcec=MAX, V| =55V 1 1 1 1] mA
Any J or K 50 50 50 50
liq  High-level input current ::::t Vee = MAX, V| =24V 300 :32 L. 1233 A
Clock 0 -1 0 -1 0 -1 (1] -1| mA
Any J or K -1 -2 -1 =2 -1 =2 -1 -2
llIL  Lowlevel input current :::saert Vec=MAX, V=04V - :: :; == __j :: mA
Clock -3 —4.8 -3 4.8 -3 —4.8 —6 —9.6
los  Short-circuit output current® Vee = MAX —40 —100 | —40 " —100 | —40 —100 | —40 —100 | mA
lcc  Supply current (Average per flip-flop) Vce =MAX, See Note 1 20 38 20 38 20 38 20 38| mA

tFor conditions shown as MIN or MAX, use the appropriate value
fan typical values are at Vee=5V, Ta= 25°¢C.

specified under recommended operating conditions

*Not more than one output should be shorted at a time, and duration of short-circuit should not exceed one second.

NOTE 1: With all outputs open, I is measured with the Q and Q outputs high in turn. At the time of measurement, the clock

input is grounded.

Sd074-dITd X-r 0343991413903 HYL/HYS S31H3S
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switching characteristics, Vee=5V.TA= 25°C

FROM TO TEST
PARAMETERY ; MIN TYP MAX|UNIT
(INPUT) (OUTPUT) | CONDITIONS
frax 40 50 MHz
t Preset or cleal QorQ 8 12
PLH rese r : CL = 25 pF, ns
: Preset or clear (clock high) GorQ R 280 O 15 20
o = 1
PHL Preset or clear (clock low) . L 23 35 ns
. See Note 2 10 5
PLH Clock QorQ@ ns
tPHL 16 20
quax = maximum clock frequency

tpLH = propagation delay time, low-to-high-level output
pHL = propagation delay time, high-tu-low-level output
NOTE 2: Load circuit and voltage waveforms are shown on page 3-10.

functional block diagrams

K1A
K1B

K2A
K28

CLOCK

'H101—GATED J-K WITH PRESET

PRESET

K1
K2
K3 4

CLOCK

‘H102—-GATED J-K WITH CLEAR AND PRESET

CLEAR

PRESET
("H106, 'H108)

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT

Vece -
Req

INPUT e

IjLMAX  Rgg NOM

—2 mA 4 k2
—4.8 mA 1.3 k2
—9.6 mA 650 2

TYPICAL OF ALL OUTPUTS

58 {2 NOM ¢

OUTPUT

7O OTHER FLIP-FLOP ('H108) ¢—

CLOCK

‘H103—-DUAL J-K WITH CLEAR

‘H106—DUAL J-K WITH CLEAR AND PRESET

‘H108—DUAL J-K WITH PRESET, COMMON CLEAR,
AND COMMON CLOCK
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recommended operating conditions

SERIES 541 /74L ‘L71 ‘L72,'L73 ‘L74 ‘L78 UNIT
MIN NOM MAX |MIN NOM MAX |MIN NOM MAX |MIN NOM MAX
Series 54L 4.5 5 55| 45 5 55| 45 5 55| 45 5 b5
Surioly woltags, Vice Series 74L 875 5 625(475 5 525(475 5 525|475 5 s25] v
Series 54L —-100 —-100 —100 -100
High-level output current, loH uA
Series 74L —200 —200 —200 —200
Series 54L 2 2 2 2
Low-level output current, lg Series 7aL 36 36 36 36 mA
Clock high 200 200 200 200
Pulse width, t,, Clock low 200 200 200 200 ns
Clear or preset low 100 100 100 100
Setup time, tgy ot ot 501 ot ns
Hold time, t, 0} 0!} 151 04 ns
i g Series 54L -55 125 | —55 125 | —55 125 | —55 125 | .,
Operating free-air temperature, Ta -y 5 = 5 =5 o 70 0 70 c
tiThe arrow indicates the edge of the clock pulse used for reference: t for the rising edge, | for the falling edge.
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
‘L71 ‘L72,°L73 ‘L74 ‘L78
PARAMETER TEST GoNDITiong! MIN TYPT MAX [MIN TYPT mMaX |min TYPE MAX[MIN TYPE max|YMT
ViH High-level input voltage 2 2 2 2 "
VIL  Low-level input voltage Gl nput oo L O s \Y
All other inputs 0.7 0.7 0.7 0.7
VoM High-level output p— Ser.ies 54L Vee = MIN, Vig=2v, 24 33 24 33 24 33 24 33 -
Series 74L ViL=ViLmax, loy=MAX [ 24 32 24 32 24 32 24 32
Series 541 Vce = MIN, ViH=2V, 0.15 0.3 0.15 0.3 0.15 0.3 0.15 0.3
VoL Low-level output voltage = \"
Series 74L VL = V| max, loL = MAX 0.2 04 0.2 04 0.2 0.4 0.2 04
R,S,J,K,orD 100 100 100 100
I lnpu't cum?nt at Clear Vee = MAX, Vi=55V 200 200 300 400 -
maximum input voltage Preset 200 200 200 200
Clock 200 200 200 400
R,S,J, K, orD 10 10 10 10
. Clear 20 20 30 40
llH  High-level input current Braset Vee = MAX, Vi=24v 20 20 20 20 LA
Clock —-200 —200 20 —400
R.S,J, K, or D —0.18 -0.18 —0.18 —0.18
. Clear —0.36 —0.36 —0.36 -0.72
Il Low-level input current Proser Vee = MAX, V=03V 056 036 T 036 mA
Clock —0.36 —0.36 —0.36 —0.72
los  Short-circuit output current Ve = MAX -3 —-15( -3 —-15( -3 —-156 -3 —15| mA
Icc  Supply current (Average per fl ip-flop) Vee = MAX, See Note 1 0.76 1.44 0.76 1.44 08 15 0.76 1.44] mA

TFor conditions shown as MIN or MAX, use the appropriate v,
iAII typical values are at VCC =5V, Ta= 25°C.

NOTE 1: With all Outputs open, 'CC is measured with the Qand Q outputs high in turn. At the time of measurement, the clock input is grounded.
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switching characteristics, VCC = 5 V,Ta=25C

TRE schematics of inputs and outputs
L71,'L72,
FROM TO TEST % ‘L74
PARAMETERS ‘L73,°L78 UNIT
(INPUT) (OUTPUT)| CONDITIONS WIN _ TYP MAX |MIN _TYP MAX EQUIVALENT OF
EACH INPUT
fmax 2.5 3 2.6 3 MHz
tPLH Preset or clear Qor Q g 35 75 50 75 ns Vee =
Preset or clear (clock high) L= P 60 150 80 150 Req
tPHL Preset or clear (clock low) Bera R =4k, 200 80 150 ae
SeeNote2 055 75 | 15 65 100 NPuT -
1 =
PLH Clock QorQ ns
tPHL 10 60 150 15 65 150
ﬂ'max = maximum clock frequency L MAX Req NOM
tpyH = propagation delay time, low-to-high-level output —0.18 mA 40 k&2
tpp L = propagation delay time, high-to-low-level output —0.36 mA 20 k§2
NOTE 2: Load circuit and voltage waveforms are shown on page 3-11. —0.72 mA 10 k{2
PRESET !
) TYPICAL OF
functional block diagrams ALL OUTPUTS
CLEAR a
e Vce
f 500 2 NOM
a | — — a
PRESET CLEAR ==
cLOCK a
R1 s1 OUTPUT
R2 s2 g
R3 s3 o
cLock
'L71—GATED R-S WITH CLEAR AND PRESET ‘L74—DUAL D WITH CLEAR AND PRESET
- ~ i
a | - —a a | — b—a
PRESET— —CcLEAR oot TCLEAR
TO OTHER
F-F ('L78)
K1 n
K2 [ 2 K ]
K3 3 T T TO OTHER
CLOCK CLOCK F-F('L78)

‘L72—GATED J-K WITH CLEAR AND PRESET

‘L73—DUAL J-K WITH CLEAR
'L78—DUAL J-K WITH PRESET, COMMON CLEAR,

AND COMMON CLOCK
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switching characteristics, Vcc =5V, Ta = 25°C

schematics of ‘LS74A and ‘LS109A

From 0 | vew | e [T
PARAMETERY ' . LS74A,°LS109A | .- -
‘LS113A,'LS114A @
(INPUT) (OUTPUT) | CONDITIONS
MIN TYP MAX |MIN TYP MAX
frmax CL =15 pF, 30 45 25 33 MHz
PPLH Clear, preset, or Qs RL =2k, 15 20 13 25 ns
TPHL clock (as appropriate) or See Note 2 15 20 25 40 ns -
ﬂfmax = maximum clock frequency
tp|_H = propagation delay time, low-to-high-level output
tpH L = propagation delay time, high-to-low-level output
NOTE 2: Load circuit and voltage waveforms are shown on page 3-11.
functional block diagrams and schematics of inputs and outputs . T
cLoc
’'LS74A—DUAL D WITH CLEAR AND PRESET
o e ‘ ] v
"LS73A, ‘LS107A—DUAL J-K WITH CLEAR - Sl R i F
‘LS76A, 'LS112A—DUAL J-K WITH CLEAR AND PRESET E I‘* :t ,
'LS78A, 'LS114A—DUAL J-K WITH PRESET, COMMON CLEAR, »f "n_‘“
1k
AND COMMON CLOCK s e »f a
‘LS113A—DUAL J-K WITH PRESET
33k 217k 17k 233k
‘LS73A, 'LS76A, 'LS78A, 'LS107A, 'LS112A, 'LS113A, 'LS114A +
EQUIVALENT OF TYPICAL OF
EACH INPUT ALL OUTPUTS
Vee C—— - _120_;1_1_VCC & o . . » ] PRESET
3 3
Req NOM ; -4
INPUT - @—-—} v 1 f %_\u
-— [ 18k 36 k | :
!! cLoCK. Jf= .H r -W: R
¥ OUTPUT ® 2 y ﬁa}}
” ¥ 3 !
I MAX Req NOM i Z 3
—0.4 mA 17 k2 ND *
—0.8 mA 8.25 k2 »
—1.6 mA 4.1 k2 =
‘LS109A—DUAL J-K WITH CLEAR AND PRESET

S$d014-dI1d S1vL/S1¥S S3IIYIS
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recommended operating conditions

l SERIES 54S/74S 'S74 's112 '§113 'S114 UNIT
MIN NOM MAX [MIN NOM MAX|MIN NOM MAX|MIN NOM MAX
Series 54S 4.5 5 b5b5/| 45 5 b5b| 45 5 b5| 45 5 565
Supply voltage, Veoe : v
Series 74S 4.75 5 5.25 |4.75 5 5.25|4.75 5 5.25|4.75 5 5.25
High-level output current, IgH -1 -1 -1 —1| mA
Low-level output current, g 20 20 20 20 [ mA
Clock high 6 6 6 6
Pulse width, t Clock low 7.3 6.5 6.5 6.5 ns
Clear or preset low 7 8 8 8
(PP High-level data 3t 31 34 31 =
Low-level data 3t 34 34 31
Input hold time, tp 23 0l 0! 0l ns
- ] Series 54S —55 125 | —55 125 | —55 125 | —55 125
Operating free-air temperature, Ta - G
Series 74S 0 70 0 70 0 70 0 70
11 The arrow indicates the edge of the clock pulse used for reference: 1 for the rising edge, | for the falling edge.
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONST 574 s L i1l UNIT
MIN TYPI MAX |MIN TYPI MAX|[MIN TYPI MAX |[MIN TYPT MAX
ViH High-level input voltage 2 2 2 2 v
V|L Low-level input voltage 0.8 0.8 0.8 08| V
Vik Input clamp voltage Vee=MIN, [ =-18mA -1.2 -1.2 -1.2 -1.2| V
) Series 54S | Voc =MIN, Vig=2V, 25 3.4 25 34 25 34 25 34
VoH High-level output voltage - v
Series 74S | V|_ =08V, lgy=—-1mA[ 2.7 34 27 34 27 3.4 27 34
Vec=MIN, Vig=2V,
VoL Low-level output voltage 0.5 0.5 0.5 05| V
VIL=08V, IgL=20mA
I Input current at maximum input voltage Vee =MAX, V=565V 1 1 1 1| mA
J,K,orD 50 50 50 50
li4  High-level input current Sian Vee = MAX, V=27V L) o i A
Preset 100 100 100 100
Clock 100 100 100 200
J,K,orD -2 -1.6 —1.6 -1.6
Clear « —6 -7 -14
liL  Low-level input current Vee = MAX, V=05V mA
Preset —4 =7 e b
Clock —4 —4 —4 -8
log Short-circuit output current® Vee = MAX —40 —100 | —40 —100 | —40 —100 | —40 —100 | mA
lcc Supply current (average per flip-flop) Ve = MAX, See Note 1 15 25 15 25 15 25 15 25| mA

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions

T Al typical values are at Ve =5 V, Tp = 25°C.

*Not more than one output should be shorted at a time, and duration of short-circuit should not exceed one second.
*Clear is tested with preset high and preset is tested with clear high,
NOTE 1: With all outputs open, |c¢ is measured with the Q and Q outputs high in turn, At the time of measurement, the clock input is grounded.

Sd014-dI1d StL/SvS S3IY3IS
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switching characteristics, Vcc =5V, TA =25°C

schematics of inputs and outputs

FROM TO TEST 'S74 ‘S§112, 'S113, 'S114
PARAMETERY UNIT EQUIVALENT OF EACH INPUT
(INPUT) (OUTPUT) | CONDITIONS | MIN TYP MAX | MIN TYP MAX Vee L
fmax 75 110 80 125 MHz Re
e q
tPLH Preset or clear QorQ .= TEoF 4 6 4 7 ns
2 L= 10pF,
Preset or clear (clock high) 9 135 5 7 _—
PHL T Gora | RL=280Q, ns INPUT
Preset or clear (clock low) ] 8 5 L
. See Note 2 6 ° p- 3
PLH Clock QorQ ns
tPHL 6 9 5 7
I MAX Req NOM
1fmax = maximum clock frequency —1.6 mA 4 k2
tp|_H = propagation delay time, low-to-high-level output —2 mA 2.8 k&2
tpH L = propagation delay time, high-to-low-level output —4 mA 1.4 k2
NOTE 2: Load circuit and voltage waveforms are shown on page 3-10. -6 mA 940
—7 mA 900 2
—8 mA 700
—14 mA 450
TYPICAL OF ALL OUTPUTS
functional block diagrams -——1t—Vcc
50 {2 NOM
PRESET
} = ¥ OUTPUT
| 1
Q — p— T —
CLEAR [ | ]
(s~ ") >
LONLY CLEAR
> b PRESET

CLOCK

‘S74—DUAL D WITH CLEAR AND PRESET

[~ T ClEAR —gt4
| TO : !
| S8 omsn{ !
| ONLY FF <-I |
i |

CLOCK

‘S112—DUAL J-K WITH CLEAR AND PRESET
‘S113—-DUAL J-K WITH PRESET
'S114—DUAL J-K WITH PRESET, COMMON CLEAR,

AND COMMON CLOCK
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recommended operating conditions

54 FAMILY SN54279 SN54LS279
74 FAMILY SN74279 SN74LS279 UNIT
MIN NOM MAX | MIN NOM MAX
T 54 Family 4.5 5 6.5 45 ] 5.5 v
74 Family 4.75 5 525|475 5 525
High-level output current, IQoH —800 —400 | pA
Low-level output current, QL > Fanlly 18 2 mA
74 Family 16 8
] ) 54 Family | —55 125 | —55 125 |
Operating free-air temperature, Ta 74 Family o 70 0 70 (]
electrical characteristics over recommended free-air operating temperature range (unless otherwise noted)
SN54279 SN54LS279
PARAMETER TEST CONDITIONS? SN74279 SN74L5279 UNIT
MIN TYPE MAX |MIN TYPF MAX
ViH  High-level output voltage 2 2 v
ViL  Lowdlevel outputvoltage 54 Family 0.8 0.7 v
74 Family 0.8 0.8
Vik Input clamp voltage Vee = MIN, =8 -1.56 -1.6 \"
. Vee = MIN, VIH=2V, 54 Family 2.4 3.4 25 3.4
VoH High-level output voltage - \"
ViL=ViLmax, lgH=MAX 74 Family 24 3.4 27 3.4
Vee = MIN, 54 Family 0.2 0.4 0.25 0.4
loL = MAX -
VoL Low-level output voltage VL = V)L max, 74 Family 0.2 0.4 0.35 0.5 Vv
ViH=2V IgL =4 mA | Series 74LS 0.35 0.4
I Input current at maximum input voltage | Voc = MAX o i : mA
V=7V 0.1
] ] Vi=24V 40
IH High-level input current Vee = MAX Vi=27V %0 pA
hL Low-level input current Ve = MAX, V=04V -1.6 -0.4 mA
los Short-circuit output current® Vee = MAX 4 Pty . ol . - mA
74 Family -18 -57 | —20 —-100
Ice Supply current Vee = MAX, See note 1 18 30 3.8 7 mA

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
FAI typical values are at Voo =5 V, Ta = 25°C.

§I| = —12 mA for SN54‘/SN74’ and —18 mA for SN54LS’/SN74LS’.

*Not more than one output should be shorted at a time, and for SN54LS/SN74LS’, duration of the outputshort circuit should not exceed one second.
NOTE 1: Ig¢gc is measured with all R inputs grounded, all S inputs at 4.5 V, and all outputs open.
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switching characteristics, Vcc =5V, TA =25°C

‘279 ‘LS279
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX [MIN TYP MAX
tpLH Propagation delay time, low-to-high-level output from S input i = YBGE 12 22 12 22
tpHL Propagation delay time, high-to-low-level output from S input L P 9 15 13 21| ns
e See Notes 2 and 3
tPHL Propagation delay time, high-to-low-level output from R input 15 27 15 27

NOTE 2: Load circuit and voltage waveforms are shown on pages 3-10 and 3-11.

NOTE 3: Ry =400 for '279, R = 2 k{2 for 'LS279.

schematics of inputs and outputs

‘279 CIRCUITS

‘LS279 CIRCUITS

EQUIVALENT OF EACH INPUT | TYPICAL OF ALL OUTPUTS

100 2 NOM

Vee

Vee
4k NOM

INPUT
OUTPUT

EQUIVALENT OF R INPUTS

17 kQ
NOM

INPUT ==

EQUIVALENT OF S INPUTS

T -
Vee P
$17kQ
3 NOM
INPUT -

TYPICAL OF ALL OUTPUTS

Vee
1209 2
NOM 1

AAA

OUTPUT

SIHILVT Y-S



SN54L563, SN74L563
HEX CURRENT-SENSING INTERFACE GATES
WITH TOTEM-POLE OUTPUTS

e  Translates low-level input current to SN54LS63 ...J OR W PACKAGE
low-level output voltage SN74LS63...JOR NPACKAGE
e  Translates high-level input current to Vec 6A &Y  BY  5A  4a &Y
high-level output volta
9 P ge i 13 12 1 10 9 8
° Interfaces to PLA's or other logic
elements that source current but do
not sink current
e  Operates from a single 5 V supply
e  TTL compatible
° Low power dissipation . . .40 mW
typical
description 1 2 3 4 5 § 1
1A 1Y 2y 2A 3A 3y  GND
Each of these Schotty-clamped interface gates is able
to discriminate between low-level (< 50 uA) and
high-level (=200 uA) input currents.
logic: Y = A
The outputs are fabricated with standard Low-Power
Schottky design rules and are compatible with all
TTL families.
schematic (each gate)
Vee
4k
Y
A —4
15k 3k
12k 3
@ L 2 g L g GND
g
Resistor values shown are nominal and in ohms.
recommended operating conditions
SN54LS63 SN74LS63 GRIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Vcc 45 5 55 | 4.75 5 5.25 \"
High-level output current, IQH —400 —400 MA
Low-level output current, loL 4 8 mA
Input current, |} 1 1 mA
Operating free-air temperature, T A —55 125 0 70 G
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TYPES SN54LS63, SN74LS63
HEX CURRENT-SENSING INTERFACE GATES
WITH TOTEM-POLE OUTPUTS

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

PARAMETER TEST CONDITIONST SheaLee ShTALRe UNIT
MIN TYPE MAX |MIN TYPE MAX
Vi sl 1) =50 uA, Vee =MIN 035 1.05 1.75| 06 1.05 1.6 v
1) =200uA, Voo =MAX 06 1.30 2(08 130 1.8
VoH High-level output voltage Vee = MAX 1} = 200 A loH = —400uA,l 35 3.4 32 34 \4
VoL Low-level output voltage Ve = MIN, 1) =50 uA loL =4 mA ok _ba e
loL =8 mA 035 0.5
los Short-circuit output current§| Vg = MAX 1} =600 A —-20 —=100 | —20 —100| mA
lcc  Supply current Vee =MAX,  See Note 1 8 16 8 16| mA

T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
fan typical values are at Vg =5V, Ta = 25°C.
§ Not more than one output should be shorted at a time, and duration of output short circuit should not exceed one second.

NOTE 1* Iccis measured with inputs and outputs open.

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

PARAMETER TEST CONDITIONS | MIN TYP MAX |UNIT
tpLH Propogation delay time, low-to-high -level output CL =15 pF, 27 45! ns
tpHL Propogation delay time, high-to-low-level output RL=2k&2 156 25| ns

PARAMETER MEASUREMENT INFORMATION

Vee OUTPUT Vee
RL t. < 15 ns tf<6ns
i e DN
INPUT 25V
INPUT ok ov
i'“PLH"I lh—tPHL"l
R .
CL I 4""0“
OUTPUT % % 13V
,i GND VoL

NOTES: a. C|_ includes probe and jig capacitance
b. All diodes are TN916 or 1N3064

TEST CIRCUIT VOLTAGE WAVEFORMS
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description

TYPES SN54121, SN541121, SN74121, SN74L121

MONOSTABLE MULTIVIBRATORS
WITH SCHMITT-TRIGGER INPUTS

e Internal Compensation for Virtual

SN54121...J0R WPACKAGE

e Programmable Output Pulse Width SN54L121...J OR T PACKAGE

With R4 ...35ns Typ SN74121,SN74L121...J OR N PACKAGE

With Rext/cext .. .40 ns to 28 Seconds

Rext/
Vcc NC NC Cext Cext Rint NC

Temperature Independence Wi 2y ngjwojj9yf|s
e Jitter-Free Operation up to 90% Lﬂ;—'
Duty Cycle } _—_|
e Inhibit Capability a
ing l Q
FUNCTION TABLE I
INPUTS OUTPUTS
A1 A2 B a @
L X H L H 123 |4[]5][|6]]7
X L H ki i NC Al A2 B Q GND
X X L L H
H H X L H
H ! H J—L L] positive logic: See function table
i H H g, B — e
il ' H I r NC—No internal connection
L X t JL r NOTES: 1. An external capacitor may be connected between
X B + g LT Ceaxt (positive) and Rgxt/Cext.

s " 2. To use the internal timing resistor, connect R;j
For explanation of function table b * int

to Vege. For improved pulse width accuracy and
symbols, see page 3-8. cc P P Y

repeatability, connect an external resistor between
Rext/Cext and Vgc with Rjpp open-circuited.

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.

Pulse 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 VCC 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. Output pulse length may be varied from
40 nanoseconds to 28 seconds by choosing appropriate timing components. With no external timing components
(i.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 V¢ 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 Vg ranges for more than six decades of timing
capacitance (10pF to 10uF) and more than one decade of timing resistance (2kQ to 30kQ for the
SN54121/SN54L121 and 2 k2 to 40 k2 for the SN74121/SN74L121). Throughout these ranges, pulse width is
defined by the relationship tw(out) = CextRTIn2 = 0.7 CextRT. 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 V¢ is held to 5 volts and free-air temperature is 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.
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TYPES SN54121, SN54L121, SN74121, SN741121
MONOSTABLE MULTIVIBRATORS
WITH SCHMITT-TRIGGER INPUTS

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT

VCC -——
Req
INPUT —_—
Reg NOM
INPUT Lo
121 ‘L121
Al 4k 8kQ
A2 4kQ  8k©
B 2k 4kQ

TYPICAL OF BOTH OUTPUTS

Vee

QUTPUT

"121: Rgq=1300 NOM

‘L121: Rgq= 260 Q NOM

recommended operating conditions

54 FAMILY SN54121 SN54L121
74 FAMILY SN74121 SN74L121 UNIT
MIN NOM MAX | MIN NOM MAX
Boplyobiion M55 54 Family 4.5 5 55| 4.5 5 5.5 v
5 74 Family 4.75 5 5.25|4.75 5 5,256
High-evel output current, IQH —400 —200 [ WA
Low-level output current, |QL 16 8| mA
Rate of rise or fall of input pulse, dv/dt Sehimi G i, © : : Nis
] Logic inputs, A1, A2 1 1 Vius
Input pulse width, tw(in) 50 100 ns
K ) 54 Family 1.4 30 1.4 30
External timing resistance, Rext 74 Family 14 201 4 20 k2
External timing capacitance, Cext 0 1000 0 1000 | uF
RT=2kQ 67 67
ok i e AT = MAX Rext %0 o *
Operating free-air temperature, TA :: ::::: —5: 152 —53 132 °C
TEXAS INSTRUMENTS

POST OFFICE BOX s012
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* DALLAS, TEXAS 75222
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TYPES SN54121, SN54L121, SN74121, SN74L121
MONOSTABLE MULTIVIBRATORS
WITH SCHMITT-TRIGGER INPUTS

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

SN54121 SN54L121
PARAMETER TEST CONDITIONST SN74121 SN74L121 UNIT
MIN TYPE MAX [MIN TYPi MAX
VT+ Positive-going threshold voltage at A input Vce =MIN 1.4 2 1.4 2V
V1o Negative-going threshold voltage at A input Vee = MIN 0.8 1.4 0.8 1.4 v
VT+ Positive-going threshold voltage at B input Vee =MIN 1.55 2 1.55 2|V
VT1-— Negative-going threshold voltage at B input Vee = MIN 0.8 1.35 0.8 135 v
Vik Input clamp voltage Vce = MIN, lIh==12mA =15 -15| Vv
VoH  High-level output voltage Vee = MIN, IoH = MAX 24 34 24 34 A
VoL Low-level output voltage Vce =MIN, loL = MAX 0.2 04 02 04| VvV
h Input current at maximum inputvoltage |Vcc = MAX, V=565V 1 1 mA
Vce = MAX, A1l or A2 40 20
I High-level input current A
i igh-level input cu Vi=24V B 80 a0 ¥
Ve = MAX, A1l or A2 -1.6 -0.8
L Low-level input current V::S 04V B ! -5 =y’ mA
54 Family -20 —55[—10 =27
] Short-circuit t o Vee = MAX mA
oS ort-circuit output current cc TH Family 18 55| —9 27
Quiescent 13 25 7 12
I Suppl t Vee = MAX mA
cc upply curren CcC Triggered 23 40 20
TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
FAN typical values are at Ve = 5 v, Ta = 25°C.
.Not more than one outputshould be shorted at a time.
switching characteristics, Vgc =5V, Ta = 25°C
PARAMETER TEST CONDITIONS - L UNIT
MIN TYP MAX [MIN TYP MAX
P tion delay time, low-to-high-
L ropagation delay |m-e ow-to-hig a6 70 ol
level Q output from either A input
Propagation delay time, low-to-high-
PrE T LCONCER RS, e 35 55 110] ns
level Q output from B input Cext = 80 pF,
P tion delay time, high-to-low- Rintto V
L ropagation delay |rn.e igl .o ow intto Vee 50 80 160 ns
level Q output from either A input
. Propa_gation delay time', high-to-low- CL = 15pF, 40 65 130] ns
level Q output from B input R =400 Q for ‘121,
Pulse width obtained usi R =800 Q for ‘'L121,| Cgxt = 80 pF,
i e Crened VeGH L ext”PT | 30 110 150| 70 225 260 ns
internal timing resistor See Note 3 Rint to Vce
Pul idth obtained with Cext=0,
R — ext 30 50 35 70| ns
zero timing capacitance Rijnt to Vee
Cext= 100 pF,
_ o ext=100PF.| 650 700 800|600 700 850 ns
o—_— Pulse width obtained using RT =10 kQ
wiout o . —
external timing resistor Cext=1uF, 6 5 8 6 7 gl ms
RT =10 k2
NOTE 3: Load circuit and voltage waveforms are shown on pages 3-10 and 3-11,
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TYPES SN54121, SN54L121, SN74121, SN74L121
MONOSTABLE MULTIVIBRATORS
WITH SCHMITT-TRIGGER INPUTS

TYPICAL CHARACTERISTICSS

DISTRIBUTION OF UNITS VARIATION IN INTERNAL TIMING RESISTOR VALUE VARIATION IN QUTPUT PULSE WIDTH
for Vs Vs
QUTPUT PULSE WIDTH 3 FREE-AIR TEMPERATURE SUPPLY VOLTAGE
S 430% £ +0
vee=5V 8 F
g [ Ta=25°C \ g 3
§ | Coxt=101pF & +20% ]
2 | rr=10kQ 2 < *05
S | (External) € 4io% g
% < = | / 5]
> % = | e
e T2 g +5% | / s )
2 =® = ﬁ £ / % twiout) = 420 ns
g R < - < 5 7 evcc=5V
w = e * e >
£ £ 2 ] s 0 = |
5 £ 2 3 z ] S —05[ Coxt= 60 pF
é = Yy t ; —5% 3 RT = 10 k&2 (External
/ l L a b Ta=25°C
c
s 99% of Units — = Tk -10 | L
691 694 697 700 703 706 © 75 -50-26 0 25 50 75 100 125 45 475 5.0 5.26 55
tw(out)—Output Pulse Width—ns Ta—Free-Air Temperature—"C Vee—Supply Voltage—V
FIGURE 1 FIGURE 2 FIGURE 3
v E
SCHMITT TR'GGEVRS THRESHOED VOLETAS VARIATION IN OUTPUT PULSE WIDTH
vs
EREE-AIRTEMPERATURE FREE-AIR TEMPERATURE
18 =
= ’ l I £ 10%
' : | |
g’ 1.7 Hysteresis = VT+ — VT 3 ! |
G a vee=5V
2 = +0.5%|— cr-60pF
g 16 2 A= 10K
] a
£ I~ €
£ 15 5§ o%
g Positive-Going Threshold V -
? 'ositive-Going Threshold V14 3 s # 420 ns
'; 14 g" @Ta=28C A
E T
S 12 vee=5v | 3 -os% /
1. -
;i- Negative-Going Threshold VT a; y
>
i ] O e R R
—75 -50 -26 0 256 50 75 100 125 75 50 -26 0 25 50 75 100 125
Ta-Free-Air Temperature—"C Ta—Free-Air Temperature—"C
FIGURE 4 FIGURE 5
OUTPUT PULSE WIDTH OUTPUT PULSE WIDTH
vs vs
TIMING RESISTOR VALUE EXTERNAL CAPACITANCE
10 ms 10 ms
——3. === ey
= T ja.| — 9R° i
Cerl =1 i Ta=25"C ]
1ms Tms N
= £ ,Jq’ =
=] = xX i
=2 2 < i
= 100 = 100 & d
2 us = 8 L A
3 : 3 o7
& = T [-% Q*‘ N Q'
5 ] 5 Pl P LW,
g W e & S AR
< == s x
5 E — 3 <,
o I o i (13
| L
= 1us ] 1us
° : 9
- T
2 3
100 ns 100 ns
; ——— - | — =
Tt T madi
- ni| - I i
1 2 34 7 10 20 40 70100 10-11 10-10 10-9 10-8 10-7 10-6 10-5
RT—Timing Resistor Value-k2 Cext —Timing Capacitance—F
FIGURE 6 FIGURE 7

NOTE 4: These values of resistance exceed the maximum recommended for use over the full temperature range of the SN54L 121,
§Data for temperatures below 0°C and above 70°C are applicable for SN54121 and SN54L.121.
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TYPES SN54221, SN54LS221, SN74221, SN74LS221
DUAL MONOSTABLE MULTIVIBRATORS
WITH SCHMITT-TRIGGER INPUTS

SN54221, SN54LS221...J OR W PACKAGE
SN74221, SN74LS221...J OR N PACKAGE

SN54221, SN54LS221, SN74221 and (TOP VIEW)
SN74LS221 Are Dual Versions of Highly 1Re 1 2
Stable SN54121, SN74121 One-Shots on vee = Cext Jext 10, 20 CLR 28 24

a Monolithic Chip T

SN54221 and SN74221 Demonstrate
Electrical and Switching Characteristics
That Are Virtually Identical

to the SN54121, SN74121 One-Shots

Pin-Out Is Identical to the SN54123
SN74123, SN54LS123, SN74LS123

Overriding Clear Terminates
B O DgOg0sDigkis Uy

1A 1B 1 10 20 2 2Rex/ GND
CLR Cext  Cext
TYPICAL MAXIMUM . . -
positive logic: Low input to clear resets Q low and
TYRE FOWER OUTPUT PULSE Q high regardless of d-c levels at A
DISSIPATION LENGTH or B inbuts
SN54221 130 mwW 21s :
SN74221 130 mW 28s
SN54L.5221 23 mW 49 s
SN74LS221 23 mW 70s

description

The "221 and ‘LS221 are monolithic dual multivibrators with performance characteristics virtually identical to those of
the '121. Each multivibrator features a negative-transition-triggered input and a positive-transition-triggered input either
of which can be used as an inhibit input.

Pulse 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 B input allows jitter-free triggering from inputs with transition rates
as slow as 1 volt/second, providing the circuit with excellent noise immunity of typically 1.2 volts. A high immunity to
Ve noise of typically 1.5 volts is also provided by internal latching circuitry.

Once fired, the outputs are independent of further transitions of the A and B inputs and are a function of the timing
components, or the output pulses can be terminated by the overriding clear. Input pulses may be of any duration
relative to the output pulse. Output pulse length may be varied from 35 nanoseconds to the maximums shown in the
above table by choosing appropriate timing components. With Rext = 2 k€2 and Cext = 0, an output pulse of typically
30 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. Typical triggering and clearing sequences are illustrated as a part of the
switching characteristics waveforms.
FUNCTION TABLE

Pulse width stability is achieved through internal (EACH MONOSTABLE)

compensation and is virtually independent of Vcc and

temperature. In most applications, pulse stability will only be oS OUTPUIS
limited by the accuracy of external timing components. CL|E-AR : :: t :
Jitter-free operation is maintained over the full temperature X H X L H
and Vgg ranges for more than six decades of timing X X i L H
capacitance (10 pF to 10 uF) and more than one decade of H L t oo
timing resistance (2 k€2 to 30 k§2 for the SN54221, 2 k2 to H i Hl oo
40 kS2 for the SN74221, 2 k2 to 70 k2 for the SN54L.S221, t I H | oL ar
and 2k to 100 k€2 for the SN74LS221). Throughout these Also see description and switching
ranges, pulse width is defined by the relationship: charactaristics

tw(out) = CextRext m2~0.7 CextRext. In circuits where
pulse cutoff is not critical, timing capacitance up to 1000 uF See explanation of function tables on page 3-8.
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 Vg is
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TYPES SN54221, SN541S221, SN74221, SN74LS221
DUAL MONOSTABLE MULTIVIBRATORS
WITH SCHMITT-TRIGGER INPUTS

description (continued)

held to 5volts and free-air temperature is 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.

The variance in output pulse width from device to device is typically less than +0.5% for given external timing
components. An example of this distribution for the 221 is shown in Figure 2. Variations in output pulse width versus
supply voltage 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 SN54LS123/SN74LS123 so that
the '221 or 'LS221 can be substituted for those products in systems not using the retrigger by merely changing the
value of Rext and/or Cext.

Vée

Rext

+ |
ToCext  To Rext/Cext
Terminal Terminal
TIMING COMPONENT CONNECTIONS
schematics of inputs and outputs

‘221
EQUIVALENT OF EACH INPU?T TYPICAL OF ALL OUTPUTS

v - Vee
= 100

NOM

INPUT —

OUTPUT

Input A: Rgq =4 k2 NOM
Input B, Clear: Rgq =2 k{2 NOM

‘LS221
EQUIVALENT OF TYPICAL OF ALLOUTPUTS
EACH INPUT
Vce —‘1’_—_‘ -

3R -—9—Vcc

g Meq 120 ©

NOM

INPUT -l

QUTPUT

Input A: Rgq =25 k2 NOM
Input B: Req =15.4 k2 NOM
Clear: Req = 12.5 k2 NOM
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TYPES SN54221, SN74221

DUAL MONOSTABLE MULTIVIBRATORS
WITH SCHMITT-TRIGGER INPUTS

recommended operating conditions

SN54221 SN74221 uUNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Ve 45 5 5.6 | 4.75 5 525| V
High-level output current, IgH —800 —800 | unA
Low-level output current, Ig| 16 16| mA
Schmitt input, B 1 1 V/s
Rate of rise or fall of input pulse, dv/dt r-m' ik
Logic input, A 1 1 V/us
A or B, tyy(; 50 50
Input pulse width . w(in) ns
Clear, ty/(clear) 20 20
Clear-inactive-state setup time, tgy 15 15 ns
External timing resistance, Ryt 1.4 30| 14 40| k&
External timing capacitance, Cgy¢ 0 1000 0 1000 | uF
Rext =2 kQ 67 67
Output duty cycle %
Rext = MAX Reaxt 90 90
Operating free-air temperature, T p —b5 125 0 70| *¢

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

PARAMETER TEST cONDITIONST MIN TYPI MAX|uNIT
VT14+  Positive-going threshold voltage at A input Ve = MIN 14 2 vV
VT_  Negative-going threshold voltage at A input Vee = MIN 0.8 1.4 \
VT4+  Positive-going threshold voltage at B input Ve = MIN 1.55 2 \'
V1_  Negative-going threshold voltage at B input Vee = MIN 08 135 \'
VIK  Input clamp voltage Vee=MIN, 1j=—12mA -15]| Vv
VoH High-level output voltage Vece = MIN,  IgH = —800 uA 2.4 3.4 A
VoL Low-level output voltage Vee=MIN, IgpL =16 mA 0.2 04| V
] Input current at maximum input voltage Vce=MAX, V=55V 1| mA
. . Input A 40
IiH High-level input current Vee =MAX, V=24V e % LA
. Input A —1.6
hL Low-level input current Vee=MAX, V=04V {AoUt B, Cloos Y mA
log  Short-circuit output current § Vee = MAX e =20 = mA
SN 74221 —18 —55
Icc Supply current Vee = MAX Slissoen <8 = mA
Triggered 46 80
TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
LAl typical values are at Vee =5V, Ta =25°C.
Not more than one output should be shorted at a time.
switching characteristics, Voc =5V, Ta = 25°C
PARAMETERY FHOM L TEST CONDITIONS MIN TYP MAX UNIf
(INPUT) (OUTPUT)
A Q 45 70
tPLH B a 3B 55|
A Q 50 80
tPHL - = Cext =B0PF, Rex=2ke 0 65|
tPHL Clear Q OL= REipF. 27 | ns
tPLH Clear Q AL= ,400 " 40 | ns
See Figure 1
and Note 2 | Cext = BOPF, Rext =2k 70 110 150
s Coxt =0, Rext = 2 k2 20 30 50 ns
twiout) AR el c:,):: =100 pF,R::: =10k2 | 650 700 750
Cext=1uF, Regxt=10kQ 6.5 7 75 ms

!I(PLH = Propagation delay time, low-to-high-level output
tpH L = Propagation delay time, high-to-low-level output

tw(out) = Output pulse width
NOTE 2: Load circuit is shown on page 3-10.
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TYPES SN541S221, SN741S221
DUAL MONOSTABLE MULTIVIBRATORS
WITH SCHMITT-TRIGGER INPUTS

recommended operating conditions

SN54LS221 SN74LS221 UNIT
MIN NOM MAX [ MIN NOM MAX
Supply voltage, Ve 4.5 5 5.5 | 4.75 5 5.25| V
High-level output current, IgH —400 —400| uA
Low-level output current, g 4 8| mA
Rate of rise or fall of input pulse, dv/dt Schymies. B 1 ! vis
! Logic input, A 1 1 V/us
Input pulse width A or B. tw(in) = %0 ns
Clear, ty/(clear) 40 40
Clear-inactive-state setup time, tg, 15 15 ns
External timing resistance, Roxt 1.4 70| 1.4 100| k@
External timing capacitance, Coxt 0 1000 0 1000| uF
Output duty cycle D =2H8 x = %
RT = MAX Rext 90 90
Operating free-air temperature, Ta —565 125 0 70| °C

electrical characteristics over recommended operating free-air temperature range (unl

ess otherwise noted)

PARAMETER TEST CONDITIONST SHALE N UNIT
MIN TYPE mAX [MIN TYPF MAX
Positive-going threshol
Vi ositive: gom.g reshold Ve = MIN 1.0 9 10 IRy
voltage at A input
Negative-going threshold
Ve, Ui AN Ve = MIN 07 10 08 10 v
voltage at A input
Positive=going threshold
T il i Vee = MIN 1.0 2 1.0 2| v
voltage at B input
Negative-going threshold
vy | cgative-going Tresho Vee = MIN 07 09 08 09 v
voltage at B input
VK Input clamp voltage Ve =MIN, 1j=-18 mA -1.5 -15| V
VoH High-level output voltage Vee =MIN,  Igy = —400 uA 25 3.4 2.7 3.4 A
loL = 4 mA 025 04 025 04
VoL Low-level output voltage Vee = MIN v
loL =8 mA 0.35 0.5
Input current at
I ) ) Voe=MAX, V=7V 0.1 0.1| mA
maximum input voltage
Iy  High-level input current Vee = MAX, V=27V 20 20| uwA
Input A —0.4 —0.4
I|L Low-level input current | InputB | Vo =MAX, V=04V —0.8 —0.8] mA
Clear —-0.8 —0.8
log Short-circuit output current§ Veg = MAX —20 —100 | —20 —100| mA
I — . \ MAX Quiescent 4.7 1 4.7 1 A
u curren =
cc Supply cc Triggered 19 27 19 27| "

tEor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.

All typical valuesareat Ve =5V, Ta = 25°C

Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second.
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TYPES SN541S221, SN741S221
DUAL MONOSTABLE MULTIVIBRATORS
WITH SCHMITT-TRIGGER INPUTS

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

6-72

PARAMETER FROM g TEST CONDITIONS MIN TYP MAX|UNIT
(INPUT) (OUTPUT)
& A Q 45 70
ns
PLH B Q 35 55
A Q 50 80
tPHL 5 = Cext = 80 pF, Rgxt =2k 20 o5 ns
tPHL Clear Q CL=15pF, 35 55 ns
tpLH Clear Q AL =2k, 44 65| ns
See Figure 1 | S0 PF. Ron =2 k0 20 150
and Note 3 Ce’“_o L Rext—zkn LI 5 z
= =0, = 4 70 S
twlout) AorB QorQ 2xt ext ) "
Cext = 100 pF,Rgxt = 10 k2 600 670 750
Cext=1HF, Rext=10k2 | & 69 75| ms
“tPLH = Propagation delay time, low-to-high-level output
tpH | =Propagation delay time, high-to-low-level output
tw(out) = Output pulse width
NOTE 3: Load circuit is shown on page 3-11.
TEXAS INSTRUMENTS
INCORPORATED

POST OFFICE BOX 5012 =

DALLAS, TEXAS 735222
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TYPES SN54221, SN541S221, SN74221, SN741S221
DUAL MONOSTABLE MULTIVIBRATORS
WITH SCHMITT-TRIGGER INPUTS

PARAMETER MEASUREMENT INFORMATION

F—tw(in)—ﬂ

| R S e IS S RS OFTRSE S 3v
B INPUT ?( 5\;
oV
| 3V
CLEAR | \J
| H, TS e oV

"_—':_tPHL e—at—tp

| VoH
—_——,— e e —— — — —= VoL

A input is low.
TRIGGER FROM B, THEN CLEAR—CONDITION 1

——————— —3v
B INPUT ?i \
I oV

le——=>60 ns ——sy

|
CLEAR U
____________ oV
_____________ — VOH
Q OUTPUT / \
VoL

A input is low TRIGGER FROM B, THEN CLEAR—CONDITION 2
_____ 3V
B INPUT
! | p—ﬂ-' tsetup a%
le— >50 ns —=l
| =n == 3V
CLEAR * j(
______________ oV
TRIGGERED
_____ —— — VoH
Q OUTPUT ] }'{_\L
—————— ! VoL
NOT TRIGGERED be—tyy (out) #
A input is low
CLEAR OVERRIDING B, THEN TRIGGER FROM B
________ 3V
B INPUT ?( \
1 ov

— — — VOH
Q OUTPUT / \
VoL

A input is low

TRIGGERING FROM POSITIVE TRANSITION OF CLEAR

FIGURE 1—-SWITCHING CHARACTERISTICS

T
EXAS INSTRUMENTS
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TYPES SN54221, SN541S221, SN74221, SN741S221

DUAL MONOSTABLE MULTIVIBRATORS
WITH SCHMITT-TRIGGER INPUTS

NOTES: A. Input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zgyq = 50 Q; for 221, t, <7 ns,

PARAMETER MEASUREMENT INFORMATION

A INPUT

B input is high TRIGGER FROM A, THEN CLEAR

Q OuUTPUT f
|

— tW(Out’—'_.'
1l"'-——Tw(out)——-':

Q OUTPUT

B and clear inputs are high
TRIGGER FROM A

t§ < 7 ns, for 'LS221, t, < 16 ns, tf < 6 ns.

B. All measurements are made between the 1.6 V points of the indicated transitions for the ‘221 or between the 1.3 V points for the

‘LS221.

FIGURE 1—SWITCHING CHARACTERISTICS (CONTINUED)

3V
oV
3V
oV
VoH
VoL
VoH

VoL

TEXAS INSTRUMENTS.
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TYPES SN54221, SN74221

DUAL MONOSTABLE MULTIVIBRATORS

WITH SCHMITT-TRIGGER INPUTS

Aty (out)—Variation in Output Pulse Width

TYPICAL CHARACTERISTICS ('221 ONLY)T

DISTRIBUTION OF UNITS
for
OUTPUT PULSE WIDTH

Vee=5V

o LTA=25"C

o

&

5

8

o

Y

o

oy

5

=

g

o

L)

=

=

3]

o MEDIAN MEDIAN
—0.6% +0.5%
e JIN T

I mepian |
e »— 98% OF UNITS

tw(out)—Output Pulse Width
FIGURE 2

VARIATION IN OUTPUT PULSE WIDTH
vs

FREE-AIR TEMPERATURE

1% T T
Vee=5V
—Cext = 60 pF
Rext = 10 k2
0.5%
P el
v
0% tw (out) ~ 420 ns
at Tp =25°C
//
—0.5%
—-1%
-75 -50 -25 0 25 50 75 100 125
TaA—Free-Air Temperature—°C

FIGURE 4

tw(out)—Output Pulse Width

Aty (out)—Variation in Output Pulse Width

VARIATION IN OUTPUT PULSE WIDTH
vs

SUPPLY VOLTAGE

Cext = 60 pF
— Rext = 10 kQ
Ta=25°C
0.5%
A tw(out) = 420 ns
atVec =5V
"
—05% //
—-1%
45 4.75 5 5.25 55
Vce—Supply Voltage—V
FIGURE 3
OUTPUT PULSE WIDTH
Vs
TIMING RESISTOR VALUE
10 ms
=T
—— CeXt_=T
e
CeXt _T7 {
100 us J—i I? y =
0 L
C-e*‘-,—fﬂ E
10 us -+
£ - ,\000 QF - =
X
T Cert_—T1 i =
1 us c e
e = \00 p_-—r__ T
[ Cext /—T% } T <
100 ns -\0°
Voo =5V iCe*L%ﬁ‘:N r
= 25° ee Note 4
10 ns TA=25C lllloe|
1 2 4 710 20 40 70100
Rext—Timing Resistor Value—k$
FIGURE 5

NOTE 4: These values of resistance exceed the maximum recommended for use over the full temperature range of the SN54221.

Data for temperatures below 0O nd above an
Cc 70 d for su Vi w 4.7 nd above are or t
and ab C, pply voltages belo .75 V and 525V applicable f he SN5422

TEXAS. N]cN STRUMENTS
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TYPES SN54122, SN54123, SN541122, SN541L123, SN541S122, SN541LS123,
SN74122, SN74123, SN741122, SN741123, SN74LS8122, SN74LS123
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

D-C Triggered from Active-High or
Active-Low Gated Logic Inputs

Retriggerable for Very Long Output
Pulses, Up to 100% Duty Cycle

Overriding Clear Terminates Output Pulse

Compensated for V¢ and Temperature
Variations

122, 'L122, 'LS122 Have Internal
Timing Resistors

'122,°L122,'LS122
FUNCTION TABLE

'123,°L123,'LS123
FUNCTION TABLE

INPUTS QUTPUTS

INPUTS QUTPUTS
CLEAR|A1 A2 B1 B2| Q a CLEAR| A B a a
i H P O ] O
X X X L x| L H X ¥ KL E H
X % % M oLl M R % BT L i
H L X ¢+ H|Nl U H L ¥l U
H L X H ¢+ |l U H R EL
H (X L ¢+ H|ML U : e B LS A
H |Xx L H ¢t |N U
H |[H | H H|ML U
H |4 4 H HIML U
H |} HHH|IN v
t L X H H | 5
t X L H H|JL I

See explanation of function tables on page 3-8.

description

NOTES: 1.

These d-c triggered multivibrators feature output
pulse width control by three methods. The basic
pulse time is programmed by selection of external
resistance and capacitance values (see typical applica-
tion data). The "122, ‘L122, and ‘LS122 have internal
timing resistors that allow the circuits to be used with
only an external capacitor, if so desired. Once
triggered, the basic pulse width may be extended by
retriggering the gated low-level-active (A) or high-
level-active (B) inputs, or be reduced by use of the
overriding clear, Figure 1-illustrates pulse control by
retriggering and early clear.

The ‘LS122 and 'LS123 are provided enough Schmitt
hysteresis to ensure jitter-free triggering from the B
input with transition rates as slow as 0.1 millivolt per
nanosecond.

open-circuited.

SN54122, SN54LS122...JORW
SN54L122...JORT
SN74122, SN74L122, SN74LS122...JORN
(TOP VIEW) (SEE NOTES 1 THRU 4)

Rext/
Vcc Cext NC  Cext NC  Rjnr Q

14 13 12 n 10 9 8
[ e

RL.“‘

al—

CLR

1 2 3 4 L] 6 7
A1l A2 B1 B2 CLR a

logic: see function table

NC—No internal connection.

SN54123, SN54LS123...JORW
SN54L123...J
SN74123,SN74L123,SN74LS123...J0OR N
(TOP VIEW) (SEE NOTES 1 THRU 4)

1Rext/ 1 2
Vec Cext Cext 1@ 20 CLR 2B 2A

16 15 14 13 12 " 10 9

g_

CLR

5 Y
4> cmfj a
I

=]

1 2 3 4 5 6 7 8

1A 1B 1 13 2Q 2 2 Rey/ GND
Cext Cext

logic: see function table

An external timing capacitor may be connected between Cgxt and Rext/Cext (positive).
2. To use the internal timing resistor of ‘122, ‘L122 or ‘LS122, connect Rjn¢ to V-
3. For improved pulse width accuracy and repeatability, connect an external resistor betwee

4. To obtain variable pulse widths, connect an external variable resistance between Rint or Rext/Cext and Vcc:

n Rext/Cext and Vcc with Rint

TEXAS, INSTRUMENTS

FOST OFFICE BOX 5012 « DALLAS, TEXAS 75222
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TYPES SN54122, SN54123, SN541122, SN541123, SN5418122, SN5418123,
SN74122, SN74123, SN741122, SN74L123, SN74LS122, SN741L$123
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

description (continued)

RETRIGGER PULSE

(See Note)
B INPUT
f———tw ttpLH—
T
OUTPUT Q ]
tw ~ToUTPUT WITHOUT RETRIGGER
OUTPUT PULSE CONTROL USING RETRIGGER PULSE
BINPUT
CLEAR
OUTPUT WITHOUT CLEAR
______ A
OUTPUT Q i
| i

NOTE: Retrigger pulse must not start before 0.22 Cgy¢ (in picofarads) nanoseconds after previous trigger pulse.

schematics of inputs and outputs

OUTPUT PULSE CONTROL USING CLEAR INPUT

FIGURE 1-TYPICAL INPUT/OUTPUT PULSES

'122,°123,°L122,'L123 CIRCUITS

EQUIVALENT O

Clear inputs of 122, "
Other inputs of "122,°
Clear inputs of ‘'L122, 'L
Other inputs of 'L122, 'L

F EACH INPUT

123: Req = 2 k2 NOM
123: Req = 4 kQ NOM
123: Req = 4 k2 NOM
123: Req = 8 k2 NOM

TYPICAL OF ALL OUTPUTS

'122,°123: R =100 2 NOM
'L122,°L123: R =200 £2 NOM

‘LS122, 'LS123 CIRCUITS

B

EQUIVALENT OF EACH INPUT

TYPICAL OF ALL OUTPUTS
e

—

120 £ NOM

TEXAS INSTRUMENTS

CORPORATE D
POST OFFICE BOX 5012 « DALLAS. TEXAS 75222
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TYPES SN54122, SN54123, SN74122, SN74123
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

recommended operating conditions

SN54’ SN74’
MIN NOM MAX | MIN NOM MAX uNIT

Supply voltage, Ve 4.5 5 5.5 | 4.75 5 b5.25 \"
High-level output current, IoH —800 —800 LA
Low-level output current, Ig|_ 16 16 | mA
Pulse width, t, 40 40 ns
External timing resistance, Regx¢ 5 25 5 50 | ke
External capacitance, Coyxt No restriction No restriction

Wiring capacitance at Rext/Cext terminal 50 50 | pF
Operating free-air temperature, Tp —55 125 0 70| °@

electrical characteristics over recommended free-air operating temperature range (un

less otherwise noted)

‘122 ‘123

1

PARAMETER TEST CONDITIONS MIN_TYP; MAX |MIN TYP{ MAX UNIT

VIH High-level input voltage 2 2 \

ViL Low-level input voltage 0.8 0.8 Vv

Vik Input clamp voltage Vec=MIN, 1)=—-12mA -1.6 =15 Vv
2 Vce =MIN, IgH = —800 uA,

VoH High-level output voltage Sae NatE 24 34 24 34 Y

3 Vee =MIN, IgL =16 mA,

VoL Low-level output voltage S8 Note:1 0.2 04 0.2 0.4 \%

I Input current at maximum input voltage Vce =MAX, V=55V 1 1 mA
- . Data inputs _ ~ 40 40

IjH  High-level input current Clear Tnput Vee =MAX, V=24V 80 20 HA

) Data inputs _ _ —-1.6 —1.6

liL  Low-level input current Cler o Vee =MAX, V=04V 35 35 mA

lgs  Short-circuit output current® Ve = MAX, See Note 5 —10 —40 | —-10 —40 | mA

lcc  Supply current (quiescent or triggered) Vee = MAX, See Notes 6 and 7 23 28 46 66| mA

TFor conditions shown as MIN or MAX, use the value specified under recommended operating conditions.
A1l typical values are at Vee = 5V, T = 25°C,
*Not more than one output should be shorted at a time.

NOTES: 5.

=0.02 uF, and Rgxy = 25 kS2. Rint of "122 is open.

7. lgg is measured in the triggered state with 2.4 V applied to all clear and B inputs, A inputs grounded, all outputs open, Cext =

0.02 uF, and Ryt = 25 k2. Rjpq of '122 is open.

switching characteristics, Vcg =5 V, TA = 25°C, see note 8

Ground Ceyx¢ to measure Vo at Q, Vo at Q, or Igg at Q. Cayy is open to measure VoH atQ, Vg atQ, or Igg at Q.
6. Quiescent Igc is measured (after clearing) with 2.4 V applied to all clear and A inputs, B inputs grounded,

all outputs open, Cey¢

FROM TO et .
P 1 T
ARAMETER arepLTy (ORIFRGT) TEST CONDITIONS MIN TYP MAX |MIN TYP MAX | UNI
. A a 22 33 22 3]
PLH B 19 28 19 28
30
tPHL ; o] Cext =0, Rext = 5 k2, gg gg 57 gg ns
PHL s Q Gy ~1=0F; ), . 8 27 8 __o7]
tPLH a 30 40 30 40
twQ (min) AorB Q 45 65 45 65 ns
Cext = 1000 pF,  Rext = 10 k@2, 76 | 276 3.03 3.37
twQ AorB Q CL = 15 pF, RL =400 2 3.08 342 3. 5 i g us

1 tpH = propagation delay time, low-to-high-level output

tpH | = propagation delay time, high-to-low-level output
twQ = width of pulse at output Q

NOTE 8: Load circuit and voltage waveforms are shown on page 3-10.

TEXAS, INSTRUMENTS

sm222
FOST OFFICE BOX 5012 = DALLAS. TEXAS 752

1076



1076

TYPES SN541L122, SN54L123, SN74L122, SN741123
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

recommended operating conditions

SN54L" SN74L’ UNIT
MIN NOM MAX | MIN NOM MAX

Supply voltage, Vcc 45 5 5.5 | 4.75 5 BbB.25 \Y
High-level output current, |QH —400 —400 | pA
Low-level output current, IQL 8 8 | mA
Pulse width, ty, 50 50 ns
External timing resistance, Rext 5 25 5 50 | k&2
External capacitance, Coxt No restriction No restriction

Wiring capacitance at Rext/Cext terminal 50 50 pF
Operating free-air temperature, Ta —B5 125 0 70| °C

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

‘L122 ‘L123
t N
PARAMETER TEST CONDITIONS MIN TYPE MAX |MIN TYP; MAX UNIT
Vi High-level input voltage 2 2 Vv
ViL Low-level input voltage 0.8 0.8 \%
Vik Input clamp voltage Vee =MIN, | =-12mA —1.5 -1.5 V
i Veoe = MIN, gy = —400 uA,
VoH High-level output voltage Ses Noia 24 34 24 3.4 Vv
Vg =MIN, IgL =8mA,
VoL Low-level output voltage S5 Noia 1 0.2 0.4 0.2 0.4 \
I Input current at maximum input voltage Vee = MAX, V=55V 1 1| mA
" 8 Data inputs _ _ 20 20
lj4  High-level input current Claar inpist Ve = MAX, V=24V 20 20 LA
g Data inputs _ 2 —0.8 —0.8
ljL  Low-level input current STear InBUt Vgoe =MAX, V=04V - I mA
los Short-circuit output current® Vce = MAX, See Note 9 -5 -20| -5 —20 | mA
lcc  Supply current (quiescent or triggered) Vee = MAX, See Notes 10and 11 11 14 23 33| mA

TFor conditions shown as MIN or MAX, use the value specified under recommended operating conditions.
Al typical values are at Vec =5V, Ta = 25°C,
*Not more than one output should be shorted at a time.

NOTES: 9,

= 0.02 uF, and Rgyy = 25 k2. Rju¢ Oof 'L122 is open.

11. lcc is measured in the triggered state with 2.4 V applied to all clear and B inputs, A inputs grounded, all outputs open, Cgxt =

0.02 uF, and Rgyt = 25 k§2. Rjnt of 'L122 is open.

switching characteristics, Vcc =5 V, TA = 25°C, see note 8

Ground Cexy to measure Vo at Q, VoL at @, or Igg at Q. Ceyt is open to measure Vop at Q, Voo at Q, or Ipg at a.
10. Quiescent I is measured (after clearing) with 2.4 V applied to all clear and A inputs, B inputs grounded, all outputs open, Cext

FROM T0 'L122 ‘L123
P METERS ND N M Y
ARAMETER (INPUT) (OUTPUT) TEST CO ITIONS IN TYP MAX |MIN TYP MAX | UNIT

A

i - 44 66 44 66| .
B 38 56 38 56
A 60 80 60 80

1pPHL B Cext =0, Rext = 5 k2, 54 72 7 =3 ns

= 5 CL =15pF, RL = 800 % =2 % =2

Cl
PLH aar a 60 80 66 80
twQ (min) AorB Q 90 135 90 135 ns
Coxt =400 pF,  Rext = 10 kQ2
1 ext .
wQ AorB Q Cy = 15pF, RL = 800 &2 1.7 1.9 2.1 1.3 2:1 us

| tpLH = propagation delay time, low-to-high-level output
tp{ | = propagation delay time, high-to-low-level output
two = width of pulse at output Q

NOTE 8: Load circuit and voltage waveforms are shown on page 3-10.
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TYPES SN54LS122, SN54LS123, SN74LS122, SN74LS123
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

recommended operating conditions

SN54LS’ SN74LS’ UNIT
MIN NOM MAX | MIN NOM MAX

Supply voltage, Ve 45 5 5.5 | 4.75 5 5,25 \%
High-level output current, lOH —400 —400 | uwA
Low-level output current, Ig 4 8| mA
Pulse width, ty 40 40 ns
External timing resistance, Rgxt 5 180 5 260 | kQ
External capacitance, Coxt No restriction No restriction

Wiring capacitance at Rgyt/Cgx¢ terminal 50 50 | pF
Operating free-air temperature, Ta —55 125 0 70| °cC

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

+ SN54LS’ SN74LS’
PARAMETER TEST CONDITIONS MIN TYP: MAX |MIN TYP: MAX UNIT
V|H High-level input voltage 2 2 \
ViL Lowe-level input voltage 0.7 0.8 \
VK _ Input clamp voltage Vce = MIN, I| = —-18 mA —~1.5 -15]| V
; Vee = MIN, VIH=2V,
h-1 i i ; .
VoH High-level output voltage ViL = V) max IoH = —400 uA 256 35 2.7 3.5 )
Ve = MIN, ViH=2V, oL =4 mA 025 04 025 04
VoL Low-level output voltage Wi = oL ~EmA 035 o5 \%
gy - DPUtGUAntEL Vec=MAX, V=7V 0.1 0.1 | mA
maximum input voltage
liH High-level input current Vee = MAX, V=27V 20 20 | uA
ljL  Low-level input current Vee = MAX, V=04V —0.4 —04 | mA
los  Short-circuit output current® | Voo = MAX —20 —100 [-20 —100 | mA
Supply current _ 'LS122 6 11 6 11
e | {missoant or triggered) Vo= MAX, S Moty 14 (5123 1220 12 =20 ™A

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
tan typical values are at Voe =5V, Tp = 287
*Not 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 Vo at Q, Vg, at Q, or Igg at Q, ground Rext/Cext, aPply 2 V to B and clear, and pulse A from 2 V to O V.
13. With all outputs open and 4.5 V applied to all data and clear inputs, Ice is measured after a momentary ground, then 4.5 V,is

applied to clock.

switching characteristics, VCC = 5 V, TA = 25°C, see note 14

PARAMETERY (::;P%n'nl') (OU:'OPW) TEST CONDITIONS MIN TYP MAX |UNIT

A 23 33

tPLH B Q 23 24 ns

4

tPHL A a Cext =0, Rext =5 k2, 32 5 ns
B t 34 56

— 5 C = 15 pF, RL=2kQ o5 -

T Clear o] 28 25 ns

twQ (min) Aor B Q 116 200 ns

Coxt = 1000 pF, Rgxt = 10 k2,
twQ AorB Q ej = 18 6F; RL = 2 k&2 4 4.5 5 us

ﬂtpLH = propagation delay time, low-to-high-level output
tPHL = propagation delay time, high-to-low-level output

twQ = width of pulse at output Q

NOTE 14: Load circuit and voltage waveforms are shown on page 3-11.
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TYPES SN54122, SN74122, SN54123, SN74123
SN541122, SN741122, SN541L123, SN741123,
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

TYPICAL APPLICATION DATA FOR "122, 123, 'L122, 'L123

Vee
For pulse widths when Cext < 1000 pF, See
Figures 4 and 5. Ry
The output pulse is primarily a function of the
external capacitor and resistor. For Cext = 1000 pF,
the output pulse width (ty) is defined as: Coxt
K:-Rt-C 1 o T
= . . 4—_
. T et RT To Cexr To Ry t/Coxt
h terminal terminal
o TIMING COMPONENT CONNECTIONS
K is 0.32 for ‘122, 0.28 for 123, FIGURE 3
0.37 for 'L122, 0.33 for 'L123 122,123

TYPICAL OUTPUT PULSE WIDTH
vs

EXTERNAL TIMING CAPACITANCE

RT is in k&2 (internal or external timing resistance.

Cext isin DF 10 000 T —F
7 000 Nee= 5DV
o 5 Ta=25°C
ty is in nanoseconds 4000 F — 122
[ =—=—="123
a2 g 2000
To prevent reverse voltage across Cext, it is recom- A 4
mended that the method shown in Figure2 be ] ‘000 = - 2 T
< " u » =1 700 neess
employed when using electrolytic capacitors and in 3
applications utilizing the clear function. In all applica- 2
. - . . . o 3
tions using the diode, the pulse width is: 3 20 == ey
3 am | A \\-afszkn' |
B 0.7 ; Ho=Ry =20k
tw =KD *RT*Cext|(1+— 3 ™ = AT =10k J
RT - RT =5k 1
Kp is 0.28 for 122, 0.25 for "123, 20
0.33 for 'L122, 0.29 for 'L123
10
12 4 10 20 40 100 200 400 1000
Cext—External Timing Capacitance—pF
Vee FIGURE 4
‘L122
| TYPICAL OUTPUT PULSE WIDTH
R < 0.6 R, ,max. Vs
3 (S0 rochERTaLl DRG] EXTERNAL TIMING CAPACITANCE
conditions for Ry, ,max.) 19, % EVec =5V
CTa =25°C H
4000 v. /.9
s 2000 : // Ll
c Any silicon switching diode 0 AT //
ext £ 1000 /!
such as 1N916, 1N3064, etc. °
F 700 ¥
% 400 — >
a —‘— /
5 200
ToCext  To Reyy/Cext .§ g - Rex = 50 k2
terminal terminal 3 100 = Rext = 30 kat
7 "
TIMING COMPONENT CONNECTIONS WHEN 3 0 Rext = 20 k2
Cext > 1000 pF AND CLEAR IS USED 40 Rext=10 kQ
FIGURE 2 e b
2 A
" L L

1 2 4 10 20 40 100 200 400 1000

Applications requiring more precise pulse widths (up C"'_Ex:;;i;:i: o

to 28 seconds) and not requiring the clear feature can TThese values of resistance exceed the maximum recommended for use
best be satisfied with the 121 or 'L121 . over the full temperature range of the SN54’ and SN54L’ circuits,

1076
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TYPES SN541S122, SN741LS122, SN541LS123, SN74LS123
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

TYPICAL APPLICATION DATA FOR 'LS122, 'LS123

The basic output pulse width is essentially deter-
mined by the values of external capacitance and
timing resistance. For pulse widths when Cext <
1000 pF, see Figure 7.

When Cext - 1000 pF, the output pulse width is Vee

defined as:
RT

tw = 045 - RT * Cext

where
Cext
Ry is in kQ (internal or external timing resistance.) ,};?
Cext is in pF ToCext To Rext/Cext

. e terminal terminal
ty isin nanoseconds

TIMING COMPONENT CONNECTIONS
FIGURE 6

For best results, system ground should be applied to
the Cext terminal. The switching diode is not needed
for electrolytic capacitance applications.

‘LS122,°LS123
TYPICAL OUTPUT PULSE WIDTH
vs
EXTERNAL TIMING CAPACITANCE

100000 ¢ rTrro
RT = 260 kQ T
RT = 160 k2 -96;" :
v ‘,/ / /' ’ﬂ'
£ 10000 il r
£ — = i
o = 5 P A
= R 1" P i
2 | LT A ,/ Pq
E 1000 = =
a2 =T ,
3 b -
3 TN P RRT = 80K
l; 100 II_(,< ‘—RT=40kQ H
= RT=20kQ §
(TERT =10 kQ [
RT=5kQ H
10 L1111l
1 10 100 1000

Cext—External Timing Capacitance—pF

1t This value of resistance exceeds the maximum recommended for use over
the full temperature range of the SN54LS circuits.

FIGURE 7
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TYPES SN54LS240,SN54L5241,SN541L5244,SN545240,SN545241,
SN741LS240,SN74LS241,SN74LS244,SN745240,SN745241

OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

Typical  Typical Typical Propagation Typical Typical Power
loL IoH Delay Times Enable/ Dissipation
(Sink (Source Disable (Enabled)
Current) Current) Inverting Noninverting Times Inverting Noninverting
SNB4LS" 12mA —12mA 10.5ns 12ns 18 ns 130 mW 135 mW
SN74LS’ 24mA -—-15mA 105ns 12 ns 18 ns 130 mW 135 mW
SN548’ 48mA —12mA 45ns 6 ns 9 ns 450 mW 538 mW
SN748’ 64 mA —15mA 45ns 6 ns 9ns 450 mW 538 mwW
. . SN54L5S240, SN545240...J
e 3-State Outputs Drive Bus Lines SN74LS240, SN74S240...JOR N
or Buffer Memory Address Registers (TOP VIEW)
. Vee 26 LAl 2A4  1Y2 2A3 1¥3  2A2 1Y4 2A1
e P-N-P Inputs Reduce D-C Loading miinininininininic
e Hysteresis at Inputs Improves e
Noise Margins
description Ji= / / )
These octal buffers and line drivers are designed / / / C
specifically to improve both the performance and 4} - + 6
density of three-state memory address drivers, clock
drivers, and bus-oriented receivers and transmitters. L
The designer has a choice of selected combinations of THHH«HsHsHH s sHw»
inverting and noninverting outputs, symmetrical G T A1 2va 1Az 2v3 A3 2v2 1A4& 2V1 GND

(active-low output control) inputs, and comple-

mentary G and G inputs. These devices feature high SN54LS241, SN545241 ... J

SN74LS241,SN74S241...JORN

fan-out, improved fan-in, and 400-mV noise-margin. (TOP VIEW)
The SN74LS’ and SN74S’ can be used to drive =
. e cC 26 1v1 2A4 1v2 2A3 1Y3 2A2 1Y4 2A1
terminated lines down to 133 ohms. 2ol [l [wl [wl [w] [s] [w] [1n] fr2]l [n
schematics of inputs and outputs o
‘LS240, ‘LS241, 'LS244
EQUIVALENT OF TYPICAL OF ALL fag & -
EACH INPUT QUTPUTS / / /
e " / / / f
=
INPUT«rTE ¥ L_l
L ===l vee T2 sHsHsH 1 s]s 1w
!; 16 1Aa1 2va 1A2 2Y3 1A3 2v2 1A4 v GND
3 ' R
- i SN54LS244 ...J
j: SN74LS244 .. .JORN
(TOP VIEW)
UTPUT
Vee 26 Y1 2A4  1¥Y2  2A3  1¥Y3  2A2  1Y4  2A1
'$240 'S241 200 [w| [w| (o] |w| (] [w] {13 |12 |n
EQUIVALENT OF
EACH INPUT —
o
Vee --- //////
! a - - -
INP -
NETE y ‘LS240, 'LS241, 'LS244;
R =50 2 NOM L
'Szgcl'gg";:NOM THiHsHsHSsHsH ! sHY[»
h 16 1A1 2va 1A2 2Ya  1A3 2v2  1A4 2Y1  GND
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TYPES SN54L5240,SN54L5241,SN5415244,

SN741LS240,SN74LS241,SN74LS244
BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

recommended operating conditions

SN54LS8" SN74LS" UNIT
PARAMETER MIN _NOM_MAX | MIN NOM_MAX
Supply voltage, Vg (see Note 1) 4.5 5 55 | 4.75 5 525 \%
High-level output current, IgH -12 —15 | mA
Low-level output current, Ig 12 24 TA
Operating free-air temperature, T o -55 125 0 70 Cc
NOTE 1: Voltage values are with respect to network ground terminal.
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN54LS’ SN74LS’
t N
PARAMETER TEST CONDITIONS MIN TYPI MAX |MIN TYPE MAX UNIT
ViH High-level input voltage 2 2 \"
ViL Low-level input voltage 0.7 0.8 v
Vik Input clamp voltage Vce = MIN, I} =—-18 mA -15 -1.5 V
Hysteresis (V14 — V1_] Vce = MIN 0.2 0.4 0.2 0.4 Vv
‘\’/CC:C“N‘;W I‘"H:Q;" A | 24 34 24 34
VOoH High-level output voltage L IL  OHT =4 \Y
Vecc=MIN,  viy=2v, 2 2
ViL=05V, IoH = MAX
Vec=MIN, | 5 =12mA 0.4 0.4
VoL Low-level output voltage ViH=2V, v
VL = VjLmax loL =24 mA 0.5
Off-state output current, _ _
lozH high-level voltage applied Vce = MAX, Vo=27V 20 20
VIH=2V, LA
| Off-state output current, Vii sy Vi 504V 20
OZL  |ow-tevel voltage applied IL = ViLmax | Vo = 0. B 20
Input current at maximum _ ~
I PR Vee = MAX, V=7V 0.1 0.1 mA
IIH High-level input current, any input Vee =MAX, V=27V 20 20 | kA
e Low-level input current Veoe = MAX, Vi =04V —0.2 —-0.2 | mA
108 Short-circuit output current® Vce = MAX —40 —225 |} —40 =225 | mA
Qutputs high ~ All 17 27 17 27
Beiodislio Vee =MAX = 5540 26 44 26 aa]
Icc Supply current v " Outoutsiopen ‘'LS241,'LS244 27 46 27 46
All outputs | - PUts OPEN Ers9a0 29 50 29 50
disabled 'LS241,°'LS244 32 54 32 54
T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
fan typical values are at Vee=5V,Ta= 25°C.
*Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.
switching characteristics, Vcc =5V, TA = 25°C
‘LS240 ‘LS241, 'LS244
PARAMETER TEST CONDITIONS MIN TYP MAX | MIN TYP MAX UNIT
Propagation delay time,
PLH low-to-high-level output 9 14 12 " e
Propagation delay time, CL =45pF, R =667 2,
tPHL high-to-low-level output See Note 2 12 18 12 L g
tpzZL Output enable time to low level 20 30 20 30 ns
tPZH Output enable time to high level 15 23 15 23 ns
tpLZ Output disable time from low level CL =5pF, R =667 Q, 15 25 15 25 ns
tPHZ Output disable time from high level See Note 2 10 18 10 18 ns

NOTE 2: Load circuit and voltage waveforms are shown on page 3-11.
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TYPES SN54S240, SN54S241, SN74S240, SN74S241

BUFFERS/LINE DRIVERS/LINE RECEIVERS WITH 3-STATE OUTPUTS

REVISED AUGUST 1979

recommended operating conditions

SN54S’ SN748°
FARAMNIER MIN _NOM__MAX |MIN_NOM_MAX | o7
Supply voltage, Vo (see Note 1) 4.5 5 5.5 [4.75 5 626 v
High-level output current, |4 =12 -15| mA
Low-level output current, g 48 64 | mA
External resistance between any input or Vo and ground 40 40 k2
Operating free-air temperature, T 5 (see Note 3) —55 125 0 20 "¢

NOTES: 1.

free-air, Rgca. of not more than 40°C/W.

Voltage values are with respect to network ground terminal.
3. An SN545241J operating at free-air temperature above 116°C requires a heat sink that provides a thermal resistance from case to

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

PARAMETER TEST CONDITIONS? S 2 UNIT
MIN TYP! MAX |MIN TYPI MAX
ViH High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 \"
ViK Input clamp voltage Vee=MIN, 1 =—-18mA -1.2 -1.2 N
Hysteresis (V14 — V1_) Vce = MIN 0.2 0.4 0.2 0.4 A
A\ = MIN, v =2V,
SN74S’ tc i 27 2.7
ViL=08V, Ign=-1mA
SN54S’ and Vee=MIN, Viu=2V,
\ High-level output voltage 24 3.4 24 3.4 v
OH M4 i %€ | sn7as’ VIL=08V, Ign=-3mA
SN54S’ and Vec =MIN, Viu=2V, 2 2
SN748° ViL=05V, IgH=MAX
Vee=MIN, Vig=2V,
VoL  Low-level output voltage i o 0.55 055 | v
ViL=08V, IgL=MAX
Off-stat tput t, '
oz . e ouiputcuren Vee =MAX, | vo=24V 50 50
high-level voltage applied
Off-state output current ViR~ 2N, e
-state output current,
lozL P : ViL=08V Vp=05V -50 -50
low-level voltage applied
| t
I nput current at maximum Voo =MAX, V=55V 1 1 ATA
input voltage
HH High-level input current, any input Vee = MAX, V=27V 50 50 | uwA
| Low-level i Snee Vee =MAX, V=05V — 200 | ué
- nput t = . =0.
L ow-level input curren Any G cec | ) 2| mA
los Shortcircuit output current® Vee = MAX -50 -225 | -50 -225 | mA
Outputs high SN54S’ 80 123 95 147
utputs hi
T SN74s’ 80 135 95 160
| Supol " Otipuici Vee = MAX, | SN54S° 100 145 120 170 A
curren slo
B UIPUTSTOW 1 b utputs open [ SN74S” 100 150 120 180
Outputs SN54S8’ 100 145 120 170
disabled SN748’ 100 150 120 180
TFor conditions shown as MIN or MA X, use the appropriate value specified under recommended operating conditions,
All typical values are at Vo =5V, Ta = 25°C.
®Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second,
switching characteristics, Vecc =5V, TA = 25°C
‘S240 ‘S241
PARAMETER
AM TEST CONDITIONS MIN_ TYP MAX | MIN TYP MAX UNIT
Propagation delay time,
'PLH low-to-high-level output 45 7 6 9 s
Propagation delay time, C =50pF, R =909,
PHL high-to-low-level output See Note 4 4.5 7 8 8 s
tpZL Output enable time to low level 10 15 10 15 ns
tPZH QOutput enable time to high level 6.5 10 8 12 ns
tpLZ Qutput disable time from low level CL =5pF, R =909, 10 15 10 15 ns
PHZ “Output disable time from high level See Note 4 6 9 6 9 ns

NOTE 4: Load circuit and voltage waveforms are shown on page 3-10.
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TYPES SN54LS240,SN54LS241,
SN541L5244, SN545240,SN545241,SN74L5240,
SN74LS241,SN74LS244,SN745240,.SN74S5241

OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

DRIVER | | IRECEIVER

s LONG LINE :
L ] REPEATER REPEATER REPEATER e ol

INPUT I : | : 1/8 'LS241, 'S241 | :1/8 ‘LS241, 's241 | :1/5 'LSEM, ‘SZlAl [U\OUTPUT
cdia oL wde :i; l/

it i i

29V o ——— o —— — —
16V—— By vemmwery (WY WSS
12V Af—- - N (IR IS TOCT
(1 SV N SRR . TN —. Ry S SN SR
INPUT OUTPUT INPUT OUTPUT INPUT OUTPUT INPUT
'LS241, 'S241 USED AS REPEATER/LEVEL RESTORER
CONTROL OR MICROPROGRAM ROM/PROM
OR
MEMORY ADDRESS REGISTER
e S i e e | T | e | e i ] et wag sine| s -
| L=}
I
oUTPUT |
CONTROL I
O A ol
N /
v
SYSTEM AND/OR MEMORY-ADDRESS BUS
‘LS241,'5240 USED AS SYSTEM AND/OR MEMORY BUS DRIVER—4-BIT
ORGANIZATION CAN BE APPLIED TO HANDLE BINARY OR BCD
[Cis2e0— 7]
| /'S240 |
~ 3
| | PARTY
1/4°LS241, * -LINE , :
n | | # Lsgm,v::n MULTIPLE-INPUT/OUTPUT BUS ”’:);Isvz;;' s241
= — ——=
ou;wur I [ FROM INPUT A | /I INPUT B
PORTS 1 > DATA ] o T
BUS
TO OTHER | TO OTHER
BUFFERS |" BUFFERS
OuTPUT

/
\

SHAA

|

|

a\ |

} OUTPUT-PORT |
CONTROL L __l_g

¢ h BUS RECEIVERS BUS
| l CONTROL INPUT  QUTPUT CONTROL
H H B A L L
I I H L B B H L
n L L A B H H
el I T0 L H A A L H
oty 18 | 4 S pATA HoL NONE  NONE L H
a
1 1 l PARTY-LINE BUS SYSTEM
il i n | J WITH MULTIPLE INPUTS, OUTPUTS, AND RECEIVERS
1 | External resistance between any input of the ‘S240 or ‘S241
1 1 I and ground or V¢ must not exceed 40 k2.
(] INPUT-PORT
I | CONTROL

INDEPENDENT 4-BIT BUS DRIVERS/RECEIVERS
IN A SINGLE PACKAGE
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TYPES SN54LS242, SN54LS243, SN74LS242, SN741S243
QUADRUPLE BUS TRANSCEIVERS

b SN54LS242...JOR W
e Two-Way Asynchronous Communication SN74LS242...JOR N
Between Data Buses (TOP VIEW)
e P-N-P Inputs Reduce D-C Loading Vee GBA  NC 1B 28 3B 48
) . wl |l |l Inl o [9] |8
e Hysteresis (Typically 400 mV) at Inputs ] | | J
Improves Noise Margin [
o Sy P & &
description b
O
These four-data-line transceivers are designed for gel w W Av a o
asynchromous two-way communications between o
data buses. The SN74LS’ can be used to drive term- )
inated lines down to 133 ohms. o PA o
FUNCTION TABLE (EACH TRANSCEIVER) _—l L‘ r
‘LS242 ‘LS243 ! B 3 4 5 § 1
CONTROL GAB NC 1A 2A 3A 4A GND
INPUTS DATA PORT DATA PORT
STATUS STATUS
GAB GBA A B A B
" H 5 | ) | SN54LS243...JOR W
it i - . . . SN74LS243...JORN
(TOP VIEW)
H L ISOLATED ISOLATED
L L | 0 | o
Vec  GBA NC ;] 2B 3B 4B
*Possibly destructive oscillation may occur if the “ 13 12 “ w ’ .
transceivers are enabled in both directions at once. P J ] -J
| = Input, O = Output, 0= Inverting Output.
- - H = & \ 4
schematics of inputs and outputs 4 b
EQUIVALENT TYPICAL OF o o o e g
OF EACH INPUT ALL OUTPUTS o o o
Vee— ——- Y Vee
17 k01 50 2 NOM
T & &
INFUT— i OUTPUT |
* Le - =
1 ! % | -
4 GND 1 2 a[|a[ |56 1
GAB NC 1A 2A 3A 4A GND
NC-—No internal connection
recommended operating conditions
SN54LS’ SN74LS’
UNIT
MIN NOM MAX |MIN NOM MAX
Supply voltage, Vo (see Note 1) 4.5 5 5.5 |4.75 5 5.25 v
High-level output current, IQH -12 —-15 | mA
Low-level outout current, I 12 24 | mA
Operating free-air temperature, Ta —55 125 0 70| °C
NOTE 1: Voltage values are with respect to network ground terminal.
1076
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TYPES SN54L5242, SN541L5243, SN74LS242, SN741LS243

QUADRUPLE BUS TRANSCEIVERS

REVISED DECEMBER 1980

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

SN54LS’ SN74LS’
PARAMETER TEST CONDITIONS T UNIT
MIN TYPE MAX |MIN TYPI mAX
ViH  High-level input voltage 2 2 v
ViL  Low-level input voltage 0.7 0.8 v
Vik  Inputclamp voltage Vee = MIN, I} =—-18 mA -1.5 -15]| Vv
Hysteresis (V14 — VT_) vVee = MIN 0.2 0.4 0.2 0.4 v
\' =MIN VIH =
Vcc iz pe 1 1H=2 : A 2e 3 24 3.
; IL= VIL Max, Ig4 =—3m
\" High-level t volt. \Y
OH igh-level output voltage Voo = MIN, Vin =2V, ; ;
ViL=05V, IoH = MAX
Vee =MIN, loL = 12 mA 025 04 025 04
VoL Low-level output voltage ViH=2V, v
VL=V max |'OL=24mA 035 05
Off-state output current,
lozH .. . Ve = MAX, Vo=27V 40 40 [ uwA
high-level voltage applied v >y
IH= .
Off-state output current,
I ViL=ViLmax |Vg=04V —-200 —200 | HA
ozL low-level voltage applied L L & o
| t t imum AorB =5, 0.1 0.1
I .npu current at maximu or Vee = MAX, V=58V —_
input voltage GAB or GBA Vi=7v 0.1 0.1
IH High-level input current, any input Vee = MAX, V=27V 20 20 | puA
Vee = MAX, V=04V,
" 2 -02 -0.2
Alnputs | EABand GBAat 0 V
| Low-level Vece = MAX Vi=04V A
= " =04V, m
L input current B inputs _CC ] -0.2 -0.2
GAB and GBA at 45V
GAB or GBA | Vec = MAX, V=04V -0.2 -0.2
Igs  Short-circuit output current® Vee = MAX —40 —225 | —40 -225 | mA
Outputs high ‘'LS242,'LS243 22 38 22 38
Vee = MAX, -
Outputs low ‘LS242,°'LS243 29 50 29 50
Ice Supply current Outputs open, n mA
All outputs LS242 29 50 29 50
See Note 2
disabled ‘LS243 32 54 32 54
TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
Ian typical values are at Vee=56V, Ta= 25°C.
*Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.
NOTE 2: I¢cc is measured with transceivers enabled in one direction only, or with all transceivers disabled,
switching characteristics, Voc =5 V, Tp = 25°C
‘LS242 ‘LS243
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX |[MIN TYP MAX
Propagation delay time,
PPLH " ga' ——— 9 14 12 18 ns
low-to-high-level output
Propagation delay time, Cp =45 pF, RL =667 @,
PHL * e SR L 12 18 12 18] ns
high-to-low-level output See Note 3
tpzL Output enable time to low level 20 30 20 30| ns
tpzH Output enable time to high level 15 23 15 23 ns
tpz Output disable time from low level CL =5pF, RL =667 2, 15 25 15 25 | ns
tpHz Output disable time from high level See Note 3 10 18 10 18 ns

NOTE 3: Load circuit and waveforms are shown on page 3-11.
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TYPES SN54265, SN74265
QUADRUPLE COMPLEMENTARY-OUTPUT ELEMENTS

FOR SYMMETRICAL GENERATION OF COMPLEMENTARY TTL SIGNALS

e Switching Time Skew of the Complementary
Outputs Is Typically 0.5 ns . . . Guaranteed
to be No More than 3 ns at Rated Loading

e Full Fan-Out to 20 High-Level and 10
Low-Level 54/74 Loads

e Active Pull-Down Provides Square
Transfer Characteristic

description

The SN54265 and SN74265 circuits feature comple-
mentary outputs from each logic element, which have
virtually symmetrical switching time delays from the
triggering input. They are designed specifically for use
in applications such as:

® Symmetrical clock/clock generators

e Complementary input circuit for decoders and
code converters

® Switch debouncing
® Differential line driver

Examples of these four functions are illustrated in the
typical application data.

The SN54265 is characterized for operation over the
full military temperature range of —55°C to 125°C;
the SN74265 is characterized for operation from 0°C
to 70°C.

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT

6 kQ

SN54265 . . . J OR W PACKAGE
SN74265 ... J OR N PACKAGE

(TOP VIEW)
Vee 4A aw a4y 38 3A 3w 3Y
16 15 14 13 12 1" 10 9
3
2
1 2 3 4 5 6 7 8
1A w 1Y 2A 28 2Y GND
positive logic:
ELEMENTS 1 AND 4 ELEMENTS 2 AND 3
Y=A Y =AB
W=A W =AB

TYPICAL OF ALL OUTPUTS

-= Vee
100 ©

QUTPUT
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TYPES SN54265, SN74265
QUADRUPLE COMPLEMENTARY-OUTPUT ELEMENTS

recommended operating conditions

SN54265 SN74265 UNIT
MIN NOM MAX |MIN NOM MAX |-
Supply voltage, Vce 4.5 5 5.5 | 4.75 5 5.25| V
High-level output current, IoH —800 —800| wA
Low-level output current, Ig|_ 16 16| mA
Operating free-air temperature, TA —55 125 0 70| °cC

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

PARAMETER TEST CONDITIONST MIN TYPE MAX |UNIT
ViH High-level input voltage 2 \%
ViL  Low-level input voltage 08| V
Vik Inputclamp voltage Vce = MIN, lj==12mA -15| V
VoH High-level output voltage Vee = MIN, IoH = —800 pA 24 34 \4
VoL Low-level output voltage Ve = MIN, loL = 16 mA 0.2 04| V
I Input current at maximum input voltage Vee = MAX, V=865V 1|1 mA
IiH High-level input current Vee=MAX, V=24V 40 | wA
L Low-level input current Vee=MAX, V=04V —1.6 | mA
los  Short-circuit output current® Vee = MAX, SHEndee g - mA

SN74265 -18 -57
lcc  Supply current Vee = MAX, See Note 3 25 34| mA
n TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.

LA typical values are at Voo =5 V, Tp = 25°C.
§Not more than one output should be shorted at a time.
NOTE 3: I is measured with all outputs open and all inputs grounded.

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

FROM TO
PARAMETERY TEST CONDITIONS MIN TYP MAX|UNIT
(INPUT) (OUTPUT)
tPLH(W) AorB w 116 18 .
t licable) ¥ 1.3 18
PHL(Y) (as applicable RL = 400 0,
tPHL(W) AorB w 9.8 18
(as applicable) Y SL = 1Be, 102 18 =
t ;
PLH(Y) s - See Note 4
tPLH(W)—tPHL(Y) AorB W with +03 3 -
PPHL(W)—tPLH(Y) (as applicable) respect to Y —04  £3

tpLH = Propagation delay time, low-to-high-level output.

tpH L = Propagation delay time, high-to-low-level output.

tpx X (W)—tPXX(y) = Difference in indicated propagation delay times at the W and Y outputs, respectively.
NOTE 4: Load circuit and voltage waveforms are shown on page 3-10.
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TYPES SN54265, SN74265
QUADRUPLE COMPLEMENTARY-OUTPUT ELEMENTS

TYPICAL CHARACTERISTICST

PROPAGATION DELAY TIME DIFFERENCE PROPAGATION DELAY TIME DIFFERENCE
Vs vs
FREE-AIR TEMPERATURE SUPPLY VOLTAGE
§ —T—1 2 -
Veec=5V Ta=25C
2 4 RL=4000 2 ,g|RL=400Q
& 3| CL=15pF 5 CL = 15 pF
§ N § !
2. 2 \ £
:g \’W\‘\L a 0.5 F——m—r //
g 1 ~ yﬁ @ tPLH(W)—TPHL(Y) | ——
E ™~ E o
E .0
> >
a o NN S ~O05 = tpHL(W)~tPLH(Y) —
s -2 Ly ;
- = =
g -3 2
a a
2 15
a -4 = .
-5 -2
-75 50 —25 0 25 50 75 100 125 4.5 4.75 5 5.25 5.5
T po—Free-Air Temperature—OC Vecc—Supply Voltage—V
FIGURE 1 FIGURE 2
PROPAGATION DELAY TIME DIFFERENCE vs LOAD CAPACITANCE n
2 2
Vee=5V Vec=5V
] o Yy _ 0
< 415lTA=257C z 151 TA=25"C
8 S
- c
e [~ Ry - s 1
2 e L=4kQ £
> 05 » 05 RL" 400 ==
= 2 '\\ ,T 3 //
> ~L =400 z
.05 \Q o 770'5/
= -l
o &
9 &~ e —— —
s -1 = R =4 kQ
= 1 wal
;—1.5 g -1.5
= -2
15 20 25 30 35 40 45 50 15 20 25 30 35 40 45 50
C|—Load Capacitance—pF Cr—Load Capacitance—pF
FIGURE 3 FIGURE 4

TData for temperatures below 0°C and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable for SN54265 only.
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TYPES SN54265, SN74265
QUADRUPLE COMPLEMENTARY-OUTPUT ELEMENTS

CLOCK

GENERATOR

TYPICAL APPLICATION DATA

CLOCK

1/6 SN7404

CLOCK

—f sk

EW

FIGURE A — TYPICAL CLOCK/CLOCK GENERATOR CIRCUIT

A
INPUT B B 3
GATE 3
Lo e . s s )
!-—INPUT
s | s | R e e R ]
INPUT A
L
e e o e s e s s e
INPUT B
L
—»|  je— DECODER SKEW
]
INPUT -———-————— —t
GATE
2 s s g s el
B
L
DECODER SPIKE
¥ H
OUTPUT 2 \ /
— —— —— — o s L

2/3 SN7404

|
|
| |
weut A | A !
2 10 Do _TDD_
|
|

I
[
I
I
[
]
|

FIGURE C — TYPICAL DECODER/CODE CONVERTER

1/4 SN74265
CLOCK CLOCK
GENERATOR L— CLOCK

CLOCK

CLOCK

FIGURE B — SKEWLESS CLOCK/CLOCK GENERATOR CIRCUIT

1

1/2 SN74265 |

INPUT A ———{}*

-

—

?

GATE

:

@ P

v

S
INPUT B ——~E3——
GATE
L— INPUT

|
|
' GATE
|
i
J

GATEO

1

N

2

3

S —

INPUT A

INPUT B

INPUT
GATE |

e

FIGURE D — SYMMETRICAL DECODER/CODE CONVERTER
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TYPES SN54265, SN74265

QUADRUPLE COMPLEMENTARY-OUTPUT ELEMENTS

TYPICAL APPLICATION DATA

1/4 SN74265

< =

5V

i

VoH
W OUTPUT

VoL

————— VoH
Y OUTPUT

VoL
WITHOUT FEEDBACK

390

1/4 SN74265

<=

[ VoH
W OUTPUT
Y OUTPUT ,

WITH FEEDBACK TO
STABILIZE INPUT

FIGURE E — SWITCH DEBOUNCER

—

-
v

A,

1/4 SN74265

o

DATA IN

>l
]

§

Noise immunity typically 3V

DIFFERENTIAL LINE RECEIVER

DATA OUT

for either high level or low level data
FIGURE F — DIFFERENTIAL LINE DRIVER
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SERIES 54/74, 54H/74H, 541/74L, 54LS/74LS, 54S/74S
TRANSISTOR-TRANSISTOR LOGIC

Vee

PARAMETER MEASUREMENT INFORMATION

INPUT
CONDITIONS

OPEN-
COLLECTOR
OUTPUTS

TEST TABLE

INPUT CONDITIONS

Input under test at Vj; max, all others at 4.5 V

TOTEM-POLE

FUNCTION
lOH NAND
=— (") von AND

All inputs at V|4 min

All inputs at V|| max

Input under test at V|4 min, all others at GND

Inputs under test (a set including one input of each
AND gate) at V| max, all others at 4.5 V

All inputs of AND gate under test
at V)4 min, all others at GND

NOR
(See Test Table OUTPUTS
and Note) OR
(=) AND-OR-
Vou 3§ | ‘oo INVERT
J_ + AND-OR
NOTE: For functions having three-state outputs, input conditions

are maintained which will cause the outputs to be enabled

(low-impedance).

FIGURE 1-V |y, V|L, VoH. lOH

INPUT
CONDITIONS
(See Test Table

and Note)

LI

NOTE: For functions having three-state outputs, input conditions

TEST TABLE

INPUT CONDITIONS

All inputs at V|4 min

Input under test at V| max, all othersat4.5V

Input under test at V4 min, others at GND

All inputs at V. max

All inputs of AND gate under test
at V|4 min, all others at GND

Vee
L FUNCTION
NAND
‘oL AND
Ly NOR
I { OR
Vo L AND-OR-
| i
L + L AND-OR

Inputs under test (a set including one input of each
AND gate) at V|4 min, all others at 4.5 V

are maintained which will cause the outputs to be enabled

(low-impedance).

FIGURE 2-VH, ViL. VoL

Vee
Vee 1) or i L
| 1 (+) m——t
| Vi
OUTPUTI(S)
5 5 REMAINING OPEN
“ REMAINING OUTPUT(S) INPUTS
v, INPUTS OPEN (See Note B)
i OPEN
+ _l.
I s L L
NOTES: A. Each input is tested separately.
NOTE: Each input is tested separately. B. When testing AND-OR-INVERT or AND-OR gates,
each AND gate is tested separately with inputs of
AND gates not under test open when testing || and
grounded when testing ||y.
FIGURE 3-V, FIGURE 4—1}, |4
asv Vec
REMAINING
INPUTS OUTPUTI(S) NOTES: A. Each input is tested separately.
™ OPEN B. When testing AND-OR-INVERT or AND-OR gates, each AND gate
L is tested separately with inputs of AND gates not under test open.
v, e (—)

FIGURE 5-Ij
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SERIES 54/74, 54H/74H, 54L/74L, 54LS/741S, 54S8/74S
TRANSISTOR-TRANSISTOR LOGIC

PARAMETER MEASUREMENT INFORMATION

Ve TEST TABLE
FUNCTION INPUT CONDITIONS
NAND All inputs at GND
— AND All inputs at 4.5V
INPUT | = NOR All inputs at GND
CONDITIONS OR All inputs at 4.5V
(Ses:Test Table (=) AND-OR-INVERT | All inputs at GND
and Note) |~ ]
l los AND-OR All inputs at4.5V
NOTE: For functions having three-state
_L outputs, input conditions are main-
= = tained which will cause the outputs
to be enabled (low-impedance).
FIGURE 6—lps
Vee
- TEST TABLE
+
FUNCTION INPUT CONDITIONS FOR IgcH | INPUT CONDITIONS FOR IccL
|
Ccl NAND All inputs at GND All inputs at 4.5 V
AND All inputs at 4.5V All inputs at GND
e . One input at 4.5 V,
INPUT 1] NOR All inputs at GND PO GND
CONDITIONS OUTPUTI(S) chiiddionod
— = Onei tat4.5V,
(See Test Table oPEN OR ‘e All inputs at GND
and Note) S all others at GND
o ) All inputs of one AND gate
AND-OR-INVERT All inputs at GND
at 4.5 V, all others at GND
_l_ All inputs of one AND gate i
= AND-OR All inputs at GND
at 4.5V, all others at GND
NOTE: Igg is measured simultaneously for all functions in a package. The average-per-gate values are calculated from

the appropriate one of the following equations:

Ice. lccH. or IccL (average per gate or flip-flop) =

Icc (average per gate, 50% duty cycle) =

total Icc, lccH: ©r lccL

(number of gates or flip-flops in package)

lccH * lccL

2 (number of gates in package)

FIGURE 7—IcC

45V

Vce

V14 —_—

loL
e ()

IT+

1|f

VoL

:

+

I

FIGURE 8—VT4, IT+, VoL (FOR NAND SCHMITT TRIGGERS)

(o]

i

FIGURE 9-VT_, IT_, VoH (FOR NAND SCHMITT TRIGGERS)
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SERIES 54/74, 54H/14H, 541/74L, 54LS/74LS, 54S/74S
TRANSISTOR-TRANSISTOR LOGIC

PARAMETER MEASUREMENT INFORMATION

NOTES: A. Switches are in position 1 for SN54'/SN74’, position

2 for SNS64H'/SN74H".
The Iy limit for SN54’ and SN74’ circuits may be

verified by an alternate equivalent procedure. The
VX x source isreplaced by a resistor (see table below)
in parallel with a voltmeter between the X and X pins.
If the measured voltage, Vx, is less than 0.4, the
specified limit for I¢ is met,

B.

RESISTANCE VALUE TABLE

SN5423 114 Q
SN5450, SN5453 138 Q
SN7423 105 0
SN7450, SN7453 130 @
FIGURE 10—Ix (FOR EXPANDABLE GATES)
Vi:c
loH
(=) e
+
= ~ 27 kQ
Vi(o) i _L (Adjust 1)
FIGURE 12-VgH (FOR EXPANDABLE GATES)

FIGURE 11-Vgg(q) (FOR EXPANDABLE GATES)

v
Vce cc
45V I

loH loL
(=) =——t -  (+)

VoH — VoL j

; 1
Vx Vx
- () - ()
Ix Ix

FIGURE 14—V (FOR EXPANDABLE GATES)

FIGURE 13—V(gH (FOR EXPANDABLE GATES)
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SERIES 54/74, 54H/74H, 54L/74L, 541S/74LS, 548/14S
TRANSISTOR-TRANSISTOR LOGIC

PARAMETER MEASUREMENT INFORMATION

Vce Vee
X
— (it 45V
i —
VXx
ViH X
(—) — X +
Ix — ViL
+ il
FIGURE 15—ON-STATE CHARACTERISTICS FIGURE 16—OFF-STATE CHARACTERISTICS
FOR EXPANDERS FOR EXPANDERS
Vce
Vee
4.5V
Ix Ix
v - (+) + N\ )
IH Vx
VL ——— J
Vx %
_1_ = =
FIGURE 17—-ON-STATE CHARACTERISTICS FIGURE 18—OFF-STATE CHARACTERISTICS
FOR EXPANDERS FOR EXPANDERS
Vee
|
OTHER Oloff)
(See Notes 2 and 3) € = INPUTS ¢4} (Ses Moie’2)
o (=) —e» (See Note 3)
Vo
ToVimorViLd OUTPUT
(See Note 1) CONTROL
INPUTS
4
NOTES: 1. Input conditions are maintained which will ensure that the three-state output(s) is (are) disabled to the high-impedance state. See
function table or logic for the particular device,
2. When testing for current into the output with a high-level output voltage, input conditions are applied that would cause the
output to be low if it were enabled.
3. When testing for current out of the output with a low-level output voltage, input conditions are applied that would cause the

output to be high if it were enabled.

FIGURE 19-10(o¢f) (THREE-STATE OUTPUTS)
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SERIES 54/74
TRANSISTOR-TRANSISTOR LOGIC

TYPICAL CHARACTERISTICST§

OUTPUT VOLTAGE HIGH-LEVEL OUTPUT VOLTAGE
vs vs
b INPUT VOLTAGE HIGH-LEVEL OUTPUT CURRENT
: i Vec =5V 2 Vec =5V
Ta=125°C R =400 Vi=04V
35 - 35
| | > | —Ta=25°C
30(Ta=-55C % 3.0 POS
> 2
1 o
@ NG >
g 25 = 25 q
2 Tp = -85°C H \TA =125°C
% 20 \\ 3 20 \\
| 0 NEEEZINN
Q1s Ta=25°C Z1s \
£ z N
1.0 T T L 1.0 A
Ta = 125°C 2 \\\
05 t—rt - 05
| | L) N
%0 02 04 06 08 1 12 14 16 18 2 06 =5 -6 -5 -20 -25 -0
Vi—Input Voltage—V IgH—High-Level Output Current—mA
FIGURE A1 FIGURE A2
LOW-LEVEL OUTPUT VOLTAGE AVERAGE PROPAGATION DELAY TIME,
vs vs
LOW-LEVEL OUTPUT CURRENT FREE-AIR TEMPERATURE
o Vec=5V l [ A 2 Ve =5V
V=24V I R_ =400 0
Ta=-55°C E 35
> 05 / | E
E ‘;C- ;: AR
% o4 /ﬂ?-‘a 2 25
3 S
S 03 A.‘,“'l"——l 20—3 CL = 150 pF ——
: ~ ¥ n
‘202 /,/ g 18— Cp =50 pF p——
T %4/ | w0 |
5 01 bt + ;EN CL=15pF
| L™
| | 3
9 s 10 15 20 25 30 35 40 07 50 25 ©0 25 50 75 100 125
oL —Low-Level-Output Current—mA Ta—Free-Air Temperature—"C
FIGURE A3 FIGURE A4
PROPAGATION DELAY TIME, PROPAGATION DELAY TIME,
LOW-TO-HIGH LEVEL OQUTPUT HIGH-TO-LOW-LEVEL OUTPUT
vs vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
Vec=5V wvcc-sv
Ry =400 2 Ry =400 0
35 35
é '=“ 30 S
] g e
22 B
23 — TE®
5% 20 =] s é 20—\
iz Cy_ = 150 oF 5% ]
g%‘sgq‘“”‘ — /’A §§‘5 3 \-—‘-_?-ﬁcmﬁ
o O, $1.0 = I
&4 - CL=15pF g:!' Ol CL - 50 pF
5 T g G =15 pF
%5 s s 0 2 s 75 00 15 %% 50 25 0 25 50 75 100 125
Ta~Free-Air Temperature—°C Ta—Free-Air Temperature—"C
FIGURE A5 FIGURE A6

T Data for temperatures below 0°C and above 70°C are applicable for Series 54 circuits only.
§ Data as shown are applicable specifically for the NAND gates with totem-pole outputs.
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SERIES 54H/74H

HIGH-SPEED TRANSISTOR-TRANSISTOR LOGIC

PROPAGATION DELAY TIME,
LOW-TO-HIGH-LEVEL OUTPUT

Vs

FREE-AIR TEMPERATURE

TYPICAL CHARACTERISTICST§

PROPAGATION DELAY TIME,
HIGH-TO-LOW-LEVEL OUTPUT

Vs

FREE-AIR TEMPERATURE

20 20
Veg=6V Vec=5V
1gpRL=280% 18F RL =280 Q
. 18 16
fe ‘.
- L E ©44 <
~ =14 E <
= g > 2 ~——
5812 L g 2 h CL = 150 pF
= L=
§% CL=150pF L —T e o T~ —
Y —— | 1 S g10 ~—_
s o
gﬁ' 8 CL=100pF | — P E’; 8 4 CL=100pF [ ~+—]
P - a 3
Te 6 il ﬁ-o' _éJ 6 \\‘
Iz | = e
J a ——-—‘— '
&35 r CL =25 pF s CL=25pF| ——f——u.
4 aT 4
2 2
076 =80 —25 0 25 50 75 100 125 0% T80 —25 0 25 50 75 100 125

T a—Free-Air Temperature—°C

FIGURE B1

—Average Propagation Delay Time—ns

tPLH *+ tPHL
2

AVERAGE PROPAGATION DELAY TIME
vs

. FREE-AIR TEMPERATURE
I l

_Vcc=5V
R =280

16

14

12

CL = 150 pF
t t
.CL =100 pF —
! !
CL =25pF

10

[

0
-75 50 -—-25 (] 25 50 75 100 125
Ta—Free-Air Temperature—°C

FIGURE B3

1t Data for temperatures below 0°C and above 70°C are applicable for Series 54H circuits only.
§Data as shown are applicable specifically for the NAND gates with totem-pole outputs.

T a—Free-Air Temperature—°C

FIGURE B2
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SERIES 541/74L
LOW-POWER TRANSISTOR-TRANSISTOR LOGIC

TYPICAL CHARACTERISTICSTS

OUTPUT VOLTAGE OUTPUT VOLTAGE
vs vs
5o INPUT VOLTAGE HIGH-LEVEL OUTPUT CURRENT
T 1 5 Pr—
K | Ve =5V Veg =5V
£ RL =4k Vi=03vVv
40 ~C > 4
35 " H ]
s
30 NN
8 g \\ L~ Ta=125°C
; 25 C_’ \/ t t
i 1. | Tame
<$ L~ Ta-25°C £ \\
15 et 4
§’ Ta =125°C T - -55°C II \ \\
10 51
s = | 1a--557c ] . \
. N NN
0 0s 1 15 2 25 0 -1 -2 -3 - -5 -6 -7
Vi=Input Voltage—V |oH—High-Level Qutput Current—mA
FIGURE C1 FIGURE C2
OUTPUT VOLTAGE CLOCK INPUT CURRENT PER FLIP-FLOP
Vs v§
LOW-LEVEL OUTPUT CURRENT o2 INPUT VOLTAGE
0.5 =r— .
Vee =5V
v :z_nlv . // .
: 0: l Ta=25°C o v @
| B( A : L
2 Ta = 125°C B L
3 AT 3 —
E; 3 -oa
:-g . // 1/ £ *—1 ENABLE INPUTS
3 LT 8 &
g L% T~ P Y 1sOLATE sLAVE Vec =5V
'54 / 1 \ Ta=-65°C - 1 FROM MASTER J=K=0V
5 01 — =— 0.3 Ta= 25l’c ]
% 1 2 3 4 5 6 7 3 10 o5 T 5 z 25 3 35 ¢ 45 5 5s
10L—Low-Level Output Current—mA V|- Input Voltage—V
FIGURE C3 FIGURE C4
AVERAGE TOTAL D-C POWER DISSIPATION
POWER DISSIPATION PER FLIP-FLOP PER FLIP-FLOP
vs vs
- FREQUENCY i FREE-AIR TEMPERATURE
vee=sv. |1 i
g} Vi clock 0.3V AL =4kl H
& ViH clock 2.4 V Co =50 pF T 45
> c
E 8 Duty cycle = 50% -]
: Ta=25°C g 40
L V H
g 6 5/ E 35 —~]
:, s f o
i i 1 RL== =
i P cL-0 3 25
a 3 R =4 k&) % Vec=5V
H Cy =30 pF § 0 VL clock =03V
H $ 20T v clock = 2.4 V
Z : (‘; PT(H) * PT(L)
£, 3 15—+ PTiav) = 2
: | | | |
%67 0z 04 07 1 7 10 s 0 & 0 2 50 75 1w s
1—Frequency—MHz Ta—Free-Air Temperature—"C
FIGURE C5 FIGURE C6

tData for temperatures below 0°C and above 70°C are applicable for Series 54L circuits only.
S Unless otherwise noted, data as shown are applicable specifically for the NAND gates with totem-pole outputs.
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SERIES 54L/74L
LOW-POWER TRANSISTOR-TRANSISTOR LOGIC

TYPICAL CHARACTERISTICST§

PROPAGATION DELAY TIMES

AVERAGE PROPAGATION DELAY TIME

Vs Vs
LOAD CAPACITANCE g FREE-AIR TEMPERATURE
50 T T ql, 50 T T
| Vec =5V A £ Vee =5V
i T v o RL =4 kQ
| - oo P = CL =50 pF
@ 40FTa=25C tPLH = v 2 40 = L p
3 35 = 5 35 —
£ - —" = —
30 e 2 30
2 A~ tHL g
% 25 £ 25
o 4]
S 20 g 20
E 2 s
g 15 I
£
a 10 i‘ 10
a
5 Tl B
0 3_:| 0
0 10 20 30 40 50 60 70 80 90 100 al] =75 -50 -25 0 25 50 75 100 125
Cy—Load Capacitance—pF TA—Free-Air Temperature—"C
FIGURE C7 FIGURE C8
PROPAGATION DELAY TIMES PROPAGATION DELAY TIMES
Vs Vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
50 50
45
. N tPLHA tPLH
2 40 SN A\ 2 40— [\
c
I < e - I o A
£ 35 ~ g 35
"~ 30 Y 30
3 L 2 i)
o 25 a 25
5 § 5
.‘é’, 20 g 2
g 15 g8 15
2 °
& 10} Vec=5V 8= 10} Vcc =5V
R =40 k2 | RL= 4 k2
5" cL=50pF CL 50 pF
[i
975 -50 -26 O 25 50 75 100 125 —75 —50 —25 0 25 50 75 100 125

Ta—Free-Air Temperature—"C Ta—Free-Air Temperature—"C

FIGURE C9 FIGURE C10

TData for temperatures below 0°C and above 70°C are applicable for Series 54 L circuits only.
§ Data as shown are applicable specifically for the NAND gates with totem-pole outputs.
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541LS/74LS
SCHOTTKY-CLAMPED LOW-POWER TRANSISTOR-TRANSISTOR LOGIC

Vo-Output Voltage—V

VoL —Low-Level Output Voltage—V

Propagation Delay Time—ns

TYPICAL CHARACTERISTICSTS

OUTPUT VOLTAGE

vs
b INPUT VOLTAGE
vee =5V
15 RL=2kQ |
‘ |
Ta=25C
25 \k_
Ta=125°C \ \ \
20
\ \TA = —55°C
15
" \
05
0

0 02040608 1 12141618 2
Vi=Input Voltage—V

FIGURE D1

LOW-LEVEL OUTPUT VOLTAGE

Vs
- LOW-LEVEL OUTPUT CURRENT
e L
04 I 1 A~ 125°C /j
‘ | L4
03 ! } A a
Ta= '%Z 7= 25?’(: [

02 % | T T

0 i
0o 1 2 3 4 5 6 7 8 9 10
|oL—Low-Level Output Current—mA

FIGURE D3

PROPAGATION DELAY TIMES
Vs
FREE-AIR TEMPERATURE
Vee=5V
LcL=15pF
RL=2kQ

3
i SN L

8 tPLH

0 1j P
-75 -50 -256 0 26 650 75
Ta—Free-Air Temperature—°C

FIGURE D5

100 126

VOH—High-Level Output Voltage—V

Pp—Power Dissipation Per Gate—mW

Propagation Delay Times—ns

HIGH-LEVEL OUTPUT VOLTAGE

vs
HIGH-LEVEL OUTPUT CURRENT
42 vVee =5V
as ) L I Vi=07V
o N Ta= lzsl"c
. N F=Ta=25°C
25
N
20 N
) s N
- TA=-65°C \\
1.0
05 \\
0 N
0 -2 -4 -6 -8 —10 -12 —14 16
IoH—High-Level Output Current—mA
FIGURE D2
POWER DISSIPATION PER GATE
vs
- FREQUENCY
Vee=5V
Ta=25°C
20 Duty Cycle = 50%
16
CL =50 pF
10 RL =2k
CL =15 pF _/r /
5 RL=2kQ 5 4 /
= g—“‘ﬂ NeL=0
0 Rp=e
0.1 04 1 4 10 40
f—Frequency—MHz
FIGURE D4
PROPAGATION DELAY TIMES
vs
LOAD CAPACITANCE
Vec=58V
18 | R =2kQ -]
Ta=26°C P
16 7
. PHL 4 |
12 i W
¥ L—~T tPLH
i 1
o2
8
6
4
0

0 10 20 30 40 50 60 70 80 90 100
C|_—Load Capacitance—pF

FIGURE D6

1Data for temperatures below 0°C and above 70°C are applicable for Series 54LS circuits only.
§Data as shown are applicable specifically for the NAND gates with totem-pole outputs.
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SERIES 545/74S
SCHOTTKY-CLAMPED TRANSISTOR-TRANSISTOR LOGIC

TYPICAL CHARACTERISTICST§
INPUT-CLAMPING-DIODE

OUTPUT VOLTAGE FORWARD VOLTAGE
Vs Vs
INPUT VOLTAGE FREE-AIR TEMPERATURE
e Ll E } Vec=5V R ey
4 TA;|25=C Ta=25°C R =280Q i —0.96
1 1 2
30 fTa=-86°C 1\ )\ 3 -0.92
> \ E -os8s T
H
§ = | T .
2 o 8§ ™~ loL = —25 mA
E Q -—18m
3 15 \ g -0.76 101 = =18 mA ‘\“
g £ o2 I~
10 8 \\
g -oes M oL = —10mA
05 e Z——o.sa e 22 4 T
0 02 04 06 08 10 1.2 14 16 18 20 ~060,6" 55 25 0 25 50 75 100 125
VAPVl T ao—Free-Air Temperature—"C
FIGURE E1 FIGURE E2
HIGH-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE
Vs Vs
HIGH-LEVEL OUTPUT CURRENT 2 LOW-LEVEL OUTPUT CURRENT
P 1.0
Ta=126°C | 29 VI.C = ;[V
2 et j 7 os—F
N AR e :
3 % s 07
3 " 3
2 \\ 2 06
g \ 2 Ta=-65°C
3., N S o5 |
3 * H Ta=25°C
E I Ta=-55C=1 W\ _é 04
i < o3
£ - L
2 >4 f Ta=125°C
T ‘\ 0.1 | |
0 0 I l
0 -10 -20 -30 -40 -50 -60 -70 -80 0 5 10 15 20 25 30 35 40
IoH—High-Level Output Current—mA IoL—Low-Level Output Current—mA
FIGURE E3 FIGURE E4
INPUT CURRENT HIGH-LEVEL INPUT CURRENT
Vs vs
INPUT VOLTAGE FREE-AIR TEMPERATURE
2 T Ve
ofYoc=sy s ary
Ta=25'C 4
-2 l/ l; 2
< =
E -3 g
L E 1
-:= 8 3 07
s 8 g o4 =
| % 02 -
o
= -5’. 0.1 /
-12 T 0.07 =
z2
-14 Zoo
-16 0.02f- / -
-18 0.01
-2 -1 0 1 2 3 4 5 6 -75 -50 -26 0 25 50 75 100 125
Vj—Input Voltage—V Ta—Free-Air Temperature—"C
FIGURE E5 FIGURE E6
"Data for temperatures below 0°C and above 70°C are applicable for Series 54S circuits only.
8 Data as shown are applicable specifically for the NAND gates with totem-pole outputs.
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SERIES 54S/74S
SCHOTTKY-CLAMPED TRANSISTOR-TRANSISTOR LOGIC

TYPICAL CHARACTERISTICST§

PROPAGATION DELAY TIME,

LOW-TO-HIGH-LEVEL OUTPUT
vs

FREE-AIR TEMPERATURE

T a—Free-Air Temperature—"C

FIGURE E7

PROPAGATION DELAY TIME,
HIGH-TO-LOW-LEVEL QUTPUT

PROPAGATION DELAY TIME,
LOW-TO-HIGH-LEVEL OUTPUT
Vs

SUPPLY VOLTAGE

10 T 10
9 Vee=5V 0 R =280 Q
RL =280 Q Ta=25°C
!-_ 8 T Cy = 150 pF
33 o Cy = 150 pF €g L =150p
1E = I =
a
%3 £s . ——
ad 6 8é
< P
QE ] £3
'g il = L = 50 pF g.‘a 5 €| =50 pF
z 4 ! 11 ex 4 t
%8 CL=15pF /.——‘ e CL =15pF
T 3 T 3
L £5)
2 2
1 1
0 0
275 -50 -26 0 25 S0 75 100 125 45 a7 50 5.25 5.5

Vgc—Supply Voltage—V

FIGURE E8

PROPAGATION DELAY TIME,
HIGH-TO-LOW-LEVEL OUTPUT

vs vs
FREE-AIR TEMPERATURE SUPPLY VOLTAGE
10 10
N i R =280 0
9 \‘ ] l :fc- 2;ovn 9 ,I T: -25°C
~ Cp = 150 pF Cy = 150 pF
.. 8 . B
£, £ T
53 z3
33 & 23 s
8% ™ Cy = 50 pF 59.. Cp = 50 pF
34 5 ii 5
H b g3
a?; i T~ CL-15pF EE g CL =15 pF
5 ° L;_ 3
BT £z ]
1 1
[ o
~75 -50 -26 0 25 50 75 100 125 a5 a5 50 5.25 55
Ta—Free-Air Temperature—"C Vcc—Supply Voltage—V
FIGURE E9 FIGURE E10
AVERAGE PROPAGATION DELAY TIME POWER DISSIPATION PER GATE
vs vs
FREE-AIR TEMPERATURE FREQUENCY
e 0 T 80 —rTTT
T Vec=56V Vee =5V
2 9 < R =280 sob CL=18pF
e 8 —~ Cy = 150 pF z Ta=25°C
] € gof Duty Cycle =50%
o ) ]
§ S B
: 6 5
T : y
£ s Cy =50 pF §
§ [ ] H P%
- L £ .
2 ~+— Cp = 15pF e X L~
: 5 g L
2 20
F+ .
il 3
I 10
B %5 s 2 © 25 s 75 100 125 oy 2 4 7 10 20 40 70 100

Ta—Free-Air Temperature—"C

FIGURE E11

f—Frequency—MHz

FIGURE E12

TData for temperatures below 0°C and above 70°C are applicable for Series 54S circuits only.
Data as shown are applicable specifically for the NAND gates with totem-pole outputs.
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SERIES 54S/74S
SCHOTTKY-CLAMPED TRANSISTOR-TRANSISTOR LOGIC

TYPICAL CHARACTERISTICS FOR FLIP-FLOPST
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TData for temperatures below 0°C and above 70°C are applicable for Series 54S circuits only.
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