54/74 Family
SSI Circuits



22254 SYX3AL 'SY1IVA ¢ 2I0S XOH 301440 1SOd

(4]

A3 LVHOJAHOINI

SINIANYLSN] SYX3d]

9LoL

recommended operating conditions

54 FAMILY SERIES 54 SERIES 54H SERIES 54L SERIES 54LS SERIES 545
74 FAMILY SERIES 74 SERIES 74H SERIES 74L SERIES 74LS SERIES 74S
LS00, 'S00, 'S04,
‘00, '04, 'HOO, "HO4, ‘L00, 'LO4, UNIT
'LS04, ‘LS10, "$10, 'S20,
“10,°20,°30 | "H10, "H20, "H30 | L10, 'L20, 'L30
'LS20, "LS30 'S30, '$133
MIN NOM MAX|MIN NOM MAX|MIN NOM MAX |MIN NOM MAX |[MIN NOM MAX
54 Family 45 5 55| 45 5 55| 45 5 55|45 5 65|45 5 55
Supply voltage, Vo - \%
74Family (475 6 525[476 5 5.26[4.75 5 5.25 [4.75 5 525 [4.75 5 526
High-level output cunerm I 54 Family —400 ~500 —100 —400 —1000 A
9 P - 10H 74 Family —400 ~500 ~200 —400 1000] *
54 Family 16 20 2 4 20
Low-level output current, I mA
74 Family 16 20 36 8 20
_ , 64 Family |55 125 | -565 125 | —55 125 | -58 125 155 125]
Operating free-air temperature, Tp " Cc
74 Family 0 0] o 70 0 70 0 70| o 70
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SERIES 64 SERIES 54H SERIES 541 SERIES 54LS SERIES 545
SERIES 74 SERIES 74H SERIES 74L SERIES 74LS SERIES 745
TEST . e
PARAMETER H:':RE TEST CONDITIONST ‘00, ‘04, HOO, 'HO4, ‘L0O, ‘LO4, 'Lso:s?:::‘no ,S‘:o' ,SM' UNIT
*10, “20, "30 ‘H10, 'H20, ‘H30 | ‘L10, ‘L20, "L30 ’ ! $10, '520,
‘LS20, 'LS30 'S30, '$133
MIN TYPI MAX IMIN Typ! mMAX|MIN TYPE max|mMiIN TYPE MAX|MIN TYPT MAX
Vi High-level input voltage 1,2 2 2 2 2 2 \Y
] [54 Family 0.8 0.8 0.7 0.7 0.8
Vi Low-level input voitage 1.2 " v
{74 Family 0.8 0.8 0.7 0.8 0.8
VK  Input clamp voltage 3 Voo = MIN, | = -1.5 -15 -1.5 -1.2} Vv
Vcc=MIN, Vi =V Y54 Famit 4 34 4 3l 4 33 . 5 3.
Von High-level output voltage 1 cc L (L max, 54 amf Al 2 2 s 2 25 25 4 A\
IoH = MAX 74 Family 24 34 24 35 24 32 2.7 27 34
54 Family 02 04 02 04 0.15 03 0.4 0.5
Vce = MIN, | loL = MAX
VoL Low-tevel output voltage 2 Vi =2 v 74 Family 02 04 02 04 02 04 05 05| v
loL =4 mA Series 74LS 04
N lnpu.t cum?m at 4 Vee = MAX V=565V 1 1 0.1 1 A
maximum input voltage V=7V 0.1
Vipi =24V 40 50 10
™ High-level input current a4 Vee = MAX uA
Vig=27V 20 50
ViL=03V -0.18
1y Low-level input current 5 Vee = MAX Vip =04V 1.6 —2 —0.4 mA
Vi =05V -2
hort-circui 54 Famil —20 —55 [-40 —1 — 15| — —40 1
los Short-circuit . 5 Vee = MAX amily 5 00 3 5 20 100 4 00 mA
output current’ 74 Family —-18 —b% ]1—-40 -100| -3 —15) —-20 —100 | —40 —100
Icc  Supply current 7 Ve = MAX ee table on next page mA

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

Iy = —12 mA for SN54’/SN74’, —8 mA for SN54H'/SN74H’, and —18 mA for SNE4LS'/SN74LS’ and SN64S'/SN748".
®Not more than one output should be shorted at a time, and for SN54H'/SN74H’, SN54LS’/SN74LS’, and SNB4S’/SN74S’, duration of short-circuit should not exceed 1 second.
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supply current{

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

Icc (mA) 1
IccH (mA) lecL (mA) Ave:a:ce per gate TEST Py P'LH :;“I) i Py tP”"L:INIS) il
TYPE | Total with outputs high | Total with outputs low ge per gi 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 TYP MAX TYP MAX
00 4 8 12 22 2 '00, '10 1 22 7 15
‘04 6 12 18 33 2 ‘04, ‘20 CL=16pF, R =400% 12 22 8 15
10 3 6 9 16.5 2 ‘30 13 22 8 15
20 2 4 6 1 2 “Hoo 5.0 10 62 0
30 ! 2 3 6 2 "Hoa 6 10 6.5 10
Hoo 10 168 % 40 4.5 H10 CL=25pF, R =280 0 59 10 63 10
*Ho” 16 26 40 58 4.5 -
"H10 7.5 126 19.5 30 45 H20 8 10 7 10
"H20 5 84 12 20 Py Hao 6.8 10 89 12
‘H30 2.5 4‘2 6.5 10 4.5 L00, "L04, 35 0
d - - - ‘L10,L20 | CL=50pF, RL=4 ks 6 3 €0
'LO0 0.44 0.8 1.16 2.04 0.20 -
L30 35 60 70 100
'Lo4 0.66 1.2 1.74 3.06 0.20 T500-"C500
‘ } X X 1.53 0.20 -
o | 0% o4 | o 1 | om S 0"
SN54L30 oA1 1 0 :;3 0.29 0'51 olzo L530 8 15 13 20
N 0'” '0 2 0‘29 0'51 0'20 'S00, ‘S04 | C) =15pF, Ry =280 % 3 4.6 3 5
?LSZ)‘:)LBO s e = e o '$10,'520 [ C| - B0 pF, Ry - 280 & a5 5
‘Lsoa 12 24 a6 66 04 530, 5133 oL = 12PF, Rl =260 2 4 s 45 ?
L ' i : ) y ’ Cy =50pF, R =280% 55 65
‘LS10 0.6 1.2 1.8 33 0.4
‘'LS20 0.4 0.8 1.2 2.2 0.4 #Load circuits and voltage waveforms are shown on pages 3-10 and 3-11.
'LS30 0.35 0.5 0.6 1.1 0.48
"S00 10 16 20 36 375
‘S04 15 24 30 54 3.75
'$10 7.5 12 15 27 3.75
'S20 5 8 10 18 3.76
'S30 3 5 5.5 10 4.25 .
'$133 3 5 5.5 10 4.25
T Maximum values of Icc are over the recommended operating ranges of V¢ and T a; typical values are at Vec=5V,Ta =25°C.
schematics (each gate) wee
FIT w
veo
i
FFFFFF o
= oo
e [EN
NN
— &g i 3w
= i
o Iite
L ++1+4
CIRCUIT R | R2 [ R3 | R4 n— t
‘00, '04, ‘10, "20, '30 4k|16k| 130 1k * ,;7
‘'L00, 'L04,°L10, 'L20,°L30 | 40k | 20 k| 500 [ 12k

'00, ‘04, "10, ‘20, '30
’L00, 'L04, 'L10, ’L20, ‘L30, CIRCUITS

Input clamp diodes not on
SNB4L'/SN74L’ circuits.

Resistor values shown are nominal and in ohms.

‘HO0, "HO4, "H10, "H20, *'H30 CIRCUITS

‘LS00, ‘LS04, 'LS10, 'ILS20,
‘LS30 CIRCUITS

*The 12-k$2 resistor is not on 'LS30,

‘S00, 'S04, 'S10, 'S20,
‘830, '$133 CIRCUITS

S1Nd1NO0 310d-W3L101 HLIM SYILH3IANI ANV SILVI GNVN-IAILISOd
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recommended operating conditions

54 FAMILY SERIES 54 SERIES 54H SERIES 541 SERIES 54LS SERIES 545
74 FAMILY SERIES 74 SERIES 74H SERIES 74L SERIES 74LS SERIES 748
‘01,703, HO1, ‘Lot Lo3 ’LS01, 'LSO03, '503, UNIT
‘0B, 12, ‘22 *HO5, "H22 . ’LS05, "LS12, 'LS22 'S05, ‘S22
MIN  NOM MAX | MIN NOM MAX | MIN NOM  MAX | MIN NOM MAX | MIN NOM _MAX
Supply voltege, VCg [ 54 Fomily 45 5 55| 45 5 65| 45 5 55| 45 5 55| 45 5 ss5]
| 74 Famity 4.75 5 525|475 § 525475 § 525|475 5 525475 5 526
High-level output valtago, VOH 5.5 5.5 5.5 5.5 5.5 v
54 Family 16 20 2 4 20
Low-level cutput current, tQL 74 Famity % >0 36 n 20 mA
- N 54 Family —55 126 | —566 125 | 55 125 | 565 125 | —65 125 |
Operating free-air temperature, To 74 Family o 70 ry 70 ry 70 o 70 ry 70 [+
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SERIES 54 SERIES 54H SERIES 54L SERIES 541 SERIES 54S
Test SERIES 74 SERIES 74H SERIES 74L SERIES 74LS SERIES 745
PARAMETER FIGURE TEST CONDITIONSt ‘01,03, ‘HOY, o1, L03 °LS01, LS03, ’s03, uNIT
‘05,12, '22 'HOB, "H22 ‘ ‘LS05, 'LS12, 'LS22 ‘S05, 'S22
MIN  TYPT MAX | MIN Typi MAX [MIN Tvri maXx | MIN  TYPi  MAX | MIN TYPE MAX
Vi ighdevel 1.2 2 2 2 2 2 v
input voltage
viL Lowlevel 12 [ 54 Family 0.8 08 0.6 0.7 o8 |
input voltage ) l 74 Family 0.8 0.8 0.6 0.8 0.8
Vik L'::'a:"m” 3 Vec=MIN, 1= § ~15 -15 ~15 12| v
High-level
1OH ot current 1 Ve =MIN,  ViL=V| mex, VQH=55V 250 250 50 100 250 | waA
Lowevs! vec-MIN, 1oL = MAX 54 Family 02 04 02 04 0.15 0.3 0.25 0.4 0.5
VoL 2 74 Family 02 04 02 04 02 0.4 0.35 0.5 05| Vv
oumutvoltaga VIH=2Y T TmA Series 7415 025 04
oL m, eries .. .
Input current Vi =55V 1 1 04 1
h at maximum 4 Vee = MAX mA
input voltage Vi=7Vv 0.1
High-level Vin =24V 40 50 10
"M put current 4 Vee = MAx ViH=27V 20 ] A
Lowlovel Vi =03V ~0.18
W [ Ve = MAX ViL=04V 16 —2 0.4 mA
input current Vi =05V )
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.
FAM typical values are at Voo = 6 V, Ta = 25°C.
§ 1= =12 mA for SN54°/SN74’, —8 mA for SN54H'/SN74H’, and —18 mA for SNS4LS'/SN74LS’ and SN548'/SN74S'.

S1NdiN0 H0133110J3-N3d0 HLIM
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supply current

schematics (each gate)

Icc (mA) vee
IccH (mA) IccL (mA) R1 R2 vee
TYPE X . Total with , Average per Gate 40K 20k
Total with outputs high | Total with outputs low (50% duty cycle) 'N":TS
TYP MAX TYP MAX TYP | OUTPUT Y
. p——— L e — ouUTPUT ¥
01 4 8 12 22 2 AR | -
‘03 4 8 12 22 2 Do — e A
‘05 6 12 18 33 2 — GND B
CIRCUITS R1 R2 R3 GND
12 3 6 9 16.5 2 ‘01,03, '05,'12,'22| ak |16k | 1k
22 2 4 6 1 2 ‘HO1, "HO5, 'H22 2.8k 760 | 470
‘HO1 6.8 10 26 40 4.1 01,03, '05,’12, 22, 'HO1, 'HOS5, ‘H22 CIRCUITS ‘LO1, 'LO3 CIRCUITS
'HO5 16 26 40 58 4.67 oo
'H22 3.4 5 13 20 4.1 17k
'LO1 0.44 0.8 1.16 2.04 0.20 INFUTS .
ad
'L03 0.44 0.8 1.16 2.04 0.20 8 e Vee
. =t 4 — 19— ——4 8k
LSo1 0.8 1.6 2.4 4.4 0.4 o1 I_,_ __-1*_“___‘ ox o
'LS03 0.8 16 2.4 44 04 k) .
‘LS05 | 1.2 24 36 6.6 0.4 K * ! T mer—g— [
‘Ls12| 0.7 14 1.8 3.3 0.42 P Lk L outeuT
'LS22| 04 0.8 1.2 2.2 0.4 L i ¥
'503 6 13.2 20 36 3.26 : : 1 1% 45k
'S05 9 19.8 30 54 3.25 r S ' hay ps nD
522 3 6.6 10 18 3.5 ‘?+ : b—
9 Maximum values of Icc are over the recommended operating ranges of Vo | T sk
and T ; typical values are at Vgg = 5 V, Tp = 25°C. — ps
. . .. ° ‘LS01, ‘'LS03, 'LS12, 'LS22 CIRCUITS ‘LS05 CIRCUITS
switching characteristics at Vo =5V, Ta = 25°C
tpLH (ns) tPHL (ns)
TYPE TEST CONDITIONS# Propaga?ion delay time, P.ropagation delay tirne, vee
low-to-high-level output high-to-low-level output 900
MIN  TYP MAX | MIN TYP  MAX INPUTS
‘01,03 Cl - 150F. Rl =4 K for 4 35 45 8 15 A ouTPuT
05 L=1opn AL 20062 f; 'zLH' 40 55 8 15 B -
12,22 " PHL 35 45 8 15 c
"HO1, 'HO5, 'H22 Ci = 25pF, Ry =280Q 10 15 7.5 12 °
‘'LO1, ‘LO3 CL=50pF, R =4kQ 60 90 33 60
‘LS01, 'LS03, \
CyL=15pF, RL=2k® 17 32 15 28
'LS05, 'LS12,"Ls22 | LT PR AL
Cy =16pF, RL=280% 2 5 7.5 2 4.5 7 P » F
503, '505, '522 L-15p% RL $03, 'S05, S22 CIRCUITS
CL=50pF, R =2809 7.5 7 Resistor values shown are nominal and in ohms.

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

SINd1N0 H401331103-N3d0 H1IM
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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 toad 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
F||_—-|—-
RL

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 VCC applied and the VoH level
required at the load:

VRL=VcC = VOH min

The total current through the load resistor (IR ) is the sum of the load currents (I} and off-state reverse currents
(1oR) through each of the wire-AND-connected outputs:

IRL=7n*loH+N * ljy to TTL loads

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

Vce — VOH min

R =
Lmax) = I oR N Tk

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

Vee
R
TTL LOADS
22 okr E) D_
- A Calculation:

\ﬁ___,
for

m
max) - T oo
“ToH * N - 1
— n*loH IH
1
- on " R 524 Q=—22_ q-a2a
——- ' ——D— Ltmax) = 5001 + 0.00012 0.00112
«—]

Values shown are for Series 54/74 standard inputs and outputs, For

— _ "——/—/ devices in other series, substitute appropriate values,
-— ' N=3
—

N-«HHy=3"-40puA

n=a
n* loH =4 * 260 uA

FIGURE A—HIGH-LEVEL CIRCUIT CONDITIONS

1076

TEXAS INSTRUMENTS
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POST OFFICE BOX 5012 « DALLAS, TEXAS 75222
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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 fransistors 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 lo L. the maximum current which will ensure that
the low-level output voltage, V[, will be below V| max.

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

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

R o Vee — VoL max
Lmin) = ro e pability — N+ TjL

MAXIMUM Ig CAPABILITY

OF ONE OUTPUT = 16 mA FIGURE B—LOW-LEVEL CIRCUIT CONDITIONS

::j on ) DY
—_—— L'—L L Caiculation:
oL L VeneV
— - max
s ' J RLiminy cc-Vor
Limin) = {0 capability — N < 1
oL I
+‘|L 504 46
RL{min) = - =408
16 — 5.0048 60112

I N\ 5o
l .0
) Values shown are for Series 54/74 standard inputs and outputs, For
L

devices in other series, substitute the appropriate values.

TCurrent into OFF outputs is negligible at the low logic level.

TeExAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 5012 « DALLAS. TEXAS 75222
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recommended operating conditions

51 FAMILY SERIES 54 SERIES 54L SERIES 54LS SERIES 545
74 FAMILY SERIES 74 SERIES 74L SERIES 74LS SERIES 74S NI
‘02 ‘25, '27 'L02 °LS02, 'L§27 'S02, 5260
MIN NOM MAX|MIN NOM MAX|[MIN NOM MAX [MIN NOM MAX [MIN NOM MAX
Suonly voltage, V. 54 Family | 4.5 6 65| 45 5 65] 4.5 5§ 65| 45 § 55| 45 5 85]
Vi
upply voltage, VCC 74 Family |4.75 6 525|476 5 525|475 5 525|475 5 525|475 5 526
Hidhiovel out O 54 Family —400 —800 —100 —400 —1e00f
igh-level output current, (oK 74 Family ) ~800 —200 400 “1o00 ] *
Low-level . - 54 Family 16 16 2 4 20 mA
vlevel outut current, foL 74 Family 16 16 3.6 8 20
Operating frec-air & wre. T 54 Family | —55 125] —566 125 55 125 |55 125 | 55 125] .
rati =:118 r
porating free-sir temperature, TA 74 Family 0 70] 0 0] 0 70| 0 70| o 70
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SERIES 54 SERIES 54L SERIES 54LS SERIES 54S
EST SERIES 74 ERIES 74/ SERIES 74L SERIES 745
PARAMETER T TEST CONDITIONST s L ERIES 7415 UNIT
FIGURE '02, '25, ‘27 'L02 'LS02 'LS27 'S02, ‘5260
MIN TYPE MAX|MIN TYPi MAX|MIN TYPE MAX |MIN TYPE MAX
ViH Highdevel input voltage 1,2 2 2 2 2 v
54 Family 0.8 0.7 0.7 0.8
VIL  Low-level input volt 1,2 [ v
1L bowdevel nputvoltage [74 Famity 08 0.7 0.8 08
VK ‘nputclamp voltage 3 veec=MIN, 11 =§ —-1.5 —-1.5 -1.2( V
Vee = MIN, VL=V .54 Famil 24 34 24 33 25 3.4 25 3.4
VouH High-leve! output voltage 1 cc L fL max, | 54 amf Al \2
10H = MAX 74 Family | 24 3.4 24 32 2.7 34 27 34
54 Family 02 04 015 0.3 025 04 0.5
vee = MIN, |IgL = MAX -
VoL Lowdevel output voltage 2 VCC_ av oL 74 Family 02 04 02 04 035 05 05| v
1H oL =4AmA  |Series 74LS 025 04
Input current at V=55V 1 0.1 1
Iy A - 4 lvec =MAx mA
maximum input voltage V=7V 0.1
Data inputs 40 10
High-level ViH =24V
g el e roheof 25| 4 |Vee = MAX. 1" 160 LA
input current —
All inputs VIH=27V 20 50
All inputs ViL=03V -0.18
Low-level Data inputs —1.6 ~0.4
[ 5 |Vce=MAX ViL=0.4V A
L input current |Strabe of ‘25 cc L —6.4 m
All inputs ViL=05V -2
Short-circuit §4 Family | —20 55| -3 —15[—20 —100 | -40 —100
I Vee = MAX
OS5 Gutput current® 6 cc 74 Family | —18 55| -3 ~15]-20 ~100 | —40 ~o0] ™
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.
TAN typlcal values are at Ve =6V, Ta =26°C.

§|| = —12 mA for SN54’/SN74’ and —18 mA for SN54LS’/SN74LS’ and SN545/SN745".
#Not more than one output should be shorted at a time, and for SN54LS*/SN74LS’ and SN54S‘/SN745*, duration of output short-circuit shoutd not exceed one second.

S1NdLINO 3710d-W3IL0L HLIM S3LV9 HON-3IAILISOd
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supply current

schematics (each gate)

I Maximum values of Icc are over the recommended operating ranges of Vcg
and T A; typical values are at Ve =6 V, Tp = 26°C.

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

|C?CH {mA) , l(?c|_ (mA} Av;r(a::e(::::]ate .
TYPE | Total with outputs high | Total with outputs low (50% duty cycle) f!w
TYP MAX TYP MAX TYP
‘02 8 16 14 27 2.75
'25 8 16 10 19 2.25
27 10 16 16 26 4.34
‘LO2 0.8 1.6 1.4 2.6 0.275
'LS02 1.6 3.2 2.8 5.4 0.55
'LS27 2.0 4 3.4 6.8 0.9
'S02 17 29 26 45 5.38
‘S260 17 29 26 45 10.76 lines is repeated for the C input of the '27.

‘02, '27 CIRCUITS,

? Vee !
INPUTS
A
ax
ouTPUT
M [
4k
c
GND P
e
The portion of the schematic within the dashed o i
G ‘HJ 800
GND

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
‘02 12 15 8 15
‘25 CL=15pF, R =4009 13 22 8 15
‘27 10 15 7 11
'L02 C_=50pF, R =4k 31 60 35 60
‘LS02, 'LS27| C_=15pF, R =2kQ 10 15 10 15
502 CL=15pF, R =280Q 3.5 5.6 3.6 5.5
C_=50pF, R_=2809% 5 5
'$260 CL=15pF, R =280% 4 5.5 4 4]
#1.0ad circuit and voltage waveforms are shown on pages 3-10 and 3-11,
The portion of the schematic within the dashed Ve
vee lines applies only to the 'LS27 \II!
20k 8k 120
INPUTS L
A Wl X
10k 4%
OUTPUT
outPuT . k 20';/_ &
* ® 0 M) _
Qzuk J !
ND c f¢ P 3k
¢ % T ed M
T GND

‘L02 CIRCUITS

*
1602, ‘LS27 CIRCUITS

Vee

vee
13

<K

ax

ouTRUT
v

e o]

‘25 CIRCUITS

Resistor values are nominal and in ohms.

Vee

OUTPUT
Y

/J7 GND

The portion of the schematic within the dashed
lines is repeated for each additional input of the
'$260, and the 0.9-k§2 resistor is changed to
0.6 k£,

‘802, ‘5260 CIRCUITS

SINd1N0 3104-W3101 HLIM S31vVI HON-IALLISOd
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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 74S
‘LS08, UNIT
‘08, ‘H11, "H21 ’S08, 'S11
'LS11, 'LS21
MIN NOM MAX|MIN NOM MAX|MIN NOM MAX|MIN NOM MAX
Supply Vol v 54 Family 4.5 5 55| 45 5 55| 45 5 65| 45 5 65 v
upply Voltage, Ve 74 Family | 475 5 525|475 5 525|475 5 525|475 5 525
High-level output current, |oH —800 —500 —400 —1000| upA
Low-level . | 54 Family 16 20 4 20 mA
ow-level output current, lg| 72 Family T >0 r 20
o ing . T 54 Family —55 125§ —565 125 | ~55 125 | —565 125 e
perating free-air temperature, Tp 74 Family o 7o 5 7o 0 70 0 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 CONDITIONST ‘LS08, ‘LS11, B , UNIT
FIGURE ‘08 ‘H11, 'H21 S08, 'S11
‘LS21
MIN TYPT MAX|MIN TYPT MAX|MIN TYPT MAX|MIN TYPE MAX
ViH High-level input voltage 1,2 2 2 2 2 \4
54 Famil 0.8 0.8 0.7 0.
Vi  Low-level input voltage 1.2 amj Y 2 v
74 Family 0.8 0.8 0.8 0.8
Vik !nputclamp voitage 3 Vec=MIN, 1 =§ —1.5 -1.5 —1.5 -1.2] V
Vee=MIN, V=2V, 54 Famil 24 34 24 34 25 34 . .
VoH High-level output voltage 1 cc IH amily 25 34 v
toH = MAX 74 Family 24 34 24 34 27 34 27 34
Vee = MIN, g = MAX 54 Family 02 04 0.15 0.3 026 04 0.5 v
VoL Low-level output voltage 2 74 Family 0.2 04 02 04 035 0.5 0.5
VIH=2V loL =4 mA Series 74LS 0.25 0.4
i t t at V=65V -
" npu‘ curv?n a a Veg = MAX 1 1 0.1 1 mA
maximum input voltage V=7V 0.1
I High-level input t 4 |vge=MAX Vip=24V 40 50 A
-level input curren =
Ho T fnput cur cc ViH=27V 20 50| “
] Vi =04V 16 —2 —0.4
i Low-level input current 5 Vee = MAX mA
Vi =05V —2
Short circuit . 54 Family -20 —55 | -40 —100 | —20 —100 | 40 —100
los 5} Vee = MAX - mA
output current® 74 Family —18 —55 | —40 -100 | —20 —100 | —40 —100
Icc  Supply current 7 Ve = MAX See table on next page mA

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

an typical values are at Vg = 25°C.

§I| = —12 mA for SN54°/SN74’, —8 mA for SN64H'/SN74H", and —18 mA for SNB4LS'/SN74LS’ and SN545'/SN74S’.
*Not more than one output should be shorted ata time, and for SN54H‘/SN74H’, SNB4LS/SN74LS’ and SN54S’/SN745’,
duration of output short circuit should not exceed one second.
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supply currentf

schematics (each gate)

| (mA) ! (mA) lec (mA) 4k 2k 18k 10 -
TYPE | T - | ctﬁH high A C(;L , Average per gate
otal with outputs high | Total with outputs low (50% duty cycle)
TYP MAX TYP MAX TYP INPUTS outPuT
‘08 1 21 20 33 3.88 B
‘H11 18 30 30 48 8 F S 3 200 ik
‘H21 12 20 20 32 8 +— GND
'LS08 24 4.8 4.4 8.8 0.85
‘LS11 1.8 3.6 33 6.6 0.85 '08 CIRCUITS
'LS21 1.2 2.4 2.2 4.4 0.85 vee
28k 1k 760 68
'S08 18 32 32 57 6.26
'S11 13.5 24 24 42 6.25
Maximum values of Icc are over the recommended operating ranges of. Vg fr} QuTPUT
and T a; typical values are at Voe =5 V, Tp = 26°C. INPUTS v
b — o e
c 2 400 470 4 k]j
D # GND
”
'H11, '"H21 CIRCUITS
. . . _ _ apo 3 vee
switching characteristics at Vg =5V, TA =25°C o 310n Ser 0
tpLH (ns) tpHL (ns)
TYPE TEST Propagation delay time, Propagation delay time, INPUYS .
CONDITIONS# low-to-high-level output high-to-iow-level output ‘; ™ outrr
MIN TYP MAX MIN TYP MAX c -3¢ 6k v
‘08 CL=16pF, R =400% 17.5 27 12 19 D= "--T:K—J
"H11, H21 | C|_= 26pF, RL =280 Q2 7.6 12 88 12 FEEF LA
'LS08, 'LS11 Ci =15pF. Ry =2 kQ s 15 10 20 |
'LS21 L P AL “ 4 ps anp
C=15pF, R =280% 4.5 7 5 7.5
'S08, 'S1t — ‘LS08, 'LS11, 'LS21 CIRCUITS
Cp=50pF, R_=2800 6 75 ‘ vee
#Load clrcult and voltage waveforms are shown on pages §~10 and 3-11. 28k 2k 800 50
INPUTS 36k ouTeuT
A--——1 Y
s !
c o 1
3 ﬁi* 600 260
b L
aND
Veed ”m

'S08, 'S11 CIRCUITS

Resistor values shown are nominal and in ochms,

S1NdL1NO0 3710d-W310L HLIM S3ILV9 GNV-3IAILISOd
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reccmmended operating conditions

54 FAMILY SERIES 54 SERIES 54H SERIES 54LS SERIES 548
74 FAMILY SERIES 74 SERIES 74H SERIES 74LS SERIES 74S
UNIT
‘09 'H15 ‘LS09, 'LS15 ‘S09, ‘S15
MIN NOM MAX|MIN NOM MAX|MIN NOM MAX|MIN NOM MAX
54 Family 4.5 5 55| 45 5 55| 45 5 65| 45 5 55
Supply Voltage, Ve 74 Family |475 5 525|475 6 525|475 5 525|475 5 525
High-level output voltage, VOH 5.5 5.5 5.5 5.5
Low-level output current, lg 54 Family 16 20 4 20 mA
74 Family 16 20 8 20
Operating free-air temperature, T a 54 Family —%5 125 | =55 126 | -85 125} 55 128 °c
. 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 548
TEST . SERIES 74 SERIES 74H SERIES 74LS SERIES 748
PARAMETER FIGURE TEST CONDITIONST 00 M5 "[s09, L8515 509, ‘515 UNIT
MIN TYP MAX [MIN TYPF MAX |[MIN TYPT MAX |MIN TYPF MAX
ViH High-level input voltage 1,2 2 2 2 2 \"
54 Family 0.8 0.8 0.7 0.8
ViL Low-level input voltage 1,2 - A\
74 Family 0.8 0.8 0.8 0.8
Vik Input clamp voltage 3 Voo =MIN, §I=§ -1.5 —1.5 —-1.5 =12 V
lon  High-level output current 1 |Vee=MIN Vin=2v, 250 250 100 250 | uA
VoH =5.5V,
' o |vee=mmn. | Cuax 54 Family 02 04 0.15 0.3 ] 0.25 0.4 0.5
VoL Low-level output voltage 74 Family 02 04 02 04 035 05 05} v
Vin=2V 1oL =4 MA |Series 74LS 025 04 ’
I Inpu.t currsfnt at a Vee = MAX V=55V 1 0.1 1 mA
maximum input voltage Vy=7V 0.1
4 High-level input current 4 |Veo=Max Vin-24v 40 =0 WA
VIH=27V 20 50
Il Low-level input current 5 Ve = MAX ://::: : g: z -8 -2 —04 — mA
Icc Supply current 7 Vee = MAX See table on next page mA

YFor conditions shown as MIN or MAX use the appropriate value specified under recommended operating conditions.
Fan typical values are at Vo =56V, Ta = 25°C.
§|| = — 12 mA for SN54'/SN74’, -8 mA for SN54H/SN74H’, and —18 mA for SN54LS'/SN74LS".

SINd1NO H01JI31103-N3IdO HLIM S3ILVI ONV-IALLISOd
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supply currentf

Icc (mA)

IC,CH ma) . |C_CL (mA) Average per gate

TYPE | Total with outputs high | Total with outputs low (50% duty cycle]
TYP MAX TYP MAX TYP
‘09 1 21 20 33 3.88
‘H15 15 25 30 48 7.5
'LS09 24 4.8 4.4 8.8 0.85
‘LS15 1.8 3.6 33 6.6 0.85
'S09 18 32 32 57 6.25
‘816 105 19.5 24 42 5.75

Y Maximum values of Igc are over the recommended operating ranges of Voc

and T p; typical values are at Voo =5V, Tp = 25°C.

switching characteristics at Vcc =5V, Ta = 256°C

schematics (each gate)

tpLH (ns) tpHL (ns)
TYPE TEST Propagation delay time, Propagation delay time,
CONDITIONS# tow-to-high-level output high-to-low-fevel output
MIN TYP MAX MIN TYP MAX
'09 CL=15pF, R_=4009Q 21 32 16 24
'H15 Cp =25pF, R =280% 12 18 9 13
'LS09, 'LS15 |C_=15pF, R =2kQ 20 36 17 35
509 CL=15pF, RL=280Q 6.5 10 6.5 10
CL=50pF, R =280 9 9
515 CL=156pF, R_=280Q 5.5 8.5 6 9
CL=50pF, R_=2800 8.5 ]

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

INPUTS,
A-

INPUTS
A

B~
c-

#

Vee

ouTPuT
Y

vee

INPUTS

BEw

F¥ &

outeuT
v

)

c

n
‘LS09, ‘LS15 CIRCUITS

‘S09, 'S15 CIRCUITS

ouTPUT
Y

Resistor values shown are nominal and in ohms.
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recommended operating conditions

54 FAMILY SERIES 54 SERIES 54LS SERIES 548
74 FAMILY SERIES 74 SERIES 74LS SERIES 748 UNIT
‘13 ‘14,7132 'LS13, ’LS14, 'LS132 'S132
MIN NOM  MAX | MIN NOM  MAX | MIN NOM  MAX | MIN NOM MAX
s [ 54 Family 45 5 5.5 4.5 5 5.5 4.5 5 5.5 4.5 5 5.6 v
upply voltage, VCe | 74 Famity | 475 5 525475 5 525 475 5 625 475 5 525
High level output current, igH —800 —-800 —400 —1000 uA
Low-level output current, 1oL 54 Family 16 16 4 20 mA
74 Family 16 16 8 20
Operating free-air temperature, TA 54 Family —~65 1256 | -55 125 [ —565 126 | —55 125 o
74 Family 4] 70 ) 70 0 70 o 70
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SERIES 54 SERIES 54LS SERIES 545
TEST SERIES 74 SERIES 74LS SERIES 74S
PARAMETER FIGURE TEST CONDITIONS! 13 "14.°132 ‘LS13, 'LS14, 'L 8132 ‘$132 unIT
MIN  TYPE  MAX | MIN  TYPE  MAX | MIN  TYPE MAX | MIN  TYPI  MAX
VT3 Positive-going threshold voltage 8 Vee=5V 1.5 1.7 2 1.5 1.7 2 1.4 1.6 1.9 1.6 1.77 1.9 v
V7.  Negative-going threshold voltage 9 Vee =6V 0.6 0.9 1.1 0.6 0.9 1.1 0.5 0.8 1 1.1 1.22 1.4 \"
Hysteresis (VT4-VT_) 8,9 Vee =5V 0.4 0.8 0.4 0.8 0.4 0.8 02 0.55 v
ViK  Inputclamp voltage 3 Vee = MIN, =% -1.5 —15 1.5 12 v
Vo Highdevel oumut voltage 9 Vee - MIN,. Ton = MAX, [ 54 Familv 24 3.4 24 34 25 3.4 25 34 v
Vi =VT1_min 74 Family 2.4 3.4 24 3.4 2.7 3.4 2.7 3.4
54 Family 0.2 0.4 0.2 0.4 0.25 0.4 0.5
Vee = MIN, 1oL = MAX -
VoL  Low-level output voltage 8 V) = V4 max 74 Family 0.2 0.4 0.2 0.4 0.35 0.5 0.6 v
1oL =4 mA | Series 74LS 0.25 0.4
\g4 |putcurrentat 8 Vee=5V, V) =VTs 065 ~0.43 —0.14 —09 mA
positive-going threshold
|y |putcurrentat 9 Veg =5V, Vi=vr_ -085 —0.56 —0.18 11 mA
negative-going threshold
Input current at V=55V 1 1 1
It R R 4 Vge = MAX mA
maximum input voltage Vi=7V 0.1
WH High-level input current 4 Vee = MAX z: : :‘; : s 40 55 =) uA
. Vi =04V -1 16 -08 1.2 -0.4
I Low-leve! input current ] Ve = MAX V)L =05V — mA
los Short-circuit output current® 6 Vee = MAX -18 -55 | ~18 -65 | —20 —-100 | —40 —100 mA

TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
T ANl typical values are at Veg = 5 V. Ta = 25°C.,
§I| = —12 mA for SN64°/SN74’ and —18 mA for 'LS13, 'LS14, 'LS132, and 'S132,

#Not more than one outputshould be shorted at a time, and for SNS4LS /SN74LS’

and 'S132, duration of output short-circuit should not exceed one second.

SiNdiNo 3104-W3101 HLIM
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supply cu rrent

IccH (mA) IccL (mA} Icc (mA)
Total with Total with Average per gate
TYPE outputs high outputs low | (60% duty cycle)
TYP MAX | TYP MAX TYP
13 14 23 20 32 8.5
‘14 22 36 39 60 5.1
‘132 16 - 24 26 40 5.1
'LS13 2.9 6 4.1 7 1.75
‘LS14 8.6 16 12 21 1.72
‘L8132 5.9 11 8.2 14 1.76
‘5132 28 44 44 68 9

switching characteristics, Voc =5V, Ta = 256°C

tpLy (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

13 18 27 15 22
413 CL=15pF, R_=400% pr 22 " 2
L$13 15 22 18 27
'LS14 CL=15pF, RL=2kQ 15 22 15 22
‘LS132 15 22 15 22
'S132 CL=15pF, R =280% 7 10.5 85 13

ﬂMaximum values of Icc are over the recommended operating
ranges of Vo and T typical values are at Vo =5V,
Ta =25°C.

AILVHOJAOINI
SINIWNYILSN] SVXd]
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PARAMETER MEASUREMENT INFORMATION

TEST

POINT Vce

WUt K Nev N
o Viref(H) Viref(L) ov

]
(See Note A) | !
= tPHL—~] fe~tpLH-+

| [ VOH
OUTPUT Sk—— Voref _——;ll’__

———v
(See Note C) oL

FROM
OUTPUT

UNDER
CL (See Note B)

TEST I

LOAD CIRCUIT

VOLTAGE WAVEFORMS

NOTES: A, All diodes are IN916 or 1N3064.
B. Cy_includes probe and jrg capacitance.
C. Generator characteristics and reference voltages are:

G Ch istics Refererice Voltages
Zout _ PRR tr tf Viref(H)  VirefiL) VO ref
SN54'/SN74" 5002 1 MHz 10 ns 10 ns 1.7V 09V 1.5V
SN54LS’/SN74LS" | 502 1 MHz 15 ns 6 ns 1.6V 0.8V 1.3V
'S132 502 1MHz 25ns 25ns 1.8V 1.2V 1.5V

519

S1NdL1NO 3104-W3101 HiIM
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schematics (each gate)

vee
4kQ 130 %
NOM
INPUTS Nom
A ™
B 44
c - ouTPUT
D ]
r ¥ ZIF JF r §
? &—-&—6—GND
‘13 CIRCUITS
- p—Vce
$1209
2 NOM
]
INPUTS
A
e — — — ouTPUT
N : ¢
c— __I_
0D—|—|—-&
- GND

‘LS13, 'LS14, 'LS§132 CIRCUITS

Resistor values shown are nominal.

INPUTS

INPUTS
A —9

B

vee
100
NOM

OUTPUT

GND

14, “132 CIRCUITS

Vee

OUTPUT
Y

‘$132 CIRCUITS

SLNdLNO 310d-W3101 HLIM
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SCHMITT-TRIGGER POSITIVE-NAND GATES AND INVERTERS

WITH TOTEM-POLE OUTPUTS

TYPICAL CHARACTERISTICS OF ‘13, “14, AND ‘132 CIRCUITST

POSITIVE-GOING THRESHOLD VOLTAGE
v

FREE-AIR TEMPERATURE

NEGATIVE-GOING THRESHOLD VOLTAGE
3

FREE-AIR TEMPERATURE

HYSTERESIS

vs
FREE-AIR TEMPERATURE

170 — - 090 — - 850 —
> vec=sv | | ! > Veg=5V I [ B [ ] Vecisv
1 169 + \ 089 + 1 840 :
) ) L g ! T3] |
£ 168 a3 £ g8 —t ! z o0 i '\
S ' i > _— =
1.67 3 087 , 820
2 t 3 T 2 T i
S i 2 Z _—
£ 166 T ; % o036 4 / 5 810 ; ~
g 113 E / 2 BAN
= F 3 |
E e > 085 = T o0 " !
= i
E 164 S osal—+ £ 790 ;
9 2 z :
£ 163 Z 083 + 780
z g £
& 162 z"’ 0582 . 770
[} i
i 161 W 081 - - 760
> £ ; ; T i 7
160 ogob—i 1 1 750 L1
75 50 25 0 25- 50 75 100 125 75 50 25 0 25 50 75 100 125 75 50 -25 0 25 50 75 100 125
T A—Free-Air Temperature—°C TA—Free-Air Temperature—°C TA—Free-Air Temperature—"C
FIGURE 1 FIGURE 2 FIGURE 3
"3 "14,°132
GISTRIBUTION OF UNITS DISTRIBUTION OF UNITS
FOR HYSTERESIS FOR HYSTERESIS
— - :
Vec=5V Vec=5V
TA=25°C Ta=25°C
8 M g —t
g —
s P § i
3 ; 2 i
8 ‘ S :
5 I ‘ s : [ ‘!
> S
g ] g !
g ‘ 2
£ 99% ARE! / £ \
3 ABOVE 2
E 735 mv b P H ‘ ;
2 ! | K] i
_.l_/ ] _/ .
720 740 760 780 800 820 840 860 880 740 760 780 BOO 820 840 860 880 900
VT4-V1_—Hysteresis—mV VT4V T_—~Hysteresis—mV
FIGURE 4 FIGURE S
THRESHOLD VOLTAGES HYSTERESIS OUTPUT VOLTAGE
vs vs vs
SUPPLY VOLTAGE SUPPLY VOLTAGE INPUT VOLTAGE
e T T e *Vee-s i
- e A= =5V [ i
18 AT 14,1132__ 18 -r:c=25“c j 4,;’ ]
oot | [TAT%C vy vy
16 16 T T
= [ ¢ T >I 3 | o
> 18P 5 Threshold Voltage, V1 ' > ; |
g .
§ 12 £ 12 g I 14.4
g 2 3 130132
> 10 — T 1o T Z. 2 Ly !
] _ X _d E i
$ os = — $ o8 t 2 : i
g Negative-Going Threshold Voltage, VT | 43 Sl
£ os|—+—+—— I £ 08 5
| i £ >
04 : > o4 i
0.2 + 0.2 -
0 ] 0 j 0 i
45 475 5 5.25 55 a5 475 5 5.25 55 0 04 08 12 16 2

Veg-Supply Voltage—V

FIGURE 6

Vee—Supply Voltage—V

FIGURE 7

Vi—Input Voltage—V

FIGURE 8

+ : .
Data for temperatures below 0°C and 70°C and supply voltages below 4,75V and above 5.25 V are applicable for SN5413, SN5414,
and SN54132 only.
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SCHMITT-TRIGGER POSITIVE-NAND GATES AND INVERTERS
WITH TOTEM-POLE OUTPUTS

TYPICAL CHARACTERISTICS OF 'LS13, 'LS14, AND 'LS132 circuiTs’

POSITIVE-GOING THRESHOLD VOLTAGE NEGATIVE-GOING THRESHOLD VOLTAGE
vs vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
1.70 i — 5 080 T . —
> = i -
s 169 [FVge T8V § o Vec =SV
g =
3 168 § 0.88
>
°
% 1.67 E 0.87 —
5 166 3 086
=4 “1 =
E 1.65 L;. 0.5 — ]
S 164 S 084 1
¢ :
$ 163 2 083
: 3
8 1.62 Z‘ 0.82
i
i
>|: 1.61 >‘_ 0.81
1.6 .80
-75-50 -25 0 25 50 75 100 125 -75 -50 -25 0 26 50 75 100 125
TA—Free-AirTemperatureJ’C TAAFree-AirTemperamreJC
HYSTERESIS
vs DISTRIBUTION OF UNITS
FREE-AIR TEMPERATURE FOR HYSTERESIS
850 — ]
840 Ve =5V Vee=5V
8 1 2 oge
E 830 g TA 25°C
& 820 3
H - 3
5 810 - =
S
I 800 3
i 5
i 3
790 g
i 780 s 9% ARE| ||
& 2 ABOVE
> 770 - 735 mV
<
760
750 720 740 760 780 800 820 840 860 880
-75 -50 -26 0 25 50 75 100 125
T p—Free-Air Temperature—"C Va—Vy_~Hysteresis—mV
THRESHOLD VOLTAGES AND HYSTERESIS QUTPUT VOLTAGE
vs vs
SUPPLY VOLTAGE INPUT VOLTAGE
20 13 o8¢ B *Voa v ]
15 ~ oE° [
> l “ 34— | Tp=25°C
® 1.6 }
1.4 ___Pos-tive—GourThrleshoulj Voltlage, TN"L z 3 Ir
E | g .
T 12 1 T 3 |
: 10 |__Negative-Going Threshoid Voltage, VT-—_ > 2
X g 5
g 08 g Y
> - Hy: is, Vo, ~ Voo Q
0.6 =]
>
0.4
FE
02 !
(4] o _]
45 4.75 5 5.26 5.5 0 0.4 08 1.2 16 2
Vcc—Suppw Voltage—V VI—Input 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 SN54LS132 only.
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SCHMITT-TRIGGER POSITIVE-NAND GATES AND INVERTERS
WITH TOTEM-POLE OUTPUTS

TYPICAL APPLICATION DATA

|
|
| TTL SYSTEM

et e ——— -V

MOS,
—- cwmos, gu i

etc.

SINE-WAVE ) )
OSCILLATOR o8 -

| OuTPUT
I

TTL SYSTEM INTERFACE
FOR SLOW INPUT WAVEFORMS PULSE SHAPER

T—

0.1 Hz to 10 MHz

INPUT -ﬂ ' _\

i outeut | U “_

MULTIVIBRATOR THRESHOLD DETECTOR

L\
N

Open-collector

[—-gljt—pui INPUT —| ﬂ —I
INPUT | ] A OUTPUT l
e e Inniant
| | : i L
-
[ ] T AT A T A Y
| ﬁ | POINT A : : I :
I 1l o T |
L4344 L i P
OUTPUT
PULSE STRETCHER
1076
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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 74S
‘LS28, 'LS37 UNIT
‘28 ‘37,40 ‘H40 ‘8§37, "
'LS40 540
MIN NOM MAX|MIN NOM MAX|MIN NOM MAX [MIN NOM MAX |[MIN NOM MAX
I 54 Family 4.5 5 55| 4.5 5 55| 45 5 55| 4.5 5 55| 45 5 5.5
Supply voltage, Vce - \Y
I 74 Family 4.75 5 5.2514.75 5 65.2614.75 5 5.26 }14.75 5 5.25 |4.75 5 5.25
High-level output current, 1oy ~2.4 -1.2 -15 -1.2 -3 | mA
54 Family 438 48 60 12 60
Low-level output current, lg T2 Family 28 78 50 53 0 mA
. . 54 Family —55 126 [ -55 125 | —55 125 | -55 125 | -55 125 {
Operating free-air temperature, Tp 74 Family o 70 ) 70 5 70 o %0 o 70 c
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SERIES 54 SERIES 54H SERIES 54LS SERIES 545
TEST SERIES 74 SERIES 74H SERIES 74LS SERIES 74S
TEST CONDITIONS' 'LS28, 'LS37, uNIT
PARAMETER FIGURE ‘28 37,40 ‘H40 ‘LS40 ‘837, ‘s40
MIN TYPE MAX [MIN TYP! MAX |[MIN TYPT MAX |[MIN TYPE MAX [MIN TYPI MAX
Vi High-level input voltage 1.2 2 N 2 2 2 2 \
- [54 Farhuly 0.8 0.8 0.8 0.7 0.8
ViL Low:-level input voltage 1,2 [Faramiy 05 o8 %8 o8 o5 v
Vik  Input clamp voltage 3 Vee=MIN, 1= § -15 —-1.5 =15 -1.5 -1.2| V
" P | ) VCC=MIN, Vi = V| max ]54 Family 24 34 24 33 24 34 25 3.4 25 34 N
OH  High-tevel output voltage Iop = MAX 7a Family | 24 34 24 33 24 34 27 34 27 34
1ot = MAX 54 Family 02 04 02 04 015 0.3 025 04 0.5
VoL  Lowdevel output voltage 2 :CC: 2""\'/" oL= 74 Family 02 04 02 04 02 04 035 05 05| v
™ loL™ 12 mA] Series 74LS 025 04
1 t tat Vi= 55V 1
" nput current a 4 Voo = MAX i 1 1 0.1 ma
maximum input voitage Vi= 7V 0.1
Ii4  High-level input current 4 Voo =MAX \\le = ;: : 40 40 100 T 55 uA
H*=2.
WL Lowlevel input current 5 {Vcc=MAX \\;'nggz -16 -8 -4 —04 - ma
= =
, Short-circuit 6 54 Family -70 -180 |~20 —-70 |=-40 —125 | =30 —-130 | —50 —225 A
0s output current® i 74 Family -70 -~180 {—18 —70 | =40 —-125 { -30 —130 | =50 —225 m
Icc  Supply current 7 Vee =MAX See table on next page

Y For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
LAl typical values are at Ve =5 V, Tp = 25'C.
§I| = —12 mA for SN54'/SN74’, —8 mA for SN54H'/SN74H’, and —18 mA for SN54LS'/SN74LS’ and SN54S5'/SN74S".
#Not more than one output should be shorted at a time, and duration of the short-circuit shouid not exceed one second for all of these circuits except 'S37 and ‘S40, or 100 milti-

seconds for 'S37 and 'S40.

S1Nd1N0 310d-W3L01 HLIM SH3IAIHQ XJ012/S4344ng
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supply currentf

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

Igc (mA) 1 1
IgcH (mA) IccL (mA) cc P_LH tns} . P.HL ns) .
TYPE | Total with outputs high | Total with outputs low Average per gate TYPE TEST Propagation delay time, Propagation delay time,
outputs hi otal wi
o i o w (50% duty cycle) CONDITIONS# low-to-high-leval output high-to-low output
TYP MAX TYP MAX TYP MIN TYP MAX MIN TYP MAX
'28 12 21 33 57 5.63 28 CL=50pF, R_=133Q 6 9 8 12
'37 9 16.5 34 654 5.38 CL=1580pF, R =133 10 15 12 18
40 4 8 17 27 5.26 37 CL=45pF, RL-133 0 3 22 8 15
'H40 104 16 25 40 8.85 ‘40 CL=156pF, R =133 & 13 22 8 15
'Ls28 18 36 6.9 138 1.09 "H40 CL=25pF, R =903Q 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, Ry =667 2 12 24 12 24
'337 20 36 26 80 8.25 "LS40 12 24 12 24
’$40 10 18 25 44 8.75 '837, C_=50pF, R_=93Q 4 6.5 4 6.5
' Maximum values of lcc are over the recommended operating ranges of sS40 CL=150pF. R =938 8 6
Ve and T typical values are at Vg =5V, Ta = 25°C, Load circuit and voltage waveforms are shown on pages 3-10 and 3-11.
schematics (each gate) e
vee
R s 37 [ 40 | 'H40
INPUTS R1
Ay *{ R1| 4k |4k 14k
p—
i wes PPRF N7 o R2| 600 [600 | 360
8 Y s J U RbS v R3] 100|100 45
4 ¢ _ . R4| 400 (400 | 250
> € ™ HETIETI Y
= Lad
GND
Vedd
GND
28 CIRCUITS '37, '40, 'H40 CIRCUITS
17k 3k 100 % 17k 3k 100 vee
INPUTS ————F“_—- | 14% 380 26!
A—y p
INPUTS 1 ¢ J:
A -—
— T LK el i
vy ax e 4k INPUTS OUTPUT
M OUTVPUT - , ¢ uur:m D Y
L {% e
4 e _I: D ! 125
750 15k 750 5% X H
F 2 N ;ﬂ-»-‘ %L !
9 T Lo iFj — GND
k k% T A ps

‘LS28 CIRCUITS

Resistor values shown are nominal and in ohms,

&

‘L837, 'LS40 CIRCUITS

837, 'S40 CIRCUITS
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recommended operating conditions

54 FAMILY SERIES 54 SERIES 548
74 FAMILY SERIES 74 SERIES 748
UNIT
‘128 '$140
MIN NOM MAX | MIN NOM MAX
54 Family 4.5 5 55| 4.5 5 6.5
Supply voltage, Ve JaFomily 1475 5 525|276 5  525]

. 54 Family -29 —40
High-level output current, IoH 74 Family Ty 20 mA
Low-leve! output current, 1g_ 48 60| mA

) ) [ 54 Family | —55 125 | —55 125 ,
Operating free-air temperature, T [ 74 Faroily ) 70 0 70 c
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SERIES 54 SERIES 548
TEST SERIES 74 SERIES 748
PARAMETER TEST CONDITIONST UNIT
FIGURE ‘128 ‘S140
MIN TYPE MAX | MIN TYPE MAX
Vi High-level input voltage 1,2 2 2 \Y
ViL Low-level input voltage 1,2 0.8 0.8
ViK Input clamp voltage Vee=MIN, I1=§ —1.5 -1.2
Ve=MIN, ViL=08V, lon=-24ma |ooremily | 24 34
74 Family 2.4 3.4
Voo =MIN, Vi =04V, IgH=-132mA 24
Vo High-level output voltage 1 Vee=MIN, VL =04V, IoH=MAX 2 \
Vee=MIN, Vi =08V, lon=-3mA |oaromiy 25 34
[74 Family 2.7 34
Vec=MIN, V| =06V, Rg=50% to GND 2
VoL Low-level output voltage 2 Vee=MIN, V=2V, lgL = MAX 0.26 0.4 05| V
Iy fnput current at maximum input voltage 4 Veg=MAX, V=55V 1 1] mA
IiH High-level input current 4 Vee = MAX Vip =24V 40 uA
Vi =27V 100
- ViL=04V 16
i Low-level input current 5 Ve = MAX mA
ViL=05V ~a
lgg  Short-circuit output current® 6 Vce = MAX -70 —180 | -50 —226 | mA
Total, outputs high Vee = MAX 12 21 10 18
lcc  Supply current Total, outputs low 7 33 57 25 44 | mA
Average per gate Vee =5V, 50% duty cycle 5.63 8.75

*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions,
tAil typical values are at Vee=56V, Tp =25°C.
§|| = —12 mA for 128 and —18 mA for ‘S140.

*Not more than one output should be shorted at a time, and duration of short circuit should not exceed one second for ‘128 or 100 miiliseconds for ‘S140.
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switching characteristics, Vec =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

128 CL=50pF, R =133Q 6 9 8 12
CL=150pF, Ry =133 Q 10 15 12 18
Cy = F = 4 X 4 6.
5140 [SL 50pF, RL=93Q 6.5 5
CL=150pF, R =93 Q 6 6
#Load circuit and voltage waveforms are shown on page 3-10.
schematics (each driver)
Vce
4k 34k 600 330
INPUTS (
A —4 ———l::___1
24k OUTPUT
Y
B —
3403 250
& & GND

‘128 CIRCUITS

Resistor values shown are nominal and in ohms.

INPUTS
A —9

1.4k3

B
C

D

Vee
380 § 25
4
35k OUTPUT
Y
[
3250
GND

‘$§140 CIRCUITS
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recommended operating conditions

54 FAMILY SERIES 54
74 FAMI ER 74"
LY SERIES 74 UNIT
‘06, ‘07 . ‘16, 17 ‘26 ‘33, '38
MIN NOM MAX |[MIN NOM MAX {MIN NOM MAX |[MIN NOM MAX
s " \tage. V. 54 Family 4.5 5 55| 4.5 5 55| 4.5 5 55| 4.5 5 5.5 v
1] voltage,
pply ge. VCC 74 Family 4,75 5 5.25}4.75 5 5.2514.75 5 6525475 5 525
High-level output voltage, VOH 30 15 15 55| V
Low-level ' - 54 Family 30 30 16 48 A
ow-levi .
evel output current, loL 74 Family 20 20 16 ag| "
Operating free-air " T 54 Family —55 126 | —55 125 | —55 125 | —55 125 °oc
ratin ree-air temperature,
p ['] -air temper: e 1A 74 Family 1] 70 0 70 0 70 0 70
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SERIES 54’
PARAMETER TEST TEST CONDITIONS SERIES 74' UNIT
FIGURE ‘06, '07 ‘16, 17 ‘26 ‘33,38
MIN TYP MAX|MIN TYP MAX|[MIN TYP MAX |MIN TYP MAX
High-level
vy | aveve 1,2 2 2 2 2 v
input voltage |,
Low-level
vy o 1,2 0.8 0.8 0.8 08| v
input voltage
Vi Input clamp voltage 3 Vee = MIN, I} =—12mA -1.5 -15 -1.5 —-15] V
\ High-level ] Vee = MIN, VOH = 12V 50 A
OH  umut current V=4 Von = MAX 250 250 7000 250 ©
v Low-level Ve =MIN, oL =16 mA 0.4 0.4 0.4 v
OL sutput voltage 2 |vy=a IoL = MAX 07 0.7 0.4 04
Tnput current at
| 4 = = 1 1 1 1] mA
! maximum input voltage Vee=MAX, V=55V
High-level
| 4 Vee = =2. 40 4 40 40 A
H input current CCTMAX,  ViH=24V ° .
Low-level
I 5 Vee = MA ViL=04V —-1.6 —1.6 —1.6 —1.6| mA
L input current cc X, L 4
Icc 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.
AThe input voltage is Vi =2 V or ViL= VL max, as appropriate, See tables with test figures 1 and 2,
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supply current’

switching characteristics, Vcc =5V, TA =256°C

IccH (mA) IccL (mA) Icc (mA) tpLLH (ns} tp|-||; {ns)
TYPE Total with Total with Average per gate TYPE TEST Propagation delay time, | Propagation delay time,
outputs high outputs low {60% 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 1 =16 pF AL =110 10 15 15 23
07,17 29 M 21 30 417 07,17 |--° °PT PL 6 10 20 30
‘26 4 8 12 22 2.00 ‘26 CL=15pF, R =1k 16 24 11 17
‘33 12 21 33 57 5,63 a3 CL=50pF, RL=133Q 10 16 12 18
'38 5 8.5 34 54 4.88 CL=150pF, R =133Q 15 22 16 24
‘38 CL =45 pF, RL =667 Q2
T Maximum values of Icc shown are over the recommended operating L P L 5 14 22 " 18
ranges of Vg and Ta; typical values are at Vg =5 V, Ta = 25°C. #Load circuit and voltage waveforms are shown on page 3-10,
schematics (each gate)
Voo
ok 1463 ek o EXTE JENTS
quteuT
INPUT—4 INPUT =
2 outeur
100 1000
3
* *
ann
hs h
‘06, "16 CIRCUITS ‘07, *17 CIRCUITS
vee
R1 A2
INPUTS
A
B OUTPUT Vee
v 4k 600
X x
A3 INPUTS
=1 a
D
P oUTPUT
B 12
CIRCUITS R1 R2 R3 % 3 - "‘:
‘26 4k 1.6kQ2.| 1k GND
‘38 4k 600 400 2 ‘“

‘26, ‘38 CIRCUITS

‘33 CIRCUITS

SINdLNO ¥0133717103-N3d0 HLIM S31V9 JIVIHILNI ANV H3I4dng

vL/vS S3IU3S



22254 SYX3IL ‘SYT1IVA ¢ ZI0§ XO8 301440 LSOd

9z:9

A3LVYUOJdHODNI

SINTFWNNYLSN] SVYXd ]

3i0L

recommended operating conditions

54 FAMILY SERIES 54LS’ SERIES 548’
74 FAMILY SERIES 74LS’ SERIES 745’ UNIT
'LS26 ‘L833 ‘'LS38 ‘S38
MIN NOM MAX [MIN NOM MAX [MIN NOM MAX [MIN NOM MAX
Suop! It v 54 Family 4.5 5 55| 4.5 5 55| 4.5 5 55| 4.5 5 6.5 v
v e,
upply voltege, VcC 74 Femily |4.75 5 525|475 5 6525(475 5 525]475 5 525
High-level output voltage, VoH 15 5.5 5.5 55| V
Low-leve! output rent, | 54 Family 4 12 12 60 mA
e output current, 1OL 74 Family 8 24 24 60
o ting § ir tem wre. T 54 Family —55 125 | 565 125 | —55 126 ) -55 125 o
rati ree- e,
perating free-air temperature, 1A 74 Family 0 70 o 70| 0 70] 0 70
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SERIES 54LS’ SERIES 548"
TEST SERIES 74LS’ SERIES 745"
PARAMETER TEST CONDITIONST UNIT
FIGURE ‘'LS26 ‘LS33 ‘LS38 'S38
MIN TYP: MAX [MIN TYP¥ MAX[MIN TYP MAX [MIN Typi MAX
High-level
vy | ighleve 1,2 2 2 2 2 v
input voltage
Low-level 54 Family 0.7 0.7 0.7 0.8
Vi . 1,2 - \
input voltage 74 Family 0.8 0.8 0.8 0.8
V|K Input clamp voltage 3 Vec =MIN, i =§ -1.5 -1.5 —-1.5 -1.21 Vv
High-tevel Ve = MIN, VOH =12V 50
IoH 1 uA
output current Vy=a VoH = MAX 1000 250 250 250
\ —MAX 54 Family 0.25 0.4 025 04 0.25 0.4 0.5
Vo Low-level 2 Vgg =MIN, oL 74 Family 0.35 0.5 0.35 0.5 0.35 0.5 0.5 v
L
t volt: V=4 | =4 mA 0.25 0.4
outeut voltage ! OL =2 M2 1 Series 74LS’
loL = 12mA ] 025 04 025 04
Input tat =
" npu' curre-n a 4 Ve = MAX V=55V 1 mA
maximum input voltage V=7V 0.1 0.1 0.1
High-level
fy High-leve 4 |vee =max ViH =27V 20 20 20 100| A
input current
Low-evel ViL=04V —0. -0.4 —0.
he . ow-eve 5 Ve = MAX L 4 04 mA
input current V=05V —4
lcc  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 Ve =5V, Tp = 26°C.

§I| = ~18 mA for SN54LS’/SN74LS" and —12 mA for SN54S'/SN74°.
AThe input voitage is Vi = 2 V or V| = V|| max, as appropriate, See tables with test figures 1 and 2,
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supply current’

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

tpHL (ns)

IccH (mA) IccL (mA) Icc {mA) tpLH (ns)
TYPE Total with Total with Average per gate TYPE TEST 1 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
I
'LS26 0.8 1.6 2.4 4.4 0.4 ‘L§26 | CL=15pF, RL=2kQ | 17 32 15 28
‘'LS33 1.8 3.6 6.9 13.8 1.09 'LS33 1 20 32 18 28
=45pF, RL=6679Q |
‘Ls3s 0.9 2 6 12 0.86 ‘sas | CLT4°PF AL-66Tae s 32 18 28
‘S38 20 36 46 80 8.26 CL =50pF 6.5 10 i 10
's38 | R -93n [L- P ’ 65
q . CL =150 pF 9 85
Maximum values of Icc shown are over the recommended operating "

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

schematics (each gate)

Vee
17k 8k
A—g
B Y
d
TN
e
)
T * 5k
GND
&
'LS26 CIRCUITS
Vee
17k 3k
INl;\UTS
TN
B + OU'I"(PUT
[P
[
TN
T 225k
L 3 GND
h

‘LS38 CIRCUITS

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

Vee
<
17k3 5:17k 3 3k
INPUTS
A +¢
—f——
OUTPUT
B f¢—o—| N
n)_._n_
b i
2.25k
* GND
'LS33 CIRCUITS
vee
INPUTS
A—4
OUTPUT
B— \%

'$38 CIRCUITS
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recommended operating conditions

54 FAMILY SERIES 54 SERIES 54LS SERIES 548
74 FAMILY SERIES 74 SERIES 74LS SERIES 74S ONIT
32 ‘LS32 '$32
MIN NOM  MAX | MIN NOM MAX | MIN Nom MAX
oo, V I 54 Famity 45 5 55| 45 5 55 | 45 5 52|
Supply voltage. Vee [7a Famity | 475 5 525|475 5 525 |4.75 5 625
High-level output current, {oH —800 —400 —1000 | uA
tovel ) 54 Family 16 g 20 mA
Low-tevel output current, QL 74 Family T 8 20
. " T 54 Family ] 126 | -55 125 | -55 125 c
Operating free-air temperature, Ta 74 Family ) 70 5 70 0 70
electrical characteristics over recommended free-air temperature range (unless otherwise noted)
SERIES 54 SERIES 54LS SERIES 545
TEST SERIES 74 SERIES 74LS SERIES 745
TEST CONDITIONS t uNIT
PARAMETER FIGURE ‘32 ‘LS32 ‘S32
MIN  TYPT MAX |MIN TYPE MAX | min  TYPE MAX
ViH High-ievel input voitage 1,2 2 2 2 \
v Lowlevel input vl 12 54 Family 0.8 0.7 08 |
a Vi
L owlevelinputvoliage ’ 74 Family 08 08 0.8
VIK Input clamp voltage 3 Ve = MIN, =8 —1.5 —-1.5 —1.2 \
Vee = MIN, Vi -2V, | 54 Famil 2.4 3.4 25 34 25 34
VoH  High-level output voltage 1 cc H amf Y \
IgH = MAX 74 Family 24 3.4 2.7 3.4 2.7 3.4
54 Famih 0.2 0.4 0.25 04 0.5
Vee = MIN, IoL = MAX oy
VoL Lowlevel output voltage 2 v Vi ma 74 Family 0.2 0.4 0.35 0.5 0.5 v
- X
R 10L = 4 mA | Series 74LS 025 04
Vi=55V 1 1
1 Input t at i input volt; 4 Ve = MAX A
1 put current at maximum input voltage cc ViTTV o m
1 High-level input current 4 \ MAX ViHz24V 40 A
igh-level in =
H P cc Vin =27V 20 50| "
V=04V -1.6 -0.4
TR Low-level input current 5 Ve = MAX =0 mA
VIL=05V -2
54 Family —20 —55 | —20 —100 | —-40 —100
[} Short-circuit output current® 6 Vee = MAX A
08 e e cc 74 Family | ~18 Zs5 | —20 ~100 | 40 S0 | ™
Total, outputs high 15 22 3.1 6.2 18 32
icc Supply current Total, outputs low 7 Voo = MAX 23 38 4.9 9.8 38 68 mA
Average per gate Vec=5V, 50% duty cycle 4.75 1.0 7

tFor conditions shown as MIN or MAX, use the appropriate value specifled under recommended operating conditions,
$AH typical values are at Vee=5V, T =25°C.
§l| = —12 mA for SN54’/SN74’ and —18 mA for SN54LS'/SN74LS' and SN54S'/SN745’,
#Not more than one output should be shorted at a time, and for SNE4LS'/SN74LS’ and SN54S’/SN74S’, duration of the short-circuit should be less than one second.
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switching characteristics at Vgc =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|CL=15pF, R_=2kQ 14 22 14 22
532 CL=15pF, R =280 4 7 4 7
: CL=50pF, R =280 5 5
#|oad circuit and voltage waveforms are shown on pages 3-10 and 3-11.
Vee
S20k S20k Sk 38k 120
INPUTS
A f
B e
¥ S
GND

‘L§32 CIRCUITS

Resistor values shown are nominal and in ohms.

OUTPUT Y

schematics (each gate)

¢ Vee
4k $4ak 25k 1.6k 130
INPUTS —4
)
X
OUTPUT Y
. FJ N
x
1k 1k
> GND
v
'32 CIRCUITS
> Vce
{ {
28k 900 503
] 1 }
INPUTS
A—9—— 35K
i p——OUTPUT ¥
S A
GND

‘8§32 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 748
“Us1.'L5a, "Ls51, LS54, unIT
‘51,54 'HE1, "HE4 51,7154 LS81. LS54 'S51, 'S64
‘L85 'LS5S
MIN __NOM__MAX | MIN _NOM__MAX | MIN__NOM __MAX | MIN _NOM__ MAX | MIN _NOM __ MAX
64 Family 45 5 55| 45 5 55| 45 5 55| 45 5 55 | 45 5 5.5
Supply voltage, Vg -~ v
74 Family 475 5 525 | 4.75 5 525 | 4.75 5 525 | 4.75 5 5.25 | 4.75 5 5.25
g loval outpat current. 1 54 Family 400 ~500 —100 400 -1000 [
< 10H 74 Family —a00 ~500 ~200 ~a00 1000 | *
Law-level output current, | 54 Family 16 20 2 4 20 A
oL 74 Family 16 20 36 8 20] ™
N . 54 Family —55 125 -55 125 —55 125 -55 126 ~55 125 o
Operating free-air termperature, Ta " "C
74 Family [) 70 [} 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 84LS SERIES 548
Test SERIES 74 SERIES 74H SERIES 74L SERIES 74LS SERIES 748
PARAMETER TEST CONDITIONS' ‘L5, 'L54, "LS51, ‘LS54, unIT
FIGURE 51, '54 HE1, 'H54 'S51, 'S64
‘Ls5 ‘LS55
MIN TYPE MAX |[MIN TyPT MAX | MIN TYPi MAX | MIN _TYPt mAX |MiN_ TP MAX
High-level
iy anlevel 1.2 2 2 2 2 2 v
input voltage
Cow-level [ 54 Family 0.8 0.8 0.7 0.7 0.8
viL . 1,2 - v
input voltage | 74 Family 0.8 0.8 0.7 0.8 0.8
ViK _ Input clamp voltage 3 Vee = MIN, h=§ —1.5 15 1.5 1.2 v
High-level Ve = MIN, 74 Family 2.4 3.4 24 34 24 3.3 2.5 3.4 25 34
VoH ! 1 VL = V)L max, - v
outputvoltege 10H = MAX 64 Family 24 3.4 24 34 24 3.2 2.7 3.4 27 34
oo IV~ oL - Max |4 Famity 02 04 0z 04 0.15___ 03 0.25 0.4 05
VoL 2 74 Family 02 04 02 04 02 04 035 05 05 | v
output voltage ViH=2V >
1oL =4 mA | Series 74LS 0.25 04
1 t V)=
" aput current ot K Vee - MAx 1=55V 1 1 0.1 oA
maximum input voltage V=7V 0.1
High-level Vig=24V a0 50 10
k 4 V =MAX
™ input current cc V=29V 20 % | “*
. Low-level s Ver = MAX X'L - O-f:l’ - —0.18 _
L input current cc IL = 0 —1 -2 ey mA
ViL=05V -2
Short-circuit 64 Family | —20 —65_| —40 100 | -3 —15 | —20 —100_| —40 ~100
\os . 8 Vee = MAX d mA
output current 74 Family | —18 —56_| —40 —100 | -3 —15 | —20 -100 | —40 ~100
Icc Supply current 7 Vee = MAX See table on next page mA

T Far conditions shawn as MIN or MAX, use the appropriate value specified under recommended operating conditions,
fan typical values are at Vo =5V, Ta = 25°¢C.
§1) = —12 mA for SN54"/SN74’, —8 mA for SNE4H'/SN74H’, and —18 mA for SNE4LS/SN74LS’ and SNBAS'/SN74S’,
®Not more than one output should be shorted at a time, and for. SNE4LS’/SN74LS’, SN64H'/SN74H’, and SN5AS'/SN74S’, duration of the short-circuit should not exceed

one second,
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supply current{

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

. (mA) . (mA) Ice {(mA) tpLH (ns) tpHL (ns)
TYPE T ci” m hiah | Total C'ChL m ) Average per AO! gate TYPE TEST Propagation delay time, | Propagation delay time,
otal with outputs hig otal with outputs low {50% duty cycle) CONDITICNS# tow-to-high-level output | high-to-low-level output
TYP MAX TYP MAX TYP MIN TYP MAX MIN TYP MAX
‘51 4 8 7.4 14 2.85 ‘61, '564 C_=15pF, R|_=400% 13 22 8 15
‘54 4 8 5.1 9.5 4.55 ‘H51 CL=26pF, R =280 6.8 11 6.2 11
"H51 8.2 12.8 16.2 24 5.85 'H54 CL=26pF, R; =2800Q 7 " 6.2 "
‘| ‘L51, 'L54,
Hs4 71 1 94 4 825 ) CL=50pF, Ry =4kQ 50 90 3 60
‘L51 0.44 0.8 0.76 1.3 0.30 L55
'L64 0.39 0.8 0.60 0.99 0.50 ‘L8651, 'LS65 [C) =16 pF, R =2k 12 20 125 20
'L56 0.22 0.4 0.38 0.65 0.30 'LS54 CL=15pF, Ry =2kQ 12 20 125 20
'LS51 0.8 1.6 1.4 238 0.55 51, sga  |CL- 18PF, R =2809 35 6.5 35 5.5
‘LS54 0.8 1.6 1.0 2 0.9 ! CL=50pF, Ry =280%Q 5 5.5
LS55 04 08 07 13 0.55 #l_oad circuit and voltage waveforms are shown on pages 3-10 and 3-11.
'S51 8.2 17.8 136 22 545
'S64 7 12.56 8.5 16 7.75 vee
T Maximum values of I are over the recommended operating ranges -Vee “
of Vgc and Tp; typical values are at Vg =5V, Ta = 25°C. 130
weuts
schematics (each gate) aupur
The portion of the circuits within the dashed
lines is repeated (with as many emitters or .OUU""
input diodes as applicable) for each additional | g4 i
AND section. . TTTmTmEmmmmmTmEmT
GND
1 ~GND
Resistor values shown are nominal and in ohms. ”
Vee vee
weuts
w0k 20k 500 T
INPUTS
|
ouTPuY
v
b3 . ouTvvuv
Veck

?

‘L51, 'L54, 'L55 CIRCUITS

‘LS51, 'LS54, 'LS55 CIRCUITS

GND

——————

GND

‘851, ‘864 CIRCUITS
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recommended operating conditions

OUTPUT Y

SN54S65 SN74S865 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 4.5 5 55 (4.75 5 5.25 \"
High-level output voltage, VoH 5.5 5.5 A\
Low-level output current, lg 20 20 | mA
Operating free-air temperature, T —66 125 0 70| °C
electrical characteristics over operating free-air temperature range
(unless otherwise noted) schematic
PARAMETER TEST TEST CONDITIONST e uNIT o % o
FIGURE & MIN _TYPE MAX
Vin Higbh-level input voltage 1,2 2 \Y '"":L 4
ViL Lowlevel input volitage 1,2 08| V 8
VK Input clamp voltage 3 Vee=MIN, 1j=—18mA -12| VvV :)
Vec=MIN, Vijy=0.8V, REXRE
loH High-level output current 1 cc H 250 | uA ¥ 28k
VoH =55V s ’
Vec=MIN, V=2V, . P
V Lowv-level output voltage 2 0.5 \'
oL pu g loL = 20mA . T M
input current at F
Iy ) . 4 Vee=MAX, V=55V 1| mA
maximum input voltage 28k
High-level input
| Vee=MAX, V=27V 51 A T8
H current 4 cc N ! 0 s G 3‘
Low-level input H
1 5 Vee=MAX, V=05V -2 A ! 9
L current cc : m
iccH Supply current, output high 7 Vee = MAX 6 11| mA — 8k
Iccy. Supply current, output low 7 Vee = MAX 8.5 16 | mA
g

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

conditions.

$All typical values are at Ve =5 V, Tp = 25°C.

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

'S65

PARAMETER TEST CONDITIONS# N TYP MAR UNIT
tPLH Propagation delay time, CL=15pF, RpL=280% 2 5 7.5 ns
low-to-high-level output C=50pF, R =280Q 8 ns
tPHL Propagation delay time, CL=15pF, RL=280%Q 2 5.5 8.5 ns
high-to-low-level output C_=50pF, R_=280%Q 6.5 ns

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

P

F 3 3
2 250
E—
ﬁf s00

Resistor values shown are nominal and in ohms.

p——— GND

SINd1NO0 HO01331103-N3d0 HLIM S3LV9 LHIANI-HO-ONY



222SL SYX3IL 'SY1Iva ¢ ZI0S XO8 321440 1S0d

AIALVAOJUOINI

SINIWNULISN] SYXd|

£€9

9L0L

recommended operating conditions

54 FAMILY SERIES 54 SERIES 6ALS SERIES 54S
74 FAMILY SERIES 74 SERIES 74L8 SERIES 748
125,128, ‘LS126, ‘'LS126 '$134 unIT
‘425, '426
MIN NOM MAX |MIN NOM MAX [MIN NOM MAX
Supply voltage, V. 54 Family 4.5 5 56| 4.5 5 65| 45 5 5.5 v
Pply veltege. Yee 74 Family | 476 6 526|476 6 525|476 & 5.6
54 Family -2 -1 -2
High-level t t, | A
igh-level output current, 10H 74 Family —6.2 —2.6 —6.5 ™
54 Family 16 8 20
level L
Low-level output current, I 74 Family 6 6 20 mA
N . 64 Family —656 126 | —6% 125 | —55 126 |
free-
Operating free-air temperature, TA 74 Family ) 70 ) 70 ) 70 [o]
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SERIES 54 SERIES 6418 SERIES 545
TEST SERIES 74 SERIES 74LS SERIES 74S
PARAMETER TEST CONDITIONS T 125, '126, NIT
FIGURE ‘LS125, 'LS126 'S134 u
‘425, '426
MIN TYPi MAX|MIN TYPE MAX [MIN TYPE MAX
VIH  High-level input voltage 1,2 2 2 2 v
R 54 Family 0.8 0.7 0.8
A\ Low-level tvolt 1,2 l v
L Fowlevelinputvoitegs [7a Family 038 0.8 038
Vik Inputclamp voltage 3 Ve = MIN, 1y=8 -1.5 -15 -1.2 v
Vee = MIN, VIH =2V, | 54 Family 2.4 3.3 2.4 2.4 3.4
Vv High-level | 1
OH  High-level cutput voltage ViL=ViLmax, loH =MAX| 74 Family | 24 34 2.4 24 3.2 v
Vge = MIN, ot = MAX 54 Family 0.4 0.256 0.4 0.5
Vor Low-level output voltage 2 VIH=2V, oL 74 Family 0.4 0.35 0.5 05| VvV
ViL =V max [lgL =8mA| Series 74LS 0.25 04
Vee = MAX, Vo=24V
Off-state (high-impedance cc 0=24 40 20 50
oz 19 VIH=2V, Vo=04V ~40 20 oA
state) output current
V)L = VL max V=05V —50
" lnpuf cum?nt at 4 Vee = MAX V=565V 1 1 mA
maximum input voltage V=7V 0.1
" ViH=24V 40
| High-level input t 4 Vee = MAX A
IH igh-level input curren cc Vin=27V e 50 M
ViL=04vVv -1.6 — 04
I Low-level input t 3 Vee = MAX A
I ow-level input curren cc ViL=05V =™
54 Family —30 —70 [ 40 —226 | —-40 —100
! Short-circui 3 6 vee = MAX
oS ort-circuit cutput current cC 74 Family 28 70 a0 225 | 20 100 mA
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.
kAH typical values are at Veg =5 V, Ta = 25°C.
§|| = ~12 mA for SN54’/SN74’ and —18 mA for SNBALS'/SN74LS’ and SNG4S’//SN74S’.

*Not more than one output should be shorted at a time, and for SN54LS’/SN74LS’ and SN545'/SN74S’, duration of the short circuit should not exceed one second.
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supply current’

schematics (each gate)

TEST CONDITIONS Icc (mA) —vee
TYPE DATA OUTPUT MIN TYP  MAX )
INPUTS CONTROLS s anLy
125, '425 oV 45V 32 54
‘126, ‘426 oV (A% 36 62 outeuT
T Y
‘LS125 ov 45V 11 20 conroL
‘LS126 ov ov 12 22 c
ov oV 7 13 o GND
'$134 5V ov 9 16 weor
£y
5V 5V 14 25
$ Maximum values of lcc are over the recommended operating
ranges of Voo and Tp; typical values are at Ve =5V,
Ta =25°C. p— vee
4k<$425k 25k
K ci2e0nLy)
L(I)::PT‘T:)L L__ ou CPUT
c
16k
e GND
DATA
INPUT o
A
‘126, ‘426 CIRCUITS
Resistor values shown are nominal and in ohms.
switching characteristics, Vcc =5V, To=25°C
SERIES 54/74 SERIES 54L8/74LS SERIES 54S/74S
PARAMETER TEST 125, ‘425 | “126, '426 TEST ‘LS125 ‘LS126 TEST ‘S134 (UNIT
CONDITIONS# |TYP MAX |TYP MAX |[CONDITIONS [ TYP MAX|TYP MAX CONDITIONS# TYP MAX
P ation delay time, CL =15pF, RL.=280Q 4 6
Ly | PR v g8 13| 8 13 9 15| 9 5L P 7L ns
low-to-high-level output CL=50pF, R_L=280%| 5.5
i i Cy = 50pF, = CL=15pF, R =280 5 75
tpyr | ropagation delay time, L=50p 12 18| 12 ag| CLT30PR o gg| g g |CLI'BPR. R ns
high-to-low-tevel output R =400 92 RL=1kQ CL=50pF, R_=280Q 7
tPZH Output enable time to high level 1 171 1 18 12 20| 16 25 13 19.5| ns
ZH Output ena e o ® Cp =50 pF, R =280
tpzL Output enable time to low level 16 25{ 16 25 15 25 21 35 14 21| ns
tPHZ Output disable t?me from high level| Cy =5 pF, 5 8| 10 16| C_=50pF, 20 25 CL=5pF, RL=2800 55 85| ns
tpy.z Output disable time from low level | Ry =400 Q 7 12| 12 18 RL=1k 20 25 9 141 ns

#1_oad circuit and voltage waveforms are shown on page 3-10.
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schematics (each gate)

cc
18k Bk 4k 2609
18kg 8k b
[
D N
e 4k —¢-
Ly S 9 ——OUTPUT
3
20
750 1.6k
3
13 3
AINPUT: pe
‘L8125 CIRCUITS
4 *- — CcC
Bk $12k 8k 18k Bk Ak 5051
. el N H
G INPUT a2 ak o ‘b\ T
3 x 3
p—OUTPUT
20k
+¢ l
- d
760 1ok | TN
Bk ’

GND

AINPUT.

‘L8126 CIRCUITS

Resistor values shown are nominal and in ohms.

INPUTS
A

c

D

E

Fo

J—

K
L—

OUTPUT
CONTROL

)2

'§134 CIRCUITS

ouTPUT
Y
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recommended operating conditions

54 FAMILY SERIES 54 SERIES 54LS
74 FAMILY SERIES 74 SERIES 74LS
‘365A, '366A ‘LS365, 'LS366 UNIT
'367A, "368A 'LS367, 'LS368
MIN  NOM MAX | MIN NOM  MAX
54 Family © 45 5 5.5 4.5 5 5.5
Supply voltage, Ve 74 Family | 4.75 5 525|475 s 52| |
High-level output current, 1oy 54 Famity 2 - mA
) 74 Family 5.2 —2.6
64 Family 32 8
Low-level output current, 1L 72 Family 35 76 mA
Operating free-air temperature, Ta 54 Family —55 125 | 55 125 °c
: 74 Family [ 70 0 70
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SERIES 54 SERIES 54LS
SERIES 74 SERIES 74LS
PARAMETER FTGEj:E TEST CONDITIONST ‘365A, '366A ‘LS365, 'LS366 UNIT
‘367A, '368A 'LS367, 'LS368
MIN  TYPE  MAX [ MIN  TYPE MAX
Vin  High-level inputvoltage 1.2 2 2 v
ViL Low-level input voltage 1.2 54 Family 08 T 0.7 v
74 Family 0.8 % 0.8
Vik Input clamp voltage 3 Vee = MIN, h=8 ~-1.5 -1.5 A\
. Vce = MIN, ViH=2V, 54 Family 2.4 3.3 2.4 3.3
VOH  High-level output voliage ! v,CL =ViLmax, loH=MAX |74 Family | 24 3.4 24 31 v
Vee = MIN, 1oL = MAX, 54 Famflv 0.4 0.25 0.4
VoL Low-evel output voltage 2 VIH=2V, 74 Family 0.4 0.35 0.5 v
ViL=ViLmax  lgL =8 mA | Series 74LS 0.25 0.4
oz Off-state (high-impedance state) 19 Vee = MAX, ViIH=2V, Vg=24V 40 20 uA
output current VL =V} max Vo=04V —40 —20
1] input current at maximum input voltage 4 Vee = MAX Vi=585v ! mA
V=7V 0.1
K High-level input current 4 Vee = MAX Vig=24v 40 nA
ViH=27V 20
Vcc=_l\_/lA)(, V=05V, _a0 20| ua
. Either G inputat2 V
3 Ainputs
i Low-level input current vee =_MAX, V=04V, 18 o4
Both G inputs at 0.4 V mA
G inputs Vie = MAX, V{=04V, -1.6 ~0.4
1os Short-circuit output current® 6 Vee = MAX -40 —130 | —-40 225 mA
Icc 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.
fAll typical values are at Vee =5V, Ta =25°C.
§|| = —12mA 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 SN545°/SN 745, duration of output short-circuit should not exceed one second.
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supply current’

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

TYPE DATA OUTPUT Icc (mA) TEST SERIES 54/74 TEéT SERIES 64LS/74LS

INPUTS | CONTROLS | TYP  MAX PARAMETER* CONDITIONS '365A, "367A "366A, '368A CONDITIONS ’LS365, 'L5367 'L$366, 'L.S368

'365A, '367A ov 45V 65 85 TYP MAX TYP MAX TYP MAX TYP MAX

‘366A, '36BA oV 4.5V 69 77 tPLH 16 17 10 16 7 15

'LS365, 'LS367 ov 45V 14 24 tPHL Cp =50pF, 22 16 CL =30pF, 9 22 12 18
’LS366,°LS368 | OV a5V 12 21 tPZH AL =400 36 35 RL=1ke [ 19 35 | 18 35 |

9 Maximum values of g are over the recommended tP2L — itd 3 2 40 s 45

tpHZ CL=5pF, 1 1" CL=56pF, 30 32

operating ranges of V¢ and T a; typical values are PLZ RL =400 2 37 57 RL=1ks 38 35

at Ve =5V, Tp = 25°C,

.
schematics
TO OTHER DRIVERS
CGONTROL SECTION 10F 8 DRIVERS
pemm=mm—c =]l oo _1ORSDRIVERS _ _ _ _ _ -
cc
600 : : 4k 31k 750 40 :
(I - 1
4 [ b |
CONTROL [ 1
INPUT
H v/ 4k ouTPUT
T i M
1 h
CONTROL 300 | 3as0 !
INPUT o 1
G2 [ [l
1 I 2k 600 |
oats Emm e oo ) f [ P _’L_ _______ -
INPUT
A
L3 }To OTHER DRIVERS
'365A CIRCUITS
1 OF 2 CONTROL SECTIONS 10F 6 DRIVERS
P o ——mm e mmm - 1w
1 ' [ I 1
4k R 4k 31k 750 40
1 i | 1
1 1 ) - 1
1 | [ ™ N !
conTROL 1 I | 1
INPUT 4k
&10n62 ! 14/ f -\.{ ouTPUT
1 1 [ Y
1,
300 450 ! ! !
' bt )
1 | ' '
) | | 2k 500 | o
patn b= m e m oo o Jlje -[- - o= =2 /_}7 _____ ]
INPUT
A L TO OTHER DRIVERS OF SAME SECTION
L—+ |, TO OTHER CONTROL SECTION
>

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

‘367A CIRCUITS

AND OTHER DRIVERS

*tPLH = Propagation delay time, low-to-high-level output
tpH L = Propagation delay time, high-to-low-level output
tpzy = Output enable tirne to high feve!
NOTE 1: Load circuits and voltage waveforms are shown on pages 3-10 and 3-11,

CONTROL
INPUT
G

CONTROL

tpzi = Output enable time to low level
tpHz = Output disable time from high level

tp) z = Output disable time from low level

TO OTHER DRIVERS
10F 6 DRIVERS

INPUT
G2

DATA

INPUT
A

CONTROL
INPUT
310R G2

DATA

INPUT
A

TR is 900 2 for the contro)
section associated with G1
and 600 $2 for the control

section associated with G2.

Resistor values shown are nominal and in ohms.

AND OTHER DRIVERS
‘368A CIRCUITS

L T e T T TeT T |
Vol 750 !
[ 1
[ - r 1
L
L [ . I
- o 1
} i ! 4k ouTPUT
> v
SE T '
300 | 2as0 !
\ i |
i I i
A 500 i
___________ ] I__‘_>_)7______i
_":}m OTHER DRIVERS
‘366A CIRCUITS
1 OF 2 CONTROL SECTIONS 10F 6 DRIVERS
T T T T T T T T T v
: ak 750 w0 !
1
1 - il 1
¢
1 lﬁ 1
I |
ak ouTPUT
) 1 M
t )
| f
| 500 |
! |__eno
JER—

L—s TO OTHER DRIVERS OF SAME SECTION
l_» "\, TO OTHER CONTROL SECTION
L—&
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TO OTHER DRIVERS
CONTROL SECTION 10F 6 DRIVERS

S ————
[ S S [ 1
CONTROL | | | 18k
INPUT |
a1 | |
| ak | n ¢
| V| ® !Zﬁ
CONTROL | 18k I
INPUT (] ;
G2 l
3
l1 2k | :
| I
DATA 4 T ¥__i L._
INPUT ——— e e —
A L___t} TO OTHER DRIVERS

‘L8365 CIRCUITS

CONTROL SeCTIONS 1OFGDRIVERS =
I_ T} J[—— I —— —~I VCC
| R? | s003 |
| 18K 6k ak
[ i - |
GONTROL) 4k | I f4¢ { I
I
laN:ngs i LN —4 ‘ | ‘]F ).* 20k __{_ourcuT
€
l 5k | I 760 15k I
I —
1L_fe— R .
DATA‘________] [P |
IN:UT TO OTHER DRIVERS OF SAME SECTION
L} 70 OTHER CONTROL SECTION

AND OTHER DRIVERS

TR is 6 k2 for the control
section associated with G1
and 8 k2 for the control
section associated with G2.

’L§367 CIRCUITS

CONTROL

NPUT
&1 | %
I

contror | 18%

TO OTHER DRIVERS
— CONTROL SEGTION__ r — — — _1OFB DRIVERS
r = Ty
| 18k 3k | l 509 I
18k 3k
L] |
| &
ak | 1 8 T |
2] 4 I 1% 20k outpuT
INPUT |
G2 % ————F | t |
| 2k I | 700 @ 15k |
4
N |
T GND

i —
|
!
|
|
|
|
L
M
34

_,} TO OTHER DRIVERS

10f 6 DRIVERS

L TO OTHER DRIVERS OF SAME SECTION

INPUT
A
LS366 CIRCUITS
10F2
CONTROL SECTIONS
T e e
| ar i
l 18k I
CONTROL
L 11
INPUTS
@182 |' T t
| 5k I
el 1]
DATA Lo _J
INPUT-
A

TR is 5 kN for the control
section associated with G1
and 8 k{2 for the control
section associated with G2.

Resistor values shown are nominal and in ohms

L ) TOOTHER CONTROL SECTION AND OTHER DRIVERS

‘LS368 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
Supply voltage, VGG 54 Family 4.5 5 55| 45 5 55| 4.5 5 5.6 v
! 74 Family 4.75 5 £.26 | 4.75 5 5.26 | 4.75 5 5.25
High-level output current, IgH ~B300 —400 —500 | pA
54 Family 16 16 20
Low-level output current, g 72 Family 6 6 >0 mA
N . 54 Family —5bb 126 | —65 125 | —565 125{
Operating free-air temperature range, Ta 74 Family 0 70 o 70 0 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 '"HB0 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 TEST CONDITIONST 'H50, "H52 UNIT
FIGURE ‘23 ‘50, 63
"HE3, 'H55
MIN TYPE MAX [MIN  TYPE MAX | MIN TYP! MAX
V|H High-level input voltage 2 2 2 \%
Vi Low-level input voltage 1,2 0.8 0.8 08| VvV
VK Input clamp voltage 3 Vec=MIN, j=§ —-1.5 —1.5 —1.5 v
VoH High-level output voltage 1 Vee = MIN, Vy=a, IoH = MAX 24 34 24 34 24 34 \Y
VoL Low-level output voltage 2 Vec=MIN,  'Vy=a, loL = MAX 0.2 0.4 0.2 0.4 0.2 04| V
I input current at maximum input voltage 4 Vee=MAX, |vi=55V 1 1 1 | mA
j . Data input 40 40 50
Iy High-level input current Stobe of 23 4 Voo =MAX, Viy=24V 50 MA
Il Lowlevel input current Ezﬁb:f:t';S 5 Vee=MAX, V| =04V _;2 16 2 mA
log  Short-circuit output current® 6 Vee = MAX 54 Fam:ly —20 -!35 —20 55 | 40 —100 mA
74 Family —18 —b5 | —18 —55 | —40 —100
Icc  Supply current 7 Voo = MAX See table on next page mA

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

fan typical valuesare at Voo =6V, Tp = 25°C.

§l| = —12 mA for SN54’/SN74’ and —8 mA for SN54H"/SN74H’,
AThe input voltage is V= 2 V or Vy|_= V|| max, as appropriate, See tables with test figures 1 and 2,

#Not 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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elecitrical characteristics using expander inputs, Vgc = MIN, Ta = MIN (unless otherwise noted)

IX (mA) Vi v)
X ' B‘E(Q) VoH (V) VoL (V)
{1 for ‘H52) Base-emitter voltage of .
TYPE ) High-level output voltage Low-level output voltage
Expander current output transistor Q
TEST CONDITIONS | MIN TYP$ MAX | TEST CONDITIONS | MIN TYPi MAX|TEST CONDITIONS [ MIN TYPE MAX | TEST CONDITIONS | MIN TYPE MAX
SN5423 Viex =04V, ~35 | Ix +1% =410 pA, Ix = 150 pA, Iy + 1 = 300 A,
SN5450 loL = 16 mA, _29 Rxx = 0, 1.1 IX =—150 uA, 24 34 Rxx =138 Q, 02 04
lpL = 16 mA, loH = —400 pA, loL = 16 mA,
SN5453 See Figure 10 —2.9 | see Figure 11 See Figure 12 See Figure 11
SN7423 Vxx =04V, —3.56 | Ix +1% =620 A, Ix =270 uA, Iy + 1% =430 uA,
RXx =0, I = —270 uA, Rxx =130 Q,
SN7450 loL = 16 mA, —3.1 | XX 1] X K 24 34 XX 02 04
loL = 16 mA, loH = —400 pA, loL =16 mA,
SN7453 See Figure 10 —3.1 | See Figure 11 See Figure 12 See Figure 11
Vx =14V, Iy + 13 = 700 pA, Ix =320 uA, tx +1x =470 uA,
SNBAHS0,) X— 0 Rx_ Z(0 o |§ = 3zg A RX' 3<68 no ‘
sNsaHs3,[ X7 —5.85| XX X i 24 34 XX ’ 02 04
SN54HSS loL=0, loL=20mA, loH = —500 uA, loL=20mA,
See Figure 10 See Figure 11 See Figure 12 See Figure 11
V=14V, Ix +1¥x=1.1mA, Ix =570 A, I + 1% = 600 pA,
SNTARS0,1 - 0 RX“ X 0 |x - 573 A Rx' X 630 !
sN74mss,| X7 —g3| XX 1 X KA 24 34 XX ' 02 04
SN74HES loL=0, loL = 20mA, IoH = —500 uA, loL =20mA,
See Figure 10 See Figure 11 See Figure 12 Sée Figure 11
1) =—300 uA,
SNS4H52 | Vx =1V, 2.7 45 Vx =1V, |x e m‘;
10H = —500 kA, loH = —500uA, | 24 34 T°'-_ A 02 04
SN74M52 | See Figure 13 -29 635 Ses Figure 13 A A%
See Figure 14
tAll typical values are at Voo =5 V, T = 26°C.
supply current{
Igc (mA)
lech (mA) IccL (mA) cc
N . . Average per gate
TYPE | Total with outputs high | Total with outputs low
(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 8.2 128 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

Y Maximum values of I are over the recommended operating ranges of Voo
and T p; typical values are at Voo =5 V, Ta = 25°C.
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switching characteristics, Vg =5V, TA =25°C

tpLH (ns) tpyL (ns)
TYPE TEST CONDITIONS# Propagat]ion delay time, Pnjopagation delay time,
low-to-high-level output | high-to-low-level output
TYP MAX TYP MAX
'23, 50, ‘53 €= 15pF, RL-4008, 13 22 8 15
Expander pins open
'50 CL=15pF, RL=4002, 15 30 10 20
From input of ‘60 expander]
‘H50 6.8 11 6.2 1
'H52 CL=25pF, R =280%, 10.6 15 9.2 15
'"H53 Expander pins open 7 11 6.2 1
‘H55 7 11 6.5 1
'H50 CL=25pF, R_=280%, 11 7.4
'H52 C = 15pF (GND to X of 14.8 9.8
'H53 'H50, 'H53, or 'H55; or 11.4 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

10 T 4.0 T
o CL =25 pF A CL =25pF
5 RL=2800 / nE' 3.5 R =280
E g| Ta=256°C E Ta=26°C
F oW 4 o
> ? / 5§ 30
51 7 3 -
Cr 3 5
83 / Y
cE 6 £ 5 % 0
2 ° >
2o =0 LNt
= = G o
85 6 3% 20 S 00 g0
23 23 O e
ad /] g5 @o.\* =y r;\'\
g - Y315 N2 A g,
&£ [ RGN
TI o3 3 W ‘
33 / 38 10 - SmA“‘E’Q
%2 v SN54H50, SN74H50 g E.A\,\fﬂ/'/'
}13 y. SN54H52, SN74H52 JT o5 / o
571 SN54H53, SN74H53 r - -
& SN54H55, SN74H55 a
a o - < o
[ 5 10 15 20 25 30 o 5 10 15 20 25

Cx or Cx—Expander-Node Capacitance—p F

Cx or Cx—Expander-Node Capacitance—pF

30

schematics (each gate)

Vee
M

INPUTS

STROBE ———*

X— 4

X

If expander is not used,
leave X and X open.

INPLTS

Vee
100
b ak
f/
- LN
i' o Y
1l __ outPuT
e Y
pif
-
[a
800
~— GND
”
'23 CIRCUITS
Voo
NS
130
'
LN
| '—i r
| y

OUTPUT ¥

T

ak

If expander is not used, leave X and X open.
50, '63 CIRCUITS

Resistor values shown are nominal and in ohms.

S311v9 319vaNvdX3
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vee
3760 58
328k 1 1
—%
INPUTS
= S—((A
[
g 4k
-ttt
PRSI SU S WP |
Xiza
> ¢——OUTPUT Y
:
28kS
e —( (A
]
[} a
___’._1 J— | 4
D | 4708
——+ —— — — —
2 ; GND
,777 If expander is not used,
leave X and X open.
X
X
"H50, 'H55 CIRCUITS
— e Vee
b3
28k $760 58
INPUTS J/———i
4k
e p——— OUTPUT ¥
3
k 2
4
] re
1f expander is not a
used, leave X and .
X open. 70
X GND
%

‘H53 CIRCUITS

INPUTS

28k

=

If expander is not
used, leave X open.

]

4ks

<
5310

‘H562 CIRCUITS

Resistor values shown are nominai and in ohms.

F e

S 58

Vee

QUTPUT
Y

GND

S311v9 319VANVdX3
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recommended operating conditions

SN5460 SN7460
MIN NOM MAX | MIN NOM MAX unNIT
Supply voltage, Voo 5 6.5 4,75 5 5.25 \
Operating free-air temperature, TA —b5 125 0 70 | °c

The '23, '50, and ‘53 are designed for use with up to four '60 expanders.

schematic (each gate)

INPUTS

Vee

4

x

OUTPUT X
(See Note 2)

QUTPUT X
{See Note 1)

NOTES: 1.

GND

N XAXx2

7
'60 CIRCUITS

Connect to X input of ‘23, ‘60, or ‘63 circuit.

2," Connect to X inout of 23, '560, or '53 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 TYP} MAX

ViH High-level input voltage 15 2 2 v

Vip Low-level input voltage 16 0.8 0.8 Vv
Veg=456V, Vip=2V, Vec=4.75V, ViH=2V,

vy On-state voltage between 15 VCC 11V :H 35 mA 04 VCC 1v :ﬂ 15 mA 0.4 v

=11V, =3, i = : =3.5mA, X
XX({on) expander outputs X o X MA. X o X

Ta=-565C Tp=0C
Vee=45V, V=2V, Vee =475V, Vi =2V,

Ix{on}  On-state expander current 15 Vx =11V, IX=0, -0.3 Vx=1V, IX =0, -0.43 mA
Ta=—56°C Ta=0°C
Veg=45V, V=08V, Veoc=4.75V, VL =08V,

IX(off) Off-state expander current 16 VX =45V, Ry=12kQ, 150 [Vx =45V, Ry =12kQ, 270 | eA
Tp=-55"C Ta =0°C

} t tat
W neutcurrent a 4 |veg=55V, V=55V 1[Vec=525V, vy=55V 1| ma
maximum input voltage

IiH High-level input current 4 Vee=56.5YV, Vi=24V 40 |Vee=5.26V, V=24V 40 | uA

Iy Low-level input current 5 Vec=55V, V=04V —-16 |Vecc=56.25V, V=04V —-1.6 | mA
Vec=56.5V, Vi=45V, Vee=5.25V, V=45V,

IcClon) Supply current, expander on 7 cc _' 1.2 25 ce i 1.2 25| mA

. Vx =085V, Ix=0 Vx =085V, Ix=0

Vee=56.,5V, V=0, Vee=5.25V, V| =0,

' Supp!! f 7 2 4 2 A

CCloff) Supply current, expander o Vyx =085V, Ix=0 Vy =085V, Ix=0 41 m

tAll typical values are at Vg =56 V, Tp = 25°C.

SH3IaNVvdX3
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recommended operating conditions

SN54H60 SN74H60
SN54H62 SN74H62 UNIT
MIN NOM MAX [ MIN NOM MAX
Supply voltage, Voo 4.5 5 5.5 | 4.75 5 5.26 v
Operating free-air temperature, T —65 125 0 701 °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)

PARAMETER TEST SN54HE0, SN54H62 SN74H60, SN74H62 UNIT
FIGURE TEST CONDITIONS MIN TYPE MAX TEST CONDITIONS MIN TYP MAX
VIH High-level input voltage 15 2 e 2 \4
ViL Low-level input voltage 16 0.8 : 0.8 v
Vee =45V, Viu=2V, Vee=475V, Vig=2V,
Vx =11V, Igx=5685mA, 04 |Vx=1V, I =6.3mA, 0.4
On-state voltage between Ta=-55C Ta=0°C
V¥ X(on) " a9 wee 15 A A v
expander outputs Vee=565V, Vig=2V, Vee=56.25V, ViH=2V,
Vx=1V, Ix=7.85mA, 04 |vx=1V, Igx=74mA, 0.4
Ta=126"C TA=70"C
Vee=45V, ViH=2V, Ve =475V, ViH=2V,
IX({on) On-state expander current 15 Vx =11V, Ix=0, -470 Vx=1V, Ix=0, —600 HA
Tp=-55°C Ta=0°C
Vee=45V, V=08V, Ve =475V, V=08V, .
IX(off)  Off-state expander current 16 V=45V, Rx=575%, 320 |Vx =45V, Rx=575Q, 670 | mA
Ta=-55"C Tp=0°C
] t
I nputcurrent 4 |vge=55V, v,=55V 1|vec=5286V, Vj=55V 1] ma
maximum input voltage
H High-level input current 4 Vee =556V, V=24V 50 |Vec=5.25V, V=24V 50 | wA
LITH Low-level input current 5 Vee =55V, V=04V —2 Ve =526V, V=04V -2 | mA
. Supply current, ‘H60 7 Vee=55V, V=45V, 1.9 3.5 |Vgc=5.25V, V=45V, 1.9 3.5 mA
cclon) oy pander on "H62 Vx =085V, Ix=0, 38 7|V =085V, Ix=0 38 7
Supply current, ‘H60 Vee=565V, V=0, 3 45 |Vec=5.25V, V=0, 3 4.5
lccloff) 7 . mA
expander off ‘H62 Vx =085V, Ix=0 6 9|Vx=085V, Iix=0 6 9
cw Expander output 'H60 Ve inputs, and X open; 5.4 Ve, inputs, and X open; 5.4 F
X capacitance 'H62 f=1MHz 6.0 f=1MHz 6.0 P

t AN typical values are at Vg = 6 V (except Cx), T = 25°C.

SHIANVdX3
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recommended operating conditions

SN54H61 SN74H61 UNIT
MIN NOM MAX [ MIN NOM MAX
Supply voltage, Voo 4.5 5 5.5 | 4.75 5 626 | V
Operating free-air temperature, T —b6 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 TYPE MAX |UNIT
FIGURE
Vi High-level input voltage 17 2 \4
ViL Low-level input voltage 18 0.8 \
Vee=MIN, Vig=2V,
On-stat der- . [1x =4.5 mA for SN54H61,
Vx(on) n-state expander: 17 X mA for 1 v
output voltage 5.35 mA for SN74H61,
Ta=MIN
i Off-stat d t 1g |VECTMIN. Vi =08V, 50 | wA
-state expander curren
Xloft} s " Vy =22V, Tp-MAX ¢
Input current at
l) . R 4 Vee=5.6V, V=55V 1| mA
maximum input voltage
I{H High-level input current 4 Vec=56b6Y, V=24V 50 | umA
T Low-level input current 5 Veg=5.5V, V=04V -2 | mA
ICClon) Supply current, expander on 7 Vee=55V, Vi=45V 11 16 | mA
Iccloff) Supply current, expander off 7 Vee=55V, V=0 5 7 mA
. Ve and inputs open,
Cx Expander output capacitance =1 MHz 5.4 pF

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

fan typical values are at Voo = 6 V (except Cx), Ta= 25°C.

schematics (each gate)

28k

Vee

QUTPUT X

INPUTS tf ; i

{See Note 2)

OUTPUT X

(See Note 1)

I

GND

7

'H60 CIRCUITS

INPUTS

Ei =

vy

Vee

16k

OUTPUT
X

GND

'H61 CIRCUITS

INPUTS

—Vee
28k % §
28k
7
28k % %
%—3: X 28k
— 1
177
J—" »— OUTPUT X
K

OUTPUT X
(See Note 2)

{Sea Note 1)

/J7—‘GND

'H62 CIRCUITS

NOTES: 1.
2. Connect to X inpu

Connect to X input of '"H50, "H53, or "H55 circuit.
t of "HE0, 'H53, or 'H55 circuit.

Resistor values shown are nominal and in ohms,

SY3IaNvdXx3
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recommended operating conditions

'72,'73, . . . .
IiEfIES 54/74 70 76, 107 74 109 110 m UNIT
MIN NOM MAX |[MIN NOM MAX|[MIN NOM MAX|MIN NOM MAX|MIN NOM MAX|MIN NOM MAX
[ Series 54 4.5 5 55| 45 5 56| 45 5 55| 45 5 65| 45 5 55| 45 5 65
Supply voltage, Vcg - \"
| Series 74 4.75 § 5.25 (4.75 5 5.25 |4.75 6 5.25[4.75 5 5.25(4.75 5 5.2564.75 5 5.25
High-level output current, IoH —400 —400 —-400 —800 —800 —800| unA
Low-level output current, 1g| 16 16 16 16 16 16 mA
Clack high 20 20 30 20 25 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 10t 20t ot ns
tnput hold time, th . 5t 0} 51 6t 5t 30t ns
Operating free-air temperature, Ta Iﬂs 54 —55 125 | —55 125 | —55 125 | —65 125 | —55 125 | —65 125 o
’ | Series 74 0 0] 0 70 o 70| o 700 o 70 o 70
TLTlma arrow indicates the edge of the clock pulse used for reference: t for the rising edge, + for the fatling edge.
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
72,'73, B B . .
PARAMETER TEST CONDITIONST 70 ‘76, “107 74 109 1o " UNIT
MIN TYPY MAX|MIN TYPI MAX|MIN TYPI MAX|MIN TYPI MAX|MIN TYPI MAX|MIN TYP} MAX
Vi High-level input voltage 2 2 2 2 2 2 \Z
V(L Low-level input voltage 0.8 0.8 0.8 0.8 0.8 08} V
Vi< Input clamp voltage Vee=MIN, Ij1=—12mA -1.5 —15 —-1.5 -1.5 —-1.5 —1.5{ V
Vee=MIN, Viy=2V,
VoH High-level output voltage 24 34 24 34 24 34 24 34 24 34 24 34 v
ViL =08V, IgH=MAX
VoL Low-level output voltage Vee=MIN, - Vi =2V, 02 o4 02 04 02 04 02 04 02 04 02 04f Vv
ViL=08V, IlgL=16mA
j, ['mputcurrentat Voo = MAX, V) =865V 1 1 1 1 1 1| ma
maximum input voltage
D,J, K, orK 40 40 40 40 40 40
H High-level Clear Ve = MAX, V| =24V 80 80 120 160 160 80 A
input current  |Preset : 80 80 80 80 160 80
Clock 40 80 80 80 40 120
D, J, K, or K —1.6 —-1.6 —1.6 —-1.6 —1.6 —1.6
Low-level Clear % -3.2 —3.2 -3.2 —4.8 —3.2 -3.2
i input current  |Preset * Vee = MAX, Vi =04V -3.2 ~3.2 -1.6 3.2 -3.2 —3.2 mA
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 —57
los . - Vee = MAX mA
output current®|{Series 74 —18 —-57 | —18 -57| -18 -57 | =30 —85| —~18 —57 | —18 -57
log Supply current Vee = MAX, See Note 1 13 2 10 20 85 15 9 15 20 34 14 205| mA
{Average per flip-flop)

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

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

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

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

NOTE 1: With all outputs open, e s measured with the Q and a 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.

Sd014-dId vL/vS SIY3S
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switching characteristics, Vcc = 5 V, TA = 25°C

: ‘72,73
FROM TO TEST ‘70 ‘74 ‘109 ‘110 111
PARAMETERS {INPUT) (OUTPUT) CONDITIONS 76,1107 unIT
MIN TYP MAXIMIN TYP MAX|MIN TYP MAX|MIN TYP MAX|MIN TYP MAX|MIN TYP MAX
fmax 20 35 15 20 15 25 25 33 20 25 20 25 MHz
tPLH Preset Q 50 16 25 25 10 15 12 20 12 18 ns
tPHL {as applicable) a Cy = 15pF, 50 25 40 40 23 35 18 25 21 30
PLH Clear [} Ry =400 %, 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 25 21 30
1 27 50 16 25 14 25 10 16 20 30 12 17
PLH Clock QorQ ns
tPHL 18 50 25 40 20 40 18 28 13 20 20 30
ﬂfm‘,x = maximum clock frequency; tp(_j4 = propagation delay time, low-to-high-level output; tpyy | = propagation dalay time, high-to-low-level output.
NOTE 2: Load circuit and voltage waveforms are shown on page 3-10.
functional block diagrams
a <I_., i 1 P ,D_‘ a
Q—L—OC [i 'i ; J' a
>< — ¢
PRESET ———¢ p—— CLEAR ILD-K
CLEAR LI_ u PRESET
n—-—l K1
b ( n rp— -I— K2
K2 2 a3 T 3
cLock
K T

See following pages for:

CLOCK

'70—GATED J-K WITH CLEAR AND PRESET

‘73—-DUAL J-K WITH CLEAR

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

"109—DUAL. J-K WITH CLEAR AND PRESET

"110—GATED J-K WITH CLEAR AND PRESET

“111-DUAL. J-K WITH CLEAR AND PRESET

‘72—GATED J-K WITH CLEAR AND PRESET

Sd014-diTd vL/¥S SAIYIS
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functional block diagrams (continued)

CLEAR

e
q >
CLEAR -:|_j' Q
1
PF(\(?SSE)T CLOCK _'_\ J a

CLOCK

‘73—DUAL J-K WITH CLEAR
‘76—DUAL J-K WITH CLEAR AND PRESET

‘74—DUAL D WITH CLEAR AND PRESET

“107-DUAL J-K WITH CLEAR
PRESET —
CLOCK
L
J —
L
|
r

CLEAR

*109—-DUAL J-K WITH CLEAR AND PRESET

Sd014-d174 ¥L/vS SYIS
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functional block diagrams (continued)

>

K1
( K3

cLock ———————— P>

CLEAR ’@ PRESET

‘110—GATED J-K WITH CLEAR AND PRESET

schematics of inputs and outputs

CLEAR

rom——_u §
P9
< DR )—Cl%——'-
>

1»—{>o—<D

CLOCK

‘111—-DUAL J-K WITH CLEAR AND PRESET

EQUIVALENT OF EACH INPUT

Vee -
Req

INPUT -

L MAX  Rgq NOM

—1.6 mA 4k
—3.2 mA 2k
—4.8 mA 1.3 kQ

TYPICAL OF ALL OUTPUTS

Vee
130 2 NOM

OUTPUT

‘$Sd014-diTd vL/vS SAIYIS
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recommended operating conditions

'H72, 'H73,
SERIES 54H/74H 'H71 76 ‘H74 ‘H78 UNIT
MIN NOM MAX|MIN NOM MAX|MIN NOM MAX} MIN NOM MAX
Series 54H 4.5 5 55| 45 5 55| 45 5 55| 45 5 5.5
Supply voltage, Voo - v
Series 74H 4.75 5 525|475 5 5.2514.75 5 5.25]4.75 5 5.25
High-level output current, lgH —-500 —-500 —1000 —500| A
Low-level output current, gL 20 20 20 20| mA
Clock high 12 12 15 12
Pulse width, t,y Clock low 28 28 135 28 ns
Clear or preset low 16 16 25 16
Setup time, t5u High-level data ot ot 10t ot s
Low-level data ot 0t 151 0t
Hold time, th 0! 0! 5t 04 ns
. . ]Series 54H —55 126 | 55 125 | —-565 125| —55 125 |
Operating free-air temperature, T o " c
| Series 74H 0 70] o 70] o 70| o 70
1 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,
M7 "H74 ‘H78
PARAMETER TEST CONDITIONST ‘H76 UNIT
MIN TYPE MAXIMIN TYP} MAX|MIN TYPI MAX{MIN TYP} MAX
Viy High-level input voltage 2 2 2 2 VvV
ViL Low-level input voltage 0.8 0.8 0.8 08| V
VIK Input clamp voltage Veg=MIN, I{=—-8mA —1.5 —15 —1.5 -15| V
Von High-level output voltage Vee=MIN, Vin=2V, | ., 5, 24 34 24 34 24 34 v
Vi =08V, lgy=MAX
VoL Lowlevel output voltage z?f;;\”;:', Yc;: - :Ovr;A 02 04 02 04 02 04 02 04| Vv
Iy Input current at maximum input voltage Vec=MAX, V=55V 1 1 1 1{ mA
D, J, orK 50 50 50 50
Clear 100 150 200
iy High-level input current Prost Voo =MAX, V=24V 150 100 100 700 HA
Clock 100 50 100 100
D, J,orK —2 —2 -2 —2
li  Low-level input current ::::er:* Veoc=MAX, Vi =04V o __: :: j mA
Clock —4 —2 —4 —4
log Short-circuit output current® Vee = MAX —40 —100 { —40 —100 | —40 —100 | —40 —100| mA
lce Supply current Vee = MAX, | Series 54H 19 30 16 26 15 21 16 25 mA
{Average per flip-fiop) 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 recommended operating conditions.

LAl typical values are at Ve =5 V, Tp = 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, (¢ is measured with the Q and Q outputs high in turn, At the time of measurement, the clock input is grounded.

Sd014-dIT4 3dAl-0 G3¥3I99141-3903 ANV
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switching characteristics, Vcc =5V, Ta = 25°C

schematics of input and outputs

‘H71, 'H72,
F T TEST 'H74
PARAMETERS (II\FI‘Pcl)J'\:'] (OUTSUT) CONDITIONS H73, 'H76, 'H78 unIT FQUIVALENT OF EACH INPUT
MIN TYP MAX MIN TYP MAX
frax 25 30 35 43 MHz Vee -
tpLH Preset Q 6 13 20 ns Req
tPHL {as applicable) a Cy = 25pF, 12 24 30 INPUT
tPLH Clear [o] Ry =280 2, 6 13 2 [
tPHL {as applicable) Q See Note 2 12 24 30
tPLH 14 21 8.6 15
Clock QorQ ns
PHL ¢ ’ 2 27 13 20
Y ax = maximum clock frequency; tp|_ = propagation delay time, low-to-high-level output; tpji. = propagation delay time, high- L MAX Req NOM
to-low-level output. —2 mA 2.8 k2
NOTE 2: Load circuit and voltage waveforms are shown on page 3-10. —4 mA 1.4 k2
—6 mA 933 2
—8 mA 700 Q

functional block diagrams

TYPICAL OF ALL OUTPUTS

Q

PRESET:

'\_J]

K1A .
K1B:
K2A.

/—‘——);D_*_ﬁ Same functional block diagram 58 £ NOM

:— Vce

as for ‘74, see page 122,

K2B:

CLOCK

'H71-GATED J-K WITH PRESET

PRESET~—

K=

ke
K3

>

CLOCK

‘H72—-GATED J-K WITH CLEAR AND PRESET

—J1A OUTPUT
s 'H74—DUAL D WITH CLEAR AND PRESET
g2 %
J2B
- >
a <o —] »—a
—3a
PRESET \
{'H76, 'H78) | - EAR
—CLEAR |
K )D— ——
n
N cL(TJcK v
" TO OTHER
F-F ('H78}

'H73—-DUAL J-K WITH CLEAR

‘H76~DUAL J-K WITH CLEAR AND PRESET

'H78~DUAL J-K WITH PRESET, COMMON CLEAR,
AND COMMON CLOCK

$d014-dI1d 3dA1-0 034399141-39a3 ANV
M- G34399141-3S1nd HYL/HPS SAIHIS
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recommended operating conditions

ISERIES 54H/74H ‘H101 'H102, ‘H106 ‘H103 "H108 uNIT
MIN NOM MAX|MIN NOM MAX|{MIN NOM MAX|MIN NOM MAX
Series 54H 4.5 5 55| 45 5 55| 456 5 55| 45 5 55
Supply voltage, Voo - A\
Series 74H 4.75 5 5.25|4.75 5 6.2514.76 5 5.25]4.75 5 6.25
High-level output current, loH ~500 ~500 —500 —500 | uA
Low-level output current, 1oy 20 20 20 20| mA
Clock high 10 10 10 10
Pulse width, tyy Clock low 15 15 15 15 ns
Clear or preset low 16 16 16 16
. High-level data 104 104 104 10!
Setup time, tgy ns
Low-level data 134 134 134 134
Hold time, th 04 04 0! 04 ns
) ) [Series 54k —56 125 | —55 125 | -55 125 | —55 125]
Operating free-air temperature, T - [+
[Series 74H 0 70| o 70| o 70] o 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 o 102, "H108 H103 Hio8 UNIT
MIN TYPT MAX |MIN TYPE mAaX [mMIN TYPE MAX|MIN TYP MAX
V|H High-level input voltage 2 2 2 2 \Y
V) Low-level input voltage 0.8 0.8 0.8 08| V
VK Input clamp voltage Vee=MIN, 1j=-8mA —1.5 —1.5 —-1.5 -15] Vv
. Vec=MIN, Vig=2V,
VoH High-level output voltage 24 34 24 34 24 34 24 34 v
ViL=0.8V, loy=-500uA
VoL Lowlevel output voltage Vec = MIN, Vi =2V, 02 04 02 04 02 04 02 04| v
Vi =08V, Igp =20mA
I Input current at maximum input voltage Voc=MAX, V| =65V 1 1 1 1| mA
Any J or K 50 50 50 50
. X Clear 100 100 200 | uwA
liq  High-level input current Proset Voc=MAX, V| =24V 150 160 00
Clock 0 -1 0 —1 0 —1 0 —1| mA
Any J or K —1 -2 -1 —2 —1 -2 —1 -2
1. Low-level input current l(::::;t Vg =MAX, V=04V rE— _: —2 ! 2 _f :; mA
Clock —3 —4.8 -3 —4.8 -3 —4.8 —6 —9.6
log Short-circuit output current® Vee = MAX —40 —100 | —40 " ~100 | —40 -100 | —40 —100 | mA
lcc  Supply current (Average per flip-flop) Vee = MAX, See Note 1 20 38 20 38 20 38 20 38| mA

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

fan typical values are at V =5V, Ta= 25°C.
cc A

®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¢c Is measured with the Q and a outputs high in turn. At the time of measurement, the clock input is grounded.
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switching characteristics, Vcc =5V, TAa = 25°C

schernatics of inputs and outputs

EQUIVALENT OF EACH INPUT

Vee _—
Req

INPUT -

IILMAX  Rgg NOM

—2 mA 4 k2
—4.8 mA 1.8 kQ2
—9.6 mA 650

TYPICAL OF ALL OUTPUTS

-————t—Vcc
58 2 NOM

i

OUTPUT

PARAMETERY FROM To TEST MIN TYP MAX |UNIT
(INPUT) (OUTPUT) | CONDITIONS
fmax 40 50 MHz
1 Preset or clear QorQ 8 12
PLH d - Cy = 25pF, - uad
Preset or clear (clock high) 15 20
tPHL QorQ R =280 Q, - ns
Preset or clear (clock low) 23 35
N See Note 2 o 5
PLH Clock QorQ - ns
tPHL 16 20
ﬂfmax = maximum clock frequency
tp 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 3-10.
functional block diagrams
Q- ‘r——ﬂﬁ y— a
PRESET-
K1A7.¢ b FJ1A
K1gd [t
K2A rd2A
K28 J2B
T
CLOCK
'H101-GATED J-K WITH PRESET
>
a—4 I ] —a
a—4
[ ] PRESET
PRESET -1 - ! ——CLEAR (4106, 'H108) ]
K1 J1

K2
K3

CLOCK

'H102—GATED J-K WITH CLEAR AND PRESET

J2
J3

<]

HCE]—)%:)H

i

L{> 1

Kﬂ}-—D

CLEAR

TO OTHER FLIP-FLOP ("H108) 4—

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

Sd014-dIT4 M- 434399141-3903 HYL/HYS SIIHIS
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recommended operating conditions

SERIES 54L/74L ‘L7 'L72,'L73 ‘L74 ‘L78 UNIT
MIN NOM MAX [MIN NOM MAX|MIN NOM MAX|MIN NOM MAX
Series 54L 4.5 5 65| 45 5 55| 45 5 55| 45 5 5.5
Supply voltage, Ve Series 74L 275 5 625|475 5 525|475 5 525|475 5 525] |
High-level output current, 104 Series 541 —100 ~100 ~190. —100 KA
Series 74L —200 —200 -200 —200
Series 54L 2 2 2 2
Low-level output current, g Sories AL 3% 36 3% 36 mA
Clock high 200 200 200 200
Pulse width, ty Clock low 200 200 200 200 ns
Clear or preset low 100 100 100 100
Setup time, tsu ot ot 501 ot ns
Hoid time, th 0l [ 151 [ ns
. . Series 54L —b8% 125 | —-65 125 | —65 125 | -55 126 |
Operating free-air temperature, Tp Sorios 7L 0 70 0 70 0 70 0 70 c
14 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)
‘L71 ‘L72, 'L73 ‘L74 'L78
PARAMETER TEST CONDITIONST MIN TYPT MAX |MIN TYPE MAX|MIN TYPI MAX|MIN TYPE MAX| "
V|4 High-level input voltage 2 2 2 2 v
ViL Low-level input voltage Clack input 06 06 07 0.6 v
All other inputs 0.7 0.7 0.7 0.7
) Series 54L Voo = MIN, ViH=2V, 24 33 24 33 24 33 24 33
VoH High-level output voltage - v
Series 741 VL = Vi max, IgH =MAX 24 3.2 24 3.2 24 3.2 24 32
Series 54L Vec=MIN,  Vip=2V, 0.15 0.3 015 0.3 015 03 0.15 0.3
VoL Low-level output voltage - v
Series 74L Vi = Vi max, lgp = MAX 02 04 02 04 02 04 02 0.4
R,S,J,K,orD 100 100 100 100
y Inpu't curr?nt at Clear Ve = MAX, Vi =65V 200 200 300 400 uA
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
i High-level input current Prosor Vee = MAX, V=24V 20 20 20 20 MA
Clock —200 —200 20 —400
R,S,d4,K, orD —0.18 -0.18 —0.18 —-0.18
l1i.  Low-level input current S::;t Vee = MAX, V=03V :322 :giz :z?z :g;: mA
Clock —0.36 —0.36 —0.36 —0.72
lps Short-circuit output current Vee = MAX -3 -16| -3 -16| -3 —-15| -3 —15( mA
Icc  Supply current (Average per flip-flop) Vec =MAX,  See Note 1 0.76 1.44 0.76 1.44 08 15 0.76 1.44| mA

tFror conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
Fan typical values are at Voc = 65 V, Tp = 25°C.
NOTE 1: With all outputs open, Icc is measured with the Q and Q outputs high in turn. At the time of measurement, the clock input is grounded.
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switching characteristics, Vcc =5V, TA = 25°C

‘L71,'L72
FROM TO TEST ’ ' 'L74
PARAMETERY ‘L73,'L78 UNIT
(INPUT) (OUTPUT)| CONDITIONS
MIN  TYP MAX [MIN TYP MAX
fmax 25 3 2.5 3 MHz
tPLH Preset or clear QorQ 35 75 50 75 ns
. CL = 50 pF,
Preset or clear (clock high) 60 150 80 150
tPHL QorQ | RL=4ka, ns
Preset or clear (clock low) See Note 2 200 80 150
ee Note
PLH 10 35 75| 15 65 100
Clock QorQ ns
TPHL 10 60 150 | 15 65 160

= maximum clock frequency
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

X
Q ¢ —]
PRESET ——#

R1
R2-
R3
cLock

'L71—GATED R-S WITH CLEAR AND PRESET

a-4
PRESET—

p—a
t~—CLEAR

CLOCK
‘L72-GATED J-K WiTH CLEAR AND PRESET

1

43

PRESET

CLEAR

CLOCK

'L74—DUAL D WiTH CLEAR AND PRESET

Q

rL78)

K

[ 5.

schematics of inputs and outputs

EQUIVALENT OF

EACH INPUT
Vee -
Req
INPUT - -
1L MAX Req NOM
—0.18 mA 40 kY
—0.36 mA 20 k&2
—0.72 mA 10 k2
TYPICAL OF

ALL OUTPUTS

500 2 NOM

Vee

OUTPUT

™ Y4—a

TCLEAR
TO OTHER

F-F ('L78)

J

CLOCK

‘L73—-DUAL J-K WITH CLEAR

! TO OTHER

F-F{L78)

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

AND COMMON CLOCK
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recommended operating conditions

SERIES 54L5/74L8 | 'LS73,'LS107,'LS113 ‘LS74A 'LS76, 'LS112 'LS78, 'LS114 ‘LS109A uNIT
MIN NOM MAX |MIN NOM MAX [MIN NOM MAX|MIN NOM MAX|MIN NOM MAX
Supply voltage, Veg [ Series 54Ls 45 5 55 [45 5 55[45 6 55[465 5 65]45 5 55[
. | series 74 475 5 525 |475 5 5250475 5 5251475 5 525|475 5 6.25
High-level‘output current, IgH —400 —400 —400 —400 —400 | uA
Low-level output current, Ig) l Serics 54LS 4 4 b 4 2 mA
' [ Series 74LS 8 8 8 8 8
Clock frequency, felock o 30 o 25 0 30 o 30 ) 25 | MHz
Potsa width, (o Clock high 20 25 20 20 25 o
Preset or clear tow 25 25 25 25 25
Sotup time, ts High-level data 204 25 1 201 204 20°t N
‘ Low-level data 204 20t 204 204 201
Hold time, t, ol 51 04 01 5t ns
. R [ Series 54Ls —55 126 |55 125 | -55 125 | 55 125 [ —55 125
Operating free-air temperature, Ta - c
| Series 74Ls 0 70 ) 0] o 0] o 0] o 70
11 The arrow indicates the edge of the clack pulse used for reference: 1 for the rising edge, ! for the failing edge. *
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
"LS73,'L8107, L5113 "LST4A LS76, 'LS112_ | 'L578, 'LS114 ‘LS109A
PARAMETER TEST CONDITIONS! MIN TYPE MAX [MIN Tvpt mAx|{MIN TYPi MAX|MIN TYPE MAX [MIN TYPE mAX uniT
Vi High-level input voltage 2 2 2 2 2 v
viL Lowlevel |Ser s 54LS 0.7 0.7 0.7 0.7 0.7 v
input voltage |Series 74LS 0.8 0.8 0.8 0.8 0.8
Vik input clamp voltage Ve = MIN, Ij=—18mA —-1.5 ~-1.5 —1.5 —1.6 —15| Vv
Vorr Fighevel Series 54LS | Ve = MIN, Vin=2V, 25 34 25 34 25 34 25 34 25 34
O autput voltage [Series 74LS | Vi = Vi max, lon=~400kA[ 2.7 34 2.7 34 27 34 27 34 27 34 v
Series 54LS | Vcg = MIN, 025 04 025 0.4 0.25_ 0.4 0.25_ 04 0.25_ 04
v Lowteve! Series 7405 | VL = Viy max, | O 7Y% 035 05 035 05 035 05 0.35 05 035 05| Vv
outputvoltage I S Vi =2 v oL = 4 mA 025 04 0.25 04 025 04 025 04 0256 04
D,J, K, or K 0.1 0.1 0.1 0.1 0.1
Input eurrent e 03 02 03 06 02
hom Preset Veg=MAX,  Vi=T7V 03 02 03 03 0z| ™
inputvoltage [ 0 04 0.1 04 08 0.1
D,J,K,or K 20 20 20 20 20
High-level Clear 60 40 60 120 40
"W input current  [Preset Vec=MAX.  Vi=27V 60 40 60 50 w0 “*
Clock 80 20 80 160 20
D,J. K, or R —0.4 - 04 -04 -04 —0.4
Low-level Clear -0.8 -0.8 —0.8 -1.6 —0.8
"L nputcurrent  [Preset Vee=MAX.  Vi=04V —0.8 ~08 0.8 08 “oa| ™
Clock -0.8 -04 -0.8 -1.6 0.4
Short-circuit  [Series 54LS —20 —100 —20 -100 | —20 —100 | —20 —100 | —20 100
los - Vee = MAX mA
output current¥{Series 74LS —20 —100_{ -20 —-100 | —20 —100 | —20 —100 [ -20 —100
ice ‘s:::::: current Vee =MAX,  SeeNote 4 8 4 8 4 8 4 8 4 8lma

TEor conditions shown as MIN or MAX, use the appropriate value spacified under recommended operating conditions,
tAIl typical values are at Vo =5 V, Ta = 25°C.
®Not more than one output should be shorted at & time, and duration of short circuit should not exceed one second.
NOTE 1: With all outputs open, Ice is measured with the Q and @ outputs high in turn. At the time of measurement, the clock input is grounded.
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switching characteristics, Ve =5V, Ta = 25°C

schematics of ‘LS74A and ‘LS109A

'LS73,LS76,’1.578,’LS107 , .
PARAMETER FROM To TEST ‘LS112, 'LS113, L8114 LS744, 'LS109A UNIT
{(INPUT} (OUTPUT) | CONDITIONS N TYP  MAX MIN TYP MAX
fmax CL=15pF, 30 45 25 33 MHz
PLH Clear, preset, or Qord RL=2kQ, 1 20 - 13 25 ns
tPHL clock {as appropriate} See Note 2 16 30 26 40 ns

“'max = maximum clock frequency
tp)_H = propagation delay time, low-to-high-level output
tPHL = Pre 1 delay time, high-to-!. ] | output
NOTE 2: Load circuit and voltage waveforms are shown on page 3-11.

functional block diagrams and schematics of inputs and outputs

a—y
PRESET
(EXCEPT *
'LS73,°LS107) [
K
;
H
L—- Y
'
cLocK
N2
TO OTHER F-F
('LS78, 'LS114)

‘LS73, 'LS107-DUAL J-K WITH CLEAR

‘LS76, ‘LS112—~DUAL J-K WITH CLEAR AND PRESET

‘LS78, 'LS114—DUAL J-K WITH PRESET, COMMON CLEAR,
AND COMMON CLOCK

‘LS113—-DUAL J-K WITH PRESET

‘LS73, 'LS76, ‘'LS78, 'LS112, ‘LS113, ‘LS114

EQUIVALENT OF TYPICAL OF
EACH INPUT ALL OUTPUTS
Vee - ——— v,
120 Q cc
Req NOM
INPUT ——— _
) 4
Yy
! ouTPUT
hLMAX  RZ/NOM -
—0.4 mA 17k
~0.8mA  8.25kQ
—1.2mA  5.4kQ
—16mA  41kQ

CLEAR——4

v
120 9k 18k 16k 9k 1200

oL

‘L$74A—DUAL D WITH CLEAR AND PRESET

s

*LS109A--DUAL J-K WITH CLEAR AND PRESET

Sd014-dI1d S1vL/S1HS S3IiHIS
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recommended operating conditions

I SERIES 548/74S ‘8§74 '$112 '§113 '$114 UNIT
MIN NOM MAX |[MIN NOM MAX|MIN NOM MAX|MIN NOM MAX
Series 545 4.5 5 55| 45 5 55| 45 5 55| 45 5 5.5
Supply voltage, Voo - v
Series 745 4.75 6 525 14.75 5 5.2614.75 5 526475 5 525
High-level output current, lgy -1 —1 -1 —1{ mA
Low-level output current, 1g|_ 20 20 20 20 mA
Clock high 6 6 6 6
Pulse width, ty, Clock low 7.3 6.5 6.5 6.5 ns
Clear or preset low 7 8 8 8
Input setup time, sy High-level data 3t 34 34 3¢ ns
Low-level data 3t 3! 34 34
Input hold time, tp 2t 04 0l 04 ns
) ) Series 545 —55 125 [ 55 125 | 55 125 | =55 125,
Operating free-air temperature, Ta n ¢
Series 748 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 (uniess otherwise noted)
PARAMETER TEST CONDITIONST 574 Shz St13 sn4 UNIT
MIN TYP MAX |MIN TYPT MAX|MIN TYPi MAX|MIN TYP} MAX
V|4 High-level input voltage 2 2 2 2 v
V(L Low-level input voltage 0.8 0.8 0.8 08| Vv
Vik Input clamp voltage Vee = MIN, [ =—~18mA —-1.2 —-1.2 —-1.2 -1.2f V
Series 545 | Voo =MIN, V)y=2V, 25 34 25 34 25 34 25 34
VoH High-level output voltage Series 745 v(l:f= 08V, 'cl: =—1mA| 27 34 27 34 27 34 27 34 v
\Y Low-level output voltage Vee = MIN, - Vig=2V, 0.5 0.5 0.5 05| Vv
oL P g ViL=08Y, lgL=20mA
! Input current at maximum input voltage Voo = MAX, V=55V 1 1 1 1{ mA
1,K,orD 50 50 50 50
1jq  High-level input current :’:::; Vee=MAX, V=27V :33 :gg 766 1222 KA
Clock 100 100 100 200
J,K, orD —2 —16 -1.6 —16
i Clear « —6 -7, —14
1. Low-level input current Proceta Vee =MAX, V=05V s = =5 — mA
Clock —4 —4 —4 -8
log  Short-circuit output current® Vee = MAX —40 ~100 | —40 —100 | —40 —100 | —40 —100( mA
Icc  Supply current {average per flip-flop) Vee = 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

tAIl typical values are at Vg =5 V, T = 256°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 C and Q outputs high in turn. At the time of measurement, the clock input is grounded.
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switching characteristics, Vcc =5V, Ta = 25°C

schematics of inputs and outputs

FROM TO TEST 'S74 ‘$112, 'S113, 'S114
PARAMETERY uNIT
(INPUT) {OUTPUT) | CONDITIONS | MIN TYP MAX | MIN TYP MAX
frax 75 110 80 125 MHz
1 Preset or cl QorQ 4 6 4 7
PLH reset or clear Cy = 15pF, ns
Preset or clear {clock high) 9 135 5 7
tPHL QorQ R =280, - ns
Preset or clear {clock low) 5 8 5 7
" See Note 2 P P P 7
PLH Clock QorQ : ns
tPHL 6 9 5 7
ﬂfmax = maximum clock frequency
tp LM = 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 3-10.
functional block diagrams
PRESET
a —¢ ] >o<>— a
CLEAR = —]

CLOCK

‘§74—DUAL D WITH CLEAR AND PRESET

; T0
1 8114 oTHER

ae

cLock

‘$112—-DUAL J-K WITH CLEAR AND PRESET

‘$113—DUAL J-K WITH PRESET

‘S114—DUAL J-K WITH PRESET, COMMON CLEAR,
AND COMMON CLOCK

PRESET

K

EQUIVALENT OF EACH INPUT

Vee -
Req
INPUT ——-
\ 4
b 4
V4
L MAX  Rgq NOM
~1.6 mA 4kQ
—2 mA 2.8 k2
~4 mA 1.4 k2
—6 mA 940
~7 mA 200 Q
—8 mA 700
—14 mA 450

TYPICAL OF ALL OUTPUTS
———— V¢
50 2 NOM

OQUTPUT

Sd014-dI1d S¥L/StS S3IHIS
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recommended operating conditions

54 FAMILY SN54279 SN54L$279
74 FAMILY SN74279 SN74LS279 UNIT
MIN° NOM MAX | MIN NOM MAX
Supply vol v 54 Family 4.5 5 55 4.5 5 5.5 v
upply voltage, VCgo 74 Family 4.75 5 5.25 4.5 5 5.25
High-level output current, loH —800 —400 A
Lowlevel R - 54 Family 16 4 mA
ow-level output current, gL 74 Farmily 6 3
54-Famil —-55 125 | —55 125
Operating freewaﬁ: temperature, TA 74 F::;I: 0 70 0 70 °c
electrical characteristics over recommended free-air operating temperature range (unless otherwise noted)
SN54279 SN54LS8279
PARAMETER TEST CONDITIONST SN74279 SN74LS279 UNIT
MIN TYPT MAX | MIN TYPE MAX
ViH  High-level output voltage 2 2 \
54 Family 0.8 0.7
\% Low-level tvol A
L ow-level output voltage 74 Farmily 08 0.8
ViK  Input clamp voltage * Vce = MAX, I =§ —1.5 -15] Vv
Ve = MIN, ViH=2V, 54 Famil 2.4 3.4 2.5 34
VoH High-tevel output voltage cc 'H l L4 \Y
ViL = VL max, g4 =MAX 74 Family 2.4 3.4 2.7 3.4
Vee = MIN, 54 Family 0.2 0.4 0.25 0.4
. loL = MAX ;
VoL Low-evel output voltage ViL = V(L max, 74 Family 0.2 0.4 0.35 0.5 \Z
ViH=2V IoL =4 mA | Series 74LS 035 0.4
] ) V|=55V 1
h Input current at maximum inputvoltage | Vcc = MAX mA
| 7V 0.1
=24V 40
H High-level input current Vee = MAX 27V 20 HA
L Low-level input current Vee = MAX, =04V —1.6 —04 | mA
54 Family —18 -55-| —20 -100
1 Short-circuit output t® Vee = MAX A
0os ort-circuit output curren cc 74 Family —8 5T 20 ~o0] ™
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 operatmg conditions.

FAll typical values are at Ve =5V, Ta =25°C.
§I| = —12 mA for SN64'/SN74’ and —18 mA for SN54LS'/SNT4LS’.
*Not more than one output should be shorted at a time, and for SN54LS’/SN74LS’, duration of the output short circuit should not exceed one second.

NOTE 1:

Ige is measured with all R inputs grounded, all § inputs at 4.5 V, and all outputs open.

4-s

SIHILVT



Zg2ss SYXIL ‘'SY1IvVa ¢ 2T0S XOS 321430 1SOd

a3 LVIO0OdHODNI

SINTINWNYISN] SVX3 |

199

9L01

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

PARAMETER TEST CONDITIONS MIN TYP MAX|UNIT
tpLH Propagation delay time, low-to-high-level output from s input c 15 pF 12 22
TPHL Propagati'on delay tfme, h':gh—to-low-level output from S:i.nput SeLe Notes Z‘and 3 9 15 ns
tpH|. Propagation delay time, high-to-low-level output from R input 15 27

NOTE 2: Load circuit and voltage wavaeforms are shown on pages 3-10 and 3-11.
NOTE 3: R|_ =400 §} for ‘279, R = 2 k{2 for 'LS279.

schematics of inputs and outputs

‘279 CIRCUITS

‘L8279 CIRCUITS

EQUIVALENT OF EACH INPUT

Vee
4k NOM

INPUT —¢ -
x

TYPICAL OF ALL OUTPUTS

100 £ NOM

Vee

OUTPUT

EQUIVALENT OF R INPUTS

EQUIVALENT OF § INPUTS

17 k2
NOM

17k
NOM

-

INPUT-

TYPICAL OF ALL OUTPUTS

—_—
120 2
NOM 1

—Vece

-

OUTPUT

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

Translates low-level input current to
low-level output voltage

Translates high-level input current to
high-level output voltage

Interfaces to PLA’s or other logic
elements that source current but do
not sink current

Operates from a single 5 V supply
TTL compatible
Low power dissipation . . .40 mW

SN54LS63 ...J OR W PACKAGE
SN74LS63 ...J OR N PACKAGE

Vee B6A (24 5Y 5A aA ay

typical

description

Each of these Schotty-clamped interface gates is able
to discriminate between low-level (< 50 yA) and
high-level (= 200 uA) input currents.

The outputs are fabricated with standard Low-Power
Schottky design rules and are compatible with ail

TTL famiiies.

schematic (each gate)

recommended operating conditions

i

1A 1y 2y 2A 3A 3y GND.

logic: Y = A

¢ . GND
2

Resistor values shown are nominai and in chms.

SN54LS63 SN74LS63 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voitage, Voo 4.5 5 55 | 475 5 525 v
High-level output current, ipH —400 —400 HA
Lowlevei output current, IQy 4 8 mA
Input current, |} 1 1 mA
Operating free-air temperature, Ta —55 125 ] 70 °c

Texas lerRuyENTs

INCORPORATE
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1076



TYPES SN54LS63, SN741563
HEX CURRENT-SENSING INTERFACE GATES
WITH TOTEM-POLE OUTPUTS

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

SN54LS63 SN74L563
PARAMETER TEST CONDITIONST UNIT
AR MIN TYPY MAX |MIN TYPE MAX
1] =50 uA, Vee = MIN 035 105 1.75| 06 105 1.6
Vi Input voltage v
1} =200 uA, Ve = MAX 06 1.30 2,085 130 1.8
VoH High-level output voltage Vee = MAX 1] =200 uA lpH = —400puA,| 3.5 34 3.2 34
v Lowdevel +volta v MIN 1) =50 A loL=4mA 025 04 025 0.4
ow-levi vol = , =
oL evel output voltage cc ! ioL = 8mA 035 05
log Short-circuit output current Vee = MAX 1) =600 uA -20 -100 | —20 —100| mA
lcc  Supply current Vee = MAX, See Note 1 8 16 8 16| mA
TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
$AH typical values are at Vg =5 V, Ta = 25°C.
§Not more than cne outputshould be shorted at a time, and duration of outputshort circuit should not exceed one second.
NOTE 1- l¢c is measured with inputs and outputs open.
switching characteristics, Ve =5 V, TA = 25°C
PARAMETER TEST CONDITIONS | MIN TYP MAX |UNIT
tpp 4 Propogation delay time, low-to-high-level output CL=150pF, 27 451 ns
tpHL. Propogation delay time, high-to-low-level output RL=2kQ 15 25| ns
PARAMETER MEASUREMENT INFORMATION
Vee OUTPUT Vee
AL t, < 15 ns ty<6ns
———— =5V
INPUT 25V
INPUT oV
8k i‘—tp LH—Fl lh_tPHL"’l
cL ] ‘l‘ ~VoH
OUTPUT % % 13V
€— GND VoL
NOTES: a. C includes probe and jig capacitance
b. All diodes are IN916 or TN3064
TEST CIRCUIT VOLTAGE WAVEFORMS
1076
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description

TYPES SN54121, SN541121, SN74121, SN74L121
MONOSTABLE MULTIVIBRATORS
WITH SCHMITT-TRIGGER INPUTS

; SN54121...J0OR WPACKAGE
® Programmable Output Pulse Width SN54L121...J OR T PACKAGE

With Rj¢...35ns Typ SN74121,SN74L121...J OR N PACKAGE
With Rg,+/Caxt - - - 40 ns to 28 Seconds ‘ Ry

e Internal Compensation for Virtual Veg NG NC Cext Cext Rim NC
Temperature Independence Wigynyjwogsiles

e Jitter-Free Operation up to 90%
Duty Cycle

e Inhibit Capability

N

FUNCTION TABLE

INPUTS OQUTPUTS
A1 A2 B a @
L X H L H 7
X L H L H

GND

X X L L H
H H X L H
H ¥ H d L l. ._'
i H H I
N N H I r NC—No internal connection
L X + JL T NOTES: 1. An external capacitor may be connected between
X L 4 L 1r Cext (positive) and Rgxt/Coxt.

2. To use the internal timing resistor, connect Rjny
to V. For improved pulse width accuracy and
repeatability, connect an external resistor between
Roxt/Cext and Vgg with Rjpp open<circuited.

For explanation of function table
symbols, see page 3-8,

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 V¢ noise of typically 1.5 volts is also provided by internal latching circuitry.

Once fired, the outputs are independent of further transitions of the inputs and are a function only of the timing
components. Input pulses may be of any duration relative to the output pulse. Qutput pulse length may be varied from
40 nanoseconds to 28 seconds by choosing appropriate timing components. With no external timing components
{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 Ve 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 Vcc ranges for more than six decades of timing
capacitance (10pF to 10pF) and more than one decade of timing resistance (2k2 to 30k for the
SN54121/SNB4L121 and 2 kS 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 Vg 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 puise-width

jitter is allowed.

6-64
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TYPES SN54121, SN54L121, SN74121, SN74L121
MONOSTABLE MULTIVIBRATORS
WITH SCHMITT-TRIGGER INPUTS

schematics of inputs and outputs

Vee
Req
INPUT
Req NOM
INPUT e
121 121
Al 4kQ  8kQ
A2 4kQ  8kQ
B 2kQ  4kQ

EQUIVALENT OF EACH INPUT

TYPICAL OF BOTH OUTPUTS

"L121: Req= 260 2 NOM

Vee

OUTPUT

"121: Rgq =130 Q2 NOM

recommended operating conditions

INCORPORATED
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222

54 FAMILY SN54121 SNBat 121
74 FAMILY SN74121 SN74L121 UNIT
MIN NOM MAX | MIN NOM MAX
54 Family 4.5 5 55 45 5 5.5
Supply voltage, Voc 74 Family 4,75 5 5.25[4.75 5 B5.25 v
Highdevel output current, IoH —400 —200 | upA
Low-level output current, QL 16 8| mA
B . Schmitt input, B 1 1 Vis
Rate of rise or fall of input pulse, dv/dt —
Logic inputs, A1, A2 1 1 Vips
Input pulse width, tw(jn) 50 100 ns
External timing resistance, Rext 54 Family 14 S0} 14 30 kQ
74 Family 1.4 40 | 1.4 40
External timing capacitance, Cext 4] 1000 0 1000 | wF
RT =2k 67 67
Duty eyele RT = MAX Roxt 2 0] *
Operating free-air temperature, Ta 54 Family 58 125 | %5 125 °c
74 Family 0 70 0 70
TEXAS INSTRUMENTS 6-65



TYPES SN54121, SN54L121, SN74121, SN741121
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 TYPI MAX [MIN TYPi MAX
V4 Positive-going threshold voltage at A input |Vge = MIN 1.4 2 1.4 2l Vv
VT_  Negative-going threshold voltage at A input{ Voc = MIN 0.8 1.4 08 14 \
VT4 Positive-going threshold voltage at B input |Voc = MIN 1.55 2 1.55 2 Vv
VT— Negative-going threshold voltage at B input|Voge = MIN 0.8 1.35 08 1.35 v
ViK Input clamp voltage Vge =MIN, l1=—-12mA -1.5 -15] V
Vod  High-level output voltage Vee = MIN, loH = MAX 24 34 24 34 3
VoL  Lowdevel output voltage Ve =MIN, IoL = MAX 02 04 0.2 04 V
I Input current at maximum inputvoltage |Vgc = MAX, V=55V 1 1] mA
! Highdevel input . Vee = MAX, A1 or A2 40 20 "
Vi curren
H igh-level input curre V=24V B 80 20 ¥
Ve = MAX, Al or A2 -1.6 —0.8
WL Low-level input current V?S 0.4V B ~33 76 mA
. Shortcircuit " * Voo = MAX 54 Family —20 —55| —-10 -27 A
oS ort-circuit output curren cc 74 Family 18 55 o =7
) Supol Voo = MAX Quiescent 13 25 7 12 mA
cc upply current ce Triggered 23 40 3 20
*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
$AIl typical values are at Vo = 5 V, T = 25°C.
®Not more than one output should be shorted at a time.
switching characteristics, Vcc =5V, TA=25°C
‘121 ‘L121
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX |[MIN TYP MAX
P tion delay time, low-to-high-
tPLH ropagation clelay |m. W ) igh 45 70 140| ns
level Q output from either A input
P tion delay time, low-to-high-
PLH ropagation delay “me, owrtenig 36 55 10| ns
fevel Q output from B input Cext =80 pF,
P i lay time, high-to-l Ripntto V
wHL ropagation delay |m.e ig -o- ow- int to Voo 50 80 160! ns
ievel C output from either A input
Propagation delay time, high-to-low- CL = 15pF,
tPHL P29 elay time, high L=1sen 40 65 130 ns
level Q output from B input R =400 £ for "121,
Pulse width obtained usi R =800 Q for "'L121,| Cext = 80 pF,
twlout) | W1 obtained using L or ext = P 70 110 150| 70 225 260( ns
internal timing resistor See Note 3 Rint to Voo
Pulse width obtained with Cext=0,
twlout) S " ext 30 50 3% 70| ns
zero timing capacitance RinttoVge
. = 100 pF,
. . : Cext P'"l 600 700 800|600 700 850| ns
. Pulse width obtained using RT=10kQ
wlout) external timing resistor Cext= 1uF, 6 7 g 5 2 gl m
RT = 10 kQ s
NOTE 3: Load circuit and voltage waveforms are shown on pages 3-10 and 3-11,

TEXASI Nl

NSTRUMENTS

CORPORATE

POST OFFICE BOX 5012 « DALLAS, TEXAS 75222

1076



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
OUTPUT PULSE WIDTH F FREE-AIR TEMPERATURE SUPPLY VOLTAGE
S :30% . . £ 410
Vee=5V 5 I ] ‘ 3 (
g [Tazsc /' '\ 3 | ! 3
5 | Coxt = 101 pF & 120%—— - = E I
g [ RT=10kQ | g : . T 05
S | texternan L £ 0% | [ A g
3 = z i e
I 3 H £
§ N 5 5% s 0
® 5
il s_\15 A e H lout) = 420 s
Fr2 T 2] £ i 5 @vec=5V
3 >
g L g £ g ° L
H] H H 2 £ T s 5 “05[ Coxt=600F
&= ] = sy +—1 3 RT = 10 kR (External
/ x ' | J 5 b Ta=25°C
99% of Units — £ iow 1. 10 | |
691 694 697 700 703 706 $ -7 .50-25 ¢ 25 50 75 45 475 50 525 55
twiout)—Output Pulse Width—ns Ta—-Free-Air Temperature—"C VgC—Supply Voitage—V
FIGURE 1 FIGURE 2 FIGURES
SCHMITT TmGGE‘f{s THRESHOLD VOLTAGE VARIATION IN OUTPUT PULSE WiDTH
FREE-AIR TEMPERATURE g
N FREE-A FREE-AIR TEMPERATURE
. T 1] g o
L : HEREN
217 Hysteresis = VT4 — VT_ ) + 4 — 1
3 3 vege sV P!
j S +05%f— Cr=80pF -
316 z A7 = 10K | o
§ 2 |
Fis \L g 0% | :
g Positive-Going Threshold VT+ 2 T i
& 2 twfout) = 420 ns
Eoa 3 @TA=25C -
N : /
2., Voo=5V |~k P /
R I
L 1" Negative-Going Threshoid V7 B
>
8 1 O I Y
75 50 —25 0 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 4 FIGURE 5
OUTPUT PULSE WIDTH OUTPUT PULSE WIDTH
vs vs
TIMING RESISTOR VALUE EXTERNAL CAPACITANCE
10 ms 10 ms
vee=5V
o
TA=25C *
- 1ms !
=
kS 3
H H ‘ ‘
» 100us » 100 us
3 k4
=] =
n:_ o ]
= 5 ERNLIPAY VY )
2 3 10w e
3 5 < &
[e] o 0
L Ly T I T
r= ) us
3
3 s
g 3 :
5 = 1l ! | il
100 ns

= GexXS,
Vee =5V = S8 ==

= 25° - See Note 4 ——ar—r———r it g -
Ta=25°C ——1See 10ns L ‘ T

10 ns
1 2 34 710 20 40 70100 10-11 10-10 10-9 10-8 10-7 10-6 10-5
RT—Timing Resistor Value-k$2 Caxy —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 SN54L121.

1076
TEXAS INSTRUMENTS 667
INCORPORATED
POST OFFICE BOX 5012 = DALLAS, TEXAS 75222



TYPES SN54221, SN54LS221, SN74221, SN741S221
DUAL MONOSTABLE MULTIVIBRATORS
WITH SCHMITT-TRIGGER INPUTS

SN54221, SNSALS221 . . . J OR W PACKAGE
SN74221, SN74LS221. .. J OR N PACKAGE

SN54221, SN541L.8221, SN74221 and (TOP VIEW)
SN74L8221 Are Dual Versions of Highly e Mgl 1
Stable SN54121, SN74121 One-Shots on cc Lo Cext 10

a Monolithic Chip 16 |15) j1a]| {13

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

to the SN54121, SN74121 One-Shots

Pin-Out Is Identical to the SN54123
SN74123, SN54L8123, SN74LS123

Overriding Clear Terminates

Output Pulse 5 6 7 8
1A 18 1 10 20 2 2Req/ GND
CLR Cext  Cenr
TYPICAL MAXIMUM positive logic: Eow input to clear resets Q low and
TYPE POWER OUTPUT PULSE Q high regardiess of d-c levels at A
DISSIPATION LENGTH .
or B inputs.

SN54221 130 mwW 21s
SN74221 130 mW 28s
SN541.5221 23 mW 49s
SN74L8221 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
V¢ 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 puise 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 typicaliy
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 Vg and TNPUTS OUTPUTS
temperature. In most applications, pulse stability will only be =
limited by the accuracy of external timing components. CLiAR ;: : g S
Jitter-free operation is maintained over the full temperature X H X L H
and Vcc ranges for more than six decades of timing X X LlL wu
capacitance {10 pF to 10 uF) and more than one decade of H L vl
timing resistance (2 k2 to 30 k2 for the SN54221, 2k to H ' vl
40 k§2 for the SN74221, 2 k2 to 70 k2 for the SN54L5221, t L H | J.
and 2 k2 to 100 kS2 for the SN74LS221}. Throughout these Also see description and switching
ranges, pulse width is defined by the relationship: characteristics

tw(out) = CextRext #2~0.7 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§} may be used. Also, the
range of jitter-free output pulse widths is extended if Vg is

6-68
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TYPES SN54221, SN541S221, SN74221, SN741S221
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 externat 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.

Vee

Rext

M TR

ToCaxt  To Royt/Cext
Terminal Terminal

schematics of inputs and outputs
221
EQUIVALENT OF EACH INPUT | TYPICAL OF ALL OUTPUTS

Vee - Vce

100 Q
NOM

INPUT - n
ouTPUT

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

‘LS221
EQUIVALENT OF TYPICAL OFALL OUTPUTS
EACH INPUT
Vee "‘—ﬂt_ -
- __———1—V
225 k2 NOM Y i0s
3
¥ NOM
INPUT -1
OUTPUT
Input A: Req =25 k2 NOM
Input B: Rgq = 15.4 kQ NOM
Clear: Req =125 k& NOM
TEXAS INSTRUMENTS 6-69
1

NCORPORATED
POST OFFICE BOX 5012 « DALLAS. TEXAS 75222



TYPES SN54221, SN74221
DUAL MONOSTABLE MULTIVIBRATORS
WITH SCHMITT-TRIGGER INPUTS

recommended operating conditions

SN54221 SN74221 uNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Vo 45 5 5.5 |4.75 5 525| V
High-level output current, lgH4 —800 —800( wA
Low-level output current, {g 16 16| mA
. i Schmitt input, B 1 1 V/is
Rate of rise or fall of input pulse, dv/dt Logic input, A 7 3 Vins
A or B, ty(j 50 50
Input pulse width Croa tw‘:":(l‘er:r) % % ns
Clear-inactive-state setup time, tgy 15 15 ns
External timing resistance, Roxt 14 30{ 14 40| k2
External timing capacitance, Coxt 0 1000 0 1000 | wF
Rext = 2 k2 67 67
Qutput duty cycle R:ﬂ “NAX Fiogs % 5 %
Operating free-air temperature, Ta —55 125 0 70| °C
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
PARAMETER TEST CONDITIONST MIN TYPI MAX|UNIT
VT4 Positive-going threshold voltage at A input Vee =MIN 1.4 21 Vv
VT_ Negative-going threshold voltage at A input Vee = MIN 0.8 1.4 \
VT4 Positive-going threshold voltage at B input Voo = MIN 1.55 2| V
VT1_ Negative-going threshold voltage at B input Ve = MIN 0.8 1.35 )\
ViK  Input clamp voltage Voc=MIN, 1j=—-12mA -15| V
Voy High-level output voltage Vee =MIN, IgH = —800 uA 2.4 3.4 \4
VoL Low-level output.voltage Veoc=MIN, igp =16 mA 0.2 041 V
1y Input current at maximum input voltage Vee=MAX, V=55V 1| mA
. . Input A 40
IH High-level input current Voo =MAX, V=24V input B Cloar % HA
TR Low-tevel input current Voo =MAX, V=04V Input A -6 mA
Input B, Clear —3.2
SN54221 —20 —55
los  Short-circuit output current § Ve = MAX SN74291 18 e mA
Ilcc  Supply current Ve = MAX Quiescent % 50 mA
Triggered 46 80
TFor conditions shown as MIN or MAX, use the appropriate vaiue specified under recommended operating conditions.
fan typical valuesareat Vo =5 V, Ta = 25°C.
Not imore than one output should be shorted at a time.
switching characteristics, Vg =5V, TA = 25°C
PARAMETERY FROM 10 TEST CONDITIONS MIN TYP MAX|UNIT
{INPUT) {OUTPUT)
A Q 45 70
{PLH B a 3B 55|
A Q 50 80
tPHL 5 5 Cext = 80 pF, Rext=2kQ 20 e ™
Cy =15pF,
PHL Clear 8 RL = 400 2, 27 ns
tPLH Clear Q See Figure 1 40 { ns
and Note 2 | Cext =80 PF, Rext =2k 70 110 150
— Cext=0, Rext = 2 kQ 20 30 50 | ns
twlout) AorB Qora c::; =100 pF,R::: =10kn | 650 700 750
Cext=TuF, Rext=10k2 | 6.5 7 75| ms
11tp|_H = Propagation delay time, low-to-high-level output
tpH L = Propagation delay time, high-to-low-level output
twi{out) = Output puise width
NOTE 2: Load circuit is shown on page 3-10.
670 TEXAS INSTRUMENTS
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TYPES SN541S221, SN7415221
DUAL MONOSTABLE MULTIVIBRATORS
WITH SCHMITT-TRIGGER INPUTS

recommended operating conditions

SN54LS221 SN74LS221 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 45 5 5.5 | 4.75 5 525 V
High-level output current, oy —400 —400| pA
Low-level output current, ig| 4 8| mA
Schmitt, B 1 1 \"
Rate of rise or fail of input pulse, dv/dt Togi |‘ "y 7 p V//s
ic input, us
A or B, tyy(j 40 40
Input pulse width £ 2 Tw(in) ns
Clear, ty(clear) 40 40
Clear-inactive-state setup time, tgy 15 16 ns
External timing resistance, Ryt 1.4 70 1.4 100| k2
External timing capacitance, Coxt 0 1000 0 1000( uF
RT=2kQ 67 67
Output duty cycle RT VAN R %0 20 %
1= “exi
Operating free-air temperature, T a —55 125 0 70| °Cc
electrical characteristics over recommended operating free-air temperature range (unless otherwise noied)
PARAMETER TEST CONDITIONST _SN5415221 SN7aLS221 UNIT
MIN TYPY MAX |MIN TYPE MAX
Positive-going threshold
VT4 : Vee = MIN 1.0 2 1.0 2| v
voltage at A input
Negative-going threshold
vy | ooanve-going Ve = MIN 07 10 08 10 v
voltage at A input
Positive=going threshold
VT4 . Vce = MIN 1.0 2 1.0 2 v
voltage at B input
Negative-going threshold
yp_ | coatvegoing Vee = MIN 07 09 08 09 v
voltage at B input
V(K Input clamp voltage Ve =MIN, Ij=—18mA -1.5 -15| V
VoH High-level output voltage Vee = MiN, IgH = —400 pA 2.5 3.4 2.7 34 v
loL =4 mA 0.256 0.4 0.25 0.4
VoL Low-level output voltage Vee =MIN |8L 3 mA 03 o5 v
L=8m . .
Input current at _ _
i _ - Voo =MAX, V=7V 0.1 0.1| mA
maximum input voltage
lj4  High-level input current Vee = MAX, V=27V 20 20| pA
Input A -04 —-0.4
Iy Low-level input current |lnputB | Voc= MAX, V=04V —0.4 —0.4( mA
Clear 0.8 —0.8
log Short-circuit output current$ Vee = MAX —20 —100 | —20 —100] mA
Quiescent 4.7 11 4.7 11
tcc  Supply current Vce = MAX Triggered 9 27 o >7 mA

TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
iAlI typical valuesareat Voo =5V, Tp = 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, SN74LS221
DUAL MONOSTABLE MULTIVIBRATORS
WITH SCHMITT-TRIGGER INPUTS

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

6-72

PARAMETERY FROM To TEST CONDITIONS MIN TYP MAX|UNIT
(INPUT) (OUTPUT)

¢ A a 45 70
ns

P 8 Q 35 55

A Q 50 80
PPHL B 2 . cor Cext = B0 pF, Rext =2k 20 P ns
tPHL Clear Q RL B 12 k‘:‘t ’ 35 55 | ns

e Ci Q L= 4

PLH hal See Figure 1 C~s0of R T a4 65) ns

and Note 3 Cext‘o pE, Rex{’ Q 70 120 150
— =0, =2k 47 70 ns

twlout) AorB QorQ ext ext 20

Cext= 100 pF,Rexy = 10kQ2 | 600 670 750

Cext=14F, Rext=10kQ 6 67 75| ms
ﬂtPLH = Propagation delay time, low-to-high-level output
tpHL = Propagation delay time, high-to-low-level output
tw(out) = Output puise width
NOTE 3: Load circuit is shown on page 3-11.
TEXAS INSTRUMENTS
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TYPES SN54221, SN541S221, SN74221, SN741LS221
DUAL MONOSTABLE MULTIVIBRATORS
- WITH SCHMITT-TRIGGER INPUTS

PARAMETER MEASUREMENT INFORMATION

|[e— Iw(in)—'l
|

N T - 3V
B INPUT
. oV

| 3v
| i e e e - ov

bo—si—tpLH fe——tPHL

! oo m e ———— ————— oy
aouteur | % [ SK
VoL

|
k_'!_fPHL I‘—'i—tm_H

VoH
Q OUTPUT
Ainputislow, = e— e — — —— — — —— VoL
TRIGGER FROM B, THEN CLEAR—CONDITION 1
8 INPUT L —\ 3v
p— N oV

|
CLEAR 5|; /
____________ ov
_____________ — VoH
QOUTPUT / \
VoL

Alinput is low TRIGGER FROM B, THEN CLEAR—CONDITION 2
_____ -3V n
B INPUT
! | : tsetup ov
j—
fe— >50 ns —»l — >0
| 3v
CLEAR % 7(
______________ ov
_TRIGGERED —— — VOH
QOUTPUT AN | |
—————— VoL
NOT TRIGGERED bty (out) ™
A input is low
CLEAR OVERRIDING B, THEN TRIGGER FROM B
e ___3V
B INPUT ’( 5"
: h ov
I‘—>50 ns—l
!‘—>50 ns—»| | 3V
CLEAR
e e _ OV
— — VoH

Q OUTPUT [ \
VoL

A input is low

TRIGGERING FROM POSITIVE TRANSITION OF CLEAR

FIGURE 1-SWITCHING CHARACTERISTICS
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TYPES SN54221, SN541S221, SN74221, SN74LS221

DUAL MONOSTABLE MULTIVIBRATORS
WITH SCHMITT-TRIGGER INPUTS

PARAMETER MEASUREMENT INFORMATION

A INPUT

b tp H
. i VOH
Q OUTPUT | * %

———— — —— — VoL

B input is high TRIGGER FROM A, THEN CLEAR

Q OUTPUT 7{ S’
VoL

(|
f——— tyy(out)——————»l .
:"“——_ ‘w(out) _"_-.'l VO H

Q OUTPUT

—— ——= VoL
B and clear inputs are high
TRIGGER FROM A

NOTES: A. Input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zoyt ~ 50 Q; for 221, 1, < 7 ns,
t§ < 7 ns, for 'LS221, t, < 15 ns, 1 < 6 ns.
B. Aill measurements are made between the 1.5 V points of the indicated transitions for the ‘221 or between the 1.3 V points for the
'LS221.

FIGURE 1—SWITCHING CHARACTERISTICS (CONTINUED)
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TYPES SN54221, SN74221
DllAI. MONOSTABLE MULTIVIBRATORS
WITH SCHMITT-TRIGGER INPUTS

TYPICAL CHARACTERISTICS (221 ONLY)T

DISTRIBUTION OF UNITS
for
OUTPUT PULSE WIDTH

Vee=5V

g A= 25°C

f=4

1

5

8

o

Y

=]

>

Q

c

L

3

g

o

2

g

©

« MEDIAN MEDIAN

—0.5% +0.5%
1 I \_| | |
MEDIAN
l-——q— 98% OF UNITS
tw(out)—Output Pulse Width
FIGURE 2

VARIATION iN OUTPUT PULSE WiDTH
vs
FREE-AIR TEMPERATURE

1% —
£ Vee=56V
2 —Cext = 60 F
2 Rext = 10kQ
S 05%
o
i —
g. //_
g
=3
o
£ 0% tw(out) = 420 ns_|
5 | at Tao=25°C
5 =
3
| -05%
-
b=
s
z
3
<

—1%

—75 B0 —25 0 25 50 75 100 125

Ta—Free-Air Temperature—"C
FIGURE 4

VARIATION IN OUTPUT PULSE WIDTH
vs

SUPPLY VOLTAGE
£ Cext = 60 pF
332 —Rext = 10 kQ
- o
2 Ta=25C
S 05%
o
o]
=1
=
=3
2 0%
- J—
; tw(out) =420 ns
= atVgc=5bV
8
5 /
T 05%
=
>
o
3
1%
45 4.75 5 5.25 55
Vcc—Supply Voltage—V
FIGURE 3
QUTPUT PULSE WIDTH
Vs
TIMING RESISTOR VALUE
10 ms
AW
Cext
1ms = = v
B
100 us Ll |
. =03 ===t

tw(out)—Output Pulse Width

10 ns Ta= %°C |Sie?lN0te 4 il
1 2 4 7 10 20 40 70100
Rext—Timing Resistor Value—k$2
FIGURE 5

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

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 the SN54221

only.

TeExAs INST

RUMENTS

INCORPORATED

POST OFFICE BOX 5012 o

DALLAS, TEXAS 75222

6-75



TYPES SN54122, SN54123, SN54L122, SN54L123, SN5418122, SN5418123,
SN74122, SN74123, SN741122, SN741123, SN74LS122, SN74L§123
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

e D-C Triggered from Active-High or SN54122, SN54LS122...JORW
ive- i SN54L122.,.JOR T
Active-Low Gated Logic Inputs SN74122, SN74L122, SN74LS122. .. JOR N
e Retriggerable for Very Long Output * (TOP VIEW) (SEE NOTES 1 THRU 4)

Pulses, Up to 100% Duty Cycle
e Overriding Clear Terminates Output Pulse

Rext/
Vee Cext NC Cext NC Rint Q

14 13 ]2 n 10 9 8

e Compensated for V¢c and Temperature T — ]
Variations Rint _
e "122,°L122, 'LS122 Have Internal a

Timing Resistors

cLR Q@
122, 'L122, 'LS122 "123,°L123, 'LS123

FUNCTION TABLE FUNCTION TABLE 1 213 a0 1s 7
INPUTS OUTPUTS INPUTS OUTPUTS AT A2 B
1 B2 CLR 4 GND
CLEAR|A1 A2 B1 82| Q & CLEAR]A B| Q@ @
L X X X X|L H
M HoHox x]L " L X X | L H fogic: see function table
X H x| L H - "
X X X L X L H NC—No internal connection.
. X X L]t H
X [X X X L[L H " N I
H L.x ¢+ HIiML U
H L x H t 1 Y H vownor
t L vl v SN54123, SN54LS123...JORW
H X L ¢ HiN U SN54L123...J
H X L H 1N U SN74123,SN74L123, SN74LS123...JOR N
H H { H H{L U {TOP VIEW) (SEE NOTES 1 THRU 4)
H |4 L H BN U
H |4 HHHML U 1Rext/ 1 2
t L x HoH|L U Ve Cext Cext 1Q 20 CLR 2B 2A
t X L H H|IL U 16 15 "“ 13 12 _in 10 9
I’ See explanation of functionmt'abies on page 3-8. é_
o CLR
i a
description
These d-c triggered multivibrators feature output a
pulse width control by three methods. The basic CLR [_ Q
puise time is programmed by selection of external r
resistance and capacitance values (see typical applica- I 1_—3 I
tion data). The ‘122, 'L122, and 'LS122 have internal 1 2 3 4 5 6 7
timing resistors that allow the circuits to be used with 1A 1B 1 1 20 2 2 Rext/ GND
only an external capacitor, if so desired. Once CLR Cext  Cext

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 contro! by
retriggering and early clear.

togic: see function table

The ‘LS122 and ‘L.S123 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.
NOTES: 1. An external timing capacitor may be connected between Cext and Rext/Cext (Positive).
2. To use the internal timing resistor of ‘122, "L122 or 'LS122, connect Rjny to Vee-
3. For improved pulse width accuracy and repeatability, connect an external resistor between Rext/Cext and Vcc with Rjpy
open-circuited.
4. To obtain variable pulse widths, connect an external variable resistance between Rjnt or Rext/Cext and V.

1076
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TYPES SN54122, SN54123, SN541122, SN541123, SN5418122, SN5415123,
SN74122, SN74123, SN74L122, SN74L123, SN741S122, SN7418123
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

description (continued) RETRIGGER PULSE
(See Note)
BINPUT l ‘ I
T 1
Tw T PLH d
|
[]
OUTPUT Q L
tw “TOUTPUT WITHOUT RETRIGGER

QUTPUT PULSE CONTROL USING RETRIGGER PULSE

B INPUT
CLEAR

OUTPUT WITHOUT CLEAR

—————— "
OUTPUT Q [}
!

CUTPUT PULSE CONTROL USING CLEAR INPUT
NOTE: Retrigger pulse must not start before 0.22 Cgy+ (in picofarads) nanoseconds after previous trigger pulse.

FIGURE 1-TYPICAL INPUT/QUTPUT PULSES
schematics of inputs and outputs
*122, ‘123, °L122, 'L123 CIRCUITS

EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS

- R
Req

Clear inputs of *122,123: Req =2k NOM
Other inputs of "122,7123: Req = 4 k2 NOM
Clear inputs of 'L122,'L123: Req =4 k2 NOM
Other inputs of 'L122, "L123: Req = 8 k2 NOM

’122,7123: R =100 Q2 NOM
‘L122,°1.123: R =200 2 NOM

‘L8122, 'LS123 CIRCUITS

EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS
- 120 2 NOM
17 kQ NOM _
) 4 -
) 4
P4
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TYPES SN54122, SN54123, SN74122, SN74123

RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

recommended operating conditions

SN54’ SN74" UNIT
MIN NOM MAX | MIN NOM MAX

Supply voltage, Ve 45 5 5.5 | 4.75 5 525 A\
High-leve! output current, loH —800 —800 | uwA
Low-level output current, QL 16 16 | mA
Pulse width, tyy, 40 40 ns
External timing resistance, Rext 5 25 5 50 | k2
External capacitance, Cext No restriction No restriction

Wiring capacitance at Rex/Cext terminal 50 50 | pF
Operating free-air temperature, Ta —55 125 1] 70| °C

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

less otherwise noted)

122 ‘123
+
PARAMETER TEST CONDITIONS MIN TYP: MAX |MIN TYP: WAX UNIT
ViH High-level input voliage 2 2 \
ViL Low-levei input voltage 0.8 0.8 Vv
ViK Input clamp voltage Veg=MIN, 1j=—-12mA —1.5 —-1.5 v
- Vco =MIN, Iop = —800 uA,
VoH High-level output voltage See Note 1 24 3.4 2.4 34 v
Vee =MIN, I =16 mA,
VoL Low-levei output voltage See Note 1 0.2 0.4 0.2 0.4 v
iy Input current at maximum input voltage Vee =MAX, V=55V 1 1 mA |
. . Data inputs _ ~ 40 20
1j4  High-level input current Cloar nput Vee =MAX, V=24V 30 %0 A
. Data inputs _ _ —1.6 —16
TR Lowe-level input current Clear input Vee =MAX, V=04V 35 =33 mA
lgs  Short-circuit output current® Ve = MAX, See Note 6 -10 —40 | —10 —40{ mA
icc  Supply current (quiescent or triggered) Ve = MAX, See Notes 6 and 7 23 28 46 66| mA

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

NOTES: 5.

= 0.02 uF, and Rgxs = 25 k2. Rjn; of 122 is open.

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

0.02 iF, and Ryt = 25 k2. Riny of 122 is open.

switching characteristics, Vg =5 V, Ta = 25°C, see note 8

Ground Cey¢ to measure Vo at Q, Vo at Q, or Iog at Q. Cexy is Open to measure Vo at Q, Vo at Q, or Igg at Q.
6. Quisscent icg is measured (after clearing) with 2.4 V applied to all clear and A inputs, B inputs grounded, all outputs open, Cgyt

FROM T0 122 123
q
PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS MIN TYP MAX |MIN TYP MAX | UNIT
¢ A a 22 33 22 33 ns
PLH ] 19 28 19 28
PHL ) T [Cext=0. Rext = 5 k€2, 040 0 01
8 CL=15pF Ry =400Q 27 36 z 36
PHL Clonr o) L=1sph L 8 27 18 7|
tPLH Q 30 40 30 40
twQ (min) AorB - Q 45 65 45 65| ns
Cext = 1000 pF, Rext = 10 k&2,
twQ AorB Q CL = 15pF, R = 400 2 3.08 342 376276 303 3.37 us
9 tpL H = propagation delay time, low-to-high-level output
tpH L = 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.
678 TEXAS INSTRUMENTS
INCORPORATED

POST OFFICE BOX 5012 « DALLAS, TEXAS 75222

1076



TYPES SN54L122, SN541123, SN741122, SN741123
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

recommended operating conditions

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

Supply voltage, VC¢ 4.5 5 5.5 | 475 5 525 v
High-level output current, IQH —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 | kQ
External capacitance, Cext No restriction No restriction

Wiring capacitance at Rgxt/Cext terminal 50 650 | pF
Operating free-air temperature, TA —55 125 0 70 °C

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

‘L122 - ‘L123
DI T
PARAMETER TEST CONDITIONS MIN TYP: WMAX |MIN TVPi WAX UNIT
ViH4 High-level input voltage 2 2 \%
V|- Low-evel input voltage . 0. 0.8 \Y
Vik Input clamp voltage Voo =MIN, 11 =—-12mA 15 1.5 v
Voo =MIN,  IgH = —400 zA
VoH High-level output voltage SiCthe 1 + 'OH BA 2.4 34 24 34 \Y
Voo =MIN, g =8mA,
VoL Low-level output voltage See Note 1 0.2 0.4 0.2 0.4 \
1. Input current at maximum input voltage Ve =MAX, V=55V 1 1 mA
. . Data inputs _ _ 20 20
liq  High-level input current Cloar input Vee =MAX, V=24V 20 70 BA
. Data inputs _ - —0.8 —0.8
lj.  Low-level input current Clear input Vee =MAX, V=04V — 5 =% mA
Igs  Short-circuit output current® Vge = MAX, See Note 9 -5 -20| -5 —20 | mA
Icc  Supply current (quiescent or triggered) Vge = MAX, See Notes 10and 11 11 14 23 33| mA
T For conditions shown as MIN or MAX, use the value specified under recommended operating conditions. n
$All typical values are at Vog =5 V, T4 = 25°C.

*Not more than one output should be shorted at a time.
NOTES: 9, Ground Ceyy to measure Vop at Q, Vo at G, or Igg at Q. Cexy is OPen to measure Voy at Q, Vo at Q, or Igg at Q.
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
= 0.02 uF, and Rexy = 25 k€. Ript of “L122 is open.
11. Igc 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 4F, and Rgxt = 25 k€2, Rjyg of 'L122 is open.

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

FROM 70 ‘L122 ‘L123
P. 9 E! Th IN YP M
ARAMETER (INPUT) (OUTPUT) TEST CONDITIONS M T AX | MIN TYP MAX | UNIT
" A o 44 66 44 66 ns
PLH B 38 56 38 56
A 60 80 60 80
tPHL o] Cext =0, Rext =5 kQ, ns
8 C) =15pF R =800 > 72 ol 72
tPHL Clear a LT Ieen L 3% 54 Y .
tPLH a 60 80 60 80
twQ (min) AorB Q 90 135 90 135 ns
Cext = 400 pF Rext = 10 k&2
1 ext 4
wQ AorB Q Cp =15pF, Ry = 800 2 1.7 19 2.1 1.3 2.1 us
‘[tpLH = propagation delay time, low-to-high-level output
tpH L = propagation delay time, high-to-low-level output
twQ = width of puise at output Q
NOTE 8: Load circuit and voltage waveforms are shown on page 3-10.
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TYPES SN54LS122, SN541LS123, SN741L8122, SN74LS123
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

recommended operating conditions

SN54LS’ SN74LS’
MIN NOM MAX | MIN NOM MAX uniT

Supply voltage, Voo 45 5 5.5 14.75 5 525 \"
High-level output current, IQH —400 —400 | uA
Low-level output current, IgL 4 8| mA
Pulse width, ty 40 40 ns
External timing resistance, Rext 5 180 5 260 | k@
External capacitance, Cext No restriction No restriction

Wiring capacitance at Rgyt/Cex¢ terminal 50 50 | pF
Operating free-air temperature, TA —55 125 0 70| °C

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

SNS4LS” SN74LS"

T

PARAMETER TEST CONDITIONS MIN TYP: MAX |MIN TYP: MAX UNIT

ViH High-level input voitage 2 2 \

Vi Low-level input voltage 0.7 08| V

Vik _Input clamp voltage Ve = MIN, I{ =—18 mA —1.5 -15] Vv

. Voo = MIN, ViH=2V,
VoH High-level output voltage V| = Vi max 108 = ~400 uA 25 35 2.7 35 \%
Ve = MIN, Vin=2V, [loL=4mA 025 04 025 04

VoL Low-levei output voltage V)L = Vymax [‘OL —ETA 035 o5 A\
Input current at _ -

" maximum input voltage Vee = MAX, Vi=7v 01 01| mA

Ii4  High-level input current Vee = MAX, V=27V 20 20 | pA

IjL  Low-level input current Vee = MAX, V=04V —0.4 —0.4 | mA

los  Short-circuit output current® | Voo = MAX —20 —100 | —20 ~100 | mA
Supply current _ ['Ls122 6 11 6 11

Ice (quiescent or triggered) Vee = MAX, See Note 13 FLS1 23 12 20 12 20 mA

TFor conditions shown as MIN or MAX, use the appropriate value speciﬁe& under recommended operating conditions.
$AIl typical values are at Vec = 5 V, Tp = 25°C.

#*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, Vo at Q, or Igg at Q, ground Rext/Cext, aPPly 2 V to B and clear, and pulse A from 2 V to 0 V.
13. With all outputs open and 4.5 V applied to all data and clear inputs, Icc is measured after a momentary ground, then 4.5V, is

applied to clock.

switching characteristics, Voc =5 V, Ta = 25°C, see note 14

POST OFFICE BOX 5012 » DALLAS, TEXAS 75222

FROM TO
9
PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS MIN TYP MAX | UNIT
A 23 33
PLH B Q 23 4 | ™
tPHL A Cext =0, Rext =5 k@, 32 51 s
B 34 56
Cy =15pF, Ry =2k
“PHL, Clear Q 20 |
tPLH o] 28 45
twQ (min) Aor B Q 116 200 ns
. Cext = 1000 pF, Reyy =10 k2,
twQ AorB Q Cy = 15 pF, Ry =2 ke 4 4.5 5 I’
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.
TEXAS INSTRUMENTS
INCORPORATED
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TYPES SN54122, SN74122, SN54123, SN74123
~ SN54L122, SN74L122, SN541123, SN741123,
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

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

Vee
For pulse widths when Ceyxt < 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 1427 T
tw=K=RT*Cext | 14—
RT To Coxs To Reyt/Cext
where terminal terminal
TIMING COMPONENT CONNECTIONS
K is 0.32 for 122, 0.28 for '123, FIGURE 3
0.37 for '1.122, 0.33 for 'L123 122,123
Rt is in k€ (internal or external timing resistance. TYPICAL OUTPUT PULSE WIDTH

Vs

EXTERNAL TIMING CAPACITANCE
Cext is in pF .

10 000 T T
7000 EVeC =5V et
: CTa=25C 2
tyy is in nanoseconds 2000 |- e 122 %3
[——-123 p7avar’i
To prevent reverse voltage across Cext, it is recom- 2000 ’ﬂs WA b
mended that ‘the ‘method shown in Figure 2 be i 1o 184S )
employed when using electrolytic capacitors and in g 700 e
applications utilizing the clear function. In all applica- & 400 pret g W, 1
. . N . .. < -
tions using the diode, the pulse width is: F 200 B 8% PR
0.7 3 w0 ‘\RT::«nkszE
N =20k§1 H
tw=KD'RT’Cext(1+_) 2 ook 3
\ RT / w© asii RT=5k0 4
Kp is 0.28 for 122, 0.25 for "123, » i n
0.33 for 'L122, 0.29 for "L123 il i i I
10

1 2 4 10 20 40 --100 200 400 1000
Cext—External Timing Capacitance—pF

Vee FIGURE 4

‘L122
TYPICAL OUTPUT PULSE WIDTH
Rext < 0.6 Rgyymax. vs
(See recommended operating EXTERNAL TIMING CAPACITANCE

conditions for Rg, ;max.) 7 % EVcc=5V
FTa=25°C
4000
. 2000 Wi
Cone Any silicon switching diode I o ¢ A
such as 1N916, 1N3064, etc. g 1000 2
z 7% <
35 400 i X t
; 200 i L
ToCeyxt  ToReyt/Coxy g LT L Ry = 50 kO
terminal terminal O| 100 Rext = 30 k2T
70 -
TIMING COMPONENT CONNECTIONS WHEN F Rext =20 k&2
Cext > 1000 pF AND CLEAR IS USED 40 Rext= 10 kS
. T =Rext = 5 kQ
FIGURE 2 2 Tt = H”
10 1 Ll [ i
12 4 10 20 40 100 200 400 1000
. . .. . . Cext—External Timing Capacitance—pF
Applications requiring more precise pulse widths (up FIGURE 5
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, SN741S122, SN541S123, 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 Cgyi <

1000 pF, see Figure 7.

When Cext > 1000 pF, the output puise width is : Vee

defined as: .
RT

tw = 0.45 * RT * Cext

where )
Cext
R is in kS2 (internal or external timing resistance.) A:f
Coxy 18 in PF ToCext T0 Rext/Cext

Lo terminal terminal
t,isin nanoseconds

. tl
For best results, system ground should be applied to TIMING COMPONENT CONNECTIONS

the Ceyy terminal. The switching diode is not needed FIGURE 6
for electrolytic capacitance applications.
'LS122,°LS123
TYPICAL OUTPUT PULSE WIDTH
Vs
EXTERNAL TIMING CAPACITANCE
100000 = T . ==
: : RT = 260 kQ T3

TR =160 kQ 5202 4

. [ AEK v*// A

w 3 A
T 10000 uffaldl'a
= o o > i
° ; — - L]
= L >, Iadl
% [ pail // ALA
& [ ! d 2N
R
E : e e
g— = < L
3 N OOERT = 80k
5 100 < \her-aoke E
= : RT = 20 kQ 3

RT=10kQ
RT=5 kQ i:
10 RN
1 1] 100 1000 ‘

Cext—External Timing Capacitance—pF

TThis value of resistance exceeds the maximum recommended for use over
the full temperature range of the SNB4LS circuits.

FIGURE 7
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TYPES SN54LS240,SN541S241,SN54LS244,SN545240,SN545241,
SN741LS240,SN74LS241,SN740LS244,SN745240,SN745241

OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

Typical
loL
{Sink
Current)
SN5418" 12mA
SN74LS" 24 mA
SNb54S8’ 48 mA
SN748’ 64 mA

Typical TypicaTPropagation Typical Typical Power

10H Delay Times Enable/ ! Dissipation
(Source Disable {Enabled)
Current) Inverting Noninverting Times Inverting  Noninverting
—12mA  105ns 12 ns 18 ns 130 mW 135 mW
—15mA  10.5ns 12 ns 18 ns 130 mw 135 mW
—-12mA 4.5ns 6ns 9ns 450 mW 538 mwW
—15 mA 4.5 ns Bns 9ns 450 mw 538 mwW

e 3-State Outputs Drive Bus Lines

or Buffer-Memory Address Registers
e P-N-P Inputs Reduce D-C Loading

e Hysteresis at Inputs Improves

Noise Margins -

description

These octal buffers and line drivers are designed
specifically to improve both the performance and
density of threestate memory address drivers, clock
drivers, and bus-oriented receivers and transmitiers.
The designer has a choice of selected combinations of
inverting and noninverting outputs, symmetrical G
(active-low output control)

SN541L.5240, SN545240 .. .J
SN74LS240,SN745240...JOR N
‘ {TOP VIEW)

Vee 26 2A4  1¥2  2A3  1¥3  2A2 ¥4 2a1
20, (10| Iw| (T 1w i15] (W] [13] [12 n

n T T T

N

inputs, and comple-

mentary G and G inputs. These devices feature high
fan-out, improved fan-in, and 400-mV noise-margin.
The SN74LS’ and SN74S’ can be used to drive
terminated lines down to 133 ohms. '

schematics of inputs and outputs

'LS240, 'LS241, 'LS244

EQUIVALENT OF
EACH INPUT

Vee

INPUT B 4

'$240 'S241

EQUIVALENT OF
EACH INPUT

TYPICAL OF ALL
OUTPUTS

-—————Vce

UTPUT

GND.

L8240, 'LS241,°L.5244;
R =50 22 NOM
’'$§240,'8241:
R =25 & NOM

P
_‘l 2 317_)5 [ ] 7 1 9 »

1G 1A1 2v4 1A2 23 1A3 2y2 1A4 27 GND

* SN54LS241, SN54S241...J
SN741.S241, SN74S241...JORN

1l (TOP VIEW)
> )

VCC 26 1Y1 J‘ﬂ 1Y2. 2A3 1Y3 2A2 1Y4 2A1
2 w| ol {wl [l 1wl {13] (o] (n
iy ‘_Ll:—' NT/

N

1 2 3 4 5 L} 7 ] 9 ®

1G 1A1 2v4  1AZ  2¥Y3  1A3 2Y2  1A4 2Y1  GND

SN54LS244...J
SN741L8244...JORN
(TOP VIEW)

. Vec 26 avi 24 1v2  2A3 13 242 1ve  2A1
20 L] | ] 7 L] 15 " 3 12 n

AT

T

1G 1a1 2va 1a2 2Y3  1a3 2v2 1A4 2y GND
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TYPES SN541LS240,SN5415241,SN5415244,
SN74LS240,SN74LS241,SN74LS244
BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

recommended operating conditions

PARAMETER SNSALS' SN74LS" UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, VG (see Note 1) 4.5 5 5.5 | 4.75 5 525 \
High-level output current, IgH —12 —15 | mA
Low-level output current, 1| 12 24 | mA
Operating free-air temperature, T A —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’
P, 1
ARAMETER TEST CONDITIONS MIN TYPZ MAX |MIN TYPE MAX UNIT
ViH High-level input voltage 2 2 \
ViL Low-level input voltage 0.7 0.8 \%
VK Input clamp voitage Vee = MIN, I = —18 mA —-1.5 —15 vV
Hysteresis (V14 — V1) Vce =MIN 0.2 0.4 0.2 0.4 Vv
= MIN =
Vee =MIN, - Viy =2V, 24 34 24 34
VoH  High-level output voltage ViL=08Y, IoH=MAX v
Vee=MIN,  viy=2V, 5 2
ViL =05V, loH = MAX
Vge = MIN, oL = 12mA 04 0.4
VgL  Low-level output voltage ViH=2V, v
VL = VL max loL =24 mA 05
Off-state output current, _ _
lozH high-level voltage applied zccz ZM\?‘X' Vo=27V 20 20 A
| Off-state output current, VIH -V ! Ve =04 V 20 2 s
OZL  |ow-level voltage applied IL= ViLmax | Vo =0 - —20
I !nput current at maximum VCC = MAX, V=7V 041 0.1 mA
input voltage
[T High-level input current, any input Vee = MAX, Vy=27V 20 20 uA
L Low-level input current Veg = MAX, Vi =04V —0.2 —0.2 | mA
ios Short-circuit output current® Voo = MAX —50 —225 | —50 —225 | mA
Outputs high _ All 13 23 13 23
Outouts 1o Vee =MAX - misoan 26 44 2% _ad}
Icc  Supply current o outouts open | L5241, L5244 37 46 2746
All outputs puts op "LS240 29 50 29 50
disabled 'LS241, 'LS244 32 54 32 54
tFor conditions shown as MIN or MAX, use the appropriate value specified under recomrﬁended operating conditions.
fan typical values are at Voo =5V, T = 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
v U
PARAMETER TEST CONDITIONS MIN _ TYP MAX | MIN TYP MAX NIT
Propagation delay time,
PLH low-to-high-level output S 14 12 18 "
Propagation delay time, Cy =45pF, Ry =667 Q,
TPHL high-to-low-level output See Note 2 12 18 12 8 n
7L Output enable time to low level 20 30 20 30 ns
tPZH Output enable time to high level 15 23 15 23 ns
tpL 7 Output disable time from low level C| =5pF, Ry =6679, 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 SN545240, SN54S241, SN745240, SN74S241
BUFFERS/LINE DRIVERS/LINE RECEIVERS WITH 3-STATE OUTPUTS

recommended operating conditions

SN54s’ SN748"
PARAMETER MIN_Nom MAX [MIN _Nnom _max | YN'T
Supply voltage, Ve (see Note 1) 4.5 5 5.5 |4.75 5 525 \
High-level output current, |gH ) =12 =15 | mA
Low-level output current, 1op_ 48 64 | mA
Operating free-air temperature, T4 (see Note 3) —55 125 0 70| °C

NOTES: 1. Voltage values are with respect to network ground terminal.
3. An SN548241J operating at free-air temperature above 116°C requires a heat sink that provides a thermal resistance from case to
free-air, Rgca, of not more than 40°Cc/w.

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

'$240 'S241
1
PARAMETER TEST CONDITIONS MIN TYPT MAX |MIN TYPE MAX UNIT
ViH High-level input voltage 2 2 \4
Vi Low-level input voltage 0.8 0.8 \4
Vik input clamp voltage Voo =MIN, 11=-18mA -1.2 -1.2 Vv
Hysteresis (VT4 — VT_} Vee = MIN 0.2 0.4 ) 0.2 0.4 \
Vee=MIN, viu=2V, 1., 34 24 34
% High-evel output voltage VIL=08Y, lon=-3mA v
OH 9 P 9 Vee=WMIN, V=2V, 2 p
ViL=05V, IgH=MAX
Vec=MIN,  vig=2Vv
- I y . .
VoL Low-level output voltage VIL=08V, gl = MAX ‘ 0.55 0.55 v
Off-state output current, _ _
10ZH  pigh-tevel voltage applied x?:= ;"\?X' Vo=24V 50 50 LA
Off-state output current, o _
fozL low-level voltage applied ViL=08V | Vp=05V 50 —50
I !nput current at maximum Voo =MAX, V=55V 1 1 mA
N input voitage
™ High-level input current, any input Ve =MAX, V=27V 50 50 | kA
A Any A _ _ —400 —400 | uA
TR Low-level input current IA_nyG— Vee =MAX, V=05V — 2 mA
108 Short-circuit output current® Ve = MAX —50 —225 | —50 =225 | mA
Outputs high SN548" 80 123 95 147
puts hig SN74S" 80 135 95 160
Ve = MAX, | SN54s’ 100 145 120 170
lcc  Supply current Outputslow | ¢y iputs open [ SN74S" 00 150 720 80| ™A
QOutputs SN548’ 100 145 120 170
disabled SN748’ 100 150 120 180
tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
EAIl typical values are at Vg = 5V, Ta = 25°C.
N #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
'S240 . ‘5241
PARAMETER TEST CONDITIONS MIN_ TYP MAX | MIN TYP MAX UnNIT
Propagation delay time,
PLH low-to-high-level output 45 7 6 9 ns
Propagation delay time, Cy =50 pF, R =90 Q,
PHL high-to-low-level output See Note 4 ) 45 7 6 9 ns
tpzL Output enable time to low level 10 15 10 15 ns
tpZH Qutput enable time to high level 6.5 10 8 12 ns
tpLZ Qutput disabie time from low level Cp =5pF, RpL=90%, 10 15 10 15 ns
tpHZ Qutput disable time from high level See Note 4 6 9 6 ] ns

NOTE 4: Load circuit and voltage waveforms are shown on page 3-10,
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TYPES SN54LS240,SN541LS241,

SN54LS244,SN545240,SN545241,SN74L5240,

SN741S241,SN741S244,SN745240,SN74S241
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

DRIVER

] RECEIVER

1/8 'LS241/'S241 r

LONG- LINE

REPEATER

| 1/8 ‘L5241, 'S241

INPUT E E 1/8 Lsz41 5241 (:1/8 L3241 '$241 |: 1/8°LS241, 5241 OUTPUT
4\ CL -r\

29V
16V
1.2V.
03V — BT OUTPUT INPUT ~~ OUTPUT INPUT ouTPUT iNPUT OUTPUT INPUT OUTPUT
‘LS241, 'S241 USED AS REPEATER/LEVEL RESTORER
CONTROL OR MICROPROGRAM ROM/PROM
MEMORY ADDRESS REGISTER
[N PSRN, PRI UNNDU DS, NI (R P -
v 1
oUTPUT |
CONTROL | [
—‘—{n\ |
L e e e e _._l_._.. —d
\
~
SYSTEM AND/OR MEMORY-ADDRESS BUS
'LS241,'S240 USED AS SYSTEM AND/OR MEMORY BUS DRIVER—4-BIT
ORGANIZATION CAN BE APPLIED TO HANDLE BINARY OR BCD
[Msza0 "1
/5240
! ; l [N
| | PARTY-LINE
1/4 'LS241 41
n | 1 far et MuLTIPLEiNPUTIOUTPUT BUS V4 L'524; 5281
-—| | T~
FROM |
ouTPUTY [ ﬂ 1L fRow mmin A ]_u.\ | o ] /_D_] INPUT B
| | BUS TO OTHER l: I | I :] | TO OTHER
I BUFFERS | " suFFERs
\ I ouTPUT ' | | J\ QUTPUT
A =g I
| | [ | 1%
N a J ] i v
l | ! P |
l ‘ ! o | IT, 1T, | o\ |
S | outputroRT | | I |
| | CONTROL [ 3 L _____ 3
r h BUS RECEIVERS aus
| | CONTROL INPUT  QUTPUT CONTROL
H H B A L L
| i H L B B H oL
n L L A B H H
|N—P—uTr. | | LoH - A LoH
PORTS S D:JSA HooL NONE  NONE L H
[ I
s}
! | PARTY-LINE BUS SYSTEM
L .__l_ I J WITH MULTIPLE INPUTS, OUTPUTS, AND RECEIVERS
' |
I 15 | weur-porT
| T CONTROL

J

INDEPENDENT 4-BIT BUS DRIVERS/RECEIVERS
IN A SINGLE PACKAGE
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TYPES SN541LS242,

SN541LS243, SN74LS242, SN74LS243
QUADRUPLE BUS TRANSCEIVERS

o Two-Way Asynchronous Communication
Between Data Buses

SN54LS242...JOR W
SN7415242...JORN
{TOP VIEW)

e P-N-P Inputs Reduce D-C Loading

e Hysteresis (Typically 400 mV) at Inputs

Improves Noise Margin

description

These four-data-line transceivers are designed for

asynchromous two-way communications between
data buses. The SN74LS’ can be used to drive term-
inated lines down to 133 ohms.

FUNCTION TABLE (EACH TRANSCEIVER)

annimnnt ‘LS242 ‘L8243
CUN I RVL
INPUTS DATA PORT DATA PORT
STATUS STATUS
GAB GBA A B A B
H H o | o | SN541L8243...JORW
L H . . . . SN74LS243...JORN
(TOP VIEW)
H L ISOLATED ISOLATED
L L | o] 1 [¢]
Vec  GBA NC 1B 2B 3B 4B
*Possibly destructive oscillation may occur if the “ 13 IZ “ ” ’ '
transceivers are enabled in both directions at once. —— 1 | l
| = Input, O = Output, 0= Inverting Output, ~
. . ) —¢
schematics of inputs and outputs f
EQUIVALENT TYPICAL OF o o Fep o
OF EACH INPUT ALL OUTPUTS o o o
-~ \Y
Vee 50 2 NOM] ' CC
- L
o g
INPUT— QUTPUT ] I
7 Z GND 1 2 3 4 5 6 7
GAB NC 1A 2A 3A 4A GND
NC—No in‘tel_'nal 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 \2
High-level output current, IgH -12 ~15 | mA
Low-level output current, i 12 24 | mA
Operating free-air temperature, Ta —55 125 0 7(LL °c

NOTE 1: Voltage values are with respect to network ground terminal.
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TYPES SN541S242, SN541LS243, SN74LS242, SN74LS243
QUADRUPLE BUS TRANSCEIVERS

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

SN54LS’ SN74LS’
PARAMETER EST CONDITIONS T UNIT
T o ° MIN TPt MaX [MIN TYP MAX
VIH  High-level input voltage 2 2 \Y
ViL  Low-level input voltage 0.7 0.8 v
Vik  Inputclamp voltage Vee = MIN, I =-18 mA —-1.5 -5} V
Hysteresis {(VT+ — V1) Vee =MIN 0.2 0.4 0.2 0.4 \
Vee = MIN, ViH=2V,
o Vi o, | H s | 24 3 24 34
: IL= ViL » IOH=—3m
v High-level tvolt A
OH igh-level output voltage Voo MIN, VIH=2V, ) )
ViL=05V, 1oH = MAX
Ve = MIN, loL =12 mA 025 04 025 0.4
VoL Low-level output voltage ViH=2V, \
ViL = VL max oL =24 mA 035 05
Off-state output current,
| Vee = MAX, V=27V 20 20
OzH high-level voltage applied VCC 2v o A
H= .
Off-state output current,
1 ViL=ViLmex [Vp=04V —200 —200 | HA
ozt low-level voltage applied L 1L max o
] n
" -nput current at maximum Ve = MAX, Vi-7V o1 01| ma
input voltage
IiH High-level input current, any input | Vg = MAX, V=27V 20 20 | uA
Ve = MAX, V=04V,
i _ —-02 -0.2
A inputs GAB and GBA at V| max
| Lowlevel Ve = MAX, V=04V mA
L input current B inputs “ce ! 1=Ra -0.2 -02
GAB and GBAat2 V
GAB or GBA| Voo =MAX, V=04V —0.2 -02
los  Short-circuit output current® Vee = MAX -50 —225 } =60 —-225 | mA
Outputs high 'L5242,°1.5243 22 38 22 38
Voo = MAX, -
, Supp! R Qutputs low Out 'LS242,°'1LS243 29 50 29 50 A
T u n, m,
cc  Sueply curren Al outputs | L PUR OPEN.  Feoan 29 50 RS
. See Note 2
disabled ‘LS243 32 54 32 54
TFor conditions shown as MIN or MAX, use the appropriate value specified under recormmended operating conditions,
FAIl typical values are at Veg = 5 V, Ta = 25°C.
#Not more than one output should be shorted at a time, and duration of the shortcircuit should not exceed one second,
NOTE 2: I¢c is measured with transceivers enabled in one direction only, or with all transceivers disabled,
switching characteristics, Veg =5V, To =25°C
‘LS242 ‘LS243
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX [MIN TYP MAX
P ion delay time,
tpLy | opagation delay time 9 14 12 18| ns
jow-to-high-level output
P tion delay time, Cy =45 pF, R =667 %2,
| Opogation delay time L=p L 12 18 12 18] ns
high-to-ow-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
Lz Output disable time from low level | Cy =5 pF, Ry =667 Q, 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

® 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:

e Symmetrical clock/clock generators

® 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

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

(TOP VIEW}
vee 4A aw 4y 3B 3A 3w 3Y
16 15 14 13 12 n 10 9
ﬁZf
| |
1 2 3 4 5 6 7 8
1A w 1Y 2A 28 2w 2Y  GND
positive logic:
ELEMENTS 1 AND 4 ELEMEN'IEZ AND 3
Y=A Y = AB
W=A W=AB

TYPICAL OF ALL OUTPUTS
== Vce

OUTPUT

374
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TYPES SN54265, SN74265
QUADRUPLE COMPLEMENTARY-OUTPUT ELEMENTS

recommended operating conditions

SN54265 SN74265
MIN NOM MAX [MIN NOM MAX UNIT
Supply voitage, Vge 4.5 5 5.5 [ 4.75 5 525| V
High-level output current, IQH —800 —~800| uwA
Low-level output current, IgL 16 . 16| mA
Operating free-air temperature, TA -55 125 1] 70} °C

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

PARAMETER TEST CONDITIONST MIN TYP} MAX | UNIT
Viy  High-level input voltage 2 \
ViL  Low-level input voltage 08| V
Vik Inputclamp voltage Ve = MIN, lj=—12mA —15| V
VoH High-level output voltage Vee = MIN, loH = —800 uA 24 34 v
VoL Low-level output voliage Vee = MIN, loL = 16 mA 0.2 04| V
It Input current at maximum input voltage Veg=MAX, V=55V 1| mA
IH High-level input current Vee=MAX, Vp=24V 40| pA
LT Low-level input current Vec=MAX, V=04V —1.6 | mA
SN54265 —20 —-57
log  Short-circuit output current 8 Vge = MAX, SN74265 18 o7 mA
lcc  Supply current Vee = MAX,  See Note 3 25 34| mA
TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
fAH typical values are at Vee =5V, Ta =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 (INPUT) (OUTPUTI TEST CONDITIONS MIN TYP MAX|UNIT
tPLH (W) AorB W 1.6 18 ns
1 {as applicable) Y 113 18
t::t:\:,), : F;r B w Ri =4009, 9.8 18
tPLH(Y) {as applicable) Y CL=15pF, 102 18 ns
See Note 4
PLH(W)—TPHLIY) AorB W with +0.3 =3 ns
TPHL(W)—tPLH{Y) (as applicable} respect to Y -04 3

tp|_H = Propagation delay time, low-to-high-ltevel output.
tpH i = Propagation delay time, high-to-low-level output.

TPXX(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
5 T T 2 )
Vec=5V Ta=25C
2 4 R_=400Q 2 ,5lRL=400Q
& 3LCL=150pF 5 CL=15pF
c [~
g g 1
E 2 @’\\(\ %
o N \ | a 05 -
£ 0 ; ; : - 0
5 T 3
D — [
a 4 L(W)\"PL\ { 8 —0.5 S tpHL(W)—tPLH(Y)
% -2 H(k 'g -1
<
g -3 g
5 g
£ —4 & —15
-5 -2
-75 50 =25 0 25 50 75 100 125 45 4.75 5 5.25 5.5
Ta—Free-Air Temperature—°C Vcc—Supply Voltage—V
FIGURE 1 FIGURE 2
PROPAGATION DELAY TIME DIFFERENCE vs LOAD CAPACITANCE n
2 2
Vee=5V Vee=5V
@ — o @2 _ o
< 45lTA=25C i 151 TA=25°C
[5]
g 1 ~ §
2 = 1
2 RL=1 3
E \\kﬂ E
> 05 > 05 - 4008
Ry el
£ £ T
[ 0 ™~ !T 0 L1
— —~d_ R i —~
> ~~{ =400 z
2-05 M~ 82 I 05 e
=N o
= =
Lo R _—
2 = R =4kQ —
T 3J
;—1.5 g -15
-2 -2
1% 20 25 30 35 40 45 50 15 20 256 30 35 40 45 &0
C_—Load Capacitance—pF C|—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

TYPICAL APPLICATION DATA

CLOCK
1/6 SN7404 1/4 SN74265

CLOCK CLOCK CLOCK
GENERATOR cLock GENERATOR CLOCK
coo L T LT e L L]

CLOCK CLOCK

FIGURE A — TYPICAL CLOCK/CLOCK GENERATOR CIRCUIT FIGURE B — SKEWLESS CLOCK/CLOCK GENERATOR CIRCUIT

| 1/2 SN74265 I

GATE O

t?
)
>
=
m
© o

w

O

(=]

> o

A

GATE 1

———— ———
|
I
|
I
]

lW >I|
N

GATE 2

INPUT B
GATE 3

r
I
|

.;.__.__
I G R PRSP

—_——— e —— — — —— — —_H —_——— e —_—— — — —H
INPUT B | INPUT B I
L L

DECODER SKEW le— SYMMETRICAL DECODE
—_ H H

[
A I A
INPUT —"’—|—__—'—'—_L INPUT | e e e e e e o — L
GATE - GATE |
2 —_— e, — . H 2  — o — — —H
B B
L L
DECODER SPIKE /— NO DECODE SPIKE
.y : ’
OUTPUT 2 OUTPUT 2
— e — L — e — L
FIGURE C — TYPICAL DECODER/CODE CONVERTER FIGURE D — SYMMETRICAL DECODER/CODE CONVERTER
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TYPES SN54265, SN74265
QUADRUPLE COMPLEMENTARY-OUTPUT ELEMENTS

TYPICAL APPLICATION DATA

390

1/4 SN74265 1/4 SN74265
w _ w
v Y

5V

2

NN [_——VOH — ,— — VoH
W OUTPUT W OUTPUT
ol

— . — — — VoL _— VoL
————— v — — ——Von
Y OUTPUT I_\_} \ ’ . OH Y OUTPUT , \ 0
—_— VoL VoL
WITHOUT FEEDBACK WITH FEEDBACK TO

STABILIZE INPUT
FIGURE E — SWITCH DEBOUNCER

A
/
VWA

DIFFERENTIAL LINE RECEIVER
1/4 SN74265

d
“
L

DATAIN DATA OUT

2§ L

Noise immunity typically 3V
for either high level or low level data

FIGURE F — DIFFERENTIAL LINE DRIVER
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SERIES 54/74, 54H/14H, 541/74L, 541S/74LS, 54S/74S
TRANSISTOR-TRANSISTOR LOGIC

PARAMETER MEASUREMENT INFORMATION

Vee
L OPEN-
g COLLECTOR lon
iNnPUT | = | _OUTPUTS @ (+) VouH
CONDITIONS J__| TOTEM-POLE
(See Test Table QUTPUTS
and Note) |~ |
— =)

von g} tor
L1z

NOTE: For functions having three-state outputs, input conditions
are maintained which will cause the outputs to be enabled
(low-impedance).

TEST TABLE
FUNCTION INPUT CONDITIONS
NAND Input under test at Vi max, all others at 4.5 V
AND All inputs at V)4 min
NOR All inputs at V|| max
OR Input under test at Vi min, all others at GND
AND-OR- | Inputs under test {a set including one input of each
INVERT | AND gate) at V| max, all others at 4.5 V

AND-OR All inputs of AND gate under test

at Vjy min, all others at GND

FIGURE 1-Viy, VL, VOH. IoH

6-94

Vce

INPUT
CONDITIONS
{See Test Table
and Note)

<
o]
"~
+

NOTE: For functions having three-state outputs, input conditions
are maintained which will cause the outputs to be enabied
{low-impedance).

TEST TABLE
FUNCTION INPUT CONDITIONS
NAND All inputs at Vi min
AND Input under test at V| max, all others at 4.5V

NOR input under test at V4 min, others at GND

OR All inputs at V) max

AND-OR- | All inputs of AND gate under test
INVERT |at V|y min, all others at GND

* {linputs under test (a set including one input of each
ANDOR | ¢ 9 ene inp

AND gate) at Vyy min, all others at 4.5 V

FIGURE 2—-V|H, ViL, VoL

Vee
I L
-
g—
REMAINING OUTPUTI(S)

- V) INPUTS OPEN
e OPEN
l -

NOTE: Each input is tested separately.

FIGURE 3-V;

Vce
TyorhiH 1
—
vy (+)
OUTPUTI(S)

REMAINING [~ oreEN

INPUTS
{See Note B)

LT

NOTES: A. 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 1| and
grounded when testing |-

FIGURE 4—1j, hy

REMAINING )
INPUTS CUTPUTIS) NOTES: A. Each input is tested separately,
™ OPEN B. When testing AND-OR-INVERT or AND-OR gates, each AND gate
e is tested separately with inputs of AND gates not under test open.
- ()

Vi

FIGURE 5—1j_
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SERIES 54/74, 54H/74H, 54L/74L, 54LS/74LS, 54S8/14S
TRANSISTOR-TRANSISTOR LOGIC

PARAMETER MEASUREMENT INFORMATION

Vee TEST TABLE
l FUNCTION INPUT CONDITIONS
NAND All inputs at GND
p— AND Allinputs at 4.5V
INPUT | — NOR All inputs at GND
CONDITIONS J__] OR All inputs at 4.5 V
(See Test Table =) AND-OR-INVERT | Al inputs at GND
and Note)
l los AND-OR All inputsat 4.5 V
NOTE: For functions having three-state
-L outputs, input conditions are main-
= = tained which will cause the outputs
t0 be enabled (low-impedance).
FIGURE 6—lgg
Vee
*) 1 TEST TABLE
+
l l FUNCTION INPUT CONDITIONS FOR Igch | INPUT CONDITIONS FOR IgcoL
L
CC' l NAND Aii inputs at GND All inputs at 4.5V
AND All inputs at 4.5 V All inputs at GND
— NOR Alli tsat GND One inputat4.5V,
INPUT — nputs a
CONDITIONS OUTPUTI(S) all others at GND
- o One inputat4.5V,
(See Test Table OPEN OR P All inputs at GND
and Note) = all others at GND
— . All inputs of one AND gate
AND-OR-INVERT All inputs at GND
l at 4.5 V, all others at GND
Ali inputs of one AND gate
= AND-OR ) —p-u. o A?"L All inputs at GND
at 4.5 V, aii others at GND n
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:

total Ice, lechs of lecL

lce, lecH. or IccL (average per gate or flip-flop) = —
(number of gates or flip-flops in paekage)}

lcchH * lecL

2 (number of gates in package)

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

FIGURE 7—lcc

Vee

VT4 V1

po—— g<

e

1

FIGURE 8—VT4, IT+, VoL (FOR NAND SCHMITT TRIGGERS) FIGURE 9—V1_, IT_, VoH (FOR NAND SCHMITT TRIGGERS)
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SERIES 54/74, 54H/74H, 54L/74L, 541LS/74LS, 54S/14S
TRANSISTOR-TRANSISTOR LOGIC

PARAMETER MEASUREMENT INFORMATION

OPEN
loL

*-—(+) o2 NOTES: A. Switches are in position 1 for SN54'/SN74', position
2 for SNB4H'/SN74H".

. The I fimit for SN54’ and SN74’ circuits may be
verified by an alternate equivalent procedure. The
VXx source is replaced by a resistor (138 & for
SN54’, 130 Q for SN74’} in parallel with a voltmeter
between the X and X pins. If the measured voltage,
VXX, is less than 0.4 V, the specified limit for I is
met.

w

FIGURE 10—1% (FOR EXPANDABLE GATES)

X
<

T

X OH
} =)
X “ %

+ ~ 27 k2
VZE-(Q) _— {Adjust 1)
FIGURE 11-Vgg(q) (FOR EXPANDABLE GATES) FIGURE 12—V} (FOR EXPANDABLE GATES)
Vee Vee
45V
I
1 1
(2 PRI
A\
OH 1 VoL
L I I 1
Vx Vx
- (o) - (-)
IX IX
FIGURE 13—Vgp (FOR EXPANDABLE GATES) FIGURE 14—Vg (FOR EXPANDABLE GATES)
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SERIES 54/74, 54H/14H, 54L/74L, 54LS/14LS, 54S/74S
TRANSISTOR-TRANSISTOR LOGIC

PARAMETER MEASUREMENT INFORMATION

Vee

ViH

FIGURE 15—-ON-STATE CHARACTERISTICS
FOR EXPANDERS

Vee

FIGURE 16—OFF-STATE CHARACTERISTICS
FOR EXPANDERS

Vce

-«
w5

=
o 5 -
s

FIGURE 17—-ON-STATE CHARACTERISTICS
FOR EXPANDERS

4.5V
I 6— (+)

),
il

FIGURE 18—OFF-STATE CHARACTERISTICS
FOR EXPANDERS

(See Notes 2 and 3)

ToVqor Vi
(See Note 1)

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.

Vee

[ OTHER

INPUTS

QUTPUT
CONTROL
INPUTS

L

lo(off)

“*— (+) (See Note 2)
(=)} —#» (See Note 3)
Vo

FIGURE 19—lg(off) (THREE-STATE QUTPUTS)
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SERIES 54/74
TRANSISTOR-TRANSISTOR LOGIC

TYPICAL CHARACTERISTICST§

OUTPUT VOLTAGE HIGH-LEVEL OUTPUT VOLTAGE
vs vs
w0 INPUT VOLTAGE HIGH-LEVEL OUTPUT CURRENT
’ [ [T ‘ Vec=5V *0 ] Vec=5V
Ta = 125°C | RL =400 & V=04V
35 |2 —t : 35 S CPrTS
i P | 3 A
30[Ta=—55°C - g 30
1 N $
g 25 ‘ . 3 25 TaeTs
2 20 - + 8 20 - N—
g 1 3 Ta=-55°C \‘
Ss Taz25°C 1+ J1s !
5 || i‘\\: £ ‘ \
> H N I
T
o
>

1
10 1 1.0 ’ T
Ta= 125’04/'\ \ i \
05 + T AREAS [ -
° L o i
0 02 04 06 08 1 12 14 16 18 2 -5 -0 -15  -20 -2 -X
Vi~Input Voltage—V IoH—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
06 4 T
Vo =5V 2 ®fVgcesv
Vy =24V | i i | B R =400 2
' | Tp=-55°C L
> 05 + T T F . i
3 . . z
H] i | 8
3o i T £ 2
H } ]
> [ ~ =
£ T H
g 02 g ! T ci=sopF 1
3 ; < 1 I“ i
2o, // | j i ——1
A T T 1 s CL=15pF
! i i i z ]
ol I | i &
5 16 15 20 25 30 35 40 27550 -25 0 25 50 75 100 125
gL —Low-Level-Output Current—mA Ta~Free-Air Temperature—"C
FIGURE A3 FIGURE A4
PROPAGATION DELAY TIME, PROPAGATION DELAY TIME,
LOW-TO-HIGH LEVEL OUTPUT HIGH-TO-LOW-LEVEL OUTPUT
vs vs
FREE-AIR TEMPERATURE . FREE-AIR TEMPERATURE
vee =5V T 171 vcc=5v| 1 T ]
Ry =400 0 H . RL =400 9 i ! i
£ t . 35 T i t
! I i i i ] i
§ g I L ! !
E < T | i & = i
3 £l
g3 32 i
8% ] EE h
53 CL = 150 pF §3 L
£ T H {
é%ts—»CGWPF. | ] :!_é ~ — ¢ |5c‘| F
S g z
15 g - i Iy ;g _é '\\ ‘ |. 9 pl
g +T cCL-15pF £8 1 CL=50pF
&z i i
5 ; ‘ CL=15pF
~75 -850 25 0 25 50 75 100 125 =75 _s0 —25 0 25 50 75 100 125
Ta—Free-Air Temperature—°"C Ta—Free-Air Temperature—°C
FIGURE AS FIGURE A6

*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

TYPICAL CHARACTERISTICSt§

PROPAGATION DELAY TIME, PROPAGATION DELAY TIME,
LOW-TO-HIGH-LEVEL OUTPUT HIGH-TO-LOW-LEVEL OUTPUT
' Vs
) FREE-AIR TEMPERATURE 20 FREE-AIR TEMPERATURE
0 Vee=58V Vec =5V
13_F(|_=2809 18[RL=280%
S w 16 16
Et £
F <14 £ T14
38 s ™~
3 312 & 212 =~ ]
23 Cy =150 pF
§2 Ci = 150 pF L1 7 306 ™~ [CL=150p
L8 > _— £ 310 N~
§, ;'..: 10 T / g 3 S~
85 g CL=100pF | 1 g7 8 < Cp =100 pF | ]
eT g— 5 | ™~
°|> g 6 — ] a _6' 8 B—
i T s ——— LE® T
£8 - CL=25pF s, CL=25pF —
a 2T
2 2
E75 -50 —25 o] 25 50 75 100 125 275 -50 -25 0 25 50 75 100 125
T a—Free-Air Temperature—°C T a—Free-Air Temperature—° C
FIGURE B1 FIGURE B2
AVERAGE PROPAGATION DELAY TIME
Vs
2 FREE-AIR TEMPERATURE
. I
1 Vec=5V
o 18—
£ R =280
Z
3 16
o
a 14
c
2
s 12
=3 N Cp =150 pF
g 10 - \L = |
o T— .CL=100pF [
% s —
@ C| =25pF
g ~— I
T s
-
| 4
+ |~
I 2
4 H
& 0 i
—-75 -650 -25 0 25° 50 75 100 125
Ta—Free-Air Temperature—°C
FIGURE B3
*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,
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SERIES 54

L/74L

LOW-POWER TRANSISTOR-TRANSISTOR LOGIC

TYPICAL CHARACTERISTICST§

OUTPUT VOLTAGE
vs

INPUT VOLTAGE

OUTPUT VOLTAGE
Vs
HIGH-LEVEL OUTPUT CURRENT
5

50 I ]’ 1 T
vec=5v _| Vee =5V
h TR =4k — Vi03v
4 5 >4
s ;?
T, s
5 § |- Ta=125C
2 25 S +—t
; 3 / ITAzzflfc
2 24 32
3 LT 1a=-25°C £
515 L —+ £
S BT o Ta = -55°C 1‘% , \ h
10
11 N N
* R
05 1 5 2 25 R —
Vi—Input Voltage—V IoH—High-Level Qutput Current—mA
FIGURE Ct FIGURE C2
OUTPUT VOLTAGE CLOCK INPUT CURRENT PER FLIP-FLOP
Vs Vs
LOW-LEVEL OUTPUT CURRENT o INPUT VOLTAGE
Ve =5V /
vi=24V
" A ol
i o T Ta-25°C 3 <
g H
g | ( A : L
> TA=125°C 8
gt d : 1]
3 3 -0
S / / £ ENABLE INPUTS
202 s L = | I ]
3 L] s A +—+—+
g / /A,\ 1 % L ISOLATESLAVE | Yec =5V
8 Ta=-557C | FROM MASTER JTK-0V
Qo —y a3 Ta=25°C
/4 o ' J !
o 1 3 4 0 A Bs s 728 35 4 45 5 55

1oL ~Low-Level Output Current—-mA

FIGURE C3

POWER DISSIPATION PER FLIP-FLOP

10

tian Per Flip-Flop- mW

Vi-Input Voltage—V

FIGURE C4

AVERAGE TOTAL D-C POWER DISSiPATION
PER FLIP-FLOP

Vs vs
FREQUENCY FREE-AIR TEMPERATURE
——rt
Vec =5V | T
9} Vil clock €03V i AL T4k H
| Vinclock >2.4v | ¢111  CLZ500F D48 T
8 FOuty cycle = 50% - N g
, Ta=25°C ! ) 240
/ .
6 g T
/ E s —
5 Lt = Q3.
t RL= =
B 1 L s
=1 CL=0 g 25
= RL =4k, H Vee=5v
3 ¢, - 30pF ;‘ Vi clock =03V
) : 2-0——‘ v.nclod(:uv T
L PT(H) * PTIL)
. Zasp—t P =Ty
&
0 , L L]
0.1 2 04 071 710 75 =50 -25 0 25 50 75 100 125

f-Frequency—MHz

FIGURE C5

Ta—Free-Air Temperature—"C

FIGURE Cé6

tData for temperatures below 0°C and above 70°C are applicable for Series 54L circuits only.
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

Vs

LOAD CAPACITANCE 2
50 T s
| Vcc=5V A £
ol R c20k0 A 2
» 40FTA=25°C = =
2 A wpLH= 1 g
& 35 7 ——— 5
S \4 2
- 30 — &
3 PHL g
> 256 &
S 5
S 20 %
5 e
g <
g 15 )
o K
£ 10 :-[1
I
+le
0 5
0 10 20 30 40 50 60 70 80 90 100 &
Ci—Load Capacitance—pF
FIGURE C7
PROPAGATION DELAY TIMES
Vs
FREE-AIR TEMPERATURE
50 I
45
N PLHA
¢ s A\ .
@ ~ P : ] L
OE) 35 \\ “é
= — £
30
s tpHLE 2
[
a 25 a
5 5
% 20 g
& 15 &
° o
% 10F Vec=5V &
Ry =40kQ
5 CL=50pF
0 | |
275 50 —256 0 25 50 75 100 125

Ta—Free-Air Temperature—°C

FIGURE C9

AVERAGE PROPAGATION DELAY TIME
vs

FREE-AIR TEMPERATURE

50 T T
Vee=bV
45 RL=4kQ
40 C| =50 pF
\

35 F/‘/
30
25
20

15

i0

5

975 -50 -25 0 25 50 75 100 125

TA—Free-Air Temperature—"C
FIGURE C8

PROPAGATION DELAY TiMES
Vs
FREE-AIR TEMPERATURE

50 l

45 .
PLH

40 \ b:\s—'

35

30 —f
—

25 PHL.

20

15

10F Ve =56V

sk RL=4kQ

C| =50 pF
0 1 L
=75 -50 —256. 0 25 50 75 100 125

Ta—Free-Air Temperature—"C
FIGURE C10

tData for temperatures below 0°C and above 70°C are applicable for Series 54L circuits only.
Data as shown are applicable specifically for the NAND gates with totem-pole outputs.
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541S/7418

SCHOTTKY-CLAMPED LOW-POWER TRANSISTOR-TRANSISTOR LOGIC

35

30

25

20

Vo-Output Voltaga—V

TYPICAL CHARACTERISTICSTS

OUTPUT VOLTAGE

vs

INPUT VOLTAGE
Vec=5V
RL=2kQ |

}(— Ta=25°C
M|
Ta=125°C \ T ]

\TA - §5°C

|t

Q
0 02040608 1 1214 1618 2

Vi—Input Voltage—V

FIGURE D1

LOW-LEVEL OUTPUT VOLTAGE
%

05 LOW-LEVEL OUTPUT CURRENT

04

03

0.2

VoL —Low-Level Output Voltage-V

0.1

Propagation Delay Time--ns

2

AN

vee=sv | [ T [ T 1
vi=2v b
! ! | Ta=125°C

i T
Tp=-55°C TR
s
Vol
o i
ey / |
[ l | |
I I
6 1 2 3 4 5 6 7 8 9 10
foL—Low-Level Output Current—mA

FIGURE D3

PROPAGATION DELAY TIMES
vs
FREE-AIR TEMPERATURE
Veo=5V o I
CL=15pF L
RL=2kQ

~ I |

—
T lteun

—75 50 -25 0 25 50 75 100 125

T p-Free-Air Temperature—"C

FIGURE D5

VOH-High-Level Output Voltage—V

Pp—Power Dissipation Per Gate—-mW

Propagation Delay Times—ns

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

HIGH-LEVEL OUTPUT VOLTAGE

vs
w0 HIGH-LEVEL OUTPUT CURRENT
) Vee =5V
a5 LY 1\ I I. Vi=07V
Ta= lzsfc ‘\
30 TA-3C T
25 :
20 ‘ J[—g
5 Ta= ‘—55 c \\‘ 1‘
10 : .
05
0

0 -2 4 -6 -8 -10 -12 -14 16
IoH—High-Level Output Current—mA

FIGURE D2

POWER DISSIPATION PER GATE

Vs
FREQUENCY
% T
Veg=5V T i
Ta=25°C N !
20 | Duty Cycle = 50% | 1 i
T t T
z Tl
15 IR
! T
| CL =50 pF
10 | Z ‘ RL =2k
Ty
i L=150F | | /
5 | L=2kﬂ> ‘.
0 ;/w__.,T Z oo
ol 1 RL=oo
0.1 04 1 4 10 0

#-Frequency—MHz

FIGURE D4

PROPAGATION DELAY TIMES

vs
LOAD CAPACITANCE
vee=sv [ T T 71T
18 [ RL =2k
=25°C | |
® TA. 25°C | |

14 i
|

\\'-

L -
T 1 [
Ly |
N A S B

| A I
0 10 20 30 40 50 60 70 80 90 100
Cy—Load Capacitance—pF

FIGURE D6

only.
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SERIES 54S/74S
SCHOTTKY-CLAMPED TRANSISTOR-TRANSISTOR LOGIC

TYPICAL CHARACTERISTICSt§
INPUT-CLAMPING-DIODE

OUTPUT VOLTAGE FORWARD VOLTAGE
vs vs
INPUT VOLTAGE FREE-AIR TEMPERATURE
i s Vee-3v 190 Vec=s v [
3 LA T - owc ) RL=202 7 -096 J’
i T g
so[TarC N 5 -oe2 -
> \ T -0.88 ; .
z i Y t ;
2 20 \ E \\I\ loL = —25 mA
Z 3 -0.80
5 : Q =
3 s \ £ o poL_BmA
g i 5072 . :
10 == 1 2 i i
i | il 2 -0.68 :
0s | ‘l 1 £ . [ ! ~_loL SI 10 rJnA J
i 5 084 T 1
] | ; j
0 02 04 08 08 10 12 14 16 18 20 08 T T35 6 25 s 75 00
Vi tnput Voltoge- v TA—Free-Air Temperature—"C
FIGURE E1 FIGURE E2
HIGH-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE
vs vs
HIGH-LEVEL OUTPUT CURRENT LOW-LEVEL OUTPUT CURRENT
4 — . 10
IS vl 1] 1
N AT T R Vee=5V
1 ) | 4 08
£ = 25°C £
5 X— A g 07
2 \ § o6 Ta=-55C
3, S os ! 1
3 ) ‘>\ H Ta=25C— i
3 LTa=-ss'c g 04 ;
: ; \ 7 03 : }
5 \ 5 o2 - |
>

\

Ta=125°C |
1 Il

| ]

5 1 15 20 25 30 35 40

4

o

|
7
!
° i J

0 -10 -20 -30 -40 -50 -60 -70 -8¢C

Io-High-Level Output Current-mA 1oL —Low-Level Output Current—mA
FIGURE E3 FIGURE E4
INPUT CURRENT HIGH-LEVEL INPUT CURRENT
Vs vs
INPUT VOLTAGE FREE-AIR TEMPERATURE
2 B ————
vccl=5v 7EVec -5V =
0 A Fvi=27v
Ta=25C P -
2 e <,
< L T
- H :
< £ 1
s 3 o7 —
57 ‘ % os =
S = g o
£ g o ad
T -10 3 : g
= < 01
—12 J I 00
—1a Z 0.4 -
ol ] 002
~18 ‘ L L 0.01
-2 -1 8o 1 2 3 4 5 & ~75 50 -25 O 25 50 75 100 125
Vi—Input Voltage—V Ta~Free-Air Temperature—"C
FIGURE E5 FIGURE E6
tData for temperatures below 0°C and above 70°C are applicable for Series 548 circuits only. .

8 Data as shown are applicable specifically for the NAND gates with totem-pole ocutputs.
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SERIES 545/74S
SCHOTTKY-CLAMPED TRANSISTOR-TRANSISTOR LOGIC

TYPICAL CHARACTERISTICSTS

PROPAGATION DELAY TIME,

LOW-TO-HIGH-LEVEL OUTPUT
vs
FREE-AIR TEMPERATURE

Ta—Free-Air Temperature~' C

FIGURE E9

AVERAGE PROPAGATION DELAY TIME

PROPAGATION DELAY TIME,

LOW-TO-HIGH-LEVEL OUTPUT
vs

SUPPLY VOLTAGE

T Data for temperatures betow 0°C and above 70°C are applicable for Series 548 circuits only.
§Da(a as shown are applicable specifically for the NAND gates with totem-pole outputs.

0 T 10
Vee=56V Ry =280 9
e 2800 ° Ta-as'e
. 8 8, 8
£ , €L = 150 pF L~ i ! €L = 150 pF
33 : 38
35 s +— 3 e D —
e 3
§§ 5 1 L =50p }f;:i 5 €L =50 pF
i 1 g5 [
$F 4 §% 4
‘73 CLI=|SPIF 1 ‘7.:,? cL - 1558
Tz 3 Tz 3
£8 &3 |
2 2
1 1 }
) . Hl
~75 -50 -25 o 25 50 75 100 125 45 475 50 525 5.5
Ta—Free-Air Temperature—"C Vce~Supply Voltage—V
FIGURE E7 FIGURE E8
PROPAGATION DELAY TIME, PROPAGATION DELAY TIME,
HIGH-TO-LOW-LEVEL OUTPUT HIGH-TO-LOW-LEVEL OUTPUT
vs vs
FREE-AIR TEMPERATURE SUPPLY VOLTAGE
10 —— 0
N Veg =5V RL=280R
N [T ety . I
CL = 150 pF Cy = 150 pF I
. g ;B
ge £2 e
£ I; 7 I ELl o
Ze ! 5:
a8 & 38 s ;
5% . T~ CL-50pF | 5T CL = 500F
N — ] E.ﬂ
£3 Pl CL=15pF 3 C( = 15pF
JZ 3 4z 3
&2 &f
2 2
1 41‘ 1
1
0 ! 0
75 50 -25 0 25 50 75 100 125 45 475 5.0 5.25 55

Vec-Supply Voltage—V
FIGURE E10

POWER DISSIPATION PER GATE

vs vs
FREE-AIR TEMPERATURE FREQUENCY
s I Veab sV 8 T
cc= Vee=5V
g 9= i R 2800 e e pr
E \ | 701 CL i
[ €L = 150 pF Ta=25°C
> 8 —— L 2
: E 5o} Duty Cycle =50%
o 7 ]
< 4
2 g
A 5 % y
5 €y = 50 pF H
& : HER Y
: 1
g " a
z 5 T~ CL = 15pF 5
i H L1
e 2
I T
£
b L 10
E
5
B, 0
~75 -850 -26 0 25 50 75 100 125 1 2 4 710 20 40 70 100
Tp—Free-Air Temperature—"C #—Frequency—MHz
FIGURE E11 FIGURE E12
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SERIES 54S/74S
SCHOTTKY-CLAMPED TRANSISTOR-TRANSISTOR LOGIC

TYPICAL CHARACTERISTICS FOR FLIP-FLOPST

HIGH-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE
vs vs
HIGH-LEVEL OUTPUT CURRENT LOW-LEVEL OUTPUT CURRENT

T T
N\ | -

o

w

1 7
g N — £
] ><‘ TA=25°C ‘ ; g 0.7
2 § Tp=-55°C
3, i 3 | _]
g 5 T
g Ta =_5=“CJ>\ f 0. Ta=25°CH )
: H
L Lo
5 ) S 02
> ! | > Mz TA=1‘25°C ‘
T T o 4
. N . ]
¢ -10 —20 -30 -40 50 60 -70 -8 s 5 15 15 20 25 30 3 &
\oH—High-Level Output Current—mA . 1oL —Low-Level Output Current—mA
FIGURE E13 FIGURE E14
'$112,°'$113 HIGH-LEVEL iNPUT CURRENT
INPUT CURRENT vs
vs FREE-AIR TEMPERATURE
INPUT VOLTAGE 0
2 ‘ 7EVec=5V t t
o Fvi=27v T T
7 1
2 E !
/ JIK INPUTS & 1
< -4 ! [
£ . PRESET/GLEAR INPUTS 3 o7 : :
5 - ; f 5
£ - cLock eyt g oa—
g | 1o
é_m : i 4 ﬁ
L s
S -2 T ol
i E
14 B Zoo
—16 Ta=25C__| 0.
. cd
-2 o 1 2 3 4 5 6 o -75 —-50 25 o 25 50 75 100 125
Vi-Input Voltage—V Ta—Free-Air Temperature—°C
FIGURE E15 FIGURE E16
‘§112, '$113,'S114
’$112, '$113. ‘5114 S 1
AVERAGE PROPAGATION DELAY TIME, ARG O AT ION DELAY TIME,
CLOCK TO OUTPUT
‘vs vs
FREE-AIR TEMPERATURE LOAD CAPACITANCE
o T . 8
£ Veg=5V T =
E 14} RL=280% E 12 —;52230\/::
c s TA=25°C
2 2 s 2
o o
§ L= 150 pF £ oo
R =] H -
: - : "
£ —t i
B J CL = 50 pF % 1
.;; 6 T T g 6
< - CL=15pF <
g g /]
e 2 a2 !
I
E ° 2 0
-75 =50 =25 0 25 50 75 100 125 0 25 50 75 100 125 150 175 200
TA~Free-Air Temperature—"C C|—Load Capacitance~pF
FIGURE E17 FIGURE E18

T Data for temperatures below 0°C and above 70°C are applicable for Series 54S circuits only.
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