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Rochester branded components are
manufactured using either die/wafers
purchased from the original suppliers
or Rochester wafers recreated from
the original IP. All recreations are
done with the approval of the OCM.

Parts are tested using original factory
test programs or Rochester developed
test solutions to guarantee product
meets or exceed the OCM data sheet.

Quality Overview

« 1S0O-9001
¢ AS9120 certification
* Qualified Manufacturers List {QML) MIL-PRF-
35835
* Class Q Military
e Class V Space Level
¢ Qualified Suppliers List of Distributors (QSLD)

¢ Rochester is a critical supplier to DLA and
meets all industry and DLA standards.

Rochester Electronics, LLC is committed to
supplying products that satisfy customer expecta-
tions for quality and are equal to those originally
supplied by industry manufacturers.

The original manufacturer’s datasheet accompanying this document reflects the performance
and specifications of the Rochester manufactured version of this device. Rochester Electron-
ics guarantees the performance of its semiconductor products to the original OEM specifica-
tions. ‘Typical’ values are for reference purposes only. Certain minimum or maximum ratings
may be based on product characterization, design, simulation, or sample testing.
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TYPES SN5474, SN54H74, SN54L74, SN54LST4A, SN54S74,

SN7474 SN74H74 SN74LS74A, SN74S74

DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR

REVISED DECEMBER 1983

* Package Options Include Both Plastic and
Ceramic Chip Carriers in Addition to Plastic
and Ceramic DIPs

SN5474, SN54H74, SN64L74 ... JPACKAGE
SN54LS74A, SN54574 . .. J ORW PACKAGE
SN7474,SN74H74 ... JORN PACKAGE
SN74LS74A, SN74S74 ... D, JORNPACKAGE

* Dependable Texas Instruments Quality and (TOP VIEW)
Reliabilit N
Y ey Usddvee
description 1002 130 2CLR
1cLk s 202D
These devices contain two independent D-type 1PRE(]4 1102CLK
positive-edge-triggered flip-flops. A low leével at the 1a(0s 10[] 2PRE
preset or clear inputs sets or resets the outputs 1ale a[]2Q
regardiess of the levels of the other inputs. When preset GND[7 g[] 20
and clear are inactive (high), data at the D input meeting
the setup time requirements are transferred to the SN5474, SN54H74 . .. W PACKAGE
outputs on the positive-going edge of the clock pulse. {TOP VIEW}
Clock triggering occurs at a voltage level and is not
directly related to the rise time of the clock pulse 1cLk U 14[J1PRE
Following the hold time interval, data at the D input may 1002 130 10
be changed without affecting the levels at the outputs. 1CLRs 2010
L . ) Vcc[: 4 11[JGND
The SN54° family is characterized for operation over the 2CLROs 10028
full military temperature range of —-55°C to 125°C.
The SN74° family is ch terized f ion fi 20Gs sp20
e amily is characterized for operation from 201K 7 o[ 2PRE
0°Cto70°C.
SN54LS74A, SN54S§74 . .. FK PACKAGE
FUNCTION TABLE SN74LS74A, SN74S74 ... FN PACKAGE
INPUTS OUTPUTS (TOP VIEW)
PRE _CLR CLK D | a Q - o 3
i Qi
L H X x| H L o ]U Q é""-’
H L x  x|u H S
L L x x{nt ut 321 m
H H t H | H L 1CLK[] 4 18(]2D 5]
H H + L]L H NC[] s 17[]NC —
H H L X | Qy Qg 1PRE[] 6 16[] 2CLK E
! The output levels in this conf t t ] Ney7 1SNC (]
ou i¥) vels in 1§ Contiguration are nOt guarantee:
10 meet the minimum levels in VoM if the lows at preset 10 8 ‘4 2PRE
and ciear are near V|| maximum. Furthermore, this con g 10 111213 -t
figuration is nonstable; that is, it will not persist when O -
either preset or clear returns to its inactive (high) level. ‘9 g % lg g P_
(&)
IOQIC symbo' NC - No internal connsction
1PRE 14 Do ) logic diagram
(3) —— 10
1CLK (2—)—>C1
22 =]'° I (6) 43 PRE
1CLR ::—;‘B R
2PRE 10 {9}
2cLK {:—;)L 2a .
CLR
D ——— . 8) &
2cLR L3I 20
Pin numbers shown on logic notation are for D, J or N packages CLK
D
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This document contains information current as M
of publication date. Products conform to TE
specifications per the s torms of Texas Instruments 3-295

warranty. P g does
not necessarily m:lude testing of all parameters
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TYPES SN5474, SN54H74, SN7474, SN74H74
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR

schematics of inputs and outputs
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TYPES SN54L74, SN54S74, SN74S74
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR

schematics of inputs and outputs (continued)
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TYPES SN5474, SN54H74, SN54L74, SN54LS74A, SN54S74,
SN7474, SN74H74 SN74LST4A SN74574
DUAL D-TYPE POSITIVE- EDGE TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR

schematic

‘LS74A
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, Veg (see Note 1) ... .o.ooooo o 7V
Inputvoltage: '74,"H74,°L74,°ST4 . ... ... ... 55V
L A"
Operating free-air temperature range: SNB4” . L —55°C to 126°C
SN74 0°Cto 70°C
Storage temperature range .. ..................... ... .. ... . . ... ... —65°C t0 150°C

NOTE 1: Voltage vaiues are with respect to network ground terminal.
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TYPES SN5474, SN7474
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR

recommended operating conditions

SN5474 SN7474 UNIT
MIN NOM MAX | MIN NOM MAX
Vcc Supply voltage 45 5 55 | 4.75 5 bB.25% vV
ViH High-level input voltage 2 2 Vv
VL Low-level input voltage 0.8 0.8 \4
\on High-level output current - 04 —-04 mA
1oL Low-level output current 16 16 mA
CLK high 30 30
tw Pulse duration CLK low 37 37 ns
PRE or CLR low 30 30
tsy  Input setup time before CLK t 20 20 ns
th Input hold time-data after CLK t 5 5 gs
Ta Operating free-air temperature —55 125 Q 70 C

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

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

1 Al typical values areat Voo =S V, Tg = 25°C.

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

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

NOTE 2: With all outputs open, Inc is measured with the Q and Q outputs high in turn. At the time of measurement, the ciock input is
grounded.

SN5474 SN7474
PARAMETER TEST CONDITIONST UNIT
MIN TYPE MAX [miN TYPE mMAax
ViK Vee = MIN, = —12mA —15 —15 v
Vee = MIN, Vig=2V, ViL-08V,
Vom cc tH L 24 34 24 34 v
IoH=—04mA
VoL Vee = MIN, ViH=2V. o ViLm 08V 02 04 0z 04 | v
o IgL = 16 mA ’ ’ ’
4 Voo = MAX, V=55V 1 1 mA
D 40 40
IIH CLR 120 120 mA
Voe = MAX, V=24V
Alf Other 80 80
D ~16 —16
PREX 16 EEY) wn
L e Voo = MAX, V=04V mA Ll
CLR* =32 ~32 o
CLK —32 —32 =
105§ Vee = MAX —20 ~57 |-18 57 | mA >
Icc Vee = MAX, See Note 2 85 15 85 5 | mA ‘a’
|
-
-

switching charateristics, VCc =5 V, Ta = 25°C (see note 3)

FROM T0
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
(INPUT) {OUTPUT)
fmax 15 25 MHz
1] _ — - 25 ns
PLH PRE or CLR Qord
PHL Ry =400 Q, CL=15pF 40 ns
1 - 14 25 ns
PLH CLK QorQ
PHL 20 40 ns

NOTE 3: See Generai Information Section for ioad circuits and voltage waveforms.

i
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TYPES SN54H74, SN74H74
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR

recommended operating conditions

SN54H74 SN74H74 UNIT
MIN NOM MAX | MIN NOM MAX
Voo Supply voltage 4.5 5 55 | 4.75 5 525 4
Vix High-level input voltage 2 2 \
V|, Low-level input voltage 0.8 03 v
ioH High-level output current —1 —1 mA
lp  Low-level output current 20 20 mA
CLK high 15 15
tw  Pulse duration CLK low 13.5 13.5 ns
CTLR or PRE low 25 25
tou Setup time-before CLK t High-level dats 10 10 ns
Low-level data 15 15
ty  Hold time - data after CLK 5 5 ns
Ta  Operating free-air temperature ~ 65 125 Q 70 °C

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

SN54H74 SN74H74
PARAMETER TEST CONDITIONS' 3 UNIT
MIN Typ} Max | mIN TyPt max
Vik Vee = MIN, Ij=—8mA —15 —15 \Y
Veo=MIN,  Vig=2V, V| =08V, R
Vo cc H w 2.4 3.4 24 3.4 \
IoH = — 1 mA —
Vee = MIN, Vig=2V, ViL =08V,
V 0. 04 0.2 04 \%
oL foL - 20mA 2
1| Vee =MAX, V[ =55V 1 1| mA
3 D 50 50
" CLR Voo =MAX, V=24V 150 150 uA
PRE or CLK 100 100
j D —2 -2 |
CLR* -4 —~a
r 1 - Vee=MAX, V=04V mA
L PREX e ! 2 —2]
g CLK —4 —4
< los§ Vee = MAX - 40 —100 | —40 --100 mA
5 Ice Vee = MAX,  See Note 2 j 15 21 15 25 mA
l'ﬂ 1 For conditions shown as MIN or MA X, use the appropriate value specified under recommended operating conditions.
w 1 All typical values are at Voo =56 V, T = 25°C,
§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second.
* Clear is tasted with preset high and preset is tested with clear high.
NOTE 2: With all outputs open, lcc is measured with the Q and Q outputs high in turn. At the time of measurement, the clock inputis
groundad.
switching characteristics, Vog =5 V, TA = 25°C (see note 3)
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
(INPUT} {OUTPUT)
fmax 35 43 MHz
PLH m— e — 20 ns
PL PRE or CLR QorQ
tPHL Ry =280 0, CL=25pF 30 ns
t — 856 15
LdSal CLK Qord =
PHL 13 20 ns
NOTE 3: See General information Section for load circuits and voltage waveforms
T {I’
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TYPE SN54L74
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR

recommended operating conditions

MIN NOM MAX | UNIT

Voo Supply voltage 45 5 55 \
V|4 High-level input voltage 2 \"
Vip Low-level input voltage 0.7 v
IgH High-level output current —0.1 mA
ioy, Low-level output current 2 mA
CLK high or low 200
Tw Pulse duration ZLE or FRE low 100 ns
tgy  Setup time before CLK t 50 ns
th Hold time data after CLK t 15 ns
Ta Operating free-air temperature — 55 125 °C

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

PARAMETER TEST CONDITIONST MIN TYP$ MAX | UNIT
VoH Ve = MIN, ViH=2V, ViL=07V, gy = —-0.1mA 24 33 \4
VoL Vee =MIN, Vig =2V, ViL =07V, loL =2mA 0.15 0.3 \Y
D 0.1
I CLR Vee=MAX, V=55V 0.3 | mA
PRE or CLK 0.2
D 10
lin CLR Vec = MAX, V=24V 30 | pA
PRE or CLK 20
L D or PRE Vee = MAX V=03V —0.18 WA
CLR or CLK ! ’ —0.36
los Vee = MAX -3 — 156 mA
Ice Vee = MAX,  See Note 2 08 1.5 mA
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. w
1 All typicai values are at Vg = 5V, T = 25°C. Ll
NOTE 2: With all cutputs open, Icc is measured with the Q and Q outputs high in turn. At the time of measurement, the clock input is o
grounded. S
switching characteristics, Vg =5 V, TA = 25°C (see note 3) la'
PARAMETER FROM To TEST CONDITIONS MIN TYP MAX | UNIT =l
(INPUT) {OUTPUT) |
fmax 25 3 MHz -
tpLH PRE or ELR QorQ 50 75 ns
PRE or CLR (CLK high) — 80 150
tPHL PRE or GLR (CLkiow) | @ RL-4ka. CL=50%F g0 o] ™
PLH Clock QorQ 15 65 100 ns
tPHL 15 65 150 ns
NOTE 3: See General Information Section for ioad circuits and voltage waveforms
+
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TYPES SN54LS74A, SN74LS74A
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR

recommended operating conditions

SN54LS74A SN74LS74A UNIT
MIN NOM MAX | MIN NOM MAX
Ve Supply voltage 4.5 5 5.5 | 4.75 5 525 v
ViH High-level input voltage 2 2 \2
ViL Low-level input voitage 0.7 0.8 v
IoH High-level output current —-04 ~-04 mA
oL Low-fevel output current 4 8 mA
felock  Clock frequency 0 25 0 25 | MHz
. CLK high 25 25
T Pulse duration PRE or CLR low 25 P ns
tsu Setup time-before CLK * Righ-level data 2 e ns
Low-levei data 20 20
th Hold time-data after CLK t 5 5 ns
TA Operating free-air temperature ~ 55 125 0 70 °c

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

PARAMETER TEST CONDITIONS! SNEALS74A SN74LS74A UNIT
miN Tyri max | miN TyPi mAX
Vik Ve = MIN, I} =— 18 mA —-15 —15 v
Vee = MIN, ViH=2V, V(L = MAX,
Von ce H it 25 34 27 34 v
1oH=—-04mA
= VL = MAX Vig=2V
Vee = MIN, L ’ H ’ 026 04 025 04
v oL =4 mA v
oL Vee = MIN, ViL=MAX. Viq=2V, o3 05
3 oL =8 mA |
DorCLK 0. 0.1
I =1 Vec =MAX, V=7V mA
- : CLRorPRE | ' CC ! 0.2 02
Dor CLK 20 20
- | e v Vg = MAX, V=27V KA
- 1H CLRorPRE| 'CC ! 40 0
U \ DorCLK v MAX Vi =04V -04 -04 "
= =0. m
m i ClRorPRE | € : : —0s —o8
< los® Vee = MAX, See Note 4 - 20 —100 | —20 — 100 mA
5 icc Vee = MAX, See Note 2 4 8 4 8| mA
m 1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
U 1 i typical vatues are at Vec =5V, Ta=25°C.

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

NOTE 2: With all outputs open, [cc is measured with the Q and Q outputs high in turn. At the tims of measurement, the clock input is
grounded.

NOTE 4: For certain devices where state commutation can be caused by shorting an output to ground, an equivalent test may be performed
with Vg = 2.25 V and 2.125 V for the 54 family and the 74 family, respectively, with the minimum and maximum limits reduced to
one half of their stated values.

switching characteristics, Vg =5 V, TA = 25°C (see note 3)

FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
(INPUT) (QUTPUT]

fmax 25 33 MHz

t —_— — Ry =2k§2, CL=15pF 13 25

PLH CLR, PRE or CLK QorQ Lok L=e =
L ‘PHL 25 a0 [ ns
NOTE 3: See General Information Section for ioad circuits and voltage waveforms

'J’
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TYPES SN54574, SN74S74
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR

recommended operating conditions

SN54874 SN74S74 UNIT
MIN NOM MAX [ MIN NOM MAX
Ve Supply voltage 45 5 55 4.75 5 5.25 A\
Viy High-level input voltage 2 2 v
V|t Low-level input voltage 08 0.8 \
Io High-level output current -1 -1 mA
1oL Low-level output current 20 20 mA
CLK high 6
Ty Pulse duration CLK low 7.3 7.3 ns
CLR or PRE low 7
X High-level data 3 3
toy Setup time, before CLK 1 ns
Low-feve! data 3 3
t fnput hold time - data after CLK t 2 2 ns
Tp  Operating free-air temperature - 55 125 0 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN54574 SN74874
PARAMETER TEST CONDITIONST UNIT
min_ Typt max [ min_ TYPd max
Vik Vee = MIN, lp= - 18 mA, —-1.2 -1.2 v
Vor IVCCj“:“ A ViH=2V. V=08V, 25 34 27 34 v
OQH m
VoL :/CC:;:;'N'A ViHT 2V Vip =08V, 05 05 | v
oL=20m
I Ve = MAX, V=55V 1 1] mA
D 50 50 3
I CLR Vee =MAX, V=27V 150 150 | maA
FRE o oK | 100 100
D -2 -2 m
i ’%— Vee =MAX, V=05V 746 :j mA 9
CLK -4 —4 I.I>.l
1058 Vee = MAX — 40 —100 | —40 —100 [ ma fa)
icc Vce - MAX,  See Note 2 15 25 15 25 | mA o
For conditions shown as MIN or MAX, use the appropriate vaiue specified under recommended operating conditions. P-
All typical values are at Veg =BV, Tp = 25"°C P-

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

Clear is tested with preset high and preset is tested with ciear high

NOTE 2: All outputs cpen, lcc is measured with the Q and Q outputs high in turn. At the time of measurement, the clock input is
grounged.

1

1
N
*

switching characteristics, Vog = 5V, Ta = 25°C (see note 3}

FROM To
PARAMETER TEST CONDITIONS MIN TYP MAX | unIT
(INPUT) {OUTPUT)
frax 75 110 MHz
tpLH PRE or CLR Qor Q 4 6 ns
. PRE or CLR (CLK gty | = A - 2800 i 1508 9 135
—_— or = Q, = ns

PHL PRE or CLR (CLK low! - L-=e 5 )
Y — 5 9
PLH CLK QorQ i
tPHL 6 9 ns

NOTE 3: See General information Section for load circuits and voitage waveforms

i
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