SN74ALS74A, SN74AS74, SN5SALS74A, SN54AST4

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

02661, APRIL 1982 - REVISED SEPTEMBER 1987

® Package Options Include Plastic **Small
Outline’’ Packages, Ceramic Chip Carriers,
and Standard Plastic and Ceramic 300-mil

DIPs
@ Dependable Texas Instruments Quality and
Reliability
TYPICAL MAXIMUM TYPICAL POWER
TYPE CLOCK FREQUENCY DISSIPATION
(CL_= 50 pF) PER FLIP-FLOP
'ALS74A) 50 MHz 6 mW
'AS74 134 MHz 26 mW
description

These devices contain two independent D-type
positive-edge triggered flip-flops. A low level at
the Preset or Clear inputs sets or resets the
outputs regardless of the levels of the other
inputs. When Preset and Clear are inactive
(high), data at the D input meeting the setup time
requirements are transferred to the outputs on
the positive-going edge of the clock puise. Clock
triggering occurs at a voitage level and is not
directly related to the rise time of the clock pulse.
Foliowing the hold time interval, data at the D
input may be changed without affecting the
levels at the outputs.

The SN54ALS74A and SN54AS74 are
characterized for operation over the full military
temperature range of ~55°C to 125°C. The
SN74ALS74A and SN74AS74 are characterized
for operation from 0°C to 70°C.

FUNCTION TABLE

INPUTS DUTPUTS
PRESET CLEAR CLOCK D Q a
L H X X H L
H L X X L H
L L X X Ht HY
H H 1 H H L
H H 1 L L H
H H L X Qo G,

tThe output levels in this configuration are not guaranteed to
meet the minimum levels for Vo if the lows at Preset and
Clear are near V|| maximum. Furthermore, this conhiguration
is nonstable; that s, 1t will not persist when Preset or Clear;
returns to thewr inactive {high) level.
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This symbol i1s In accordance with ANSI/IEEE. Std 91-1984 and
IEC Publication 617-12
Pin numbers shown are for D, J, and N packages
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SN74ALS74A, SN74AS74, SN54ALS74A, SNS4ASTA
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

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

Supply voltage, VCC - - - - v e r v v enemnnnne e o 7V
INPUL VOIBEE .« o« o e et nm e v e o e e e e e s e ot n i e 7V
Operating free-air temperature range: SNS4ALS74A, SNB4AS74 . ... .. ....... -565°C to 125°C

SN74ALS74A, SN74AS74 ... ............. 0°C to 70°C

Storage temperature range

recommended operating conditions

SNS4ALS74A SN74ALS74A UNIT
MIN NOM MAX | MIN NOM MAX
Vcec  Supply voltage 4.5 6 5.5 4.5 5 5.5 v
ViH High-level input voltage 2 2 v
0.8
VviL Low-level input voltage 0.87 v
0.7%
IoH High-level output current -0.4 -0.4 mA
oL Low-leval output current 4 8 mA
felock Clock frequency 0 25 Q 34 MHz
PRE or CLR low 16 15
tw Puise duration CLK high 16.5 14.5 ns
CLK low 16.5 14.5
N Setup time Data 15 15 s
SY  pefora CLK) PRE or CLR inactve 10 10
th Hald time, data atter CLK1 0 0 ns
Ta Operating free-air temperature -66 125 2] 70 °C

T Tested at —55°C to 70°C.
1 Tested at 70°C to 125°C, per MIL-STD-883, method 5005, sub-group 1. 2, and 3. Static tests are performed at 25°C, 125°C, and —55°C.

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

noted)
SN54ALS74A SN74ALS74A
PARAMETER TEST CONDITION
o S MIN TYPS MAX | MIN TYPS MAX UNIT
ViK Ve = 4.5V, I = —18 mA -1.5 -1.5 v
VoH Vee = 4.5Vt 55V, oy = —0.4 mA Vee -2 Vee-2 v
v Vce = 4.5 V, oL = 4 mA 0.26 0.4 025 04 N
oL Voo = 4.5V, oL = 8 mA 0.35 05
CLK or O 0.1 0.1
I E o TR Vee = 5.5V, vi=7V o3 o] ™
CLK or D 20 20
] =55V, =27V
"W PRE or TR Vee = 85 Vi=27 20 | "
CLK or D -0.2 -0.2
I = ———— Vo =55V, V) = 0.
L [FREwr TR cc 1=0aV “0.4 “oa] ™
101 Vee = 5.5V, Vo = 2.26 V —30 —112 | -30 ~112 | mA
I Vee = 5.5V, See Note 1 2.4 4 2.4 4| mA
cc cC

SAll typical values are at Vo = 5V, Ta = 26°C
1The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, los.
NOTE 1: Icc 1s measured with D, CLX, and PRE grounded, then with D, CLK, and CLR grounded.
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SN74ALS74A, SN54ALS74A
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

switching characteristics (see Note 2)

Vee ~ 45Vt b5V,
Cp = 50 pF,
FROM TO R_ = 500 @,
PARAMETI
A ER {INPUT) (OUTPUT) TA = MIN TO MAX UNIT
SNB4ALS74A SN74ALS78A
MIN MAX MIN MAX
frmax 25 34 MHz
tPLH 3 135 3 13
PHL PRE or TR Qor 3 P 77 s .| ™
tPLH 5 17 5 16
CLK a
tPHL Qor 5 18 5 18 e
NOTE 2: Load circust and voltage waveforms are shown in Section 1,
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SN74AS74, SN54AS74
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

recommended operating conditions

SNG64A574 SN74AS874 uNIT
MIN NOM MAX | MIN NOM MAX
Vce  Supply voltage 4.5 6 5.5 4.5 5 5.5 \4
ViH High-level input voltage 2 2 \"
Vi Low-level input voltage 0.8 0.8 \4
o4 High-level output current -2 -2 mA
oL Low-level output current 20 20 mA
felock Clock frequency o 90 0 106 | MHz
PRE or CLR low a4 4
tw Puise duration CLK hgh 4 4 ns
CLK low 5.5 5.5
Setup time Data 4.5 4.5
'Y before CLKI PRE or CLR inactive 2 2 e
th Hold time, data after CLK! ] o ns
TA Operating free-air temperature -55 125 0 70 °C

electrical characteristics over recommended operating free-air temperature

range (unless otherwise

noted)
SNG64AS74 SN74AS74
PARAM TEST v
ETER CONDITIONS MIN_TYPT MAX | MIN_TYPT_MAX | T
ViK Vce = 45V, Ip = —18 mA -1.2 -1.2 v
VOH Vee = 45V1065Y, Ion = -2 mA Vee -2 Vec-2 v
VoL Vee = 4.5 V, loL = 20 mA 0.26__ 0.5 026 06| Vv
] Vee = 5.5V, Vyp=7V 0.1 0.1 mA
CLK or D 20 20
! Vi =58V, =27V
M [PRE or CIR cc vi-2 40 0| “*
CLK or D -0.5 -0.5
=58V V| =04V A
I PRE o TR vee ' ! 1.8 =
10t Vece = 5.5V, Vo = 2.26 V ~30 -112 | -30 —112 | mA
Icc Voo = 6.5 V, See Nate 1 105 16 105 16 | mA

T All typical values are at Voe = 5V, Ta = 25°C
* The output conditions have been chosen ta produce a current that closely approximates one half of the true short-circuit output current, igg
NOTE 1: icc 1s measured with D, CLK, and PRE grounded, then with D, CLK, and TLR grounded

switching characteristics (see Note 2)

Vg = 45Vt 586V,
Cp = 50 pF,
FROM T0 RL = 600 0,
PARAMETER
(INPUT) (OUTPUT) Ta = MIN TO MAX uNit
SNEAASTAA SN7AAST4A
WMIN MAX | WMIN MAX
Tenax 90 106 MHz
tPLH 3 8.5 3 7.5
PRE or CLR a
tPHL o Qor 3.5 1156 3.5 08| ™
PLH 3.5 9 3.5 8
CLK Qord
tPHL o 2.5 0.6 45 s] ™

NOTE 2: Load circuit and voltage waveforms are shown in Section 1.
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