SN5474, SN54LS74A, SN54574,
SN7474, SN74LS74A, SN74S74
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESEY AND CLEAR

DECEMBER 1983 — REVISED MARCH 1988

N

TTL Devices

* Package Options Include Plastic ‘‘Small SN5474 ... J PACKAGE
Outline’” Packages, Ceramic Chip Carriers SNE4LS74A, SN54S74 . . . J OR W PACKAGE
and Flat Packages. and Plastic and Ceramic SN7474 . .. N PACKAGE
DIPs SN74LS74A, SN74874 . .. D OR N PACKAGE
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!This symbol is in accordance with ANSI'(EEE Std 91-1984
and {EC Publication 617-12
Pin numbers shown are for D, J, N and W packages. o
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SN5474, SN7474, SN54S74, SN74S74

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

schematics of inputs and outputs
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SN5474, SN54LS74A, SN54574,
SN7474, SN74LS74A, SN74874
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR

schematic
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, Vg isee Note 1) . ... ... ... ....... e e e ... 7V
Input voltage: "74, 'S7T4 . ... ... L e . . 55V
LSTAA . . . . e T 7V
Operating free-air temperature range: SN54° . .. ... . ... ... ... .. ... ..., . -55°C to 125°C
SN74" .. ... ... ... .. e e e 0°C to 70°C
Storage temperature range . . . ... ... ... .. e e e -65°C to 150°C
NOTE 1 Voltage values are with respect to network ground terminal.
T *I’
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SN5474, SN7474
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR

recommended operating conditions

SN5474 SN7474
MIN NOM MAX MIN NOM MAX UNIT

Vee Supply voltage 45 5 55 [ 475 5 525 Y
VIH High-level input voltage 2 2 N
ViL  Low-level input vaitage o8 0.8 \
IoH High-level output current -04 -04 mA
foL Low-level autput current 16 16 mA

CLK high 30 30
Ty Pulse duration CLK low 37 37 ns

PRE or CLA low 30 30
tsy Input setup ime before CLK t 20 20 ns
th Input hold time-data after CLK * 5 5 ns
TA Operating free-air temperature —~ 65 125 0 70 OC

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

N5474 4
PARAMETER TEST CONDITIONS? S SN747 UNIT
MIN TYPE max [MIN TYP} max
Vik Ve = MIN, Ih=—12mA -15 -15 v
Vee = MIN, ViH=2V, ViL=08v,
VoH cc IH L 24 34 24 34 v
lop = —04mA
Vv = MIN, VIH=2V, ViL=08vV,
VoL cc IH L 02 04 02 04 | v
lgL = 16 mA
I Ve = MAX, V=55V 1 1 [ ma
D 40 40
IH CLR 120 120 uA
Ve = MAX, V=24V
All Other 80 80
D -16 —-1.6
PRE$ -1.6 -156
| — \ = MAX, V=04V mA
el I cc ! 32 ~32
CLK -32 -3.2
los* Veg = MAX -20 -57 [-18 -57 mA
Icc* Ve = MAX, See Note 2 8.5 15 8.5 15 mA
TFor conditions shown as MIN or MAX. use the appropriate vaiue specified under recommended operating conditions.
LAl typical values are at Vee = 5V.Tp = 25°C
SClear is tested with preset high and preset I1s tested with clear high
“Not mare than one autput should be shown at a tme
#Average per flip-flop
NOTE 2 With all outputs open. Igg 's measured with the Q and Q outputs high In turn At the time of measurement. the clock input 1s
grounded.
switching charateristics, Vcc = 5V, TA = 25°C (see note 3)
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
(INPUT) {OUTPUT)
fmax 15 25 MHz
t —_— — -~ 25 ns
PLH PRE or CLR Qord
tPHL R =400 2, CL =15pF 40 ns
t - 14 25 ns
PLA cLK Qord
PHL 20 40 ns

NOTE 3: Load circuits and voltage waveforms are shown in Section 1
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SNBALS74A, SN74LS74A
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR

recommended operating conditions

SNE4LS74A SN74LS74A
MIN NOM MAX | MIN NOM MAX UNIT
Vee Supply voltag? 4.5 5 55 | 4.75 5 525 Vv
Vi High-level tnput voltage 2 2 A\
Vip Low-level input voltage Q.7 08 Vv
IOH High-level output current -04 ~-04 mA
loL Low-level output current 4 8 mA
felock Clack frequency 0 25 0 25 MHz
CLK high 25 25
tw Pulse durauon PRE or CLA low 25 25 ns
High-level data 20 20
tsy Setup time-before CLK t Lovr-tovel data 20 2 ns
th Hold time-data after CLK t 5 5 ns
Ta Operating free-air temperature - 55 125 a 70 C

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

PARAMETER TEST CONDITIONS SNEALS74A SN74LS74A UNIT
MIN TYP¥ max | MIN TyPi MaX
Vi Voc = MIN, Iy = — 1B mA —15 —15 | Vv
Voo = MIN, Vin-2V, V.- MAKX,
Vor ce H L 25 34 27 34 v
lgy = - 04 mA
Z Vi =MAX, Vip-2V
vee = MIN. (L=MAX, ViH=2V. 025 04 025 04
lgL =4 mA
VoL Vog = MIN VL =MAX, V=2V v
cc ' L ' H ’ 035 05
loL =8 mA |
D or CLK 01 01
" 0= 1 vge = MAX, V=7V mA
CLR or PRE 0.2 02
D or CLK 20 20
I 2= 1 veg - MAX, vy=27v A
IH CLR or PRE cc ! a0 2| "
Dor CLK 04 “o04
he _0[. —_— Vee = MAX, Vy=04V mA
CLR or PRE —08 08
1058 Vee - MAX, See Note 4 20 100 | —20 ~100 ma
Icc (Total) Ve = MAX, See Note 2 4 [] 4 8 mA

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

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

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

NOTE 2. With all outputs open, I¢c is measured with the Q and c'z outputs high in turn. ATt the time of measurement, tha ciock Input s
grounded.

NOTE 4 For certain devices where state commutation can be caused by shorting an output to ground, an equivatent 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 Yimits reduced to
one half of their stated values.

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

FROM TO
PARAMETER TEST CONDITIONS IN T ax | uniT
(INPUT) (OUTPUT) OND M YP M u
frmax % 33 MHz
1 — — R - 2kS, CL=15pF 13 25
PLH CUR, PAE or CLK Qor@ L L=tee =
tPHL 25 40 ns

Note 3: Load circuits and voltage waveforms are shown in Section 1.
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SN54574, SN74574

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

recommended operating conditions

SN54574 SN74S74
MIN NOM MAX | MIN NOM MAX UNIT

Voo Supply voltage 4.5 5 55 | 475 5 5.25 \
Vi4 High-levet input voltage 2 2 \
V(L Low-ievel input voltage 08 08 3
loy High-level output current -1 -1 mA
1oL Low-level output current 20 20 mA

CLK high 6
toy Pulse duration CLK low 7.3 7.3 ns

CLR or PRE low 7
tsy Setup t'me, before CLK t Hugh level data 3 3 ns

Low-level data 3 3
th Input hold time - data after CLK t 2 2 ns
Ta  Operating free-arr temperature - 55 126 0 70 c

N

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

SN54874 SN74574
PARAMETER TEST CONDITIONST 3 UNIT
-y MIN TYP? max | miN TyPt MmAX
- Vik Vee = MIN, lj=—18 mA, -1.2 -1.2 v
- Vee = MIN, ViH=2V, ViL=08V,
VoH ce IH L 25 34 27 34 v
U loH=—1mA
Vee = MIN, ViR=2V, ViL=08vV,
‘<D VoL cc IH L 0.5 05 | v
- loL =20 mA
8 I Voo =MAX, V=55V 1 1] mA
0 D 50 50
I CTR Ve = MAX, Vy=27V 150 150 wA
PRE or CLK 100 100
D -2 -2
CLR! -6 -6
| Fr— V =MAX, V=05V A
L PRES cc | —4 -4 m
CLK —4 —4
10§ Vee = MAX —40 - 100 | —40 - 100 mA
lcc# Ve = MAX, See Note 2 15 25 15 25 mA
TFor conditions shown as MIN or MAX, use tha approprate value specified under recommended operating conditions
Al typical values are at Vee = 5V, Ta = 25°C
5Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second.
“Ciear 1s tested with preset high and preset Is tested with clear high
”Average per flip-flop
NOTE 2. Wrth all outputs open. Icc 1s measured with the Q and Q outputs high in turn At the tme of measurement, the clock input s
grounded
switching characteristics, Vcc = 5 V, TA = 25°C (see note 3)
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
(INPUT) 1OUTPUT)
fmax 75 110 MH2z
tPLH PRE or CL Qor Q 4 6 ns
PAE or CLR ICLK high! Fora R - 280 C - 15 0F 135
t — —_— ar = M = ns
PHL PRE or CLR (CLK low - ‘ L==e 5 8
t - 9
PLH CLK QorQ 6 as
tPHL 6 9 ns
NOTE 3. Load circuits and voltage waveforms are shown in Section 1.
i
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