SN54AC74, SN74ACT4

DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOPS

WITH CLEAR AND PRESET

SCAS521C ~ AUGUST 1995 - REVISED SEPTEMBER 1996
]

® EPIC™ (Enhanced-Performance Implanted
CMOS) 1-um Process

® Package Options Include Plastic
Small-Outline (D}, Shrink Smali-Outline
(DB), and Thin Shrink Small-Outline (PW)
Packages, Ceramic Chip Carriers (FK), Flat
(W), and DIP (J,N) Packages

description

The 'AC74 are dual positive-edge-triggered
D-type flip-flops.

Alow level at the preset (PRE) or clear (CLR) input
sets or resets the outputs, regardless of the levels
of the other inputs. When PRE and CLR are
inactive (high), data at the data (D) input meeting
the setup-time requirements is transferred to the
outputs on the ‘positive-going edge of the clock
pulse. Clock triggering occurs at a voltage level
and is not directly related to the rise time of the
clock pulse. Following the hold-time interval, data
at D can be changed without affecting the levels
at the outputs.

The SN54AC74 is characterized for operation
over the full military temperature range of -55°C
to 125°C. The SN74AC74 is characterized for
operation from -40°C to 85°C. '

SNS4AC74 ... JOR W PACKAGE
SN74AC74 ...D, DB, N, OR PW PACKAGE
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NC - No internal connection

FUNCTION TABLE

INPUTS OUTPUTS

PRE CLR CLK D Q Q

L H X X H L

H L X X L H

L L X X Ht Ht

H H T H H L

H H T L L H
H H L X | @@ G )

T This configuration is unstable; that is, it does not
persist when either PRE or CLR returns to its

inactive (high) level.

EPIC is a trademark of Texas Instruments Incorporated.

PROWCTIONDATAIWMMI‘W“M#HWM.
Products conform to specifications per the terms of Texas instruments
standard warmanty. g doss nol ly include
towting ot a1l paramaters.
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logic symbolt
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1 This symbol is in accordance with ANSIIEEE Std 91-1984 and |IEC Publication §17-12.
Pin numbers shown are for the D, DB, J, N, PW, and W packages.

logic diagram, each flip-flop (positive logic)
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, Vg - -.vvvvnnnnt. e e e aaa, -05Vio7V
Input voitage range, Vi(see Note 1) ... -05VtoVgpg+05V
Output voltage range, Vo (SeeNote 1) ... ..ottt eines -05VtoVeg+05V
Input clamp current, Ik (V<0 Or Vi>Veo) corriirii i eei e 120 mA
Output clamp current, log (VO <0 0rVO>VEE) -« v i it 120 mA
Continuous output current, Io (Vo =010 VoE) voevniiiiii e 50 mA
Continuous current through Vo orGND ..o et e 200 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package ................... 1.26 W

DBpackage ................... 05W

Npackage .................... 11w

PWpackage ................... 05W
Storage temperature range, Tgtg . ......oviiiiiiii i ... =65°C to 150°C

t Stresses beyond those listed under “absolute maximum ratings® may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions™ is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace Jength of 750 mils,
excspt for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

SNS4ACT4 SN74ACT4 UNIT
MIN MAX| MIN MAX
Voo  Supply voltage 2 6 2 ] \J
Voo =3V 2.1 2.1
Vi High-level input voltage Veo=45V 3.15 3.15 \Y
Veg =55V 3.85 3.85
Veg=3V 0.9 0.9
VL  Low-level input voltage Voo=45V 1.35 135] Vv
Voo =55V 1.65 1.65
A Input voltage 0 Voo 0 Voo \
Vo Output voltage 0 Vce 0 Vge v
Veg=3V -12 -12
loH High-~level output current Vge=45V -24 -24| mA
Vec =55V —24 24
Voo =3V 12 12
oL Low-level output current Voo =45V 24 24| mA
Vee=55V 24 24
At/Av  Input transition rise or fall rate 0 8 0 8] nsNV
TA Operating free-gir temperature -55 125 ~40 85 °C

NOTE 3: Unused inputs must be heid high or low to prevent them from floating.
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electrical characteristics over recommended operating free-air

temperature range (unless
otherwise noted)

: Ta = 25°C SNS4ACT4 N74,
PARAMETER TEST CONDITIONS Vee A SNT4ACT4 UNIT
MIN TYP MAX| MIN MAX| MIN MAX
3v 29 448 2.9 29
oK = =50 pA 45V 44 548 4.4 44
55V 54 549 5.4 54
IOH = ~12 mA 3v| 256 24 2.46
VOH v
45v | 3.86 3.7 3.76
10K = —24 MA
55V ]| 4.86 4.7 4.76
ioH = ~50 mAt 55V 3.85
IoH = ~75 mAT 55V 3.85
3v 0.002 0.1 0.1 0.1
lot. = 50 pA 4.5V 0.001 0.1 0.1 0.1
65V 0.00t 0.1 0.1 0.1
loL =12 mA 3V 0.36 0.5 0.44
VoL \
45V 0.36 0.5 0.44
loL =24 mA
55V 0.36 0.5 0.44
ioL = 50 mAT 55V 1.65
IoL = 75 mAt 55V 1.65
Data pins +0.1 +1 +1
lj - V| = Vi or GND 55V uA
Control pins +0.1 11 +1
Icc V| =Vge or GND, lo=0 55V 2 40 20 WA
Gi V= Vee or GND 5V 3 pF
t Not more than one output should be tested at a time, and the duration of the test should not exceed 2 ms.
timing requirements over recommended operating free-air temperature range,
Vee = 3.3V + 0.3V (unless otherwise noted) (see Figure 1)
Ta = 25°C SN54ACT74 SN74AC74 UNIT
MIN MAX| MIN MAX| MIN MAX
folock  Clock frequency 0 100 0 100 0 100 | MHz
( Pulse durati PRE or CLR low 5.5 8 7
se duration ns
w LIS dur CLK 55 8 7
\ " Data 4 5 45
i — ns
su Setup time, data before CLK PRE or CLR Inaciive 2 05 0
1 Hold time, data after CLKT 0.5 05 0.5 ns
INSTRUMENTS
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timing requirements over recommended operatlr'\:? free-air temperature range,
Ve =5 V+ 0.5 V (unless otherwise noted) (see Figure 1)
Ta=25°C | SNS4ACT4 | SNT4AC74 ONIT
MIN ¢ MAX| MIN MAX| MIN MAX
foock  Clock frequency 0 140 0 140 0 140 MHz
. Pulse duration PRE or CLR low 45 55 5
w CLK 45 5.5 5 ne
t ime, d CLKT oo S 2 3 ns
su Setup time, data before PRE or GLR inactive 0 05 0
th Hold time, data after CLKT 05 0.5 0.5 ns
switching characteristics over recommended operating free-alr temperature range,
Vee = 3.3V £ 0.3V (unless otherwise noted) (see Figure 1)
FROM 10 Ta = 25°C SN54AC74 | SN74ACT4
PARAMETER |
(INPUT) (OUTPUT) MIN TYP MAX| MIN MAX| MIN Max| ~
fmax 100 125 70 95 MHz
tPLH o - 35 8 12 1 13| 25 13
tPHL PRE or CLR Qor@ 4 105 12 T 14| 85 135]
4, 13. 1 17.5 4 16
1PLH CLK QorQ > 8 38 ns
tPHL 35 8 14 1 135]| 35 145
switching characteristics over recommended operating free-air temperature range,
Voo =5V £ 0.5V (unless otherwise noted) (see Figure 1)
FROM TO TA =25°C SN54AC74 SN74AC74
ET UNIT
PARAMETER (INPUT) (OUTPUT) MIN TYP MAX| MIN MAX| MIN MAX
fmax 140 160 95 125 MHz
tPLH — _ 2.5 6 9 1 95 2 10
tPHL PRE or CLR QorQ 3 8 95| 1 15| 25 15|
1 . ) 10 1 12 3 105
PLH CLK QorQ@ 22 ns
tPHL 25 6 10 1 10| 25 105
operating characteristics, Voo = 3.3 V, T = 25°C
PARAMETER TEST CONDITIONS Tre| unir
Cpd Power dissipation capacitance Cp = 50 pF, f=1MHz 45 pF
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PARAMETER MEASUREMENT INFORMATION

2xVgoe
81 o TEST S1
From Output 5000 © Open tPLHtPHL | Open
Under Test
CL =50 pF 500 Q
(see Note A) I
LOAD CIRCUIT |"— tw —""
| | Vee
Input 50% V, 50% V,
_____ v ot Kooer  Yoroer
Input 50% Voo 50% Voo ov
i | ov VOLTAGE WAVEFORMS

In-Phase } :  so% v, o vee
50% V, /—Y -~
Output Tc ?,%L Timing Input 50% Voo
|

I | J ov
PHL —N—'| tPLH —1,
I tou —le—»i !
Out-of-Phase L sovee L ormveloH | — e — ———— Voo
Output cc g °3°L Data Input 50%Vce K 0% Vee
- ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

NOTES: A. Cj_includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zp =500, 1, < 2.5ns,tf s 2.5ns.
C. The outputs are measurad one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voitage Waveforms
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