SN54ACT74, SNT4ACT74

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

WITH CLEAR AND PRESET

SCAS520C - AUGUST 1996 - REVISED SEPTEMBER 1996
]

® Inputs Are TTL-Voltage Compatible

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

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

description

The 'ACT74 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 SN54ACT74 is characterized for operation
over the full military temperature range of —55°C
to 125°C. The SN74ACT74 is characterized for
operation from ~40°C to 85°C.

SN54ACT74 ... J OR W PACKAGE

SN74ACT74 ... D, DB, N, OR PW PACKAGE

(TOP VIEW)

1CLR{] 1 ~ 14l Veo

D[] 2 13]] 2CR
1CLK ] 3 12[] 2D
1PRE(] 4 1]l 2CLK

1Q(s 10fl 2PRE

1Q[] s sl 20
GND[] 7 s8]} 2Q

SNS54ACT74... FK PACKAGE
(TOP VIEW)

5., oS
Q
2l 9 oig

1CLK 43 2 120 1918[ oD
NC[s 17 NC
1PRE[] 6 18]} 2CLK
NC[]7 15| NC
1Q[]s 14[] 2PRE
9 10 11 12 13
Laarr
Koo

-Z Z NN
O

NC — No internal connection

FUNCTION TABLE

INPUTS OUTPUTS

PRE OCIR 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 L
H H T L L H
H H L X Qo Qo

T This configuration is unstable; thatis, it does not persist when
sither PRE or CLR returns to its inactive (high) level.

EPIC is a trademark of Texas Instruments Incorporated.
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SN54ACT74, SN74ACT74

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

SCAS520C - AUGUST 1986 — REVISED SEPTEMBER 1996

logic symbolt
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t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12,
Pin numbers shown are for the D, DB, J, N, PW, and W packages.

logic diagram, each fiip-flop (positive logic)
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SN54ACT74, SN74ACT74
DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH CLEAR AND PRESET

SCAS520C ~ AUGUST 1995 ~ REVISED SEPTEMBER 1996
S

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

Supply VOIEGE raNge, VoG - vt v et e e e

Input voltage range, Vi(see Nate 1) ... e
Output voltage range, Vo (see Note 1) .. ... ... oo

-05Vto7V

-05Vto Vg +05V
-0.5VtoVgg + 0.5V

Input clamp current, ik (V<0 Or Vi Vo) oo v e e +20 mA
Output clamp current, lok (VO <0 0r Vo > VoE) - o vir i e +20 mA
Continuous output curremt, lo (Vo =0toVep) oo +50 mA
Continuous current through Voo or GND ..o ey +200 mA
Maximum power dissipation at T = 55°C (in still air) (see Note 2): Dpackage ................... 1.26 W
DBpackage ................... 0.5W
Npackage .................... 11w
PWpackage ................... 05W

Storage temperature range, Tatg - -« ..ot eiit 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
functionat 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 length of 750 mils,

except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

SNS4ACTT4 | SNT4ACT74

MIN MAX| MIN MAX UNIT
vVee Supply voitage 4.5 55 4.5 5.5 v
ViH High-level input voltage 2 2 \Y
ViL Low-level input voitage 08 03 "
Vi Input voltage 0 Voo 0 Voo \
Vo Output voltage 0 Ve 0 Veo \'%
1OH High-level output current ~24 -24 mA
oL Low-level output current 24 24 mA
At/Av Input transition rise or fail rate 0 8 0 8] ns/V
TA Operating free-air temperature -55 125| -~40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.
¢ TEXAS
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SN54ACT74, SN74ACT74

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

WITH CLEAR AND PRESET

SCASS520C - AUGUST 1986 - REVISED SEPTEMBER 1996
[

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

TA=25°C SNS4ACT74 4
PARAMETER TEST CONDITIONS vee A 54, SNTAACTT4 | ir
MIN TYP MAX| MIN MAX| MIN MAX
45V | 44 449 24 44
IoH = ~50
OH bA 65V | 64 549 54 5.4
45V | 3.86 37 376
v 1OH = - 24 MA
OH OH 55V | 4.66 a7 4.76 v
I0H =~ 50 mat 55V 3.86
IOH =~ 75 mAT 55V 3.86
45V 0001 04 0.1 X
loL =50
oL =50 A 55V 0.001 04 0.1 01
a5V 0.36 05 0.44
v 1oL = 24 mA v
oL oL 55V 0.36 05 0.44
loL = 50 mAT 55V 1.65
loL = 75 mAT 55V 1,65
] Vi =V or GND 55V 0.1 1 i1 pA
lcc V)= Vog or GND, lo=0 55V 2 40 20| pA
One input at 3.4 V,
816CE | Stror iputs 3t GND or Vo 55V 06 16 15| uA
Ci Vj= Vog 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.

¥ This is the increase in supply current far each input that is at one of the specified TTL voltage levels rather than 0 V or VoG,

timing characteristics over recommended ranges of supply voltage and operating free-air
temperature (unless otherwise noted) (see Figure 1)

TA =25°C SN54ACT74 | SN74ACT74 UNIT
MIN MAX]| MIN MAX]| MIN MAX
folock  Clock frequency 0 145 0 145 0 145] MHz
) PRE or CLR low 5 7 6
tw Pulse duration ns
CLK 5 7 6
) Data 3 4 35
tsu Setup time, data before CLKT "BRE or CLF maciive 5 o5 5 ns
th Hold time, data after CLKT 1 1 1 ns

switching characteristics over recommended operating free-air temperature (unless otherwise

noted) (see Figure 1)
SNS4ACT74
FROM TO
PARAMETER TA =26°C UNIT
INPUT (OUTPUT) IN AX
f ) ¢ MIN TYP MAX M M
fmax 145 210 85 MHz
tPLH —— _ 1 55 95 1 11.5
TPHL PRE or CLR QorQ 1 6 10 T 125 ns
t — 1 7.5 11 1 14
PLH CLK QorQ ns
tPHL 1 6 10 1 12
INSTRUMENTS
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SN54ACT74, SN74ACT74
DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH CLEAR AND PRESET

SCAS620C — AUGUST 1895 — REVISED SEPTEMBER 1996
]

switching characteristics over recommended operating free-air temperature (unless otherwise
noted) (see Figure 1)

oM 10 SN74ACT74
FR
PARAMETER Tp =25°C T
(NPUT) {ouUTPUT) A MmN max| M
MIN TYP MAX
max 145 210 125 MHz
tPLH _ _ 3 55 95| 25 105
TPHL PRE or CLR QorQ 3 s 0 3 5 ns
t; — 4 75 " 4 1
PLH CLK QorQ 2 s
tPHL 3.5 6 10 3 115
operating characteristics, Vog =5V, Ty =25°C
PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance Cy =50pF, f=1MHz 45 pF

PARAMETER MEASUREMENT INFORMATION

2xV,
81 o ce TEST S1
From Output 5000 © Open PLHAPHL Open
Under Test
CL=50pF 500 O
(see Note A) I
LOAD CIRCUIT lh— tw —HI
| [ 3v
_____ av nput 15 VX X1.s v

input 15V 15V ov

} : | ov VOLTAGE WAVEFORMS

tpLH —(¢—N | tPHL
in-Phase P Ty on av
v 50% V. _—

Output l 0% (I;c %%,_ Timing Input A15v \

| | oV
1pHL —e—) sl tpn l——ty
Out-of-Phase \: ll[_ Vou fou | - R 3v
output 50% Vce §0% Vee Data Input 15V 15V

——= VoL ov

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

NOTES: A. CL includes probe and jig capacitance.
B. Allinput puises are supplied by generators having the foliowing characteristics: PRRS 1MHz, ZOo =50 Q, 4, <2.6ns,<2.6ns.
C. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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