SN54AHC74, SN74AHC74
DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOPS

WITH CLEAR AND PRESET
SCLS2658 - DECEMBER 1995 - REVISED JULY 1996
® Operating Range 2-V to 5.5-V V¢ SNS4AHCT4...J OR W PACKAGE
® EPIC™ (Enhanced-Performance Implanted SNT4ARCTA.. (l?r'gpa\'nNE've)R PW PACKAGE
CMOS) Process
® High Latch-Up Immunity Exceeds 250 mA 1CLR ] v 1al) Vee
Per JEDEC Standard JESD-17 102 13[] 2CLR
® ESD Protection Exceeds 2000 V Per 1CLK |3 12f] 2D
MIL-STD-883C, Method 3015; Exceeds 1PRE[]4 1] 2cx
200 V Using Machine Model (C = 200 pF, 1Q(]s 10[] 2PRE
R=0) 1a{]e afl 2q
® Package Options include Plastic GND (7 8]) 2Q
Small-Outline (D), Shrink Small-Outline
(DB), Thin Shrink Small-Outline (PW), and SNS4AMCT4 ... FK PACKAGE
Ceramic Flat (W) Packages, Ceramic Chip (TOP VIEW)
Carriers (FK), and Standard Plastic (N) and ox o
Ceramic (J) 300-mil DIPs a |d o 8|5'
-2 >N
description
P wokhe2 21 ® 1918[ 2D
The 'AHC?74 are dual positive-edge-triggered NC[]s 17{] NC
D-type flip-flops. 1PRE [ 6 16[] 2cLK
A low level at the preset (PRE) or clear (CLR) NCi7 18] NC
inputs sets or resets the outputs, regardless of the ags 10 11 12 13“‘[: 2PRE
levels of the other inputs. When PRE and CLR are
inactive (high), data at the data (D) input mesting Ic 2923¢g
the setup time requirements is transferred to the (U]

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 pulss. Following the hold-time interval, data
atthe D input can be changed without affecting the
levels at the outputs.

NC — No internal connection

The SN54AHC74 is characterized for operation over the full military temperature range of ~-55°C to 125°C. The
SN74AHC74 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE

INPUTS OUTPUTS

PRE CIR CLK D Q Q
L H X X H L
H L X X L H
L L X X Ht  Hf
H H T H H L
H H T L L H
H H L X Q Qo

1 This configuration is nonstable; that is, it does not
persist when PRE or CLR returns to its inactive
(high) level.

EPIC is a trademark of Texas instruments incorporated.

PRODUCTION DATA information ls current as of publication date. Copyright © 1996, Texas Instruments Incorporated
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SN54AHC74, SN74AHCT74
DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH CLEAR AND PRESET

SCLS255B — DECEMBER 1985 - REVISED JULY 1996

logic symbolt

4
1PRE ———DNs 5
a ———— 1Q
1CLK > C1
2
10 10 [ 5
N 5
1 1
1CLR —————4 R
10
— N ]
2PRE ” 20
2CLK
12
2D 8 5
13 >
26lR ———— ™

t This symbol is in accordance with ANSIIEEE 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 flip-flop (positive logic)
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R
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SN54AHC74, SN74AHC74
DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH CLEAR AND PRESET

SCLS2558 - DECEMBER 1995 — REVISED JULY 1996

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

SUPPIY VORAGE FANGE, V0 « v vt vt ettt ettt ettt e e e e e it -05Vto7V
Input voltagerange, Vy(Sea Note 1) . ... -0.5Vto7V
Output voltage range, Vo (see Note 1) ........ ..ot -05VtoVpc+05V
Input clamp current, ik (V1< 0) ..o e -20 mA
Output clamp current, lok (Vo <00rVo>Vog) e 20 mA
Continuous output current, Ig (Vo =0to Vog) .o 25 mA
Continuous current through Vo or GND ... oo e e e +50 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): Dpackage ................... 1.25 W

DBorPWopackage ............. 0.5W

Npackage .................... 11 W
Storage temperature range, Tgpg « -« ««««vveemrnnn et -65°C to 150°C

1 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 digsipation is caiculated 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)

SN54AHCT74 | SN74AHCT74 UNIT
MIN  MAX MIN  MAX
\'[ele} Supply voltage 2 5.5 2 55 \
Vg =2V 1.5 1.5
VIH High-level input voltage Veg =3V 21 2.1 Vv
Vog=55V 3.85 3.85
Voo=2V 0.5 05
ViL Low-level input voltage Voo =3V 09 0.9 v
Vec =55V 1.65 1.65
Vi Input voltage 0 5.5 0 5.5 v
Vo Output voltage ¢ Vge 0 Vg \
Vee=2V -50 ~50 pA
loH High-level output current Voc=33V + 03V —4 -4 A
Vee=5V £ 05V -8 -8
Voc=2V 50 50 uA
loL Low-level output current Voc=33V 03V 4 4 mA
Voc=5V £ 05V 8 8
L Vee=33V £03V 100 100
AtAv  Input transition rise or fall rate ns/V
Vee=5V £ 05V 20 20
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.
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SN54AHC74, SN74AHC74
DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH CLEAR AND PRESET

SCLS2558 - DECEMBER 1995 — REVISED JULY 1996

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

PARAMETER TEST CONDITIONS vee Ta=25°C SNS4AHCTA | SNTGAHCTS | iy
MIN TYP MAX| MIN MAX| MIN MAX
2v| 19 2 1.9 1.9
IOH = —50 pA 3v| 29 3 2.9 29
VOH 45V | 44 45 44 44 v
10H = -4 mA 3v| 258 2.48 2.48
IOH = -8 MA 45V] 3.94 38 38
2v 0.1 0.1 0.1
IoL = 50 uA 3V 0.1 0.1 0.1
VoL 45V 0.1 0.1 0.1 v
1oL = 4 mA 3V 0.36 05 0.44
loL = 8 mA 45V 0.36 05 0.44
Data inputs 0.1 1 +1
" Controlinputs ] V! = YOG o GND 55V 01 £ ol
Icc Vi = Vcg or GND, lo=0 55V 2 20 20 HA
Gi V| = Vci or GND 5V 2 10 10| pF
timing requirements over recommended operating free-air temperature range,
Vee = 3.3V £ 0.3V (unless otherwise noted) (see Figure 1)
Ta=25"C | SNS4AHCT4 | SN74AHCT4 |
MIN MAX| MIN MAX| MIN MAX
] PRE or CLR low 6 7 7
tw Pulse duration ns
CLK 6 7 7
Data 6 7 7
tsy Setup time before CLKT FRE or CLF nactive 5 5 5 ns
th Hold time, data after CLKT 05 0.5 05 ns
timing requirements over recommended operating free-air temperature range,
Vee =5V 1 0.5V (unless otherwise noted) (see Figure 1)
Ta=25°C | SNS4AHC74 | SN74AHCT4 |
MIN MAX MIN MAX MIN  MAX
) PRE or CLR low 5 5 5
tw Pulse duration ns
CLK 5 5 5
tsu Setup time before CLKT _f?ia S 5 5 ns
PRE or CLR inactive 3 3 3
th Hold time, data after CLKT 0.5 0.5 0.5 ns
*3
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SN54AHC74, SN74AHC74
DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH CLEAR AND PRESET

SCLS2568 - DECEMBER 1995 — REVISED JULY 1996

switching characteristics over recommended operating free-air temperature range,

Ve =3.3 V1 0.3V (unless otherwise noted) (see Figure 1)

SN54AHCT4
FROM TO LOAD -
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta =25C mn  max | N7
MIN  TYP MAX
Cy = 15pF 80 125 70
f MH
max CL = 50 pF 50 75 45 z
tpLH" _ 76 123 1 145
PRE CL=15pF ns
tPHL” PRE or CLA Qor@ L P 76 123 1145
tPLH 67 119 1 14
PLH CLK Qord Cp =15 pF ns
tPHL" 67 119 1 14
tPLH _ 10.1 15.8 1 18
E CL =50pF ns
tPHL PRE or CIR QorQ L=°0P 101 168| 1 18
t N 92 154 1 175
FLH CLK QorQ CL = 50 pF ns
tPHL 92 154 1 175
* On products compliant to MIL-PRF-38538, this parameter is ensured but not production tested.
switching characteristics over recommended operating free-air temperature range,
Vee =3.3V 0.3V (unless otherwise noted) (see Figure 1)
SN74AHC74
FROM TO LOAD "
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta=25C MIN  MAX UNIT
MIN  TYP MAX
CL=15pF 80 125 70
fmax MHz
C( =50 pF 50 75 45
tPLH _ 76 123 1 14.5
CL=15pF ns
—y PRE or CLR QorQ L p T 123 s
t 6.7 1.9 1 14
PLH CLK QorQ CL=15pF ns
tPHL 67 119 1 14
tPLH _ _ 101 158 1 18
C| = 50 pF ns
\PHL PRE or CLR QorQ L P 01 158 1 18
tPLH — 92 154 1 175
CLK QorQ CL =50pF ns
tPHL 92 154 1 17.5
INSTRUMENTS
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SN54AHC74, SN74AHC74
DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOPS

WITH CLEAR AND PRESET

SCLS2558 - DECEMBER 1996 ~ REVISED JULY 1996

switching characteristics over recommended operating free-air temperature range,

Veoc =5V 0.5V (unless otherwise noted) (see Figure 1)
SNS4AHCT74
FROM TO LOAD "
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta =25°C MmN max| UNT
MIN  TYP MAX
Cp =15 pF 130 170 110
max MHz
CL = 50 pF 90 115 75
tPLH" 48 7.7 1 9
CL = 15pF ns
L PRE or CLR QorQ L p! w5 77 p °
1 ¥ 4.6 73 1 8.5
ddal CLK Qord CL = 15 pF ne
tPHL 48 7.3 1 85
tPLH RE or CIR 3 G =50 of 6.3 9.7 1 1t ns
tpHL PRE or Qor L=50P 63 97 1 1
|¢ 6.1 9.3 1 10.5
PLH CLK QorQ C = 50 pF ns
PHL 6.1 9.3 1105
* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested.
switching characteristics over recommended operating free-air temperature range,
Vee =5V 0.5V {unless otherwise noted) (see Figure 1)
SN74AHCT74
FROM TO LOAD -
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta=25°C mn wmax| UNT
MIN TYP MAX
. CL = 15 pF 130 170 110 MH
r4
max CL =50 pF 90 115 75
tPLH 4.8 77 1 9
CL=15pF
Py PRE or CLR QorQ L p 28 77 : ry
tPLH — 4.6 7.3 1 8.5
CLK CL = 15pF
1PHL QorQ L=15P 46 73 T 85|
PLH I —— = 6.3 9.7 1 1
CL =~ 50 pF
PHL PRE or CLR QorQ L p! 53 27 ] " ns
t 6.1 9.3 1 10.5
PLH CLK QorQ Ci =50 pF ns
tPHL 6.1 9.3 1 105
noise characteristics, Vo =5V, C = 50 pF, Tp = 25°C (see Note 4)
SN74AHC74
PARAMETER UNIT
MIN  MAX
VoL(p) Quiet output, maximum dynamic Vo[ 0.8 \
Vor(v) Quiet output, minimum dynamic Vo 47 -08 v
VIH(D)  High-level dynamic input voltage 3.5 \4
VIL({D) Low-level dynamic input voltage 1.5 v
NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Vog =5V, Tp = 25°C
PARAMETER TEST CONDITIONS TYP| UNIT
Cpd  Power dissipation capacitance Noload, f=1MHz 32 pF
—

s
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SN54AHC74, SN74AHC74
DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH CLEAR AND PRESET

SCLS266B - DECEMBER 1995 — REVISED JULY 19898

PARAMETER MEASUREMENT INFORMATION

From Qutput

Test
Under Test Point

CL
(see Note A) I

LOAD CIRCUIT
™ |

|
I | Vee
Input 50% Voo 50% Vee v
Imput /S N\ T T cc

ov

(see Note B) 50% Vee | 50% Voo oy
|
VOLTAGE WAVEFORMS | |
PULSE DURATION tPLH —¢—| H tPHL
| ! ——— VoH
——— in-Phase
Timing Input vee output | 50% Vee 50% Voo
{see Note B) ! 50% Vce ov ! i VoL
< N 1, tPHL —'4—.’ e +| tPLH
hal I vee Out-of-Ph \‘ "{ VoH
_____ ut-of-Fhase
50% V, 50% V,
Data Input 50% Voo 50% Voo Output °VCC el _c\c’
ov oL
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES DELAY TIMES

NOTES: A. Ci includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR<1MHz, Zo =50 Q, ty = 3ns, tf = 3 ns.
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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