SN54AHC574, SN74AHC574
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH 3-STATE OUTPUTS

SCLS244B — OCTOBER 1995 ~ REVISED APRIL 1996

® Operating Range 2-V to 5.5-V Voo
3-State Outputs Directly Drive Bus Lines

® EPIC™ (Enhanced-Performance Implanted
CMOS) Process

¢ High Latch-Up Immunity Exceeds 250 mA
Per JEDEC Standard JESD-17

® ESD Protection Exceeds 2000 V per
MIL-STD-883C, Method 3015; Exceeds 200 V
Using Machine Model (C = 200 pF, R = 0)

® Package Options Include Plastic
Small-Outline (DW), Shrink Small-Outline
(DB), Thin Shrink Small-Outline (PW), and
Ceramic Flat (W) Packages, Ceramic Chip
Carrlers (FK), and Standard Plastic (N) and
Ceramic (J) 300-mil DIPs

description

The 'AHC574 are octal edge-triggered D-type
flip-flops that feature 3-state outputs designed
specifically for driving highly capacitive or
relatively low-impedance loads. These devices
are particularly suitable for implementing butfer
registers, /0 ports, bidirectional bus drivers, and
working registers.

On the positive transition of the clock (CLK) input,
the Q outputs are set to the logic levels of the data
(D) inputs.
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A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high
or low) or the high-impedance state. in the high-impedance state, the outputs neither load nor drive the bus lines
significantly. The high-impedance state and the increased drive provide the capability to drive bus lines without

interface or pullup components.

OE doses not affect internal operations of the flip-flop. Old data can be retained or new data can be entered whils

the outputs are in the high-impedance state.

The SN54AHC574 is characterized for operation over the full military temperature range of -55°C to 125°C. The

SN74AHCS74 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each flip-tiop)
INPUTS OUTPUT
OE CLK D Q
L T H H
L T L L
L Hork X Qo
H X X Y4
EPIC is a trademark of Texas Instruments Incorporated.
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SN54AHC574, SN74AHC574
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH 3-STATE OUTPUTS

SCLS244B - OCTOBER 1995 - REVISED APRIL 1996
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1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

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

SupPly VOGS TaNGE, VoG - vt ettt ie e et et -05Vto7V
Input voltage range, Vi (See NOte 1) ... ...t e e ~05Vto7V
Output voltage range, Vo (see Note 1) ... ... ..ot ~05VtoVeg +05V
Input clamp current, I (V1< 0} ..o e e e e e -20 mA
Output clamp current, Io (VO <0 0r VO > VEE) -t viveree e ie e e +20 mA
Continuous output current, Ig (Vo =010 VEG) - ov v vviriii i +25 mA
Continuous current through Voo oF GND L..ooe it 75 mA
Maximum power dissipation at Tp = 55°C (in still air) (see Note 2): DBpackage ................... 0.6W

DWpackage .................. 1.6 W

Npackage .................... 1.3W

PWpackage ................... 0.7 W
Storage temperature range, Tgpg - -« « - .« vvvevrnttetitte e -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. Theinput 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.
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SN54AHC574, SN74AHC574
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH 3-STATE OUTPUTS

SCLS244B - OCTOBER 1995 — REVISED APRIL 1996

recommended operating conditions (see Note 3)

SNS4AHCS74 | SN7T4AHC5T4 UNIT
MIN  MAX| MIN MAX
Voc  Supply voltage 2 5.6 2 5.5 v
Vee=2V 1.5 1.5
ViH High-level input voltage Voo =3V 2.1 2.1 \
Ve =55V 3.85 3.85
Ve =2V 0.5 0.5
VIL Low-level input voltage Veg =3V 0.9 0.9 v
Vee =55V 1.65 1.65
Vi Input voltage 0 55 0 5.5 \")
Vo Output voltage 0 Vco 0 Ve \
Vec=2V -50 =50 uA
IoH High-level output current Veg=33V 03V -4 -4 mA
Voc=5V £ 05V -8 -8
Veg=2V 50 50 pA
loL Low-tevel output current Vog=33V £ 03V 4 4 mA
Voc=5V 205V 8 8
o VoG =33V + 0.3V 100 100
AUVAv  Input transition rise or fall rate ns/V
Voc =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.

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

Ta = 25°C SN54AHC574 | SNT4AHCS74
PARAMETER TEST CONDITIONS Vece UNIT
MIN TYP MAX MIN MAX MIN  MAX
2V 1.9 2 19 1.9
1OH = —50 pA 3v 2.9 3 29 29
VOH 45Vv| 44 45 44 4.4 v
IOH = —4 mA 3v| 258 2.48 2.48
I0H = -8 mA 45V | 3.94 38 38
2V 0.1 0.1 0.1
loL =50 pA v 0.1 0.1 0.1
VoL 45V 0.1 0.1 0.1 \
1oL = 4 mA 3V 0.36 0.5 0.44
IoL = 8 mA 45V 0.36 0.5 0.44
] V| = Ve or GND 55V 0.1 1 11 nA
oz Vo = Vgi or GND 55V +0.25 2.5 2.5 HA
lcc V] = Vg or GND, lo=0 55V 4 40 40 RA
Ci V| = Vg or GND 5V 10 10 pF
Co Vo = Vce or GND 5V pF
‘t’f TEXAS
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SN54AHC574, SN74AHC574
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH 3-STATE OUTPUTS

S$CLS244B - OCTOBER 1985 - REVISED APRIL 1986

timing requirements over recommended operating free-air temperature range,
Vee = 3.3V 1 0.3 V (unless otherwise noted) (see Figure 1)

TA=25°C | SN54AHCS574 | SN74AHCS74

MIN_ MAX| MIN MAX| NMIN MAX| T
tw Pulse duration, CLK high or low 5 5 5 ns
tsy  Sstup time, data before CLKT 35 35 35 ns
th Hold time, data after CLKT 1.5 15 15 ns

timing requirements over recommended operating free-air temperature range,
Vee =5V £ 0.5V (unless otherwise noted) (see Figure 1)

Ta=25"C | SN54AHCS74 [ SN74AHCETS |

MIN MAX| MIN MAX| MIN MAX
tw Pulse duration, CLK high or low 5 5 5 ns
tsy  Setup time, data before CLKT 3 3 3 ns
th Hold time, data after CLKT 1.5 1.5 1.5 ns

switching characteristics over recommended operating free-air temperature range,
Vee = 3.3V 0.3V (unless otherwise noted) (see Figure 1)
T SN54AHC574
FROM (o] LOAD -
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta = 25°C wn o max | N7
MIN TYP MAX
CL=15pF 80 125 65
fmax MHz
CL = 50 pF 50 75 45
tPLH" 85 132 1 15
PLH CLK Q CL=15pF 35 s
PHL® 85 132 1 155
tpzH" 82 128 1 15
PZH oE Q CL = 15pF ns
tpzL* 82 128 1 15
tPHZ" 85 13 1 165
PHZ OE Q CL=15pF ns
tpz* 8.5 13 1 16
t 11 167 1 1
PLH CLK Q CL = 50 pF 2 s
1PHL 1 167 1 19
4 107 163 1 185
PZH OE Q G( =50 pF ns
tpzL 107 183 1 18.5
[ Ik 15 1 17
PHZ OE Q Cy =50 pF ns
tpLz " 15 1 17

* On products compliant to MIL-PRF-38535, this parameter is snsured but not production tested.

3
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SN54AHC574, SN74AHC574
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH 3-STATE OUTPUTS

SCLS244B - OCTOBER 19895 — REVISED APRIL 1998

switching characteristics over recommended operating free-air temperature range,
Vee = 3.3V £ 0.3V (unless otherwise noted) (see Figure 1)

on SN74AHC574
FR TO LOAD -
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta =25°C mn wmax | UNT
MIN TYP MAX
. CL=15pF B0 125 65 H
max CL =50 pF 50 75 45 z
t 85 132 1 15,
PLH CLK Q CL =15 pF il .
tPHL 85 132 1 1556
t 82 128 1 15
sl OE Q CL =15pF ns
tpzL 82 128 1 15
[ __ 8.5 13 1 15
PHZ OF Q CL =15 pF ns
tpLz 8.5 13 1 15
[ 11 167 1 1
PLH CLK Q CL 50 pF 1 s
tPHL 1 16.7 1 19
! 107 163 1 185
PZH OE Q C( =50pF ns
Pz 107 163 1 185
3 1 15 1 17
PHZ OE Q CL =50 pF ns
tpLz 1 16 1 17
switching characteristics over recommended operating free-air temperature range,
Vee =5V 0.5 V (unless otherwise noted) (see Figure 1)
SNS4AHC574
FROM TO LOAD -
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta=25C mn max| UNT
MIN TYP MAX
CL=15pF 130 180 110
fmax MHz
CL = 50 pF 85 115 75
tPLH® 56 86 1 10
PLH CLK Q CL =15 pF ns
tPHL" 5.6 8.6 1 10
tpzH* 5.9 9 1105
Q Cy = 15pF ns
tpzL" oE L=op 59 9| 1 105
tpHz® 5.5 9 1 105
E CL=15pF n
oLz oF Q L=1op 55 9 T 05|
71 106 1 12
'PLH CLK Q Gy =50 pF ns
tPHL 71 106 1 12
! 7.4 11 1125
PZH OE Q CL =50 pF ns
tpzL 7.4 1 1 125
t 71 101 1 15
a2 OE Q CL =50 pF ns
tpLz 7.4 10.1 1 115
* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested.
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SN54AHC574, SN74AHCS574
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH 3-STATE OUTPUTS

SCLS244B - OCTOBER 1895 - REVISED APRIL 1996

switching characteristics over recommended operating free-air temperature range,
Vec =5V 0.5V (unless otherwise noted) (see Figure 1)

SN74AHC574
FROM TO LOAD —
PARAMETER (NPUT) {OUTPUT) CAPACITANCE Ta =25°C mn  max| UNT
MIN TYP MAX
CL =15pF 130 180 110
frax MHz
CL = 50 pF 85 115 75
58 .6 1 1
1PLH CLK Q CL =15 pF 8 0l s
tPHL 5.6 8.6 1 10
§ 59 9 1 10.5
PZH OF Q CL = 15pF ns
tpzL 5.9 9 1 105
£ 5.5 9 1 10.5
PHZ OF Q CL =15 pF ns
tpLz 5.5 9 1105
t 71 10.6 1 12
PLH CLK Q CL=50pF ns
tPHL 71 106 1 12
1 _ 7.4 1 1 12.5
PZH B Q C( =50 pF ns
tpzL 74 1 1125
[{ 71 10.1 1 1.5
PHz OE Q Cp = 50 pF ns
tpLZ 71101 1 15
output-skew characteristics, C| = 50 pF {see Note 4)
SN74AHC574
PARAMETER vee Ta = 25°C UNIT
MIN  MAX
MIN  MAX
' Output skew 33V+03V 1.5 1.5
u n
sk(0) 5V£05V 1 ™
NOTE 4; Characteristics are determined during product characterization and ensured by design.
noise characteristics, Voc =5 V, C = 50 pF, Ta = 25°C (see Note 5)
SN74AHC574
PARAMETER UNIT
MIN  MAX
VoL(p) Quist output, maximum dynamic VoL 0.8 Vv
VoLv)  Quiet output, minimum dynamic VoL -0.8 \J
VoH(v) Quiet output, minimum dynamic Vo 4.2 v
ViH(D)  High-level dynamic input voltage 35 1
ViLD) Low-ievel dynamic input voltage 1.5 Vv
NOTE 5. Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Vo =5V, T4 = 256°C
PARAMETER TEST CONDITIONS TYP | UNIT
de Power dissipation capacitance No load, f=1MHz 28 pF
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SNS4AHC574, SN74AHC574
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH 3-STATE OUTPUTS

SCLS244B - OCTOBER 1995 - REVISED APRIL 1998

PARAMETER MEASUREMENT INFORMATION

o Vee TEST St
st
1kQ O Open PLH/tPHL Open
From Output o tpL2itpzL Vee
Under Test QGND
tPHZPZH GND
CL
(see Note A) I
LOAD CIRCUIT ——— Vee
Timing Input %l 50% Voo ;
< tw » ov
| 1 e ,,"—"— th
| | Vee fou | | v
————— cc
Input X“’* Vee Xso% Vee Data Input 50% Voo ¥ 50% Vee
oV ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PULSE DURATION SETUP AND HOLD TIMES
————— oo Quet
Input 50%Vee % 0% Voe ov {low-level 50% Voc A 50% Voo
I | enabling) | ov
pLH —]l“—ﬂl le—sL tpht tpzL ¥ :‘— I
[ L ! tpz |O—
In-Phase ’ I - VYoH Wi (')utpu: l ! [ = Vee
- 50% Vge 50% V, avetorm 50% V,
Output | i CSOL StatVee ca XO-I: LOiV VoL

(see Note B)

PHL ',‘ ) l—>— toLn ',‘1"”2 o
OutohP | : VoH Waverorp [ ~— =5y YOH
ut-of-Phase aveform VoH-0.3V
Output X 50% Vee Z 80% Vee $1atGND J 80%Vee \ oH
——— VoL (see Note B) ~ov
VOLTAQE WAVEFORMS VOLTAGE WAVEFORMS
DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cy includes probe and jig capacitance.
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
C. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 3 ns, ty = 3 ns.
D. 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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