74HC74

General Description

The 74HC74 are dual positive edge triggered D-type flip-flop. They have individual data (nD),

clock (nCP), set (ngD) and reset (nﬁD) inputs, and complementary nQ and n(_) outputs. Data at the
nD-input, that meets the set-up and hold time requirements on the LOW-to-HIGH clock transition, is
stored in the flip-flop and appears at the nQ output. Schmitt-trigger action in the clock input, makes the
circuit highly tolerant to slower clock rise and fall times. Inputs include clamp diodes. This enables the use
of current limiting resistors to interface inputs to voltages in excess of V.

Features:

Symmetrical output impedance

Low power dissipation

Balanced propagation delays
Specified from -40C to +105C
Packaging information: DIP14/SOP14,

Block Diagram And Pin Description
» Block Diagram
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Figure 1. Logic symbol Figure 2. [EC logic symbol
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Figure 3. Logic diagram for one flip-flop
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Figure 4. Functional diagram
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Pin Configurations

1RD [ 1 | Q [14] Vce
1D [ 2| [13] 2RD
1CP [ 3 | [12] 2D
15D [ 4 | [11] 2CP
1Q [ 5 | [10] 2SD
1Q [ 6 | [ 9] 2Q
GND [ 7 | 8] 20
Pin No. Pin Name Description
1 1RD asynchronous reset-direct input (active LOW)
2 1D data input
3 1CP clock input (LOW-to-HIGH, edge-triggered)
4 1SD asynchronous set-direct input (active LOW)
5 1Q output
6 1Q complement output
7 GND ground (0V)
8 2Q complement output
9 2Q output
10 2SD asynchronous set-direct input (active LOW)
11 2CP clock input (LOW-to-HIGH, edge-triggered)
12 2D data input
13 IRD asynchronous reset-direct input (active LOW)
14 Vee supply voltage
Function Table
Input Output
nSD nRD nCP nD nQ n()
L H X X H L
H L X X L H
L L X X H H
Input Output
nSD nRD nCP nD nQp+ nQ,.,
H H T L L H
H H 1 H H L

Note: H=HIGH voltage level; L=LOW voltage level; X=don’t care;
1=LOW-to-HIGH transition;, Qn+1=state afier the next LOW-to-HIGH CP transition,
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Absolute Maximum Ratings

(Voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions Min. Max. Unit
supply voltage Vee - -0.5 +7 Vv
input clamping current Lk Vi<-05VorV,>Vq+05V - +20 mA
output clamping current Iok Vo <-0.5V or Vg > Veet0.5V - +20 mA
output current I -0.5V <V < Vect0.5V - +25 mA
supply current Icc - - 100 mA
ground current Ignp - -100 - mA
total power dissipation Pt - - 500 mW
storage temperature Ty - -65 +150 T
soldering temperature To 10s ]S)Cl)l; iig T

Note:

[1] For DIP14 packages: above 70°C the value of P, derates linearly with 12mW/K.
[2] For SOP 14 packages: above 70°C the value of P, derates linearly with 8mW/K.

Recommended Operating Conditions

Parameter Symbol Conditions | Min. | Typ. | Max. | Unit
74HC74
supply voltage Vee - 2.0 5.0 6.0 \%
input voltage Vi - 0 - Vee \%
output voltage Vo - 0 - Vee \%
. o . VCC=2AOV - - 625 ns/V
input transition rise and AYAV V=45V i 167 139 ns/V
fall rate
Vcc=6AOV - - 83 ns/V
ambient temperature Tamb - -40 - +105 T

DC Characteristics

(T.my=-40"C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions | Min. | Typ. | Max. ‘ Unit
74HC74

Vec=2.0V 1.5 12 - \J

HIGH-level Vi V=45V 315 | 24 | - v
input voltage :

VCC=6A0V 42 32 - \'%

Vec=2.0V - 0.8 0.5 \J

LOW-level Vi V=45V 21 135 ] v
input voltage :

VCC=6A0V - 2.8 1.8 \"

HIGH-level Vo VeV or Vi I5=-4.0mA,; VCC=4A5V 3.84 | 432 - \%

output voltage Io=-52mA; V¢c=6.0V 5.34 | 5.81 - \%

LOW-level Vo, ViV or Vi Io=4.0mA; Vec=4.5V - 0.15 ] 033 \Y

output voltage [5=5.2mA; V¢=6.0V - 0.16 | 033 \Y

e R SR

supply current Iee VI:VCC\;’;S()N([))\;[[‘FOA; - - 40 UA

input
capac[;tance G i i 33 i pF
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AC Characteristics

(Ta=-40°C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions ‘ Min. ‘ Typ. ‘ Max. ‘ Unit
T4HCT74
_ V(_-(_-=2 OV - 47 220 ns
nCP to nQ,nQ , ] Vec=4.5V - 17 44 ns
propagation tpa | seeligure®d Vee=5.0V;C,=15pF - || - [ ns
elay '
: Vee=6.0V - 14 37 ns
B 3 Vee=2.0V - 50 250 ns
nSD to nQ,nQ . 1 Vee=4.5V - 18 50 ns
prosa]gauon tpd see Figure 7 Vee=5.0V:C =15pF - 15 - ns
elay '
} Vee=6.0V - 14 43 ns
_ _ Vcc=2_0\f - 52 250 ns
nRD to nQ,nQ . [ VC(_=45V - 19 50 ns
prosa]gauon Tpd see Figure 7 Vee=5.0V.Ci=15pF _ 16 _ ns
elay '
: Vee=6.0V - 15 43 ns
— V(_-(_-=2.0V - 19 95 ns
n,Q=nQ, 1, see Figure 6! Vee=4.5V - 7 19 ns
transition time Vo6 0V 6 16 ns
cc=0. - :
. V(_-(_-=2.0V 100 19 - ns
pu]c;gxpvidth tw see Figure 6 Vec=4.5V 20 7 - ns
‘ Vc=6.0V 17 6 - ns
— _ V(_-(_-=2.0V 100 19 = ns
nb]D, nlf;Dh tw see Figure 7 V=45V 20 7 - ns
pulse widt Vee=6.0V 17 6 - ns
— _ V(_-(_-ZZ Y% 40 3 - ns
nSD, nRD trec see Figure 7 Vece=4.5V 8 1 - ns
recovery time V=60V 7 1 ns
cc— . = .
. V(_-(_-=2 OV 75 6 - ns
é’e[t)_lig ?i(r}]i toy see Figure 6 Vec=4.5V 15 2 - ns
' Vec=6.0V 13 2 - ns
. V(_-(_-=2 OV 3 -6 - ns
I;Iz]::lot?r(r;: th see Figure 6 Vece=4.5V 3 -2 - ns
V(_‘(_‘=f).0v 3 -2 = ns
V(_-(_-ZZ.UV 4.8 23 - MHz
nCP | V=45V 24 | 69 | - | MHz
maximum fmax see Figure 6 Vee=5.0V-C,=15pF 76 MH
frequency ccO IV P - - =
V(_‘(_‘=f).0\f 28 82 - MHz
_power C,=50pF;f=1 MHz:
dissipation Cep VL= G%Iﬁ o V. _[fl’ - 24 - pF
capacitance : <
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Testing Circuit
AC Testing Circuit
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Figure 5. Test circuit for measuring switching times

Definitions for test circuit:
C;=load capacitance including jig and probe capacitance.
Rq=termination resistance should be equal to the output impedance Z, of the pulse generator.

AC Testing Waveforms

Vi —‘
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Figure 6. Input to output propagation delays
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Measurement Points

Input Output
T
ype Vu Vu
T4HC74 0.5xV¢e 0.5xVce
Test Data
Type Input Load Test
Vl tr ’ tf CL RL
TAHC74 VCC 6.0ns 15pF, SOPF 1kQ tprLy, tpHL
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PACKAGE MECHANICAL DATA

DIP14
B D1
1
1
=
y ‘ i
C d
I I O Y Y I B
[ <
I I N N I A I
a
Dimensions In Millimeters(DIP14)
Symbol : A B D D1 L L1 a C d
Min: 6. 10 18.94 8.40 7.42 3.10 0.50 3.00 1. 50 0. 40
2.54 BSC
Max: 0. 68 19. 56 9.00 7.82 3.55 0.70 3. 60 1.55 0.50
SOP14
-_Q
B ’1 A
U T
U Al
|'FEEEAEE A
La [.b 0.25
Dimensions In Millimeters (SOP14)
Symbol : A Al B C C1 D Q a b
Min: 1. 35 0. 05 8. 55 5. 80 3. 80 0.40 0° 0. 35
1. 27 BSC
Max: 1.55 0.20 8.75 6. 20 4. 00 0. 80 8° 0. 45
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