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DUAL D-TYPE POSITIVE EDGE-TRIGGERED FLIP FLOP WITH SET AND RESET
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DESCRIPTION

The M74AS74P is a semiconductor |ntegrated cireuit
consisting of two D-type positive-edge-triggered flip-
flop circuits. Each of the circuits has independent inputs
such as data D, clock T, direct set Sp and direct reset
Ro.

FEATURES

@ Positive-edge-triggering

@ Independent inputs and outputs for each flip-flop
® Direct set and reset inputs
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APPLICATION
General purpose, for use in industrial and consumer
digital equipment.
Outline 14P4
FUNCTIONAL DESCRIPTION
When T changes from low-level to high-tevel, the D sig-
nal just before the change appears at Q and Q outputs
in accordance with the function table. Use of SD and RD
allows direct R-S flip-flop operation. When SD and RD
are low-level, Q and Q are high-level. But if Sp and Ro
become high simuitaneously from this condition, the
state of Q and Q cannot be predicted. When used as a
D-type flip-flop, Sp and Rp should be maintained in
high-level.
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DUAL D-TYPE POSITIVE EDGE-TRIGGERED FLIP FLOP WITH SET AND RESET

FUNCTION TABLE (Note 1)

inputs Outputs

Sp Ro T D Q Q

L H X X H L

H L X X L H

L L X X H* H*

H H L X Q° Q°

H H 1 H H L

H H 1 L L H

Note 1 1 : Transition from low to high level {positive edge trigger)

Q°: Level of Q before the indicated steady-state Input conditions were established.
Q°: Level of Q before the Indicated steady-state input conditions were established.
X :lrrelevant
*

ABSOLUTE MAXIMUM RATINGS (Ta=—20~+75%C, unless otherwise noted)

T-46-07-05

o Hf S_D and Rp simultaneously become high-level from this condition then {he state of Q and Q cannot be predicted.

Symbol Parameter Conditions Ratings Unit
Veeo Supply voltage —0.5~+7 Y
\Z) Input voltage —0,5~-+7 \%
Vo Output voltage High-level state —0.5~Vcc A\
Topr Operating free-air ambient temperature range —20~+475 c
Tstg Storage temperature range ~—65~--150 c

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Limits Unit
Min Typ Max
Veeo Supply voltage 4.5 5 5.5 \'
Vi High-level input voltage 2 \
Vi Low-level input voltage 0.8 v
lon High-level output current 0 —2 mA
fov Low-level output current 0 20 mA
Topr Operating free-air ambient temperature range —20 —+75 c
MITSUBISHI
2—18 ELECTRIC




e St e anryae ot et o e i

FRESp——

totm———

MITSUBISHI {DGTL LOGIC} 91 DE.!:.E'-HEE'? 00121490 O
’ MITSUBISHI ASTTLs

M74AS74P

6249827 MITSUBISHI (DGTL LOGIC) 91D 12190 B
DUAL D-TYPE POSITIVE EDGE-TRIGGERED FLIP FLOP WITH SET AND RESET

' ' T~46-07-05 :
ELECTRICAL CHARACTERISTICS (Ta=—20~+75C, unless otherwise noted)
Limits -
Symbol Parameter Test conditions + Unit
Min Typ Max
Vic input clamp voltage Vec=4.5V, ljc==—18mA —1.2 \
Vou High-level output voltage Veoc=4.5V~5. 5V, loy==—2mA Voe—2 \
VoL Low-level output voltage Veo=4.5V, lo.=20mA . 0.5 v
[} Input current at maximum voltage Veo=5.5V, V=7V 0.1 mA
D, T 20
hn High-level input current === Vee=D5.5V,V|=2.7V -~ unA
Sos Ro : . 40
D, T —0.5
Ly Low-level input current |f——== Vee=b.5V, V,=0. 4V mA
Spbs Ro —1.8
lo Output current Vee=5.5V, Vo=2, 25V —30 —112 ] mA
lec Supply current Vee=D5. 5V (Note 2) 10.5 16 | mA
*: All typical values are at Vgc=5V, Ta=25C. H
Note 2 : The supply current is measured altérnately at D=T=8,=0V, Rp=4. 5V (Q=high-level) and D=T=R,=0V, 5,=4.5V (Q= |
high-level).
SWITCHING CHARACTERISTICS -
Test conditions/Limits
Vee=4.5~5.5V (Note 3)
CL=50pF :
Symbol Parameter b P Unit .
. R =500Q !
Ta=0~70C Ta=—20~+475C
Inputs [Outputs| Min | Typ* | Max | Min | Typ* | Max ,
fmax Maximum clock frequency T Q,Q | 105 95 MHz £
[ ==l o5 3 7.5 3 8.5 :
. s ns i
ter 0P 3.5 0.5 | 3.5 11.5 !
Propagation time
teLn — 3.5 8 3.5 g
T Q,Q - ns
tpHL 4.5 9 4.5 10 H
*: All typical values are at Vgc=5V, Ta=25C.
Note 3: Measurement circuit
INPUT Vee OUTPUT (1) The pulse generator (PG) has the following characteristics: :
T PRR<S 1MHz H
: tr=2ns, tf=2ns :
PG DUT Vin=3.5V, V; =0.3V ;
l duty cycle=50% X
50Q Jr :LCL R Zo=50Q
(2) C_includes probe and jig capacitance.

5
5
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TIMING REQUIREMENTS (Vco=4.5v~5.5V, CL.=50pF, R =5000)
Limits
Symbot Parameter Ta=0~70C Ta=—20~-475C Unit
Min | Typ* | Max Min | Typ* | Max
‘W(TH) T “H" 4 4
1, T “L" 5.5 5.5
Wt puise width — ns
twisg) Sp "L 4 4
tw(rp) Rp “L” 4 4
tsuo) . D 4.5 74. 5
tsusy) Setup time before Tt Sp “H" (inactive) 2 2 ns
tsutag) Ro “H"” (inactive) 2 2
thio} Hold time after T t D o] 0 ns
*: All typical values are at Vco=56V, Ta=25C.
t : Transition from low to high level (positive edge trigger)
TIMING DIAGRAM (Reference level=1.3V) q [
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Note 4: The shaded areas indicate the period when the input is permitted to change for predictable
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TYPE 14P4 14-PIN MOLDED PLASTIC DIP"

- +0.5
19 —0.2
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O
6.3%0.15

4.5 MAX

3MIN

2.54:£0.25

' 03
15_0'

. Dimension in mm

7.62+0.3

TYPE 16P4 16-PIN MOLDED PLASTIC DIP

. +0.5
. 19_02 .

I—"'Lr_ll'_Lr""lr'_ll—‘I[_I |

- o

6.3+0.15

4.5 MAX

3 MIN

. Dimension in mm -

7.6240.3

1742 F-01
-4  MITSUBISHI
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TYPE 20P4 20-PIN MOLDED PLASTIC DIP

+0.5
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