MITSUBISHI HIGH SPEED CMOS

M74HC73P/FP/DP

DUAL J-K FLIP-FLOP WITH RESET

DESCRIPTION

The M74HC73 is a semiconductor integrated circuit con-
sisting of two negative-edge triggered J-K fiip flops with in-
dependent control inputs.

FEATURES
® High-speed: 50MHz clock frequency typ.
{CL=15pF, Vge=5V)
® {ow power dissipation: 10 W/package, max
(Vee=5V, Ta=25C, quiescent state)
High noise margin: 30% of Vcc, min (Voc=4.5V, 6V)
Capable of driving 10 74LSTTL loads
Wide operating voltage range: Voe=2~6V
Wide operating temperature range: Ta=—40~+85C

APPLICATION
General purpose, for use in industrial and consumer digital
equipment.

FUNCTIONAL DESCRIPTION

Use of silicon gate technology allows the M74HC73 to
maintain the low power dissipation and high noise margin
characteristics of the standard CMOS logic 4000B series
while giving high-speed performance equivalent to the
741873

The M74HC73 contains two edge-triggered J-K flip flops,
each circuit with independent clock input CK, direct reset
input Rp, and both inputs J and K.

When CK is high, the J and K signais can be read. When
CK changes from high-level to low-level, the signals just

PIN CONFIGURATION (TOP VIEW)
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previousy input at J and K appear at outputs Q and Q in
accordance with the function table given. When Rp is low,
Q and Q will become low and high respectively, irrespec-
tive of other inputs. When used as a J-K flip flop, Rp should
be maintained at high-level.

A unit, the M74HC107, having the same functions and elec-
trical characteristics as the M74HC73 is also available.

This offers easy mounting with pins 7 and 14 being GND
and Ve respectively.

LOGIC DIAGRAM (EACH FLIP FLOP)
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MITSUBISHI HIGH SPEED CMOS

M74HC73P/FP/DP

DUAL J-K FLIP-FLOP WITH RESET

FUNCTION TABLE (Note 1)

Inputs Outputs

Rp CK | J K Q Q
L X X X L H
H | L L Q° Q°
H i L H L H
H i H L H L
H | H H Toggle
H L X X Q° Q°
H H X X Q° Q°
H 1 | X X Q° Q°

Note 1 @ t . Change from low to high
| : Change from high to low
X . rrelevant
9" : Output state Q before clock input changed
Q° . Qutput state Q before clock input changed

Toggle : Inversion state before clock input changed

ABSOLUTE MAXIMUM RATINGS (Ta= —40~+85C, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~+7.0 \'
vV, Input voltage —0.5~Vcc+0.5 \'
Vo Output voltage —0.5~Vee+0.5 v |
i Input protection diode current vi<tv -2 mA
Vi > Vee 20
lok OQutput parasitic diode current Vo< OV —2 mA
Vo > Vee 20
lo Output current per output pin +25 mA
lec Supply/GND current Voe, GND i +50 mA
Pd Power dissipation (Note 2) i 500 mw
Tstg Storage temperature range J —65~+150 c
Note 2 : M74HC73FP, Ty = —40~+60C and T4 = 60~85C are derated at —6mwW/C.
M74HC73DP, Tq = —40~+4-50C and T4 = 50~85C are derated at —5mwW/C.
MITSUBISHI 7—63
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MITSUBISHI HIGH SPEED CMOS

M74HC73P/FP/DP

DUAL J-K FLIP-FLOP WITH RESET

RECOMMENDED OPERATING CONDITIONS (7= —40~+85¢)

Limits .
Symbol Parameter Min Tvo Mox Unit
*VCC Supply voltage 2 6 v
Vi Input voltage 0 Voo ! V%
Vo Output voltage 0 Vee \']
Topr Operating temperature range ) —40 +85 c
[ Vee = 2.0 0 1000
tr, 4 | Input risetime, falltime chc =4,5v 0 500 ns
J [ Vec =6.0v 0 400 !
ELECTRICAL CHARACTERISTICS
[ Limits i
Symbol Parameter | Test conditions 25C —40~+85C Unit
J VeelV) Min Typ } Max Min | Max
. Vo = 0.1V, Vee—0.1V 2.0 1.5 ! 1.5 ‘
Vin High-level input voltage ) 4.5 3.15 3.15 v
llg| = 20uA
6.0 4.2 4.2 |
Vo =0.1V, Vec—0.1v 2.0 0.5 0-5
ViL Low-level input voltage 4.5 1.35 1.35 \4
[1o] = 20uA i
6.0 1.8 ; 1.8
low = —20uA 2.0 1.9 1.9 |
bow = —20uA 4.5 4.4 Io44
Von High-level output voltage Vi= Vi, Vi lon = —20uA 6.0 5.9 : 5.9 1 v
lon = —4. OmA 4.5 | 418 413
fon = —5. 2mA 6.0 | 5.68 f 5.63
tor = 20uA 2.0 0.1 0.1
loo = 20uA 4.5 0.1 0.1
VoL Low-levei output voltage Vi=Vy, Vi lor = 20uA 6.0 0.1 ' 0.1 v
lo. = 4.0mA 4.5 0.26 0.33
loL = 5.2mA 6.0 0. 26 0.33
Lin High-level input current V=6V 6.0 0.1 1.0 A
i Low-level input current V)= 0V 6.0 —0.1 —1.0 uA
lce Quiescent supply current Vi =Vce, GND, Ip=0uA 6.0 : 2.0 . 20.0 § wuA
29— MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS
M74HC73P/FP/DP

DUAL J-K FLIP-FLOP WITH RESET

SWITCHING CHARACTERISTICS (Vec =5V, Ta = 25¢)

[ Limits

Symbol Parameter Test conditions r Unit
N 7 Min Typ Max
*.fm,ax Maximum clock frequency 30 MHz
trin Low-level to high-level and high-level to low-level 10 ns
traL output transition time 10 ns
toLw Low-level to high-ievet and high-level to low-level CL = 15pF {Note 4) 28 ns
tenL output propagation time (CK — Q, Q) 28 ns
_tp,:r; Low-level to high-level and high-levei to low-level I 34 ns
ton | output propagation time (Ro—Q, Q) | l . 34 | s
SWITCHING CHARACTERISTICS (Voo =2~6V, T3 = —40~+85C)
: ! I Limits
Symbol Parameter Test conditions 25C [ —40~+85C Unit
VeolV) Min Typ  Max Min | Max
. 2.0 5 4
fmax ! Maximum clock frequency ! 4.5 27 : 21 MHz
6.0 31 ‘ 24 |
2.0 75 T g5 !
trim i Low-level to high-level and 4.5 i 15 | 19 ns
, 6.0 |13 | 16
[ ---——— high-level to low-level + t
2.0 75 95
tyl output transition time 4.5 | 15 : 19 ns
6.0 RE! e
2.0 160 195
tein Low-level to high-level and C = 50pF (Note 4) 4.5 | 32 39 ns
¢ high-level to low-level 6.0 ‘ 28 ‘ 34
T output propagation time 2.0 ; 180 195
terL (CK—Q, @ 4.5 | 32 |39 ns
6.0 | 28 | 34
] | 2.0 " e Toss
toLn Low-level to high-ievel and 4.5 | 39 47 ns
o high-level to low-level 6.0 : 34 40
output propagation time 2.0 " 195 235
tonL (Ro—Q, @) 4.5 39 47 ns
6.0 : L34 40
C, Input capacitance | ! : 10 ¢ 10 pF
Cpp Power dissipation capacitance (Note 3) '1 52 N pF
Note 3 : Cpp is the internal capacitance of the IC calculated from operation supply current under no-load conditions. (per flip flop)
The power dissipated during operation under no-load conditions is calculated using the following formula:
Py = Cep * Vee? * fitee * Vee
TIMING REQUIREMENTS (Voc = 2~6V, Ta = —40~+85C)
Limits [
Symbol Parameter Test conditions 25T —40~+85C Unit
Vee(V) | Min Typ | Max Min | Max
2.0 80 101
tw CK, Ro pulse width 4.5 16 20 | ns
6.0 14 ; 17
- 2.0 100 ‘ 125
tey J, K setup uje with 45 20 | ! 25 ns
respect to CK 6.0 17 j 2
i
J, K hold time with 2.0 0 ‘ 0
th respect to CK 4.5 0 0 ns
6.0 0 : 0
_ ) ) 2.0 100 | 125
trec Rp recoverLume with © 45 20 . 25 ns
respect to CK ‘ 6.0 17 1 o1 |
MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC73P/FP/DP

DUAL J-K FLIP-FLOP WITH RESET

Note 4 . Test Circuit

INPUT Ve OUTPUT
PG DUT
J (1)The pulse generator (PG) has the following
500 C. characteristics (10%~90%): t; = 6ns, tf = 6ns
GND (2) The capacitance C_ includes stray wiring
capacitance and the probe input capacitance.

TIMING DIAGRAM

Ro 50% 150% \

VCC
50%
\— GND
trec tw ,
VCC
CK \ 50% 50% 50%

GND

toLn teHL

L tene
0% 9% Vou
Q 50% 50% 50%
10% 10%
trim trh Vou

trne trin toLn
~ I i ,
90% 0% o
Q 50% 50% 509
10% 10% Vo
teHL torn

K 50% 7
GND
/—\ Vee
50%

tsu_y th
Vee
CK 50%
GND
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MITSUBISHI {DGTL LOGICY 910 » [ b249s27 0012849 9 B

MITSUBISHI HIGH SPEED CMOS

PACKAGE OUTLINES

6249827 MITSUBISHI (DGTL LOGIC) 910 12848 D 1-40-20
TYPE 14P4 14-PIN MOLDED PLASTIC DIP Dimension in mm
19402 .
|

s N s 8 s I e B s B

O
6.3+0.15

| SN [ Wi g S g sma gy mmmt gy == |

. 762403 |
4.smax ]/
0.5MIN |3MIN 0.27+0:07
v ! R N
l 0.5:+0,1
>l 2.54+0.25 15584 7.6~10
TYPE 16P4 16-PIN MOLDED PLASTIC DIP Dimension in mm

+0.5
- 19 022
In e B e B cvemn B s B e B s |
o
[~
O 5
<
0|
T T 7 T O d
7.62+0.3
g T Joou {o—
! ‘ 0.5MIN [3MIN . 0.2710.07
) O 0,05
o3 2,564£0.25 0.5+0.1
. +0.3
101 - 1.5254 . 7.6-10
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MITSUBISHI {DGTL LOGICYH 91D D IL&HHBE? 0012850 § l—

MITSUBISHI HIGH SPEED CMOS

PACKAGE OUTLINES
910 12850 D TZqQ. 4

6249827 MITSUBISHI (DGTL LOGIC)

i

Dimension in mm |.

- TYPE 20P4° 20-PIN MOLDED PLASTIC DIP

24105

[ —0.2 -
I::LJ"']HI"‘II_II_II_II"'IH _l

o

@) N
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4.5MAX

0.5MIN |3IMIN

TYPE 24P4D 24-PIN MOLDED PLASTIC DIP

Dimension in mm

o 2.9 .
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B
O O J
0|
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T
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i

+0.07
0.5MIN [3MIN 0.27_0.05

1.53+0.3 7.6~10
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MITSUBISHI {DGTL LOGICY

6249827 MITSUBISHI (DGTL LOGIC)

e v

91D D IEEH‘I&E? 0012857 7 r

MITSUBISHI HIGH SPEED CMOS

PACKAGE OUTLINES
91D 12851 D T-G0.20

1.9£0.2

“ARAARAR

Q

10.1+0.1

o THHHH

Il

0_4+0.I

—0.05

(0.8)

1.8+0.1

TYPE 14P2N 14PIN MOLDED PLASTIC SOP

r 3
NinislEininini,
-

Dimension in mm

A (15/1)

“AHAAHAAR

5.3:1+0.1

TYPE 16P2N 16PIN MOLDED PLASTIC SOP

Dimension in mm

7.8+0.3

© HHH He
1,27+0,15
04381
% 10.120.1 N %
e H——t—a—t H—tF A (15/1)
r_ 4°+4°
G-03 MITSUBISHI _
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MITSUBISHI {D6TL LOGICH AMI_TS—UB_IS!I HIGH SPEED CMOS r
PACKAGE OUTLINES
6249827 MITSUBISHI (DGTL LOGIC) 91D 12852 D T-40-20

TYPE 20P2N 20PIN MOLDED PLASTIC SOP - Dimension in mm

"AAAARAAARE"

5.3+0.1
7.8+0.3

Q

. FEUOE b

—=0.05 |

0.1

12.640.1
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+

A (15/1)

TYPE 24P2 24PIN MOLDED PLASTIC SOP Dimension in mm
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f’s
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mininininisinininininl) J*_ 52
i B 0.5+0.2
15.0+0.2 i #
gl B 8.1240.3
2935 6—-04%
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NITSUBISHI {DGTL LOGICY 91D D l&.auaaa? 0012853 n’r
MITSUBISHI HIGH SPEED CMOS

PACKAGE OUTLINES
6249827 MITSUBISHI (DGTL LOGIC) 91D 12853 D [HGO-Q0

TYPE 14P2P 14-PIN MOLDED PLASTIC SOP(JEDEC 150mil body)

“g R HAAH

Dimension in mm

0.175+0.075
Ean BN EE——

3.9%0.1
6+0.2

O .
THEREOR. A
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TYPE 16P2P 16-PIN MOLDED PLASTIC SOP(JEDEC 150mil body)

N

Dimension in mm
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NiTSUBISHI {D6TL LOGICH . 91D D E249827 001265y 2 r

MITSUBISHI HIGH SPEED CMO0S

, PACKAGE OUTLINES
6249827 MITSUBISHI (DGTL LOGIC) 91D 12854 D TRGD-0

TYPE 20P2V 20-PIN MOLDED PLASTIC SOP(JEDEC 300mil body)

Dimension in mm
@
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