High-Speed CMOS Logic MN74HC Series MN74HC 107/ MN74HC107$

MN74HC107/MN74HC107S

Dual J-K Flip-Flops with Clear

W Description P-1
MN74HC107/MN74HC107S contain dual J-K flip-flop with clear,
and each flip-flop has independent J, K, clock, clear input and
complementary output Q and Q. Input data is transferred to the
output on the negative-going edge of the clock pulse. Clear
operates on the low level regardless of the clock.

Adoption of the silicon gate CMOS process has resulted in low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL; LS TTL 10-inputs can
be directly driven.

A resistor and diode are provided in Vpp and Vsg 10 protect the
input/output from damage by static electricity. Same pin confi- P-2
guration and function as the standard 54LS/74LS.

14-pin plastic DIL package

-

Il Truth table

Input Output — 14-pin Panaflat package (SO-14D)
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Note: 1 ]
17X_: Data input is transferred to output on the negative-going KIE‘ 1Kz
edge from HIGH to LOW of the clock QZEﬁ kT _1:0|cLR2
2.X: Either HIGH or LOW; it doesn’t matter B CLR ¢1xd
3. Qo (Qo): Q (Q) level prior to determination of input condi- erﬁ_— o E]CI—KZ
tion shown in table V”-‘E E] 12
4. Toggle: With \_ change, output becomes a complement of the

previous condition

B Logic diagram
CLRo
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High-Speed CMOS Logic MN74HC Series MN74HC 107/ MN74HC107S

B Absolute maximum ratings

Item P Sym. Rating Unit
Supply voltage Voo —0.5~7.0 \Y
Input/output voltage Vi, Vo —0.5~Vop+0.5 \Y
Input current I +20 mA
Qutput current To +25 mA
Ta=—40~+60C | 400
MN74HC107 1 Py [ mW
Power , Ta=+60~+85C Decrease to 200mW at the rate of 8mW/°C
dissipation | Ta=—40~+607 275
MN74HC107S }+V————— — Py mW
Ta=+60~+85C Decrease to 200mW at the rate of 3.8mW/°C
Storage temperature range Tstg —65~ +150 T
Supply current Inr;, Iss +50 mA
B Recommended operating conditions
Ttem 1 Sym. J Rating Unit
Operating supply voltage ' Vi l 1.4~6.0 vV
Input voltage . v j 0~ Vip Y
Operating temperature range Topr —40~ +85 ! T
Input rise and fall time te. U 0~500 l ns
B DC characteristics (Vpp =5V 1£10%, Vis=0V)
Item ‘ Sym. Test conditions Ta= x— 40T + Ta= f 25 1 T2z r+ 8T Unit
| Min. - Max. | Min. | Max. | Min. : Max.
Quiescent supply current | Ipp ' Vi=Vpp or Vss o4 j 4 ! T 40 ¢ MA
Vo=Vpy—1.0V - Vin=4.5V 315 | "3.15 | 315
High level input voltage . Viy or 0.5V [ Vpn=5.0V i 3.50 [3.50 | 3.50 Y
1 ol = 14A NVon—=5.5V  3.85 | 3,85 | 3.85 ‘
Vo=Vop—1.0V  Ym=45V © 0.9 | " 0.9 0.9 |
Low level input voltage ' Vi or 0.5V [Vin=5.0V ! 10 [ 1.0 1.0 vV
| Mol = 1uA Vin=5.5V 1 DLl 11
Input current 0 | Vi=Vinoor Vss © 0.3 ;0.3 co 1 HA
High level output voltage | Vou | Vi=Von or Vss, [o S 1#A V=005, Von—005 V005 v
Low level output voltage Vo Vi=Vpp or Vss. lo| £ 1A “ 0. 05 | 0.05 0.05 . V
High level output current Ton Vi=Vimor Vss, Vo=Vin—0.8V =6 " . 5 —4 © mA
Low level output current Lot | Vi=Vppor Vss. Vo=0.4V 6 | 5 . 4 mA

B AC characteristics (Vop=5V, Vss=0\, Ta=25C Input transition time <6ns, C; =50pF)

Item T Sym. | Test conditions [ Min. Typ. Max. } Unit
Qutput rise time |t 8 15 | ns
Output fall time 1 ) trat H 6 15 ns
Minimum data set-up time ! tsu - 20 ns
Maximum clock frequency fmax | ) ) .30 MHz
Propagation time (L>H) CLK~QQ | teiw I o 25 s
Propagation time (H—-L) CLK-Q.,Q ten - ’ ; 25 ) nsﬁ )
Propagation time (L~H) PRCLR>QQ | trn . _ | 25 ns
Propagation time (H~L) PR,CLR-Q,Q . teni ! ' 25 ns
Minimum clear pulse width C twen l 25 J ns
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High-Speed CMOS Logic MN74HC Series MN74HC 107/ MN74HC107S

3% Switching time measurement circuit and waveform
(1) tTLy, tTHL, tsu, fmax, tPLe/tPHL(CLK—Q, Q)

1. Measurement circuit 2. Waveforms

Viﬂ 3K
CLR
; '
K Q Output
c 507 507
CLK I Q 50%, D,
#10% %10%
P.G. trii tin.
— 0% 507%
Q 50% 50%
10% 10%
tTHt hﬂ.H

(2) teru/teuL(PR, CLR—Q, Q). twen, twep

1. Measurement circuit 2. Waveforms
Vip <6ns =6ns
0
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CLR 50%
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