H D 7 4L S 1 1 ®Dual J-K Negative-edge-triggered Flip-Flops (with Preset, Common
Clear and Common Clock)
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EBFUNCTION TABLE

Item Symbol | min typ | max | Unit Inputs Outputs
Clock frequency Setock 0 — 30 MH:z Prese.t-w (Elear Clock J K Q [}
FPulse Clock High 20 - - ns L H X x X H L
width B Lo 5| - | - | ns H L x x x L H
Setup "H™Data \ 20) - - ns L L X X X H* H*
time “L"Data * 200 ~ - ns H H i L L. Qo Qo
Hold time t 0,1 - - ns H H ! H L H L
Note} 1;The arrow indicates the falling edge. H H ! L H L H
H H 1 H H Toggle
H H H X X Qo Qu

Notes) H;high level, L; low level, X; irrelevant
}; transition from high to low level

Q,; levei of Q before the indicated steady-state input condi-

tions were established. :

G, ; complement of Q, or level of § before the indicated
steady-state input conditions were established.
Toggle; each output changes to the complement of its previous
ievel on each active transition indicated by 1.
*; This configuration is nonstable; that is, it will not persist
when preset and clear inputs return to their inactive (high)

level,
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BELECTRICAL CHARACTERISTICS ( Ta=—20~+75C)

Item Symbol Test Conditions min typ* max Unit
. i Vin 2.9 - - v
t voitage T B B - e
nput vollag Vi 7 - 0.8 v
Von Vee =479V, Vin= 2V, ¥10=0.8Y, lor= — 400uA 2.7 - - \'
Qutput voltage v Vee=4.75V, Vie=0.8V, | lor=8mA - - 0.5 v
oL e ket
’ Vin=2V JoL=4mA - - 0.4
J. K - - 20
Clear - - 120
e Iy Vee = 5.25V, Vi=2.7TV - - KA
Preset - 60
Clock - 160
J. K - - —0.4
Clear —-1.6
Input current ey It Vee=5.25V, Vi=0.4V e mA
Preset — —0.8
Clock ) - - —-1.6
J. K - - 0.1
Clear - - 0.6
R — I Vee=5.25V, W=7V — - mA
Preset : - B 0.3
Clock ] ‘ — 0.8
Short- circuit output current fns; Vee=5,25V ) - 2} - - 100 mA
Supply current *** e Vee == 5: 25V | - 4 8 mA
Input clamp voltage Vix Vee=4.75V, Iin=—18mA |I - - -1.5 Vv

* Voo =5V, Ta = 25°C

*

Ir1, should not be measuted when preset and clear inputs are low at same time.

**% With all outputs open, JCC is measured with the Q and Q output high in turn, At the time of measurement, the clock input is grounded,

BSWITCHING CHARACTERISTICS ( Vcc=5V, Te=25C)

Ttem Symbol Inputs Outputs Test Conditions min typ max Unit
Maximum clock frequency Jmax 30 45 = MH:
tPLH Clear _ Ci=15pF, RL=2kQ — 1] 20 ns

Propagation delay time Preset Q. Q
tPHL Clock — 15 30 ns
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B TESTING METHOD
1} Test Circuit

1.1) fuas, teen, teue (Clock—Q, Q) 1.2) trui, trin (Clear,Preset—Q,Q)
Vee Owtput @ [nput Vee  Gupw
P.C. jﬂ
[t =
——— e —— —— aut = s Load cirewit L.
[nput 4£v r =ER¢ Lot ciegut =Wl Zout =508 2 l 'R:I cirowit L. :
PR ! 4. Wi W v | 4 Q T r-'-‘- Lal = H I
J ¢ ; -ch- PrPT P l : J’ (Mwl %c,_ J' I
L -
- | X 0 "’;LE ____________ J' +5v X L U A i
Zowl =500 Lngart x -
——* 1] —0—' Sapre aa Load Cireuit 1. l “CLR 2 Same az Load Cirguit L I
CLE
I il
r Zoul =500
Notes) 1. Test is put into the each flipSlop. Notes) 1. Test is put into the sach flip{lop.
2. All diodes are 152074 (@ 2. All diodes are 152074 & .
3. €, includes probe and jig capacitance. 3. ( includes probe and jig capacitance.
Waveform Waveform
T,
v
. W
Clear 90% 0%, \
13V tav
Clnck 105, H o
PNy p——
Preset trLu |_tiwe
__-1 Vou
_jiene 13% 1.3V
Q @ Vou
1.3V 1.3V . trns hin
e Vou & Vou
Vou
L3V 13V
a 1.3¥ L3V ™
Vo
betpaL
Note) Clock input putse; t1r.zr<1 508, #rprr <6ns, PRR=1MHz, duty Note) Clear and preset input pulse: 1z <1508, tzr <6ns,
cycle=50% and: for frgy, (TLE= rHLS2.5D08. PRR=1MHz -
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Unit: mm
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Unit: mm
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*Dimension including the plating thickness EIAJ Conforms
Base material dimension Weight (reference value)| 0.23 g




Unit: mm
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Cautions

1. Hitachi neither warrants nor grants licenses of any rights of Hitachi’s or any third party’s patent,
copyright, trademark, or other intellectual property rights for information contained in this document.
Hitachi bears no responsibility for problems that may arise with third party’ s rights, including
intellectual property rights, in connection with use of the information contained in this document.

2. Products and product specifications may be subject to change without notice. Confirm that you have
received the latest product standards or specifications before final design, purchase or use.

3. Hitachi makes every attempt to ensure that its products are of high quality and reliability. However,
contact Hitachi’ s sales office before using the product in an application that demands especially high
quality and reliability or where its failure or malfunction may directly threaten human life or cause risk
of bodily injury, such as aerospace, aeronautics, nuclear power, combustion control, transportation,
traffic, safety equipment or medical equipment for life support.

4. Design your application so that the product is used within the ranges guaranteed by Hitachi particularly
for maximum rating, operating supply voltage range, heat radiation characteristics, installation
conditions and other characteristics. Hitachi bears no responsibility for failure or damage when used
beyond the guaranteed ranges. Even within the guaranteed ranges, consider normally foreseeable
failure rates or failure modes in semiconductor devices and employ systemic measures such as fail-
safes, so that the equipment incorporating Hitachi product does not cause bodily injury, fire or other
consequential damage due to operation of the Hitachi product.

5. Thisproduct is not designed to be radiation resistant.

6. No oneis permitted to reproduce or duplicate, in any form, the whole or part of this document without
written approval from Hitachi.

7. Contact Hitachi’s sales office for any questions regarding this document or Hitachi semiconductor
products.
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