H D 74 L S 74A ®Dual D-type Positive Edge-triggered Flip-Flops (with Preset and Clear)

HEFUNCTION TABLE BPIN ARRANGEMENT
Ly
Inputs Qutputs ern E vee
Preset Clear Clock D Q Q 3 ul
L H x x H L w[ap| | * 1] ecen
H L X % L H 1K EJ 7 q l__zlzu
- ®
L L b X H H ‘P“E Ezcx
H H 1 H H L ,—’ .I] n
~ 1
H H t L L H i vk [
als CLR PR z] .
H H L x Qo Qo . @
Notes) H; high level, L; low level, X; irrelevant — |—g E P}
t; transition from low to high level
Q,;:level of Q before the indicated steady-state conditions (Top View!)
were established.
Q,; complement of Q, or level of T before the indicated
steady-state input conditions were established. .RECOMMENDED OPERATING CONDITIONS
*: This configuration is nonstable, that is, it will not persist - ,
when preset and clear inputs return te their inactive (high} [tem Symbol | min | typ | max | Unit
level. : Clock frequency Felock 0 - 25 MHz
Pulse | Clock High 25 - -
WTIMING DEFINITION width | Cooprea e e e T
Setup | "H'Data . 20 - -
£ ns
time “L"Data 20t - -
Hold time I 51 - - ns

Note) t; The arrow indicates the rising edge.

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

[tem Symbol Test Conditions min typ* max Unit
Via 2.0 — — v
Input voltage Vir = — 53 v
Vour Vec=4.75V, Vin=2V, ViL=0,8V, lon= - 400:A 2.7 - - v
Output voltage Vor Vec=4.75V, ViL=0.8V, Jor=8mA - — 0.5 v
Vin=2V for=4mA - - 0.4
D ’ — — 20
Sleer | Vee=5.25V, Vi=2.0V i - 91 A
| Clock | - — 20
D - [ = [-oa
Input current '—_(1:371559—:? b Vee=5.25V, Vi=0.4V — — _g: mA
H‘__C]ock - — —0.4
D — — 0.1
_Eje_ar___ I Vee=5.25V, Vi=7V - — 0.2 mA
Preset — - 0.2
[ Clock - - 0.1
Short-circuit output current los Vee=5.250V —20 — 2100 | mA
Supply current Iec** Vec=5.25V _ 1 5! mA
Input clamp voltage Vix Vee=4.75V, Iiv=—18mA — - -1.5 v

* Vre=5V, Te=25°C
** With all outputs open, /¢ is measured with the Q and T outputs high in turn. At the time of measurement, the clock input is grounded.
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HD74LS74A

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

Item ! Symbol Inputs " Qutputs i Test Condition J: min typ | max  Unit
Maximum clock frequency fwax ‘ 25 33 - MHz
tPLu Clock, Clear . CL=15pF, R:=2k$ - 1 13 25 ns
Propagation delay time — Q. Q :
tPHL yer Preset : — 25 40 ns
BTESTING METHOD
1} Test Circuit
11) frmaxs tpLsn tpar (Clock—Q,Q) 1.2) tppt., tpy o (Clear or Preset—~Q,Q)
Faput Ve Oulput §
4.5 [T Cuiput Q T Cf T
g .
5 T i -
g T b g Fuw = 500 l —_—— ; ________ 9
oG F?R { 4’7 TR 1 Losd circuit 1
Zpur =500 N a

”J,'— b

i

[}
-4
Y
x
L)
O

! T . J
i’k .
Same a3 Lond Circwrt 1 »L LR ' Same a5 Load Cirevit 2
Zoul = 90 1 7 '?Input
”L ! J’ P.G.

Lour=hald

#

Naotes) 1. Test is put into the each flip-flop
2. All diodes are 152074 @.
3. C; includes probe and jig capacitance.

Notes)l. Test is put into the each flip-flop
2. All diodesare 152074 (.

3. €, includes probe and jig capacitance,

Waveform Waveform
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Lt trrrs ) Sns, tTHLS6NS,

Note) Clear and preset input pulse;
PRR=IMHz

_—

Note) Clock input pulse; 7 4£ 1508,
7y 6ns, PRR=1MHz, duty
cycles$0% and: for finax,
tTLHEtTHLS2 508
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Lo 0.25_ 0.05
D 025 00|
0° —-15°
Hitachi Code DP-14
JEDEC Conforms
EIAJ Conforms
Weight (reference value)| 0.97 g
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. 10.06
10.5 Max
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1.42 Max

2.20 Max

*0.42 + 0.08

ml Ll
1.27 !

0.40 £ 0.06

*Dimension including the plating thickness
Base material dimension
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Unit; mm
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S 7.807833
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+

o 1.15

N

o
0.70 £0.20
Hitachi Code FP-14DA
JEDEC —
EIAJ Conforms
Weight (reference value)| 0.23 g
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Unit; mm

8.65
9.05 Max
l4nnnnnnon! 8
Ol w
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DGD ™
1 nooooaa 4
3 2
= S| 6.10%830
o +
o 0.635 Max " Q 1.08
o
x
- q = AT
1.27 23 0.60820
9
*0.40 £ 0.06 g
—[0.15
4 0.25 W)
Hitachi Code FP-14DN
JEDEC Conforms
_ EIAJ Conforms
*Pd plating Weight (reference value)| 0.13 g
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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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