\ YR Series 54H/74H

Series DM54H/DM74H

general description

series.

The Series 54H/74H extends the breadth of the
Series 54/74 Family by adding a product tine
which is approximately twice as fast as the basic

The products are completely miscible speed.

within a system; and it is generally considered-
good engineering to optimize a design by utilizing
the Series 54H/74H only where needed for higher

connection diagrams
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dual 4-input NAND gate
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DM54H30/DM74H30
8-input NAND gate

Dual-In-Line Package Only (Con’t on Page 2-6)
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triple 3-input NAND gate
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DMS54H40/DM74H40
dual 4-input NAND buffer
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N
s absolute maximum ratings operating conditions
(a] MIN MAX UNITS
~ Supply Voltage v Supply Voltage
I Input Voltage 5.5V DMB4HXX 4.5 5.5 v
< Operating Temperature Range DM74HXX 4.75 5.25 v
0 Series 54H —55°5: to +125:C Temperature
Series 74H 0°C to +70°C DM54HXX 55 125 °c
E Storage Temperature Range -65°C to +150°C DM74HXX 0 70 °c
(=] Lead Temperature {Soldering, 10 sec} 300°C
(7]
o
5 electrical characteristics
w
PARAMETER CONDITIONS MIN TYP MAX UNITS
Input Diode Clamp Voltage Ve =5.0V, Ta = 25°C, Iy = ~12mA -15 \%
togical “1” Input Voltage Vee = Min 2.0 A\
Logical 0" Input Voltage Ve = Min 0.8 v
Logical 1" Output Voltage
All Devices, Except DM54H40/DM74H40 Ve = Min, 1o = -500 pA, Vi = 2.0V or 0.8V 2.4 v
and Open Collector Circuits
DM54H4(/ DM74H40 Vee = Min, I = ~1.6 mA, V,y = 2.0V or 0.8V 2.4 v
Logical “0” Output Voltage
All Devices, Except DM54H40/DM74H40 | Ve = Min, I = 20 mA; V| = 2.0V or 0.8V 0.4 v
DM54H40/DM74H40 Ve = Min, 1o = 60 mA, V,y = 2.0V or 0.8V 0.4 v
Logical “1”" Output Current
All Open Collector Circuits Vee = Min, Vour =55V, Vi = 2.0V or 0.8V 250 MA
Except DM54H60,DM54H62 @ -55°C 320 MA
DM74H60,DM74H62 @0°C 570 uA
DM54H61, DM74H61 VouT = 2.2V 50 HA
Logical 0" Input Current Vee = Max, Vi = 0.4V —2.0 mA
Logical 1" Input Current Vee = Max, Vin = 2.4V 50 HA
Vee = Max 1.0 mA
Output Short Circuit Current {(Note )
All Circuits Except DM54H40/DM74H40 Vee = Max, Vout = 0V -40 -100 mA
and Open Collector Circuits
DM54H40/DM74H40 Vourt = 0V -40 -125 mA
Supply Current Ve = Max
DM54H00/DM74H00
Logical 0" 26 40 mA
Logical “ 1" 10 16.8 mA
DM54H01/DM74H01
Logical 0" 26 40 mA
Logical “1" 6.8 10 mA
DM54H04/DM74H04
Logical “'0”" 40 58 mA
Logical 1" 16 26 mA
DM54H05/DM74H05
Logical “0”" 40 58 mA
Logical 1" 16 26 mA
DMS4H08/DM74H08
Logical 0" 42 64 mA
Logical 1" 28 40 mA
DM54H10/DM74H10
Logical 0" 195 30 mA
Logical “1” 7.5 126 mA
DM54H20/DM74H20
Logical “0” 13 20 mA
Logical 1" 5.0 8.4 mA
DM54H21/DM74H21
Logical “0" 20 32 mA
Logicai “1” 12 20 mA
DM54H22/DM74H22
Logical “0" 13 20 mA
Logical 1" 3.4 5.0 mA

values are at Voo = 5V, Ta = 25°C.

Note 1: Not more than one output shorted at a time, duration of short-circuit test not to exceed 1 second, and all typical
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electrical characteristics (con’‘t) a
(7]
PARAMETER CONDITIONS MIN | TYP | MAX | UNITS o
DMS54H30/DM74H30 2
Logica!l ‘0" 6.5 10 mA (3]
Logical “1" 25 4.2 mA H
DM54H40/DM74H40 . I
Logical 0" 25 40 mA ~
Logical “1” 10.4 16 mA w)}
DM54H50/DM74H50 g
DMGS4H51/DM74H51 ~J
Logical 0" 1562 | 24 mA H»
Logical “1" 8.2 12.8 mA T
DM54H52/DM74H52
Logical “0" 15.2 24 mA
Logical "“1"" 20 31 mA
DM54H53/DM74H53
DM54H54/DM74H54
Logical “'0"" 9.4 14 mA
Logical “1"" 71 11 mA
DM54H55/DM74H55
Logical “0" 7.5 12 mA
Logical 1" 45 6.4 mA
DM54H60/DM74H60
On Level Current 19 35 mA
Off Level Current 3.0 45 mA
DM54HB1/DM74H64
On Level Current 1 16 mA
Off Level Current 5.0 7.0 mA
DM54H62/DM74H62
On Level Current 3.8 7.0 mA
Off Level Current 6.0 9.0 mA
DM54H71/DM74H71 19 30 mA
DM54H72/DM74H72 16 25 mA
DM54H73/DM74H73 32 50 mA
DM54H74/DM74H74 30 50 mA
DM54H76/DM74H76 32 50 mA
DM54H78/DM74H78 32 50 mA

switching characteristics T, =25°C; V¢ = 5V; N=10; C= 25 pF, R, = 280Q

PARAMETER CONDITIONS MiN TYP MAX | UNITS

DM54H00/DM74H00

todo 6.2 10 ns

toa 59 10 ns
DM54H01/DM74H01

toao 75 12 ns

Tod1 10 15 ns
DM54H04/OM74H04

toa0 6.5 10 ns

toar 6.0 10 ns
DM54H05/DM74H05

todo 75 12 ns

Todt 10 15 ns
DM54H08/DM74H08

todo' 8.8 12 ns

L 7.6 12 ns

2-3
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<
E switching characteristics (con’t)
o
~
I PARAMETER CONDITIONS MIN TYP MAX UNITS
<
o DMS4H10/DM74H10
E tpdo 6.3 10 ns
(=] toat 59 10 ns
DM54H11/DM74H11
‘3 todo 88 | 12 ns
- toar 7.6 12 ns
° DM54H20/DM74H20
[7>] tod0 7.0 10 ns
toat 6.0 10 ns
DM54H21/DM74H21
toao 8.8 12 ns
toa1 786 12 ns
DM54H22/DM74H22
todo 75 12 ns
togt 10 15 ns
DM54H30/DM74H30
todo 8.9 12 ns
tod1 6.8 10 ns
DM54H40/DM74H40
tpao 65 12 ns
toa1 85 12 ns
DM54H50/DM74H50
todo 6.2 " ns
toat 6.8 u ns
DM54H51/DM74H51
todo 6.2 " ns
tog1 - 6.8 i ns
DM54H52/DM74H52
a0 9.2 15 ns
toat 10.6 15 ns
DM54H53/DM74H53
todo 6.2 1 ns
toa1 70 1 ns
DM54H54/DM74H54
o0 6.2 1 ns
Toat 7.0 1" ns
DMB54H55/DM74H55
todo 6.5 1" ns
toar 7.0 1 ns
DM54H60/DM 74H60
(Thru Expandable Gates)
tos0 7.4 ns
oot 1.4 ns
DM54H61/DM74H61
{Thru Expandable Gates}
togo 98 ns
tog1 148 ns
DMS54H62/DM74H62
{Thru Expandable Gates}
tod0 7.4 ns
toan 114 ns
DM54H71/DM74H71
tpd0(CLOCK) 22 27 ns
tparicLock) 14 21 ns
tog0(PRESET) 12 24 ns
tod1(PRESET) 6.0 13 ns
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switching characteristics (con’t) @

[’

PARAMETER CONDITIONS MIN TYP MAX UNITS o

Maximum Clock Frequency 25 30 ns E

DM54H72/DM74H72 H

DMb54H73/DM74H73 T

DM54H76/OM74H76 =

DM54H78/DM74H78 ~ U

tpg0icLOCK) 22 27 ns g

toaticLoCK) . 14 21 ns 3

odOICLEARPRESET) 12 24 ns 'h

lpa1(CLEARPRESET) 6.0 13 ns T
Maximum Clock Frequency 25 30 ns

DM54H74/DM74H74

togoicLocK) 13 20 ns
tog1(cLOCK) 85 15 ns
lpdo(CL ZAR PRESET) 30 ns
tod1(CLEAR PRESET} 20 ns
Maximum Clock Frequency 35 43 ns

loading table

WEIGHTED

DEVICES LOAODS

DMS54H0O0/DM74H00
DM54H01/DM74H01
DM54H04/DM74H04
DM54H05/DM74H05
DM54H08/DM74H08
DM54H10/DM74H10
DOM54H11/DM74H11
DM54H20/DM74H20
DM54H21/DM74H21
DMS54H22/DM74H22
DM54H30/DM74H30
DM54H40/DM74H40
DM&4H50/DM74H50
DM54H51/DM74H51
DMS54H52/DM74H52
DM54H53/DM74H53
DM54H54/DM74H54
DM54H55/DM74H55
DM54H60/DM74H60
DM54H61/DM74H61
DMS4HE2/DM74HE2
DMSG4H71/DM74H71
All inputs Except
Preset and Clock 1
Preset 3
Clock 2
DMB4H72DM74H72
All tnputs Except
Preset and Clear 1
Preset, Clear 2
DM54H73/DM74H73
J, K, and Clock 1
Clear 2
DM54H74/DM74H74
D

ot o AN D D o e o

Preset and Clock 2
Clear 3
DM54H76/DM74H76
J, K, and Ciock 1
Preset and Clear 2
DM54H78/DM74H78
Jand K 1
Preset and Clock 2
Ciear 4

1 Load = 50 uA @ 2.4V Logical 1" Input Current
=2 mA @ 0.4V Logical 0" Input Current

{All inputs are guaranteed 1 mA @ 5.5V for Logical
1" breakdown test)
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DM54H50/DM74H50
expandable dual 2-wide
2-input AND-OR-INVERT gate

Series DM54H/DM74H
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DM54H53/DM74H53
expandable 2-2-2-3-input
AND-OR-INVERT gate
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DM54H60/DM74H60
dual 4-input expander

Ve

fla |13 pz n 0 |9 |8
L

DMS54H71/DM74H71
J-K flip flop with AND-OR inputs
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DMS54H74/DM74H74
dual D edge-triggered flip flop

connection diagrams {con’t)
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dual 2-wide 2-input
AND-OR-INVERT gate
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DM54H54/DM74H54
4-wide 2-input
AD-CR-INVERT gate
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DM54H61/DM74H61
triple 3-input expander
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DM54H72/DM74H72
J-K master-slave fiip flop
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DM54H76/DM74H76
dual J-K master-slave flip flop
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expandable 2-2-2-3-input
AND-OR gate
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DM54H55/DM74H55
expandable 2-wide 4-input
AND-OR-INVERT gate
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DM54H62/DM74H62
3-2-2-3-input expander

GND
[14 13 |12 |1 [0 ]9 |8

T 2z I3 1a Is [s 12
Vee
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dual J-K flip flop with
separate clocks
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DM54H78/DM74H78
dual J-K flip flop with preset
and clear inputs
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ac test circuits
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NOTE A: Clock input puks hat the folowing charscuriftics:
twicLock) = 20 s, PRR = 1 MHz.

NOTE B: D input (nulu A) has the following characteristics:
tserup = 10 1, ty = 60 ns, PRA is 50% of clock PRA. D input
(pulse B} hes the following characteristics: tuovo = 0 1, tw =
60 ns, PRR is 50% of clock PRR.

NOTE C: C_ includes probe and jig capacitance.

Switching Characteristics, Clock and Synchronous Inputs
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NDYE A: Clock ingut pulse has the following characteristics:
=20 os, PRR = 1 Mz

ucmz 8: D input (pulse A) has the following charscteristics:

tserue = 15 us, t = 60 ns, PRR = 1 MHz and PRR is 50% of

the clock PRR. D input {putse B) has the follawing characteristics:

tuoco = 0 15, tw = B0 ns, and PRR is 50% of clock PRR.

NOTE C: €, includes probe and jig capacitance.

Switching Characteristics, Clock and Synchronous Inputs

{Low-Level Data)
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Flip Flop Preset/Clear Propagation Delay Times

Voo = 5V
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Asynchronous Inputs Switching Characteristics

1d—id—l
TN

LOAD CIREUIT =

NOTE A: Clear or Preset inputs are dominate regardless of clock
or JK inputs.
NOTE B: Clear or Preset input pulse characteristics: Viny) = 3V,

NOTE A: Clear and Preset input domiate clock or D inputs.
NOTE 8: Clear or Preset inpulse charactenistics: lwiceean) =
twenesers = 25 s, PRR = 1 MHz.

NOTE C: C, includes probe and jig capacitance.
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PULSE
GENERATOR
SEENOTE &

Series DM54H/DM74H

Voo

ac test circuits (con’t)

ouTPUT
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SEENOTE B
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LR
3
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|
—
N

NOTE A: Vi) = 3V, Vinio) = OV, to = ty = 7 ns, duty cycle = 50%, PRR = 1 MHz, Zoyr < 5052
NOTE B: €y includes jig capacitance.
NOTE C: C, includes jig capacitance.

I [____4__‘
.
GATE l
id
SEE NOTE A I L |
T ¥ I

NOTE A: The nulse yenerstar has_the 'ulhrwmu
3 = (0} 7

ns, PRR = 1 MHz, dulv cycle Slﬁ- and Z_“

NOTE B: Inpul conditions are established for nzh

pate as follows:

(1) input puls is applied to one input and 24V 5s
applied ta all unused inputs of the DM54H00/
DM74HOD, DM54H01/DMI4HO, OMSAHDA/
DM74H04, OM54H05/OM74H05, DMBAH10/
DM74H10, DM54H11/DM74H11, DMS4H20/
DM74H20, DM54H21/DM74H21, DM54H22/
DM74H22, DM54HI0/0MT4H30, or DM54HAY

DM74H40 gate.
{2) Input pulse is spplied to one input of one AND:
section, and 2.4V is applied 10 all unused

inputs of that AND section of the DMS4HS0/

DMTAHSD, DMSAHS1/OMIAHS1, DMSAH52/

DM74H52, DM54H53/DM7AH53, DM5AHS4/

DM74H54, or DMSAHSS/DM74H5S gete. All

inputs of all unused AND sections are grounded.
NOTE C: All gates are inverting except the DM54H11/
DM74H11, DM54H21/0M74H21, and DMS4H52/
DM74H5Z only.

NOTE D: C, includes probe and jig capacitance.

LOAO CIRCUIT FOR
DARLIKGTO!
OUTPUTS

LOAD CIRCYIT FOR
| oPen coteecTor outeuts
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\ 4 :z:l«n!nT e
y.
b

F
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CIRCUIT

PULSE
GENERATOR
SEENOTE A

o

TEST
ouTRPUT

: Vewn =3V, Vingy =0V, tg =1 = 7 s, duty cycle =
: includes probe and jig capacitance.
. inchedes jig capacitance,

OM54H52/DM74H52 DMS4H52/DM74H52 Loading For Gates
Ve =BV e
[ % S B
M c£LoCK
InPuT PULSE

ALL cLock
uTS

cLocK

* L [
o — Byt
. Tl
! =
i
ALK
PuTs |

LOAD
CIRCUIT

N

| S——— |

K sty O-Ld

©

TEST
outRuT

NOTE A: When testing tyao and tog; {all types), the clock input pulse charscteristics are: Vi = 3V,

Vinior = OV, t; = tg = 7 s, tucrLock) = 20 ns, and PRR = 1 MKz,

NOTE B: AllJand K inputs are st 2.4V,

NOTE C: When testing fc, ocw the clock input characteristics are: Viyio) = 3V, Vinioy = 0V, 1y =t = 3 m,

2
tocrock) = 10 as, PRR = 40 MHz. All J and K inputs are at 2.8V,

NOTE D: C, includes probe and jig capacitance.

Flip Flop Propagation Delay Times

Voo SV ouTeuy
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-

v

SEENOTE S
L
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DM54HS50, DMS4H53, DM54H556

cIACUIT,

50%, PRA = 1 MHz.
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DM74H74 only
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switching time waveforms

<Tms j— < 705
v
CLOCK
INPUT
1% o 10% .
<7ms r‘—<~ ——1 fom < 7 s,
l90%. v
D INPUT 0%
{PULSE A} .
(SEE NOTE B) 18V rav
0% 10% ov
.
tseTUP [
———{ WoLo t—— ] <Tm
' v
3 t 9%
0 INPUT
(PULSE B} 15V 15V
(SEE NOTE 8)
10% 0% "
- <Tm
Vou
et
QouTPUT 15v
Vou
Vou
aouTPUT 15V
b —————— oL
NOTE A: Clock input pulse has the following characteristics: L cuocx) = 20 ns, PRR = 1 MHz.
NOTE B: D input (pulse A} has the following characteristics: fseTus 10 ns, 1, = 60 ns, PRR is 50% of
clock PAR. D input {pulse B) has the lollowing characteristics: tyoLp = 0 ns, &, = 60 ns, PRR is 50% of
clock PRR.
NOTE C: Cy inchutes probe and jig capacitance.
- Switching Characteristics, Clock and Synchronous Inputs
{High Level Data}
<7 <1
" | f—<Im w
cLock o %
INPUT 15v 15v
10% 10%
[ tuicrocxi o
tserue [=—
e 3V
NPUT > %
(PULSE A) 1.5V
{SEE NOTE B) 1% w
<Tm L <7 m——{ —
- <Tm <Ins
p— —a < w
D INPUT 90% 0%
{PULSE)
(SEE NOTE B) 15v 1.5V
10% ] 10% w
- thowo
Vou
0 ouTPUT 15V
o o VoL
Vo
dourPut [t 1.5V
Vou

NOTE A: Clock input pulse has the folowing characteristics: t,, = 20 ns, PRR = 1 MHz.

NOTE 8: D input (puise A} has the following characteristics: tgeyue = 15 a3, t, = 60 ns, PRR = 1 MHz
and PRR is 50% of the clock PRR. D input (pulse B} hes the following charactaristics:  twovp = 0 s,
1, = 60 ns, and PRR is 50% of clock PAR.

NOTE C: C includes probe and jig capacitance.

Switching Characteristics, Clock and Synchronous Inputs
{Low Level Data)

HYLZNQ/HYSINQ salias
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switching time waveforms (con’t)

1 ) I—‘
Vinos
90% 90%
CLEAR
INPUT 1.8v 15V
10% 10%
=

Series DM54H/DM74H

Vino
LicLear)
_,1 to
0% Vinen
PRESET 1.5V
INPUT
Vino
— -t
tor Vours
0 ouTPUT 15V 15V
Voutio

Vourms
o) —m= r4
aourpuT 15v 15V

Voution

NOTE A: Clear or Preset inputs are dominate regacdiess of clock or JK inputs.

NOTE 8: Clear or Preset input pulse characteristics: Vina) = 3V, Viney = OV, t1 = to = 718, tyicream =
twnesen) = 16 s, PRR = 1 Mz

NOTE C: C_ includes jig capacitance.

Flip Flop Preset/Clear Propagation Delay Times

<7nms
0% ¥
CEAR oo
w /]

twicL *.1

PRESET
INPUT

0%
—|  fohe
— —{ i Vou
aouTPuT 1.5V 15V
7
"
v

—]
1.5

a ourPuT

NOTE A: Clear and Preset input dominate clock or 0 inputs.
NOTE B: Cleor or Preset inpuise charactaristics: LicLear) = Lwenesert = 25 s, PRR = 1 Mz,
NOTE C: C, includes probe and jiy capacitance.

Asynchronous Inputs Switching Characteristics

——1 to fee—
Veutn)
0%
INPUT 15v
10%
R Vinia1

ouTPuUT

Vourm
15V
Vourm
toao
NOTE A: Vi) = 3V, Vinios = OV, 1o = 1y = 7 5, duty cycle = 50%, PRR = 1 MHz, Zoyr ~ 500,

NOTE B: Cy includes jiy capacitance.
NOTE C: C, includes jig capacitance.

DM54H52/DM74H52
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switching time waveforms (con’t) @
w
" i i =
90% 20% g
INPUT 1.5V 1.5V
10% 10% m
Vine _p
T A T2
’ ~
et L1 -3ome{ 5
\ Vourin I
"DN'INXE':::}-‘:; 15V 15v
‘w*\-— Vourar
et ot

NOTE A: Ving =3V, Vinior = OV, ty = to = 7 15, PRR = 1 MHz, duty cycle = 50%, Zout ~ 50%.

NOTE B: €, includes probe and jig capacitance, R, = 28052 on all gates except DM54HAD where Ry = 9312
NOTE C: Cy = 25 pF on all devices.

NOTE D: 3 pF typical for expanders.

DM54H52/DM74H52 Propagation Delays

i 4-‘ o |fem—o
Vinow
90% 0%
CLOCK
INPUT PULSE 15v 15V
10%
il Vv
R R ——
l—-—— tsevuPID) ———==
tSETUP(1 —— -
- Vininy
Vinoy
Vourm
Q0R @ QuUTPUT 15V
o0 Vourio
—| G
Voura
@ 0uTPUT 15V
Voutio

NOTEA: wn-n testing tpao and toay {all types), the clock input pulse characteristics are: Viny) = 3V,
4=t = 705, tucLock) = 20 15, and PRR = 1 MHz.

AII Jand K inputs are at 2.8V,

NOTE C: When testing fouock the clack input characteristics are: Vingoy = 3V, Vingy = 0V, 13 =t = 3 15,

ticLocky = 10 ns, PRR = 40 MHz. Alt J and K inguts are at 2.4V.

NOTE D: €, includes probe and jig capacitance.

Flip Flop Propagation Delay Times
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NOTE A: Vi = 3V, Viwio = OV, o = s = 7 s, duty oycl = S0%, PRR = 1 MH.
: ludes probe and jig capacitance.
includes jig capacitance.
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