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Series DM54H/DM74H

general description

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

Series 54H/74H

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

series.

The products are completely miscible speed.

connection diagrams Dual-In-Line Package Oniy (Con’t on Page 2-6)
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Series DM54H/DM74H

absolute maximum ratings

operating conditions

MIN MAX UNITS
Supply Voltage v Supply Voltage
Input Voltage 5.5V DMB4HX X 45 5.5 v
Operating Temperature Range DM74HXX 4.75 5.25 \
Series 54H —55°C to +125°C Temperature
Series 74H 0°C to +70°C DMBAHX X _55 125 °c
Storage Temperature Range -65°C to +150°C DM74HXX o 70 °c
Lead Temperature (Soldering, 10 sec} 300°C
electrical characteristics
PARAMETER CONDITIONS MIN TYP | MAX [ UNITS
Input Diode Clamp Voltage Vee =50V, Ta = 25°C, Iy = -12 mA -15 Vv
Logical “1"” Input Voltage Ve =Min 2.0 A
Logical 0" Input Voitage Vee = Min 0.8 A
Logical 1" Output Voltage
All Devices, Except DMB54HA0/DM74H40 | Ve = Min, 1o = -500 A, V) = 2.0V or 0.8V 2.4 \
and Open Collector Circuits
DM54H40/DM74H40 Vee = Min, Ig = =16 mA, Vyy = 2.0V or 0.8V 2.4 \
Logical “0” Output Voltage
All Devices, Except DM54H40/DM74H40 | Ve = Min, lg = 20 mA; Vi = 2.0V or 0.8V 0.4 \
DM54H40/DM74H40 Vee = Min, 1g = 60 mA, V= 2.0V or 0.8V 0.4 v
Logical 1" Output Current
All Open Collector Circuits Ve = Min, Voyr =55V, Viy = 2.0V or 0.8V 250 MA
Except DM54HE0,DM54H62 @ -55°C 320 MA
DM74H60,DM74H62 @0°c 570 HA
DM54H61, DM74H61 VouT = 2.2V 50 HA
Logical “0” input Current Vee = Max, Viy = 0.4V -2.0 mA
Logical 1" Input Current Vee = Max, Viy = 2.4V 50 HA
Vee = Max 1.0 mA
Output Short Circuit Current (Note )
All Circuits Except DM54H40/DM74H40 Vee = Max, Vot = 0V -40 -100 mA
and Open Collector Circuits
DM54H40/DM 74H40 Vourt = 0V -40 -125 mA
Supply Current Vee = 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
DMS54H08/DM74H08
Logical “0" 42 64 mA
Logical “1"" 28 40 mA
DM54H10/DM74H10
Logical 0" 195 30 mA
Logical “1” 75 126 mA
DM54H20/DM74H20
Logical 0" 13 20 mA
Logical 1" 5.0 8.4 mA
DM54H21/DM74H21
Logical “0" 20 32 mA
Logical “1” 12 20 mA
DM54H22/DM74H22
Logicat “0* 13 20 mA
Logical 1" 34 5.0 mA

Note 1: Not more than one output shorted at a time, duration of short-circuit test not to exceed 1 second, and all typica!

values are at Vgg = 5V, Ta = 25°C.
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electrical characteristics (con’t) 3
”n
PARAMETER CONDITIONS MIN TYP MAX UNITS (]
DM54H30/DM74H30 <
Logical *‘0"” 6.5 10 mA [4)]
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
DM54H51/DM74H51 ~J
Logical “0" 16.2 24 mA »
Logical “1" 8.2 12.8 mA o
DM54H52/DM74H52
Logical 0" 15.2 24 mA
Logical "1 20 31 mA
DM54H53/DM74H53
DM54H54/DM74H54
Logica! 0" 9.4 14 mA
L ogical “1*" 7.1 11 mA
DM54H55/DM74H55
Logical “0” 7.5 12 mA
Logical 1" 4.5 6.4 mA
DM54H60/DM74H60
On Level Current 19 35 mA
Off Level Current 3.0 45 mA
DM54H61/DM74H6%
On Level Current 1 16 mA
Off Level Current 50 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, = 280§

PARAMETER CONDITIONS MiN TYP MAX | UNITS

OM54H00/DM74H00

todo 6.2 10 ns

tog1 59 10 ns
DM54H01/DM74H01

todo 75 12 ns

Tod1 10 15 ns
DM54H04/DM74H04

toa0 6.5 10 ns

L 6.0 10 ns
DM54H(05/DM74H05

todo 75 12 ns

Tod1 10 15 ns
DM54H08/DM74H08

todo’ 8.8 12 ns

tour 7.6 12 ns
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Series DM54H/DM74H

switching characteristics (con’t)

PARAMETER CONDITIONS MIN TYP MAX UNITS
DMS4H10/DM74H10
tod0 6.3 10 ns
toa1 59 10 ns
DM54H11/DM74H11
pdo 8.8 12 ns
todt 7.6 12 ns
DM54H20/DM74H20
oa0 7.0 10 ns
toas 6.0 10 ns
DM54H21/DM74H21
toa0 8.8 12 ns
toan 7.6 12 ns
DM54H22/DM74H22
toao 75 12 ns
toan 10 15 ns
DM54H30/DM74H30
toao 89 12 ns
od1 6.8 10 ns
DM54H40/DM74H40
tpdo 6.5 12 ns
tpar 85 12 ns
DM54H50/DM74H50
a0 6.2 1" ns
toat 6.8 1" ns
DM54H51/DM74H51
todo 6.2 1 ns
tpa1 i 6.8 11 ns
DM54H52/DM74H52
tpdo 9.2 15 ns
toar 10.6 15 ns
DM54H53/DM74H53
tpdo 6.2 1 ns
toa1 70 11 ns
DM54H54/DM74H54
todo 6.2 1" ns
Toat 7.0 1" ns
DM54H55/ DM 74H55
todo 6.5 11 ns
toat 7.0 1" ns
DM54H60/DM74H60
(Thru Expandable Gates)
o0 74 ns
oot 1.4 ns
DM54H61/DM74H61
{Thru Expandable Gates)
tod0 9.8 ns
toat 14.8 ns
DMS54H62/DM74H62
{Thru Expandable Gates}
toao 7.4 ns
tpd1 114 ns
DM54H71/DM74H71
tpd0(CLOCK) 22 27 ns
toa1cLock) 14 21 ns
too0(PRESET) 12 24 ns
6.0 13 ns

tpd 1PRESET)




switching characteristics (con’t)

PARAMETER

CONDITIONS

MIN

TYP

MAX

UNITS

Maximum Clock Frequency

DM54H72/DM74H72
DM54H73/DM74H73
DM54H76/OM74H76
DM54H78/DM74H78
togoicLOCK)
toaricLock)
TpdOCLEAR PRESET)
Lpa1(CLEARPRESET)
Maximum Clock Frequency
DMB4H74/DM74H74
tpaoicLock)
toaricLoCK)
lodo(C L ZAR PRESET)
tod1(CLEAR PRESET)
Maximum Clock Frequency

25

25

35

30

13
85

a3

27

24
13

20
15
30
20

ns

ns
ns
ns
ns

ns

ns
ns
ns
ns

ns

loading table

DEVICES

WEIGHTED
LOADS

DM54H00/DM74H00
DM54H01/DM74H01
DM54H04/DM74H04
DM54H05/ DM 74H05
DM54H08/DM74H08
DM54H10/DM74H10
DOMB54H11/DM74H11
DM54H20/DM74H20
DMB54H21/DM74H21
DM54H22/DM74H22
DM54H30/DM74H30
DM54H40/DM74H40
DM&4H50/DM74H50
DM&4H51/DM74H51
DMB4H52/DM74HS52
DM54H53/DM74H53
DM54H54/DM74H54
DM54H55/DM74H55
DM54H60/DM74H60
DM54H61/DM74H61
DM64H62/DM74H62
DM64H7 1/DM74H71
All Inputs Except
Preset and Clock
Preset
Clock
DMB4H72/DM74H72
All Inputs Except
Preset and Clear
Preset, Clear
DM54H73/DM74H73
J, K, and Clock
Clear
DM6&4H74/DM74H74
D
Preset and Clock
Clear
DM54H76/DM74H76
J, K, and Clock
Preset and Clear
DM54H78/DM74H78
Jand K
Preset and Clock
Ciear

e e e A N & A e M o A o e o

1
2
4

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

{Al inputs are guaranteed 1 mA @ 5.5V for Logical

1" breakdown test)
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Series DM54H/DM74H

connection diagrams {con’t)
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ac test

circuits
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NOTE A: Clock input pulse bas the foilowing characteriftics:
twicLock = 20 m, PRR = 1 MHz.
NOTE B: D input (pulse A) has the following charactesistios:
tserup = 10 15, ty = 60 ns, PRR is 50% of clock PRR. D input
{pulse B} has the following characteritics: tuowp = D 1, tw =
50 ns, PRR is 50% of clock PRR.

NOTE €: €, includes probe and jig capacitance.

Switching Characteristics, Clock and Synchronous Inputs
(High Level Data}
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NDTE a: cluk ingut pum has. the following characteristics:
=20,

ums 8 D lnpn( (plllse A) has the following characteristics:

tserup = 15 s, ty = 60 ns, PRR = 1 MHz and PRR is 50% of

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

tuowo = 0 15, tw = 60 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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NOTE A: Clear or Preset inputs are dominate regardless of ctock
or K inguts.

NOTE B: Clear or Presat input pulse characteristics: Vyniq) = 3V,
Vino = OV, 1 = 16 = 7 m tocieam = topaesen = 16 0,
PRA = 1 MHz.

NOTE C: C, includes jig capacitance.

Flip Flop Preset/Clear Propagation Delay Times
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O wrut
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NOTE A: Clear and Preset input dominate clock os D inputs.
NOTE B: Clear or Peset inule charctrieies: bcecam *
tweneser: = 25 ns, PRR = 1 M

NOTE C: €, includes probe -na 4 copecitance.

Asynchronous Inputs Switching Characteristics
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Series DM54H/DM74H

GE
SEENOTE A

RATOR

LOAD CIRCUIT FOR
DARLINGTON =
OUTPUTS

ac test circuits (con’t)
Voo 0uTPUT . |
f GENERATOR o tlzislrfn ! ::
T—T71 EXR
I = 3
|
I

I NOTE B: Input.conditions are established for sach
mte s follows:

I (1) Input pulse is applied to one input and 2.4V is

applied ta all unused inputs of the DM54HO0/

OM74H0D, DM54H01/DM74H01, DM54HD4/

DM74HOA, DMSAHOS/DM24HO5, DMEAH10/

DM7AH10, DM54H11/DM74H11, DMSAH20/

DM74HZ0, DM54H21/DM74H21, DMB5aH22/

DM74H22, DM54H30/DMT4H30, or DMSAHAY
DM74H40 gate.

|
—— |

I__T_"”___]

s
=
]
E
|:14
‘_]‘

. () Input pulse is applied to one input of ane AND
1598 . section, and 2.4V is applied to all unused
= = | N = = inputs af that AND section of the DMSAHSD/ ll,[,t'if,ff[':ﬂ,’:,',,‘:,“,m =
= DMIAHSD, DMSAHS1/OMIAHS!, DMSaHs/ L— —— T =

OM7AH54, or DMSAHSS/DMTSHSS gate. Al
NOTE A: Vi) = 3V. Vinior = OV, 1o.= ty = 7 ns, duty cycle = 50%, PRR = 1 MHz, Zour = 5052 inputs af afl unused AND sections are grounded.
NOTE B: €y includs ig capacitunce. NOTE C: All gates are inverting except the DM5AH11/
e ; DMI4H11, DM54H21/0M78H21, and DMBAN52/

NOTE C: €, includes jig capacitance. Ty o

NOTE D: C, includes prabe and jig capacitance.

DM54H52/DM74H52 DM54H52/DM74H52 Loading For Gates
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] — T T (-]
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oUTPUT outPuT

NOTE A: When tasting tyao andl Loy {all types), the clock input pulse characteristics are: Vivin = 3V,
Vitor = OV, 14 = ta = 715, tacLock) = 20 05, and PRR = 1 MHz.

NOTE B: All Jand K inputs are st 24V,

NOTE C: When testing fc ook the clock input characteristics are: Vo) = 3V, Vingy =0V, 1y =g = 3 m,
tucrock) = 10 5, PRR = 40 MHz. All § and K inputs are at 2.8V.

NOTE D: Cy includes probe and jig capacitance.

Flip Flop Propagation Delay Times

truth tables
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SEE NOTE A 'I< 1 o ,'
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= = plaja
0]0]1
NOTE A: Vgy) =3V, Vinggr = OV, tg = 1, = 7 s, duty cycle = 50%, PRR = 1 MHz. 1 1{0

NOTE B: Cy incudes probe and jig capacitance.
NOTE C: Cy incledes jig capacitance. DM74H74 onty

DM54H50, DMS4H53, DM54H55

—id
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M
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switching time waveforms

<Tm je— < 7as

CLOCK
INPUT

lea—— tuicocki
<Tm t‘—_ _>1 o < 7 s

W

D INPUT a0 9%

{PULSE A} -
(SEE NOTE B) bl v
10%

30
D INPUT
(PULSE B 15V 18V
(SEENOTE 8)
10% 10% w
1 <Tm
Vou
toum
0 QuTPUT 15v
Vou
Vou
aouTPuT 15V

et

NOTE A: Clock input pulse has the following characteristics: L icvocx) = 20 15, PRR = 1 MHz

NOTE B: D input (pubse A} has the following characteristics: tserup = 10 1, t,, = 0 ns, PRR is 50% of
clock PRR. D input {pulse B) has the ollowing characteristics: oo = 0 1, &, = 60 ns, PRR is 50% of
dlock PRR.

NOTE C: Gy inchutes probe snd jig capscitance.

Switching Characteristics, Clock and Synchronous Inputs
{High Level Data}

<1 <1

m —| | <1 w
cLOCK % 9%

INPUT 15V 15v

0% 0%
e— twicrocki o
e
| e 3V
INPUT o 0%
{PULSE A 1.5V
{SEE NOTE B) - "
<Tm - <7m [
] <Tm <Ims
= s N
D INPUT 0% 0%
{PULSE)
(SEE NOTE B) 15V 15V
15 10% w
- thoo
Vou
0 ouTPUT 15V
et Vou
Vou
dourPut fo— ton 15V
Vau

NOTE A: Clock input pulsa has the following characteristics: t,, = 20 ns, PRR = 1 MHz,

NOTE 8: D input (pulse A) has the following characteristics: tgerye = 15 M, t,, = 60 ns, PRR = 1 MHz
and PRR s 50% of the clock PRR. D input (pulse B} has the following characteristics: tuoro = 0 ns,
1, = 60 ns, and PAR s 50% of clock PAR.

NOTE C: Cy includes prabe and jig capacitance.

Switching Characteristics, Clock and Synchronous Inputs
{Low Level Data)
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Series DM54H/DM74H

switching time waveforms (con‘t)

Vin
0%
CLEAR ™
INPUT

Vino
po——— 'w:L:Am
Vinen
PRESET
INPUT
Vino
[ Y
 — - Vourai
2 0UTPUT 15V 15V
Vouro
— a0 rk
v
. outi
ot — ]| |
douTPUT 15V 15V
Vouriol

NOTE A: Clear or Preset inputs are dominate reardiess of clock or JK inputs.
NOTE 8: Clear or Preset input puise characteristics: Vinia) = 3V, Vingy = 0V, 1y = to = 78, tyicrenn) =
townesen) = 16 s, PRR = T MHz.

NOTE C: C_ includes jig capacitance.

Flip Flop Preset/Clear Propagation Delay Times

<tes
0%
CLEAR
INPUT 15V E
. 10% / o

twicLi -|

PRESET 1.5v
INPUT

ft———— tupRESET)

—! e
—_— ] Von
aoutPuT 18V 15V
v

———— tone '_;
e vON
ourpur 15v 1.5V
v

NOTE A: Clear and Preset input dominate clock or D inputs,
MOTE B: Cloor or Preset inpuse charscteristics: Lycuear) = twienesert = 25 15, PRR = 1 MHz.
NOTE C: €, includes probe and jiy capacitance.

Asynchronous Inputs Switching Characteristics

o fee—
Veun
90%
INPUT 15V
10%
Re——e—— Vinias

ouTPUT

Vouroy
E Yourin
NOTE Az Vi = 3V, Viior = OV, tg.= ty = 7 o, duty cycle = 50%, PRR = 1 MHz, Zoyr ~ 500,

NOTE B: C, includes jig capacitance.
NOTE C: C, includes jig capacitance.
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switching time waveforms (con’t)

4 r<— ~—1 t ’<—
Vineny
[ 90% 90%
INPUT 1.5V 1.5V
1
1 L Vives

— /_ Voury
INVERTING 1.5v 15V ~
QUTPUTS /
et tc0-

Vourol

Vourin

NONNVERTING \
QUTPUTS 15V 15v
et toto-ee] \
——— Vouts
et tpat

NOTE A: Vi) = 3V, Vi) = OV, ty = g = 7 s, PRR = 1 MHz, duty cycle = 50%, Zout = 50%.

NOTE B: C, includes probe and jig capacitance, Ry = 28052 on all gates except DMBAHA0 where R, = 9302,
NOTE C: C, = 25 pF on ail devices.

NOTE D: C; = 1.3 pF typical for expanders.

HY/LNA/HPSNQ s8li8s

DM54H52/DM74H52 Propagation Delays

4 '<— 4—‘ o feme—o
Vinos
90% 90%
CLOCK
INPUT PULSE 15V 15V
10% 10%
Vinior
T R —|
!——— tsevupioy ——=
! tsetupts ——
- Vi
15V 15V
Vinor
Vour
Q0R d QUTPUT 15v
It Vouro
—]
Vourtu
@ 0UTPUT 1.6V
Voution

NOTE A: When testing g and t,y; {all types), the clock input pulse choracteristics are: Viy(y) = 3V,
Vinior = OV, 13 = 19 = 75, tucrock) = 20 15, and PRR = 1 MHz.

NOTE B: AllJand K inputs are at 2.6V.

NOTE C: When testing fc ok the clock input characteristics are: Vingoy = 3V, Vi) = OV, 1y = tg =3 ms,
toicLockr = 10 ns, PRR = 40 MHz. Al J and K inguts are at 2.4V.

NOTE D: C_ includes probe and jig capacitance.

Flip Flop Propagation Delay Times
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NDTE A: Vi) = 3V, Vinios = OV, tg = 1y = 7 ns, duty cycle = 50%, PRR = 1 MHz.
NOTE B: C_ includes probe and jig capacitance.
NOTE C: C; includes jig capacitance.

DMS54H50, DM54H53, DM54H55




