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SERIES 54H, 74H
HIGH-SPEED TRANSISTOR-TRANSISTOR LOGIC

FOR GENERAL-PURPOSE DIGITAL SYSTEM APPLICATIONS

HPZ ‘HPS S31Y3S

description TYPICAL HEX INVERTER CIRCUIT BAR

LL6L AHVNNYF 3SIATY

Series 54H and 74H TTL integrated circuits are
designed to be used in systems where very-high-speed
saturated logic and high d-c noise margins are
required. Definitive specifications are provided for
operating characteristics over the full military
temperature range (—55°C to 125°C) and the
industrial temperature range {0°C to 70°C). This logic
series includes the gates and flip-flop elements needed
to perform all functions within general-purpose
digital systems.

Series 54H and 74H are completely compatible with
Series 54 and 74 TTL logic families and circuits are ; : . :

designed to operate at the same supply voltages, logic levels, and high d-c noise margins which are characteristic of
Series 54/74 TTL circuits. Series 54H/74H circuits feature a darlington-connected, double-ended, high-speed output for
improved switching speeds. Typical flip-flop clock frequencies are 30 and 50 megahertz.

Since the Series 54H/74H circuits are compatible with other products in the TTL family, these higher-speed devices
may be selectively used in system locations requiring minimal propagation delay times. In other locations where speed
is not critical, Series 54/74 circuits may be used, thus minimizing total system power dissipation. 7

Further flexibility is provided by the addition of noninverting AND and AND-OR functions to the Series 54H/74H line.
This eliminates, in so far as possible, the need for extra packages and resultant wiring to perform mere signal-inverting
functions. In addition to improving speed, the low impedance of the double-ended output rejects capacitively coupled
a-c pulses, ensures waveshape integrity, and provides the necessary additional drive capability.

features

LOW SYSTEM COST

® multifunction gates and dual flip-flops offer low cost per function
® special circuit types (AND and AND-OR functions) reduce system package count

OPTIMUM CIRCUIT PERFORMANCE

® high speed — typical gate propagation delay times: 6 ns at C} = 25 pF

® high d-c noise margin — typically one volt

® Jow output impedance provides low a-c noise susceptibility

® waveform integrity over full range of loading and temperature conditions
® power dissipation — typically 23 mW per NAND gate at 50% duty cycle
® fan-out — 10 Series 54H/74H or 54S/74S loads or 12 Series 54/74 loads
® compatible with standard Series 54/74 logic circuits

® all inputs are diode clamped to minimize transmission-line effects

® entirely compatible with Schottky TTL Series 54S/74S.
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SERIES 54H, 74H
HIGH-SPEED TRANSISTOR-TRANSISTOR LOGIC

SERIES 54H/74H
FEATURING 6 ns SPEED AND 22 mW PER GATE PERFORMANCE
SMALL SCALE INTEGRATION (SSI)

OPERATING TEMPERATURE PACKAGES”

FUNCTION RANGE Dual-In-
—55°Ct0 126°C 0°Cto 70°C Line Flat SEC.-PAGE
NAND/NOR GATES
Quadruple 2-Input Positive NAND Gates ................... SN54H00 SN74H00 J N w 7-5
Quadruple 2-input Positive NAND Gates
{with Open-Collector Qutput) . ........oovnvmnnnnnn- SN54H01 SN74H01 J N W 7-6
HEX INVEITEIS . .. i\t et e e aeeoaeaae s e e enss e SN54H04 SN74H04 J N W 7-9
Hex Inverters {with Open-Collector Qutput) .. ... .o cono .t SN54H05 SN74H05 J N W 7-10
Triple 3-Input Positve NAND Gates . . . . .. ... ............ SN54H10 SN74H10 J N w 7-11
Tripie 3-tnput Positve AND Gates .. ... ... .. ... ....... .. SN54H11 SN74H11 J N w 7-12
Dual 4-Input Positive NAND Gates . .. ........ ... ......... SN54H20 SN74H20 J N W 7-13
Dual 4-Input Positive AND Gates .. ....................... SN54H21 SN74H21 J N W 7-14
Dual 4-1nput Positive NAND Gates
(with Open-Collector Qutput) ...........comnivnnnnn SN54H22 SN74H22 J N w 7-15
8-Input Positive NAND Gates .. .............ceunoees.. SN54H30 SN74H30 J N W 7-16
Dual 4-1nput Positive NAND Buffers . ..................... SN54H40 SN74H40 J N W 717
AND-OR/AND-OR-INVERT GATES
E xpandabie Dual 2-Wide 2-Input
AND-OR-INVERT Gates . ... ...ovvmer e s SN54H50 SN74H50 J N W 7-18
Dual 2-Wide 2-Input AND-OR-INVERT
[T T P R I SN54H51 SN74H51 J N W 7-18
Expandable 2-2-2-3-input
AND-OR Gates ... ...vveetnin e SN54H52 SN74H52 J N w 7-20
Expandable 2-2-2-3-input
AND-OR-INVERT Gates . ......oovunvneen e . SN54H53 SN74H53 J N W 7-22
4-Wide 2-Input AND-OR-INVERT Gates ................... SN54H54 SN74H54 J N W 7-22
E xpandable 2-Wide 4-Input
AND-OR-INVERT Gates . .........coourinacranenns SN54H55 SN74H55 J N w 7-24
EXPANDERS
Dual 4-Input Expander ... ...t SN54H60 J N W 7-26
Dual 4-fnput Expander . ......... ... uior it SN74H60 J N w 7-27
Triple 3-input Expanders .. ........ ...t SN54H61 SN74H61 J N w 7-28
3-2-2.3-Input AND-OR Expander ... ............. oot SN54H62 J N w 7-29
3-2-2-3-INPUt EXpander . .. ..o SN74H62 J N W 7-30

SEE PAGES 9-1, 9-2, AND 9-3 FOR LISTING OF TTL MSI CIRCUITS

*For outline drawings of all packages, see Section 1.

—SEE ORDERING INSTRUCTIONS PAGE 1-1-
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SERIES 54H, 74H

HIGH-SPEED TRANSISTOR-TRANSISTOR LOGIC

SERIES 54H/74H

FEATURING 6 ns SPEED AND 22 mW PER GATE PERFORMANCE
SMALL SCALE INTEGRATION (SSI)

OPERATING TEMPERATURE PACKAGES™
FUNCTION RANGE Dual-In-
—55°C to 125°C 0°C to 70°C Line Flat SEC.-PAGE
FLIP-FLOPS

J-K Master-Slave Flip-Flops (AND-OR Inputs) ............... SN54H71 SN74H71 J N w 7-31
J-K Master-Slave Flip-Flops (AND Inputs) .................. SN54H72 SN74H72 J N w 7-34
Dual J-K Master-Slave Flip-Flops . ........................ SN54H73 SN74H73 J N w 7-37
Dual D-Type Edge-Triggered Flip-Flops .................... SN54H74 SN74H74 J N W 7-40
Dual J-K Master-Slave Flip-Flops

withPresetandClear ... ........................... SN54H76 SN74H76 J N w 7-44
Dual J-K Master-Siave Flip-Flops

{CommonClock} ................. ... ............ SN54H78 SN74H78 J N w 7-47
J-K Negative Edge-Triggered Flip-Flops with

AND-OR Inputs (5O0MHz) . ......................... SN54H101 SN74H101 J N W 7-50
J-K Negative Edge-Triggered Flip-Flops with

AND Inputs (5OMHZ) . ............................ SN54H102 SN74H102 J N W 7-53
Dual J-K Negative Edge-Triggered Flip-Flops

(BOMHZ) .o SN54H103 SN74H103 J N w 7-56
Duat J-K Negative Edge-Triggered Flip-Flops

(50 MHz) with Presetand Clear ...................... SN54H106 SN74H106 J N w 7-59
Dual J-K Negative Edge-Triggered Flip-Flops

(50 MHz) (CommonClock) ......................... SN54H108 SN74H108 J N w 7-62

SEE PAGES 9-1,9-2, AND 9-3 FOR LISTING OF TTL MSI CIRCUITS

*For outline drawings of all packages, see Section 1.

—SEE ORDERING INSTRUCTIONS PAGE 1-1—
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SERIES 54H, 74H
HIGH-SPEED TRANSISTOR-TRANSISTOR LOGIC

absolute maximum ratings over operating free-air temperature (unless otherwise noted)

Supply Voltage Voo (See Note 1) . . . . . . . . o . o e 7V
input Voltage, Vin (SeeNotesTand2) . . . . . . . . . « . . . . . . Lo 55V
Operating Free-Air Temperature Range: Seriesb4H . . . . . . . . . . . . . . . . . .. —55°C to 125°C

Series74H . . . . . . . . .. ... .... 0°Ct70°C
Storage Temperature Range L DD —65°C to 150°C

NOTES: 1. Voltage values are with respect to network ground terminal.
2. Input signals must be zero or positive with respect to network ground terminal.

logic definition

Series 54H and 74H logic is defined in terms of standard POSITIVE LOGIC using the following definitions:
HIGH VOLTAGE = LOGICAL 1
LOW VOLTAGE = LOGICAL O
unused inputs of NAND/AND gates

For optimum switching times and minimum noise susceptibility unused inputs should be maintained at a positive
voltage greater than 2.4V but not exceed the absolute maximum rating of 5.5 V. This eliminates the distributed
capacitance associated with the floating input-transistor emitter, bond wire, and package lead, and ensures that no
degradation will occur in the propagation delay times. Some possible ways of handling input emitters are:
a. Connect unused inputs to an independent supply voltage. Preferrably, this voltage should be between 2.4 V
and 3.5 V.
b. Connect unused inputs to a used input if maximum fan-out of the driving output will not be exceeded. Each
input presents a full load in the logical 1 state to the driving output.
c. Connect unused inputs to Ve through a 1-k§2 resistor so that if a transient which exceeds the 5.5-V

maximum rating should occur, the impedance will be high enough to protect the input. One to 25 unused

14

inputs may be connected to each 1-k{2 resistor.
input-current requirements

Input-current requirements refiect worstcase VoG and temperature conditions. Each input, of the multiple-emitter
input transistors which has a 2.8-k{2 base resistor, requires no more than a 2-mA flow out of the input at a logical 0
voltage level; therefore, one load (N = 1) is —2 mA maximum. Each input requires current into the output at a logical 1
voltage level. This current is 50 uA maximum for each emitter of input transistors with the 2.8kS) base resistor.
Currents into the input terminals are specified as positive values.

fan-out capability

Fan-out (N) reflects the ability of an output to sink current from a number of Series 54H or 74H loads at a logical 0
voltage level and to supply current at a logical 1 voltage level. Each standard output is capable of sinking current or
supplying current to 10 Series 54H or 74H loads (N = 10) or 12 Series 54 or 74 loads. Load currents (out of the output
termina!) are specified as negative values.
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CIRCUIT TYPES SN54H00, SN74H00
QUADRUPLE 2-INPUT POSITIVE NAND GATES

: w JORN
schematic (each gate) FLAT PACKAGE (TOP VIEW) DUAL-IN-LINE PACKAGE {TOP VIEW)
4Y 48 4A GND 3B 3A 3y VCC 48 4A 4y 38 3A 3y

w | @ @ @ ® wl[n2]/n
S 2.840 760 Q 58Q |

0 3= | WEL T [T
® NiOE

.I
©) 1 i_ﬂlal

2470 Q 24k0 1A 1B ¥ Vee 2 24 28 1A Y 24 28 2Y GND
b:

INPUTS Py . <R
positive logic: Y = 2B

MOTE: Componen? values shown are nominal

recommended operating conditions

MIN NOM MAX | UNIT
Supply Yoltage Yce: SN54HOO Circuits . . . . . . . . Coe e e e e e e 435 5 55 v
SN74HOO Circuits . . . . . . . . .. . . . . 475 5 525 v
Normalized Fan-Out From Each Output, N . . . . . . . . . . . . . e 10
Operating Free-Air Temperature Range, Ta: SN54HOG Circuits . . . . . . . . . . . . . -55 25 125 °c
SN74HOO Circuits . . . . . . . . . . . . . 0 25 70 | °C

electrical characteristics (over recommended operating free-air temperature range unless otherwise noted)

PARAMETER paote TEST CONDITIONSt MIN TYP§ MAX | UNIT
Logical 1 input voltage required
Vinry ot oll input terminals to ensure 1 2 v
logical 0 level ot output
Logical 0 input voltage required
Vinoy @t any input terminal to ensure 2 0.8 v
logical 1 level at output
== MIN n = 0.8V,
Veuyy Logical 1 output voltage 2 I\::: - T.;Oé 1A v 08 24 v
Vee = , Vin = 2V,
Voutioy Logical 0 output voltage 1 l.::: = 2%]: A 2 0.4 v
lig _ Logical O level input current (each input) 3 Yee = MAX, Vin == 0.4V -2 mA
- - - Voo = MAX, Vi = 24V 50 | A
Viapy  Logical 1 level input current (each input) 4 Ve = MAX, Vie = 55V 1 mA
los Short-circuit output current 5 Vee == MAX —40 -100 mA
lecioy  Logical 0 level supply current 6 Vee = MAX, Vie =45V 26 40 mA
lccn  Logical 1 level supply current 6 Vee = MAX, Vin =0 10 16.8 mA
switching characteristics, Vec=5V,Tp=25°C,N=10
PARAMETER TEST TEST CONDITIONS MIN TYP  MAX |uNIT
FIGURE
t  Propagation delay time to logical O level| 74 C. = 25pF, R. = 280 6.2 10 ns
todt Propagation delay time to logical 1 level| 74 CL = 25pF, R. = 280 5.9 10 ns
FFer conditions shown as MIN or MAX, use the appropriate value specified under rec ded ing conditions for the applicable device type.

ot more than one output should be shorled at a time, and duration of short-circui test should nof exceed 1 second.
§ Al typical values are at Vec = 5 ¥, Ta = 25°C.



CIRCUIT TYPES SN54HO1, SN74HO1.
QUADRUPLE 2-INPUT POSITIVE NAND GATES
(WITH OPEN-COLLECTOR OUTPUT)

schematic {each gate) w

AB

\-V-/ >
INPUTS S W FORONONO) @ ® @

FLAT PACKAGE (TOP VIEW)

a —0

JORN
DUAL-IN-LINE PACKAGE (TOP VIEW)

48 4A - GND 38 3A

séz.akn w0 G @ ®®O®» OO .
oUTPUT L-

. R cCI

&

Vee

"

48

4y

3A

3y

Buijwljsls

1112 4 67
° A 18 Y Vee 24 B
- 1A 18 24 28 2Y GND
NOTE: Component values shown are nominal.
) " | positive logic: Y = AB
recommended operating conditions
MIN NOM MAX | UNIT
Supply Voltage VCC: SN54H01 Circuits 45 5 5.5 \'
SN74H01 Circuits 4.75 5 5.25 \
Normalized Fan-Out from Each Output, N (and see pages 3 7 and 3 8) 10 .
Operating Free-Air Temperature Range: SN54H01 Circuits —55 25 125 °C
SN74H01 Circuits 0 25 70 °c
electrical characteristics (over operating free-air temperature range unless otherwise noted)
TEST
PARAMETER TEST CONDITIONST MIN  TYP$ MAX | UNIT
FIGURE
Logical 1 input voltage required
Vin{1) at both input terminals to ensure 1 2 v
" logicat O (on) level at output
Logical 0 input voltage required
Vin(o) at either input terminal to ensure 7 0.8 A\
logical 1 (off) level at output
) Voo = MIN, Vi, =08V,
| O t t 7 250 A
out{1) utput reverse curren Vout(1) =55V I
Logical ol Vee = MIN, Vin=2V,
Vout(0) ogical 0 output voltage 1 cc - in 0.4 v
(on level) lgink = 20 mA
E Logical O level input current - :
R 3 Vee = MAX, Vin =04V -2 A
in(0) {each input) cc n ™
b Logical 1 level input current a Vee = MAX, Vin=24V 50 uA
in(1) {each input) ‘ Vce = MAX, Vin=5.5V 1 mA
Icc(o) Logical O level supply current 6 Vee = MAX, Vin=45V 26 40 mA
fccl1) Logical 1 level supply current 6 Ve = MAX, Vin=0 6.8 10 mA
switching characteristics, VCC =5V, T A= 25°C,N=10
TEST
PARAMETER . TEST CONDITIONS MIN TYP MAX | UNIT
FIGURE
Propagation delay time to .
74 CL=25pF, RL=280Q 7.5 12
A0 ogical O level L=23p L- m
Propagation delay time to )
74 Cp =25 pF, R =280 Q2 10 15
tpd1 ogical 1 level L=4p L s

1 For conditions shown as MIN or MAX, use the appropriate value specified und
device type. :

§ All typical values areat Vo =5V, Ta = 25°C.
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SERIES 54H, 74H
OPEN-COLLECTOR-OUTPUT APPLICATION DATA

APPLICATION DATA

combined fan-out and wire-AND capabilities

The open-collector TTL gate, when supplied with a proper load resistor (R ), may be paralleled with other similar TTL
gates to perform the wire-AND function and simultaneously, will drive from one to nine 54H or 74H loads. When no
other open-collector gates are paralleled, this gate may be used to drive ten 54H or 74H loads. For any of these
conditions an appropriate load-resistor value must be determined for the desired circuit configuration. A maximum
resistor value must be determined which will ensure that sufficient load current (to loads) and Igff current (through
paralleled outputs} will be available during a logical 1 level at the output. A minimum resistor value must be determined
which will ensure that current through this resistor and sink current from the loads will not cause the output voltage to

rise above the logical O level even if one of the paralleled outputs is sinking all the current.

In both conditions (logical 0 and logical 1) the value of R|_ is determined by:

VRL

= ———

IRL

where: VR is voltage drop in volts, and IRy is the current in amperes.

logical 1 (off level) circuit calculations (see figure A)

The allowable voltage drop across the load resistor (VR ) is the difference between Vg applied and the Vout(1) level

required at the load:

VRL = V¢ — Vout(1) required

The total current through the load resistor (IRL) is the sum of the load currents (lin(1)) and off-level reverse currents

{lout(1)) through each of the wire-AND connected outputs:
FRL =7 * lout(1) + N = lin(1) to loads

Therefore, calculations for the maximum value of RL would be:

Vee—Vout{1) required

RL(max) = 7+ lout(1) + N * Iin(1)

where: n = number of gates wire-AND connected, and N = number of 54H/74H loads

54H/74H LOADS

n *loyt(1) =4 + 250 pA

=~

1 tin(1)

=L >

lin(1)

\_v__/

N=3

N ¢ ljn(1) =3+ 50 uA

CALCULATION:

RL(max) = Vee — Voutl) required

1 lout(1) + N = Ly

5-24 28
0.001 +0.00015 0.00115

Ri(max) =

FIGURE A — LOGICAL 1 CIRCUIT CONDITIONS

=2260Q
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SERIES 54H, 74H
OPEN-COLLECTOR-OUTPUT APPLICATION DATA

APPLICATION DATA

logical O (on level) circuit calculations (see figure B)
The current through the resistor must be limited to the maximum sink-current capability of one output transistor. Note

that if several output transistors are wire-AND connected, the current through Ry may be shared by those paralleled
transistors. However, unless it can be absolutely guaranteed that more than one transistor will be on during logical O
periods, the current must be limited to 20 mA, the maximum current which will ensure a logical 0 maximum of 0.4
volts.

Also, fan-out must be considered. Part of the 20 mA will be supplied from the inputs which are being driven. This
reduces the amount of current which can be allowed through R|.

Therefore, the equation used to determine the minimum value of R|_ would be:

Vce — Vout(0) required
Isink capability — Isink from loads

RL(min) =

? vce

RL 54H/74H LOADS

g
Y

Vin(1) °Y] on [J/

Isink . lin(0) CALCULATION:
Vee — Vout(o) required
g ), Ri{min) =
Vin(0)© OFFT 1 L{min) lsink capability — lgjnk from TTL loads
lin(o) 5—0.4 4.6
Riimint ® T nos = g - 3230

<
2
e
o
1
[e)
il
m
.
o
i
il
1=y
N
|
g
&
[
o
o
=
H
il

in(0)

OFFTp
Vin(o) © .. N+ lin(g) =3 * 2mA

\ TCurrent into OFF outputs is negligible at logicai O.

MAXIMUM Igink CAPABILITY
OF ONE ON OUTPUT = 20 mA

FIGURE B — LOGICAL 0 CIRCUIT CONDITIONS

Table | provides minimum and maximum resistor

values, calculated from equations shown above,for FAN-OUT WIRE-AND OUTPUTS

driving one to ten 54H/74H loads and wire-AND TO 54H/74H 107
connecting two to seven parallel output. Each LOADS

value shown for one wire-AND output is deter- 1 255
mined by the fan-out plus the cutoff current of a 2 288
single output transistor. Extension beyond seven 3 323
wire-AND connections is permitted with fan-outs 4 384
of seven or less if a valid minimum and maximum 5 460
RL is possible. Fastest rise times are obtained 6 578
when R (min) is used. When fanning-out to ten 7 767
54H/74H loads, the calculation for the minimum 8 091 1150 |
value of R| indicates that and infinite resistance 9 2300
should be used (VR + O = ); however, the use of 10 34661
a 3466 Q resistor in this case will satisfy the MIN

logical 1 condition and limit the logical O voltage
level to less than 0.42 V.
X — Not recommended or not possible. TABLE | — LOAD RESISTOR VALUES
% — The theoretical value is °° See explanation in text.
All values shown in the table are based on:
Logical 1 conditions: Ve = 5V, Vgyt{1) required = 2.4 V
Logical 0 conditions: Voo = 5 V, Vgut(Q) required = 0.4 V



CIRCUIT TYPES SN54H04, SN74H04
HEX INVERTERS

w JORN
schematic (each inverter) FLAT PACKAGE (TOP VIEW) DUAL-IN-LINE PACKAGE (TOP VIEW)
1Y 6A 6Y GND 5Y B5A 4y Voo 6A 6Y 5A 5Y 4A 4y
’ o Ve ONCRONONOXO!
2.8kQ$ 760 © $580 i J
* > Lo<H

OUTPUT Y

<y P
i (o] o0 (00O B ® 0

1A 2Y 2A Ve 3A 3Y 4A 1A 1Y 2A 2Y 3A 3Y GND

Component values shown are normal
positive logic: Y =A

recommended operating conditions MIN NOM MAX | UNIT
Supply Voltage Vcg:  SNB4HO4 Circuits . . . . . . . . . . . . 4.5 5 5.5 v
SN74H04 Circuits . . . . . . . . . . . . 4.75 5 5.25 v
Normalized Fan-Out From Each Output, N e e e e 10
Operating Free-Air Temperature Range, Ta:  SN54H04 Circuits . ... . —55 25 125 °c
SN74H04 Circuits . . . . 0 25 70 °c
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
TEST
PARAMETER i TEST CONDITIONST MIN TYP§ MAX | UNIT
GURE
Logical 1 input voltage required
Vin(1) at input terminal to ensure 8 2 v 7
logical 0 level at output
Logical 0 input voltage required
Vin(0) at input terminal to ensure 9 0.8 v
logical 1 level at output
. Vee =MIN, Vin=0.8V,
Vout(1) Logical 1 outputvoltage 9 lload = —500 A 24 v
. Vce = MIN, Vin=2V,
Vout{0) Logical O output voltage 8 Isink = 20 mA . 0.4 v
lin(0) Logical O Jevel input current 1 Voo = MAX, Vin=04V -2 mA
. 5 . ) Vee = MAX, Vin=24V 50 uA
lin{1) Logical 1 level input current 1 Voo = MAX, Vin=55V 7 A
los Short-circuit output currentt 12 Vee = MAX —-40 —100 | mA
lccio) Logical O level supply current 13 Voo = MAX, Vin=45V 40 58 mA
lce() Logical 1 level supply current 13 Vece =MAX, Vin=0 16 26 | mA
switching characteristics, VCC =5V, TA = 25°C, N = 10
TEST
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
FIGURE
todo Propagation delay time to logical O level 74 CL =25pF, RL=280% 6.5 10 ns
tod1 Propagation delay time to logical 1 level 74 CL = 25pF, RL=280Q 6 10 ns

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable
device type.

$ Not more than one output should be shorted st a time, and duration of short-circuit test should not exceed 1 second.

§All typical values are at Voo = 5 V, Ta = 25°C.
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CIRCUIT TYPES SN54HO5, SN74H05
HEX INVERTERS (WITH OPEN-COLLECTOR OUTPUT)

schematic (each inverter)

E470 Q

GND

Component values shown are normal

recommended operating conditions

OuUTPUT Y

w JORN
FLAT PACKAGE (TOP VIEW) DUAL-IN-LINE PACKAGE (TOP VIEW)
6A 6Y GND 5A 4Y VCC 6A 6Y B5A 5Y 4A 4Y

-G

OF:

®

—®=

P>
ot

Lo}
TS0

$(2) =—y=

OF

N
<
N
>
<

[e]

(2]
w

A 3Y

1A 1Y 2A 2Y 3A 3Y GND

positiveloge: Y = A

Supply Voltage Vcoc:  SN54HO5 Circuits
SN74H05 Circuits

Normalized Fan-Out From Each Output, N (and se
Operating Free-Air Temperature Range, TA:

SN74H05 Circuits

e pages 3-7 and 3-8)- -
SN54HO05 Circuits

MIN NOM MAX | UNIT
4.5 5 5.5 v
4.75 5 5.25 Y
-85 25 125 °c
0 25 70 °C
10

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

PARAMETER TEST TEST CONDITIONS MIN TYPS MAX | UNIT
FIGURE
Logical 1 input voltage required
Vin{1) at input terminal to ensure 8 2 \'
logical O (on) level at output
Logical 0 input voltage required
Vin(0) at input terminal to ensure 10 0.8 \'%
logical 1 {off) level at output
Vee = MIN, Vin=08V,
! Output reverse current 250 KA
out(1) P 10 Vout(1) = 5.5V
Logical 0 output voltage Vec = MIN, Vin=2V, 0.4 v
Vout(0)  (on fevel) 8 Isink = 20 mA )
lin(o) Logical 0 level input current 11 Voo = MAX, Vin=04V -2 mA
i . . Vee = MAX, Vin=24V 50 pA
lin{1) Logical 1 level input current 11 Voo = MAX, Vin =55V 1 Y
Icclo) Logical 0 level supply current 13 Vee = MAX, Vin=45V 40 58 mA
Ice(1) Logical 1 level supply current 13 Vge = MAX, Vin=0 16 26 mA
switching characteristics, Vcc =5V, TA=25°C,N =10
TEST
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
FIGURE
tpd0 Propagation delay time to logical O level 74 CL = 25pF, Ry =280Q 7.5 12 ns
tpd1 Propagation delay time to logical 1 level 74 Cp = 25pF, RL=280% 10 15 ns

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable

device type.

§ All typical values are at Ve =5 V, Ta = 25°C.




CIRCUIT TYPES SN54H10, SN74H10
TRIPLE 3-INPUT POSITIVE NAND GATES

schematic (each gate)

w
FLAT PACKAGE (TOP VIEW)

JORN
DUAL-IN-LINE PACKAGE (TOP VIEW)

v | e . ox ow = oam x Ve € 1Y w3 3Y
©
0
$2.8k 37600 $58Q @ @ 6? GP @ @ uijsjjjjnijuijss
3 3
\ ( outeuT |_. b
Y 1 1 -I
OJORONOROXOXO) e NiRiBiOiRInIE
700 g4ka woomay Ve 2B A 18 2A 2 2C 2Y GND
L c GND
INPUTS
positive logic: v = A8
NOTE: Component values shown are nominal
recommended operating conditions MIN NOM MAX | UNIT
Supply Voltage Vec: SN54H10 Circuits 45 5 55 v
SN74H10 Circuits . . 475 5 5.25 v
Normalized Fan-Out From Each Output, N - 10
Operating Free-Air Temperature Range, Ta: SN54H10 Circuits . -55 25 125 | °C
SN74H10 Circvits . 0 25 70 °c
electrical characteristics (over recommended operating free-air temperature range unless otherwise noted)
TEST
PARAMETER FIGURE TEST CONDITIONST MIN TYP§MAX | UNIT
Logical 1 input voltage required
Viamy  at all input terminals to ensure 1 2 v
logical O level at output
Logical O input voltage required
Viaoy  at any input terminal fo ensure 2 0.8 v
logical 1 level at output
Voutt1) Logical 1 output voltage 2 ::: z fslyo' uA Vi =08V, 24 v
Voutio) Logical 0 output voltage 1 K'c: _=: %‘:’A Via = 2V, 0.4 v
linwy  Logical O level input current (each input) 3 VYec = MAX, Vie = 04V -2 | mA
Vee = MAX, Vin = 24V 50 | pA
lisny  Logical 1 level input current (each input) 4 Ver — MAX, Vo= 55V ] A
los  Short<circuit output currentf 5 Vee = MAX —40 -100 | mA
lecey  Logical O level supply current 6 Vee = MAX, Vin =45V 195 30 | mA
lcepy  Legical 1 level supply current -6 VYec = MAX, Vin =0 75 126 mA
switching characteristics, Ve = 5V, Tp= 25°C, N =10
k TesT
PARAMETER FIGURE TEST CONDITIONS MIN TYP MAX | UNIT
tow  Propagation delay time to logical 0 level 74 C. = 25 pF, R. = 280 Q 63 10 ns
ten  Propagation delay time to logical 1 level 74 C. = 25 pF, Re=280Q 59 10 | ns

+For conditions shown as MIN or MAX, use the appropriafe valve specified vnder recommended operating conditions for the applicable device type.
$Not more thon one outpul should be shorted af a time, and duration of sheri-circuit test should not exceed 1 second.

8 All typicol values are at

Ve = 5V, Ta = 25°C
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CIRCUIT TYPES SN54H11, SN74H11
TRIPLE 3-INPUT POSITIVE AND GATES
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INPUTS positive logic: v = asc
NOTE: Component values shown are nominal
recommended operating conditions MIN NOM MAX | UNIT
Supply Yoltage Vcc: SN54H11 Circuits 4.5 5 55 v
SN74H11 Circuits 475 5 5.25 \4
Normalized Fan-Out From Each OQutput, N 10
Operating Free-Air Temperature Range, Ta: SN54H11 Circuits . 55 25 125 | °C
SN74H11 Circuits . 0 25 70 | °C
electrical characteristics (over recommended operating free-air temperature range unless otherwise noted)
PARAMETER FIGORE TEST CONDITIONSt MIN TYP§ MAX | UNIT
Logical 1 input voltage required
Viny  at all input terminals to ensure 14 2 v
logical 1 level at output
Logical 0 input voltage required at
Viniet  any input terminal to ensure logical 15 0.8 v
0 level at output
. Yee = MIN, Vi) = 2V,
Vouttn  Logical 1 output voltage 14 liosd = —500 uA 2.4 v
. Veec = MIN, Ving = 0.8V,
Vet Logical 0 output voltage 15 line = 20 mA 0.4 v
lingy  Logical O level input current (each input) 16 Vec = MAX, VYin == 04V -2 | mA
. B . Vce = MAX, Vin = 2.4V 50 BA
lintn  Logical 1 level input current (each input) 17 Veo = MAX, Vo — 55V ; A
los  Short<ircuit output currentt 18 VYeo = MAX, Vi = 45V —40 -100 | mA
lecio)  Logical O level supply current 19 Vee = MAX, Vin =0 30 48 | mA
fccpn  Logical 1 level supply current 19 Ve = MAX, Vin = 45V 18 30| mA
switching characteristics, Voc =5V, Tp = 25°C, N = 10
PARAMETER TEST TEST CONDITIONS MIN TYP MAX | UNIT
FIGURE
todo Prapagation delay time to logical 0 level 74 CL = 25pF, R. = 280 8.8 12 ns
ton Propagation delay time to logical 1 level 74 CL =25 pF, R. = 280 7.6 12 ns
FFor conditions shown as MIN or MAX, use the appropriate value specified under ded op g condifions for the app device type.
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1Not more than one output should be sherted at a time, and duration of short-circuit test should mot exceed 1 second.

§ Al typical values are at

Vec = 5V, Ta = 25°C.



CIRCUIT TYPES SN54H20, SN74H20
DUAL 4-INPUT POSITIVE NAND GATES

schematic (each gate)
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NOTES: 1. Component values shown are nominel
2. NC— No internal connection

recommended operating conditions

Supply Voltage Vec: SN54H20 Circuits
SN74H20 Circuits
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positive logic: Y = ABCD

Normalized Fan-Out From Each Output, N.

Operating Free-Air Temperature Range, Ta: SN54H20 Circvits .

SN74H20 Circuits .

MIN NOM MAX | UNIT

45 5 55|V

475 .5 525 | V
10

-55 25 125 | °C

0 25 70

°c

electrical characteristics- (over recommended operating free-air temperature range unless otherwise noted)

PARAMETER Froon TEST CONDITIONS MIN TYP§ MAX | UNIT
Logical 1 input voltage required
Viepy  at all input terminals o ensure 1 2 v
logical 0 output voitage
Logical 0 input voltage required
Vioe  at any input terminal to ensure 2 0.8 v
logical 1 level at output
. Veec = MIN, Vin = 0.8V,
Voutn) Logical 1 output voltage 2 I::: = —500 pA 2.4 v
Voutie) Logical O output voltage 1 K::f == ;?)I:A Vio =2V, 0.4 v
lisey  Logical O level input current (each input) 3 Vee = MAX, Vio= 04V -2 | mA
. . . Ve = MAX, Via = 24V 50 uA
liqn  Logical 1 level input current (each input) 4 Vo = MAX. Vi =55V 1 A
los  Short-circuit output current} 5 Vee = MAX —40 -100 | mA
leciy Logical O level supply current ) Vee = MAX, Via =45V 13 20 | mA
lccy  Llogical 1 level supply current 6 Vec = MAX, Vin = 5 8.4 mA
switching characteristics, Vo =5V, Tp = 25°C,N=10
TEST
PARAMETER FIGURE TEST CONDITIONS MIN TYP MAX |UNIT
tews  Propagation delay time to logical 0 level 74 C. = 25 pF, R. = 280 7 10 ns
todt Propagation delay time to logical 1 level 74 CL = 25 pF, R = 280 Q é 10 ns
TFor conditions shown as MIN or MAX, use the appropriate value specified under ded i ditions for the applicable device fype.

$Not more than one output should be shorted af a time, and duration of shori-circuit test should nut ex(eed 1 second.

§ All typical values are at Voo = 5V, T, = 25°C.



CIRCUIT TYPES SN54H21, SN74H21
DUAL 4-INPUT POSITIVE AND GATES

w JORN
schematic (each gate) FLAT PACKAGE (TOP VIEW) DUAL-IN-LINE PACKAGE (TOP VIEW)
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INPUTS

NOTES: 1. Componen! values shown are nominal
2. NC — No internal connection

recommended operating conditions MIN NOM MAX| uNIT
Supply Voltage Vce: SN54H21 Cireuits . . . . . . . . . . . . . . . ... 4.5 5 55 v
SN74H21 Circuits . . . . . . . . . . . ..., 475 5 5.25 \4
Normalized Fan-Out From Each Output, N. . . . . . . . . . . . . . . . .. 10
Operating Free-Air Temperature Range, Ta: SN54H21 Circuits . . . . . . . . . . . . . -55 25 125 | °C
SN74H21 Circvits . . . . . . . . . . . ., . 0 25 70| °cC

electrical characteristics (over recommended operating free-air temperature range unless otherwise noted)

PARAMETER Freot TEST CONDITIONS MIN TYP§MAX | UNIT
Logical 1 input voltage required
Viapy  at all input terminals to ensure 14 2 v
logical 1 level at output
Logical 0 input voltage required at
Ving)  any input terminal fo ensure logical 15 0.8 v
0 level at output
. Vee = MIN, Viny = 2V,
Vaouty  Logical T output voltage 14 hoss = —500 A 2.4 \4
Vautte) Logical 0 output voltage 15 :::: i %I:k Vin = 0.8V 0.4 \'4
lnimy  Logical O level input current (each input) 16 Vec = MAX, Vin = 04V -2 | mA
. Vee = MAX, Vin = 2.4V 50| uA
in 1 i i
Lepy  Llogical 1 level input current {each input) 17 Ve — MAX, Vo — 55V 1 A
los Short-ircuit output currentf 18 Vec = MAX, Vin = 45V —40 -100 | mA
leciy  Logical O level supply current 19 Vee = MAX, Via = 0 20 32| mA
lcepy  Llogical 1 level supply current 19 Vee = MAX, Vin =45V . 12 20 mA
switching characteristics, Vo =5V, T = 26°C, N = 10
TEST
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
FIGURE
todo Propagation delay time to logical 0 level 74 CL = 25 pF, R.= 280 Q 8.8 12 ns
tpar Propagation delay time to logical 1 level 74 C. = 25 pF, R. = 280 Q 7.6 12 ns
+For conditions shown as MIN or MAX, use the appropriate valve specified under ded ditions for the applicable device type.

FNot more than one output should be shorted ot a time, and duration aof shori-circuit test should not u(eed 1 second.
§ All typical volues are ot Veo = 5 ¥, Ta = 25°C.
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CIRCUIT TYPES SN54H22, SN74H22
DUAL 4-INPUT POSITIVE NAND GATES (WITH OPEN-COLLECTOR OUTPUT)

w JORN

schematic (each gate)
g FLAT PACKAGE (TOP VIEW) DUAL-IN-PACKAGE (TOP VIEW)
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INPUTS . N 1A 1Y NC  Vee NC 24 28 JA. 1B NC 1C 10 1Y, GND
Component values shown are nominal. . - . _
NC-—No Internal Connection positive logic: Y = ABCD

recommended operating conditions
MIN NOM__ MAX | UNIT

Supply Voltage Vgc:  SNB4H22 Circuits . . . . . . . . .. . . . . 45 5 - .55 v
SN74H22 Circuits . . . . . .+ « .« .« . . . . . 4.75 5 5.25 v

Normalized Fan-Out from Each Qutput N (and see pages 3-7and 38) . . . . . . : 10 )
Operating Free-Air Temperature Range: SN54H22 Circuits . . - . . . - . . —55 25 125 °c
SN74H22 Circuits - - - - - - - - - 0 25 70 °c

electrical characteristics (over operating free-air temperature range unless otherwise noted)

TEST .
PARAMETER FIGURE TEST CONDITIONST MIN - TYPS MAX | UNIT
Logical 1 input voltage required ) ‘
Vini1) at all input terminals to ensure 1 2 v .
logical O (on) level at output
Logical 0 input voltage required )
Vinl0) at any input terminal to ensure 7 : 0.8 \
logical 1 {off) level at output
Vee = MIN, Vin=0.8V,
lout(1) Output reverse current 7 cc n 250 LA
- Vout(1) =55V
Logical 0 output vol Vee = MIN, Vin=2V,
Vout() ogical 0 output voltage 1 FC - in 0.4 v
{on level) 1sink = 20 mA
Logical O level input current
A 3 Ve = MAX, Vin =04V -2 mA
in(0) (each input) ce n
" Logical 1 level input current 4 Ve = MAX, Vin=24V 50 HA
i1 (each input) Voo =MAX,  Vin=55V 1 A
Icclo) Logical O level supply current 6 Vee = MAX, Vin =45V .13 20 mA
Icel1) Logical 1 level supply current 6 Vee = MAX, Vin=0 3.4 5 mA
switching characteristics, Voo =5 V, Ta= 25°C,N=10
PARAMETER TEST TEST CONDITIONS MIN  TYP  MAX | UNIT
FIGURE
3 N "
tpd0 ropagation delay time to 74 CL = 25 pF, RL =280 75 12 ns
logical O level
P i lay ti
toa1 ropagation delay time to 74 CL = 25 pF, RL =280 10 15 ns
logical 1 level

1 For conditions shown as MIN or MAX, use the appropriate value specified under recommeanded operating conditiqns for the applicable

device type.

§ All typical values are at VCC =5V, TA = 25°C.

For Applications Data, see pages 3-7 and 3-8. 74 5



CIRCUIT TYPES SN54H30, SN74H30
8-INPUT POSITIVE NAND GATES

w JORN
schematic FLAT PACKAGE (TOP VIEW) DUAL-IN-LINE PACKAGE (TOP VIEW)
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v positive logic: Y = ABCDEFGH
INPUTS .
NOTES: 1, Component values shown are nominal
2. ¥ — Ho infesnai conneciion
recommended operating conditions MIN NOM MAX |luNIT
Supoly Voltoge Vcc: SNS4H30 Cirevits . . . . . . . . . . . . . . . . . . .. 45 5 55 v
SN74H30 Circuits . . . . . . . . . L. L. 475 5 5.25 \4
Normalized Fan-Out From Each Output, N e e e e e e e e e e e 10
Operating Free-Air Temperature Range, Ta: SNS4H30 Circuits . . . . . . . . . . . . . ~55 25 125 °c
SN74H30 Cirevits . . . . . . . . . . . . . 0 25 70 °c

TEST

. electrical characteristics (over recommended operating free-air temperature range unless otherwise noted)
FIGURE

PARAMETER TEST CONDITIONS} MIN  TYP § MAX |UNIT

Logical 1 input voltage required
Vinpy at all input terminals to ensure 1 2 v
logical O level at output

Logical 0 input voltage required
Vo) at any input terminal to ensure 2 0.8 v
logical 1 level at output

VYec = MIN, Vi, = 08Y,

Veuy  Logical 1 output voltage 2 Vowt = 500 A 24 A4
. Ycc = MIN, Vi, =2V,
Voutioy  Logical 0 output voltage 1 lise = 20 mA 0.4 v
lingey Logical 0 level input current (each input) 3 Vec == MAX, Vi, = 04V -2 | mA
Vec = MAX, Vi, = 24V 50 | pA
Lo Logical 1 level input current (each input) 4
Vee = MAX, Vi, = 5.5V 1 mA
los Short-circuit output current} 5 Veec = MAX —40 -100 mA
leeto Logical O level supply current ] Vee = MAX, Vi, =45V 65 10 | mA
leemy Logical 1 leve! supply current é VYece = MAX, Vin =0 25 42 | mA

switching characteristics, V=5V, Tp=25°C,N=10

PARAMETER FIGORE TEST CONDITIONS MIN TYP  MAX |UNIT
todo Propagation delay time to logical 0 level 74 C.=25pF, R.= 280Q 8.9 12 ns
ton Propagation delay time to logical 1 level 74 CL.=25pF, R.=1280Q 6.8 10 ns

FFor conditions shown as MIN or MAX, use the apprepriate value specified under ded operating conditions for the applicoble device type.

FDoration of short-circoit test should not excesd 1 second.

§ Al typicol values are at Vec = S V, Ta = 25°C.
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CIRCUIT TYPES SN54H40, SN74H40
DUAL 4-INPUT POSITIVE NAND BUFFERS

schematic (each gate)
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DUAL-IN-LINE PACKAGE (TOP VIEW)
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positive logic: Y = ABcD

NOTES: 1. Component values shown are nominal
2. NC— No infernal connection

recommended operating conditions

Supply Voltage Vec: SN54H40 Circuits

SN74H40 Circuits

-Normalized Fan-Out From Each Output, N.

Operating Free-Air Temperature Range, Ta: SN54H40 Circuits .

SN74H40 Circuits .

MIN NOM MAX|UNIT
4.5 5 55|V
475 5 525( V
30
-55 25 125 | °C
0 25 70 { °C

electrical characteristics (over recommended operating free-air temperature range unless otherwise noted)

PARAMETER FIOORE TEST CONDITIONST MIN TYP § MAX | UNIT
Logical 1 input voltage required
Viny  at all input terminals to ensure 1 2 v
logical 0 level at output
Logical 0 input voltage required
Vinjo) at any input terminal to ensure 2 0.8 \4
logical 1 level at output
. = , Vie = 0.8Y,
Veutit) Logical 1 output voltage 2 :/I:z - T]"; mA 08 2.4 v
. Vee = MIN, Yin =12V,
Voutio) Logical 0-output voltage 1 fiw = 60 mA 0.4 v
lingy  Logical O level input current (each input) 3 Vee = MAX, Vin =04V —4 mA
Voo = MAX,  Vin =24V 100 | zA
Yin Logical 1 level input nt (each input, 4
s put current (cach inpuf) Voo = MAX, Vi =55V 1] mA
los  Short-circuit output currentd 5 | Ycc = MAX —40 —125 | mA
lcciy  Logical O level supply current 6 Vee = MAX, Vin = 45V 25 40 | mA
fccy  Logical 1 level supply current [ VYee = MAX, V=20 10.4 16 | mA
switching characteristics, Vog =5V, T4 = 256°C, N =30
PARAMETER FlTGE:’:E TEST CONDITIONS MIN TYP MAX | UNIT
tew  Propagation delay time to logical 0 level 74 C. = 25pF, RL= 93Q 6.5 12 ns
todt Propagation delay time to logical 1 level 74 CL = 25pF, R, == 93 Q 8.5 12 ns
FFor conditions shown as MIN or MAX, use the appropriate value specified under ded operating conditions for the applicable device type.

$Not more thon one output should be shorted at a time, and duration of shori-circuit fest should not exceed 1 second.
§ All typical values are at Voo = SV, T, = 25°C
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CIRCUIT TYPES SN54H50, SN54H51, SN74H50, SN74H51
DUAL 2-WIDE 2-INPUT AND-OR-INVERT GATES

. w JORN
schematic (each gate) FLAT PACKAGE (TOP VIEW) DUAL-IN-LINE PACKAGE (TOP VIEW)
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NOTES: 1. Component values are nominal.
2. Both expander inputs are used simultaneously for expanding.
3. If expander is not used leave X and X pins open, _
4. Expander inputs X and X are functional on the SN54HS50 and SK7SHSO circuits only. Make no external connection 1o X and X pins of the SN54H51 and SN74H51.
5. A total of four SN54H40/SN74H60 expander gates or one SN54H62/SNT4H62 expander gate may be connected fo the expander inpuls.

recommended operating conditions MIN NOM MAX | UNIT
Supply Voltage Vcc: SN54H50, SN54H51 Cirevits . . . . . . . . . . . . . . . . . 435 5 55 v
SN74H50, SN74H51 Cirevits . . . . . . . . . . . . . . . . . |475 5 525 v
Normalized Fan-Out From Each Output, N . . . . . . . . . . . . . . . . . . 10
Operating Free-Air Temperature Range, Ta: SN54H50, SN54H51 Circuits . . . . . . . . . 55 25 125 °c
SN74H50, SN74H51 Circvits . . . . . . . . . 0 25 70 °c

electrical characteristics (over recommended operating free-air temperature range unless otherwise noted)

TEST

PARAMETER FIGURE

TEST CONDITIONST MIN TYP§ MAX |UNIT

Logical 1 input voltage required
Yispy  at both input terminals of either AND 20 2 v
section to ensure logical 0 at output

Logical 0 input voltage required
Viao) atone input terminal of each AND 21 0.8 v
section to ensure logical 1 at output

Voun) Logical T output voltage 21 :I/:: i T;;lé A Vin = 08Y, 24 v
Voutio) Logical 0 output voltage 20 :lc: _= ;(\)':,A Vi =2V, 0.4 \
lingy  Logical O level input current (each input)| 22 Vec = MAX, Vin = 04V -2 mA
Vee = MAX, Vin =24V 50 BA

lin Logical 1 level input current (each input)| 23
o e et currant (sach irpet) Ve = MAX, Vi =55V 1 | mA
los Short-circuit output currentf 24 |Vec = MAX —40 -100 mA
lcci  Logical O level supply current 25 | Vec = MAX, Vin = 45V 15.2 24 mA
lccpy  Logical 1 level supply current 26 | Vec = MAX, Vin =10 82 128 mA

FFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type. Expander pins are open.
FNot niore than one oulput should be shorfed at a fime, and duration of short-circuit test should not exceed 1 second.

§ Al typical values are ot Ve = 5V, T, = 25°C.
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CIRCUIT TYPES SN54H50, SN54H51, SN74H50, SN74H51
DUAL 2-WIDE 2-INPUT AND-OR-INVERT GATES

electrical characteristics (SN54H50 circuits only) using expander inputs, Vo =45V, Tp = —55°C

TEST
PARAMETER FIGURE TEST CONDITIONS MIN TYP MAX | UNIT
lix Expander-node input current 27 Y= 1.4V -5.85 mA
Base-emitter voltage Line = 20 mA, I = 700 uA,
Vil o output transistor Q 28 RR=0 ! v
lioss = —500 pA, h = 320 uA,
Youtn) Logical 1 output veltage 29 I':'d: _320 #: ' # 2.4 v
Vootio) Logical 0 cutput voltage 28 :{1.“==68209'"A’ h =470 A, 04| VvV
electrical characteristics (SN74H50 circuits only) using expander inputs, Vee =475V, T A= 0°Cc
PARAMETER TEST TEST CONDITIONS MIN TYP MAX| UNIT
FIGURE
|53 Expander-node input current 27 Vg = 1.4V —-63 mA
Base-emitter voliage Line = 20 mA, h = 1.1 mA,
Vieol o output transistor @ 28 Ri = ! v
Vot Logical 1 output voltage 29 :;“;z_s;gofA”A' h = 570 uA, 2.4 A
: Line = 20mA, |y = 600 pA,
Veutie)  Logical 0 output voltage 28 Ri=63 0.4 v
switching characteristics, Voo =5V, Tp = 25°C, N = 10, expander pins are open
PARAMETER TEST TEST CONDITIONS MIN TYP MAX | UNIT
FIGURE
oo I‘:;{::fg‘:::e‘l’e"’y fime fo 74 | Co= 25pF, R = 2800 62 1| ms
ton  Propagation delay fime fo 74 | co=25pF, R= 280 68 11| ns

logical 1 level

switching characteristics, (SN54H50/SN74H50 circuits only), Vo =5V, Tp = 25°C, N =10, Cx =15 pFq

TEST

logical 1 level

PARAMETER FIGURE TEST CONDITIONS MIN TYP MAX| UNIT
Propagation delay time to — —
todo logical O level 75 CL = 25 pF, RL = 280Q 74 ns
ton Propagation delay time to 75 C. = 25 pF, R = 2800 n ns

qSee curves on page 7-90 for effect of other values of C5.
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CIRCUIT TYPES SN54H52, SN74H52
EXPANDABLE 2-2-2-3-INPUT AND-OR GATES

schematic
28k 516
2.8kQ 1.6k0 e
R t
EF
GHI B
ko s
INPUTS | INPUTS
+
X0
28k 1.6k
3100
L—e
co 16082
g N 303
INPUTS GNP
°

NOTES:

1. Component values shown are nominal,

W
FLAT PACKAGE (TOP VIEW)

JORN
DUAL-IN-LINE PACKAGE (TOP VIEW)
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positive logic:

Y = (AB) + (CD) + (EF) + (GHI) + (X)
(X = Output of SN54H61/SN74H61)

positive logic:

Y = (AB) + (CDE) + (FG) + (HI) + (X)
(X = Output of SN54H61/SN74H61)

2. A total of six expander gates may be connected
to the expander input X.
3. NC— No interna! conmection.

recommended operating conditions MIN NOM MAX | UNIT
Supply Voltage Vcc: SN54H52 Circvits 4.5 5 55| Vv
SN74H52 Circuits 475 5 525 v
Normalized Fan-Out From Each Output, N . . . . . . . . . . + + « « +« « « . 10
Operating Free-Air Temperature Range, Ta: SN54H52 Circuits . 55 25 125 | °C
SN74H52 Cirevits . . . . o . . . . . . . . 0 25 70 | °C
electrical characteristics (over recommended operating free-air temperature range unless otherwise noted)
TEST
PARAMETER FIGURE TEST CONDITIONST MIN TYP§ MAX | UNIT
Lo ‘cal 1 input voltage required
Vinm  at cll input terminals of one AND 30 2 v
sectivn to ensure logical 1 at output
Logical 0 input voltage required
Vi) at one input terminal of each AND 31 0.8 v
section to ensure logical 0 at output
. Yec = MIN, Yin = 2V,
Vo) Llogical 1 output voltage 30 lows = —500 4A 2.4 v
. Yee = MIN, Vie = 0.8Y,
Voutio) Logical O output voltage 31 hit = 20 mA 0.4 v
linggy  Logical O level input current {each input) 32 Yec = MAX, Yin = 0.4V -2 | mA
Yee = MAX, Vin = 2.4V 50 | pA
liny  Logical 1 level input current (each input) 33
Ycc = MAX, Vin =155V 1 mA
los Short-circuit output currentd 34 Vee = MAX, Vin = 45V —40 -100 | mA
lec  Logical O level supply current 35 Yee = MAX, Vin =0 15.2 24 | mA
lccpy  Logical 1 level supply current 35 Ycc = MAX, Vio = 45V 20 31 | mA

FFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type. Expander pin is open.
FDuration of short-circuit test shovld not exceed 1 second.
§ All typical values are ot Voc = 5 V, Ta = 25°C.
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CIRCUIT TYPES SN54H52, SN74H52
EXPANDABLE 2-2-2-3-INPUT AND-OR GATES

electrical characteristics (SN54H52 circuits only) using expander input, Voc = 4.6V

PARAMETER TEST TEST CONDITIONS MIN TYP MAX | UNIT
FIGURE ;
linx Expander-node input current 36 'IY: z 15\;'0‘: hosa = =500 A, 2.7 —-4.5 | mA
Voutny  Logical 1 output voltage 36 ;{: z 15\./5,°C liosd = —500-2A, 24 v
Vouile)  Logical 0 output voltage 37 .‘If:x:.‘;:;?,oc#A’ bine = 20 mA, 0.4 A4
electrical characteristics (SN74H52 circuits only) using expander input, Vee =475V
PARAMETER FIGURE TEST CONDITIONS MIN TYP MAX | UNIT
Linx Expander-node input current 36 ¥: : o,:é’ Voag = ~500 A, -2.9 535 | mA
Vo) Logical T output voltage 36 'IY: j Ol°‘(/:’ licss = —500 A, 24 v ‘
Vi) Logical 0 output voltage 37 !f:xj%iog LA i = 20 mA, 0.4 v :
switching characteristics, Voc =5V, Tp = 25°C, N = 10, expander pin is open
PARAMETER TEST TEST CONDITIONS MIN TYP MAX | UNIT
FIGURE
tew Propagation delay time to logical O level| 74 C. = 25 pF, R = 280Q 9.2 15 ns
ten  Propagation delay fime to logical 1 level} 74 C. = 25 pF, R = 2800 106 15 ns

switching characteristics, Vee =5V, Tp= 25°C, N =10, Cx = 15 pF¢{

PARAMETER TEST TEST CONDITIONS MIN TYP MAX | UNIT
FIGURE
to Propagation delay time to logical O level| 76 CL = 25 pF, R. = 280 Q 9.8 ns
toar Propagation delay time to logical 1 level] 76 C. = 25 pF, R = 280Q 148 ns

{See curves on page 7-90 for effect of other values of C_.
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CIRCUIT TYPES SN54H53, SN54H54, SN74H53, SN74H54
EXPANDABLE 2-2-2-3-INPUT AND-OR-INVERT GATES

h ti w JORN
schematic FLAT PACKAGE (TOP VIEW) DUAL-IN-LINE PACKAGE (TOP VIEW)
(See Note 4)
] H Y GND G P AN

®OO O
LSt

®
- @-

28k

£
j)
A .
INPUTS,
SNSAHS3. Ny I "
5 Es ooy
IR G ] 1 1
5, FF COOOLOO®O
e X x A Veo 8 c o
(See Note 4)

positive logic: Y = (AB) + (CD) + (EFG) + (HI) + (X)
(X = Output of SNE4HE0/SNT4HEC or SN54HE2/SN74HE2)

NOTES: 1. Component values shown are nominal.
2. Both expander inputs are used simultaneously for expanding.
3. If expander is not used leave X and X pins open.
4. Expander. inputs X and X are functional on the SNS4H53 and SN74H53 circuits only. Make o external connection to X and X pins of the SH54H54 and SNT4H54.
5. A totel of four SNS4H60/SN74HE0 expander gates or one SN54H62/SN74ME2 expander gate may be connected to the expander inputs.

recommended operating conditions MIN NOM MAX | UNIT
. Supply Voltage Vec: SN54H53, SNS4H54 Cirevits . . . . . . . . . . « + + 0 . . . 4.5 5 55 v
SN74H53, SN74HS54 Circuits . . . . . . . . . . . . . . . . . |475 5 525 Y
Normalized Fan-Out From Each Output, N. . & & v v v v v v e e e e e e e 10

Operating Free-Air Temperature Range, Ta: SN54H53, SNS4H54 Circvits . . . . . . . . . -55 25 125 | °C

- SN74H53, SN74H54 Circuits . . . . 0 25 70 | °c
7
electrical characteristics (over recommended operating free-air temperature range unless otherwise noted)

PARAMETER i TEST CONDITIONS} MIN  TYP § MAX | UNIT
Logical 1 input voltage required
Yinty  at all input terminals of one AND 20 2 v
section fo ensure logical 0 at output
Logical 0 input voltage required
Yiniey  at one input terminal of each AND 21 0.8 \4
section to ensure logical 1 at output
N Yeec = MIN, Yis = 08Y,
Youtpy Logical T output voltage 21 lioss = —500 A 2.4 v
Vewto Logical 0 output voltage 20 |JEZMN G Ve=2V, 04 v
ik =
iy Logical O level input current (each input, 22 Yeo = MAX, Yin = 04V -2 | mA
Vec = MAX, Yin =24V 50 uA
linpy  Logical 1 level input current (each input 23
Vec = MAX, Vin=55Y 1| mA
los ' Short-circuit output currentt 24 Vee = MAX —40 ~100 | mA
lcew)  Logical O level supply current 25 Vo = MAX Via =45V 94 14 | mA
lecpy  Logical 1 level supply current 26 Yee = MAX, Vin =10 7.1 11 mA
FFor conditions shown as MIN or MAX, use the appropriate value specified under ded ing conditions for the applicable device type. Expander pins are apen.

F0uration of shert-circuit fest should not exceed 1 second.
§All typical volues are ot Voo = 5V, T, = 25°C.
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CIRCUIT TYPES SN54H53, SN54H54, SN74H53, SN74H54
EXPANDABLE 2-2-2-3-INPUT AND-OR-INVERT GATES

electrical characteristics (SN54H53 circuits only) using expander inputs, Vo =4.5V, Ty = —55° C

TEST
PARAMETER FIGURE TEST CONDITIONS MIN TYP MAX | UNIT
linX  Expander-node input current 27 V=14V —585 | mA
Base-emitter voltage Line = 20 mA, L = 700 pA,
Vieor o output transistor Q 28 Ri=0 ! v
liaa = =500 pA, h = 320 uA,
Voutp) Logical 1 output voltage 29 Il 'j__ _320 ,uA# ! # 2.4 "
Voutey Logical 0 output voltage 28 :;:"‘==652°n'“A' b= 470 uA, 04| v
electrical characteristics (SN74H53 circuits only) using expander inputs, Ve =475V, Tp = 0°cC
PARAMETER TEST TEST CONDITIONS MIN TYP  MAX |UNIT
FIGURE
linX  Expander-node input current 27 V=14V —63 | mA
Base-emitter voltage Lime = 20 mA, = 1.1 mA,
Voo of output transistor Q 28 Ri=20 1 v
Voutp) Logical 1 output voltage 29 :l°'d==_s;g°£AMA’ h = 570 uA, 2.4 "
. Link = 20 mA, I = 600 pA,
Vauio) Logical 0 output voltage 28 Ri=63 04 \4
switching characteristics, Vo =5V, Tp = 25° C, N = 10, expander pins are open
TEST
PARAMETER FIGURE TEST CONDITIONS MIN TYP MAX | UNIT
o ::';ﬁ:fg':::‘:e"’y fime to 74 |CL=25pF, Re= 280 @ 62 11| ns
toar l':’;‘::f‘;':::;""’ time to 74 |cL=25pF, R = 280 7 M| s
switching characteristics, (SN54H53/SN74H53 circuits only) Voo =5V, Tp = 25°C, N =10, Cx = 15 pF
TEST
T
PARAMETER FIGURE TEST CONDITIONS MIN TYP MAX [UNI
foo :’or;izzlggr:::;eluy time to 75 C. = 25 pF, R. = 280 § 7.4 ns
toar :,:;'::f?'::::elay fime fo 75 | C.= 25pF R = 280 O 4 ns

¢ See curves on page 7-90 for effect of other values of Cx.
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CIRCUIT TYPES SN54H55, SN74H55
EXPANDABLE 4-INPUT AND-OR-INVERT GATES

schematic

W JORN
OVCC FLAT PACKAGE (TOP VIEW) DUAL-IN-LINE PACKAGE (TOP VIEW)

v SN NC X vee WG FE ® Y

®ODO®O G| e

> >
28kQ 7609 2.8k > 5852

k‘ﬂ—( Ll IJ
3 a_/“‘ OUTPUT
. : > 25
i< » v
¢ -
000 ¥ x x -
Aggg EFGH | L] L] L] §
—— ot | ONONORCRORCROIIRIBIBDE
INPUTS @ A Y C Ve E v G A 8 € Db X N o
EXPANDER| X 47092 4k oo
153:\;1;53} xo— o positive logic: v = (ABCD) + (EFGH) + (0

NOTES: 1. Component values shown are nominal. X = Output of SN54H60/SN74H60 or SN54H62/SN74H62 circuit.

2. Both expander inputs are used simul ly
for expanding.

3. If expander is not used, leave X and X pins open.

4. A total of four SNS4H60/SN74H60 expander gates or one SN54H62/SN74H62 expander gate may be connected fo the expander inpufs,

5. NC — No internal connection.

recommended operating conditions MIN_ NOM MAX | UNIT
Supply Voltage Vcc: SN54H55 Circuits . . . . . . . . . . . . . . . . . . .. 4.5 5 55 v
SN74H55 Circuits . . . . . . . . . . . . . .. ... 475 5 5.25 v
Normalized Fan-Out From Each OQutput, N. . . . . . . . . . . . . . . . .. 10
Operating Free-Air Temperature Range, Ta: SN54H55 Circvits . . . . . . . . . . . . . -55 25 125 °c
SN74H55 Circuits . . . . . . . . . . . .. 0 25 70 | °C

electrical characteristics (over recommended operating free-air temperature range unless otherwise noted)

PARAMETER FOoRE TEST CONDITIONS} MIN TYPS MAX |UNIT
Logical 1 input voltage required
Vinmy  at all input terminals of either AND 20 2 v
section to ensure logical Q ot output
Logical 0 input voltage required
Ving at one input terminal of each AND 21 0.8 v
section to ensure logical 1 at output
Voutn) Logical 1 output voltage 21 I\llf,: z Tslgé " Vie = 0.8V, 24 v
Veutto) Logical 0 output voltage 20 :ﬁ: == 2’3':; Vin =2V, 0.4 A
linoy  Logical 0 level input current (each input) 22 Vee = MAX, Vin = 0.4V -2 mA
Vec = MAX, Yin = 24V 50 uA
lingy  logical 1 level input current (each input) 23
" P Voo = MAX, Vi =55V 1| ma
los Short-circuit output currentf 24 Vee = MAX —40 —100 | mA
lecior  Logical O level supply current 25 |Vec = MAX, Vin = 4.5V 7.5 12 | mA
lecpy  Logical 1 level supply current 26 Vec = MAX, Vin = 4.5 64 | mA
FFor conditions shown as MIN or MAX, use the appropriate value specified under ded operating conditions for the applicable device type. Expander pins ore open.

FDuration of short-circuit fest should not exceed 1 second.
§ All typical valves are af Yec — 5 V, Ta = 25°C.
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CIRCUIT TYPES SN54H55, SN74H55
EXPANDABLE 2-WIDE 4-INPUT AND-OR-INVERT GATES

electrical characteristics (SN54H55 circuits only) using expander inputs, Vo =45V, Ty = -55°C

TEST
PARAMETER FIGURE TEST CONDITIONS MIN TYP MAX | UNIT
linx Expander-node input current 27 V=14V -5.85 | mA
Base-emitter voliage | ik = 20 mA, 11 = 700 pA,
Vi) of output transistor Q ‘ 28 Ri=0 1 v
oad = —. s = A,
Veutp) Logical 1 output voltage 29 :i d: _325003:A b =320u 24 v
Vautoy Logical 0 output voltage 28 I';,Ink:=682(;lmA, h = 470 uA, 04 | Vv
electrical characteristics (SN74H55 circuits only) using expander inputs, Vee = 475V, T A= 0°Cc
PARAMETER TEST TEST CONDITIONS MIN TYP MAX |UNIT
FIGURE
li'x  Expander-node input current 27 Vi =14V —63 | mA
Base-emitter voltage Link = 20 mA, L= 1.1 mA,
Vegol of output transistor Q 28 R=0 ! v
Voutp) Logical 1 output voliage 29 I|f“='_:5_75003:k h = 570 uA, 2.4 v
Veuto) Logical 0 output voltage 28 :;;.;26320(-;;&, h = 600 uA, 0.4 v -
switching characteristics, Vee=5V.Tp= 25°C, N = 10, expander pins are open
PARAMETER TEST TEST CONDITIONS MIN TYP MAX |UNIT
FIGURE
toao ::r;i;;:lggf;::ec:eloy time to 74 CL = 25 pF, RL == 280 6.5 1 ns
O Chora s B P - e

switching characteristics, Vo =5V, Tp = 25°C, N =10, Cx; = 15 pF{

PARAMETER TEST TEST CONDITIONS MIN TYP MAX |UNIT
FIGURE
¢ Propagation delay time to 75 C. = 25 pF R = 280 Q 77 ns
Lo logical 0 level L pr. L= . )
Propagation delay time to _ _
fr oot love) 75 |co=25pF, R =12800 1.4 ns

€ See curves on page 7-90 for effect of other values of C;.
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CIRCUIT TYPE SN54H60
DUAL 4-INPUT EXPANDER  (FOR USE WITH SN54H50, SN54H53, SN54H55 CIRCUITS)

. w JOR
schematic (each expander) FLAT PACKAGE (TOP VIEW) DUAL-IN-LINE PACKAGE (TOP VIEW)
X 2X 20 GND  2C 28 2A Vec 0 X XX X0
®O®E®OO| MEEmm
—— L 1 1 |
32.8k L- T |
OUTPUT X
{See Note 2) }

i

OUTPUT X I 5

(See Note 1) ¥
> ] ]
L J

T
&v_ci L — o anD OXO) @@@ IZJWST

INPUTS X% A Ve B IC D A 18 ¢ A B 3T GND
NOTES: 1. Connect to X input of SN54H50, SNS4H53, or
SHSAHSS circu. positive logic: x = ascp
2. Comnect o X input of SHS4HSO, SHSAHS3, or when connected fo X and X pins of SN54H50, SN54H53, or SN54HS5 circuit,

SH54H55 circuit.
3. Component values shown are nominal.

recommended operating conditions

Supply Voltage Yec . . . . . . . . . L L L. . L L ... ... ... ... . 45V1055YV
Maxi ber of expanders that may be fanned-in to one SN54H50, SN54H53, or SN54H55 circuit . . . . . . . 4

electrical characteristics (unless otherwise noted T A = —55°C to 125°C)

PARAMETER FISORE TEST CONDITIONS MIN TYP§ MAX |UNN
7 Logical 1 input voltage required
Vinty  at all input terminals to ensure 38 2 v
output is in the on state
Logical O input voltage required
Ying  at any input terminal to ensure 39 0.8 v
output is in the off state
Vec = 45V, V=2V,
Vi=1YV, lon = 5.85 mA, 0.4 \4
Ta = -55°C
Vo On-state output voltage 38 Ve = 55Y, Ya—=2V
YVi= 06V, lon = 7.85 mA, 0.4 v
Ta = 125°C
lott  Offstate output current 39 :cc_ =57;:;'lv‘ v".". =_°'85v5'°¥:'= 45V 320 | pA
= , A = —
fon On-state output current 40 xfc_z.l 4\;5 \E ,IYi“f 25\5/6C —470 nA
=1v, N =
liny _ Logical 0 level input current (each input) 39 Yec = 55Y, Vi =04V -2 | mA
Vec = 55V, Vi, =24V
lnp)  Logical 1 level input current (each input) 41 VZZ =55V, Van=355V 5? :‘:
lccion On-state supply current 42 z::c=:0.58.55 \‘,/' Vin =45V, 1.9 35 | mA
lecror) Off-state supply current 42 \\;::c:=°58.55\)’, Vin =0, 3 45 | mA
§ Al typical values are ot Voo — 5 Y, Tn = 25°C
output capacitance, Ve and GND terminals open, T A= 25°C
PARAMETER FII;EI.SIRE TEST CONDITIONS MIN TYP MAX| UNIT
- Effective capacitance _
& of output transistor Qu ” f =1 MHz 13 PF
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(FOR USE WITH SN74H50, SN74H53, SN74H55 CIRCUITS)

CIRCUIT TYPE SN74H60
DUAL 4-INPUT EXPANDER

schematic {each expander)

Vee
2.8 k2 -
OUTPUT X
(See Note 2)
e
4
"y
- OUTPUT X
> 3 (See Note 1)
gos -
\ABCD ———0GND
INPUTS

NOTES: 1. Conmect to X input of SN74H50, SN74HS3, or

SN74HSS circuit.

2. Connect 1o X input of SNT4HSO, SNT4HS3, or
SNT4HSS circuit.

3. Component values shown are nominal.

recommended operating conditions

Supply Voltage Vec . . . .

w
FLAT PACKAGE (TOP VIEW)

JORN
DUAL-IN-LINE PACKAGE {TOP VIEW)

F :
@@@@@@

Vee 18 iC

1X 1A

©0)

10

positive logic: x
when connected to X and X pins of SN74H50; SN74H53, or SN74H55 circuits.

= ABCD

475V10525V

Maximum number of expanders that may be fanned-in to one SN74H50, SN74H53, or SN74H55 circuit . . . . . . . . 4

electrical characteristics (unless otherwise noted T = 0°C to 70°C)

PARAMETER FIOORE TEST CONDITIONS MIN  TYP § MAX | UNIT
Logical 1 input voltage required
Vo) ot all input terminals to ensure 38 2 v
output is in the on state
Logical 0 input voltage required
Vo) at any input ferminal to ensure 39 0.8 A
output is in the off state
Vec = 475V, Vi = 2V,
Vi=1V, fon = 6.3 mA, 0.4 v
Ta = 0°C
Vo  On-state output voltage 38 Ve = 525V, Vi = 2V
Vi=06V, lon = 7.4 mA, 04 v
Ta = 70°C
= 475V,Vi. = 08V,V, =45V,
lote Off-state output current 39 XCC: 575 QS T, :°0° c ! 5 570 | A
Yec = 475V, Vi, = 2V,
lon On-state output current 40 V=1V, Ta = 0°C -500 1A
Liny  logical O level input current (each input) 39 Vec = 525V, V.. = 04V -2 mA
Yec = 525V, V.. == 24V 50 HA
Lapy  Llogical 1 level input current (each input) 41 Ve — 525V, V.. =55V 7 sy
lccion) On-state supply current a2 \‘;::c:‘:058.§5vV, Vi = 45V, 19 35| mA
Yee = 5. . Yin =10,
lccion; Off-state supply current 42 v:x: 0.58525vV M 0 3 45 | mA
§ All typical valves are of ¥ec = 5 V, Ta = 25°C.
. - - o
output capacitance, V¢ and GND terminals open, Tp = 25°C
TEST
PARAMETER FIGURE TEST CONDITIONS MIN TYP MAX |UNIT
- Effective capacitance _
& of output transistor Qu 79 f=1MH: 13 pF

127



CIRCUIT TYPES SN54H61, SN74H61

TRIPLE 3-INPUT EXPANDERS (FOR USE WITH SN54H52, SN74H52 CIRCUITS)

JORN
DUAL-IN-LINE PACKAGE (TOP VIEW)

. w
schematic (each expander) FLAT PACKAGE (TOP VIEW)

3B 3.
I:X :2)( 3:)( G:N D lc : :A Vee 3C 38 3a 33X 1X 2X
o Vee 1 1 1

2.8kQ

OUTPUT

)
®

1A 18 1C v

2C GNP

INPUTS

1. Component values shown are nominal.

2. A total of six expander gates may be connected to
the SNS4US2/SN74H52 expander input.

NOTES: positive logic: x = Asc

when connected to the X input of the SN54H52 or SN74H52 circuit.
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recommended operating conditions MIN_ NOM_MAX|UNIT
Supply Voltage Vcc: SN54H61 Circuits . 4.5 5 55 A\
SN74H6Y Cirevits . . . . . . . . . . . . 4.75 5 525 v
Operating Free-Air Temperature Range, Ta: SN54H61 Circuits . . . . . . . . . . . . . —55 25 125 °c
SN74H61 Circuits . . . . . . . . . . . . . 0 25. 70 °c
electrical characteristics (over recommended operating free-air temperature range unless otherwise noted)
TEST
PARAMETER FIGURE TEST CONDITIONS} MIN TYPS§ MAX| UNIT
Logical O input voltage required -
Vinto) at any input terminal to ensure 43 0.8 v
output is in the off state
loft Off-state reverse current 43 z:: z ;A Isz" ‘Y:(l: 0)'(8 V. 50 | pA
. Logical 0 level input —_ o —
Tinfoy current (each input) a4 Yec = MAX, Via =04V 2 mA
- Logical 1 hye! input 45 Ve = MAX, Vin = 24V 50 | wA
current (each input) Yee = MAX, Vio = 55V 1 mA
Iccion  On-state supply current 46 Vee = MAX, Vin =4.5V 11 16 mA
lccory  Off-state supply current 46 Ve = MAX, V.= 0 5 7 mA
electrical characteristics SN54H61 circuits only
PARAMETER TEST TEST CONDITIONS MIN TYP  MAX|UNIT
FIGURE
Logical 1 input voltage required
Vi) at all input terminals to ensure a7 Vec = 45V 2 v
output is in the on state
Vec = 45V, VYup = 2V,
Voo On-state output voltage a7 lo = 4.5 mA, Ta = —55°C 1 v
electrical characteristics SN74H61 circuits only
TEST
PARAMETER FIGURE TEST CONDITIONS MIN TYP MAX| UNIT
Logical 1 input voltage required
Vintyy at oll input terminals to ensure a7 Vee = 475V 2 v
output is in the on state
Vee = 475V, Yy = ,
Von On-state output voltage 47 |:c: 5,355mA, Ta (l 0°%v 1 v
TFor conditions shown as MIN or MAX, use the appropriate value specified under rec ded operating conditions for the opplicable: device type.
§ Al typical values are at Vec = 5V, Ta = 25°C.
output capacitance, Ve and GND terminals open, Ta= 25°C
TEST
PARAMETER FIGURE TEST CONDITIONS MIN TYP MAX |UNIT
Effective capacitance
Cx of output transistor Qi 80 f =1 MH: 13 pF




(FOR USE WITH SN54H50,
SN54H53, SN54H55 CIRCUITS)

CIRCUIT TYPE SN54H62
3-2-2-3-INPUT AND-OR EXPANDER

. w JORN
schematic Vee FLAT PACKAGE (TOP VIEW) DUAL-IN-LINE PACKAGE (TOP VIEW)
» 2
28k 28k0 2.suz[ 28k8 - oo > vee ! ¢
1 O @@.@. ﬁ 3] wn"\oLlsua?_
55
T ‘}
== |
! !
DE F
N N
INPUTS, _\_( j INPUTS
- HEREENEND)E)
A 8 C © E X GND
ABC HiJ e " e "
INPUTS ol Ly INPUTS positive logic: positive logic:
OUTPUT X OUTPUT X ©GND X = (ABC) + (DE) -+ (FG) -+ (HM) X == (AB) + (CDE) *+ (FGH) — (1))
{See Note 1) .(See Note 21 when connected to X and X pins of when connected to X and X pins of
NOTES: 1. (So:sr;e;'”n' X _n'npu' of SNS4H50, SNS4HS3, or | SN54H50, SN54H53, or SN54H55 circuit. SN54H50, SN54H53, or SN54H55 circuit.
arculf.

2. Connect to X input of SN54H50, SNS4H53, or

SNS4R35 circuit.

3. Component values shown are nominal.

recommended operating conditions

Supply Voltage Vec . .
Maximum number of exponders 'hct may be funned -in to one SN54H50 5N54H53 or SN54H55 circuit

electrical characteristics (unless otherwise noted Tp = —55°C to 125°C)

.45Vi055V
1

TEST I
PARAMETER FIGURE TEST CONDITIONS MIN TYP3 MAX | UNIT
Logical 1 input voltage required at all
Vi) input terminals of one AND section to 48 2 v
ensure output is in the on state
Logical 0 input voltage required at one
Vinoy input terminal of each AND section to 49 0.8 v
ensure output is in the off state
Vee == 45V, Vin = 2V,
vVi=1 V,° lon = 5.85 mA, 0.4 A
Ta = —55°C
Von -state
o On-state output voltage 48 Vee = 55V, Vo= 2V,
Vi=0.6V, ln=7.85mA, 0.4 v
Ta = 125°C
lost Off-state output current 49 \Rlci ‘—5’7;.%% V],—.; 20;85\5/3\2 745V, 320 ntA
=45V, Vi =
fon On-state output current 50 xfc: ]‘:/5 Ta = —470 A
Linio) Logical O level input current (each input) 51 Ve == 55V, Via = 0.4V —2 mA
- Ve = 55V, Vi = 24V 50 | uA
[ Logical 1 level t t h input 52
0 ogica evel input current (each input) Vec = 55V, Vm = 55V ] A
Vec =55V, V., =45V,
lccen On-state supply current 53 v::c: 085V 5 3.8 7 mA
leciory  Off-state supply current 53 \\;::c::058.§ x, Vi = 0, 6 9 | mA
§ Alf typical values are ai Yec = 5 ¥, Ta = 25°C.
. - —_ O
output capacitance, Voo and GND terminals open, Tp = 25°C
TEST
PARAMETER FIGURE TEST CONDITIONS MIN TYP MAX | UNIT
_ Effective capacitance i
Cx of output transistor Qs . f =1 MHz 1.3 pF
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CIRCUIT TYPE SN74H62 (FOR USE WITH SN74H50,
3-2-2-3-INPUT AND-OR EXPANDER SN74H53, SN74H55 CIRCUITS )

. w JORN
schematic Veo FLAT PACKAGE (TOP VIEW) DUAL-IN-LINE PACKAGE (TOP VIEW)
O
28k0 $2.8k2 28k0 28k Vee J LMo 6 Fox
ul[u][e][ul[n][s]s
o
P
-3
DE F
v —~
INPUTS j INPUTS
M~ TH s |7
:LL A ) C D £ X GND
ABC H1J ene r e .
s o Jros positive logic: positive logic:
OUTPUT X OUTPUTX —OGND X = (ABC) + (DE) + (FG) + (HU) X = (AB) + (CDE) + (FGH) + (1J)
. (See Note 1) {See Note 2) when connected to X and X pins of when connected to X and X pins of
ROTES: i. Cso':-;::s 5'°.X input of SNT4H50, SN74HS3, or SN74H50, SN74H53, or SN74H55 circuit. SN74H50, SN74H53, or SN74H55 circuit.
circuit.

2. Connect to X input of SN74HS0, SN74H53, or
SN74H35 circoit.

3. Component values shown are nominal.

recommended operating conditions

Supply Voltage Vec . . 475V 10525 ¥
Maximum number of expanders that may be fanned-in to one SN74H50, SN74H53, or SN74H55 circuit . . . . . . . . 1

electrical characteristics (unless otherwise noted T A= 0°C to 70°C)

TEST
] PARAMETER FIGURE TEST CONDITIONS MIN  TYP §MAX UNIT
Logical 1 input voltage required at all
Viny  input terminals of one AND section o 48 2 v
7 ensure output is in the on state
Logical 0 input voltage required ot one
Viniy  input terminal of each AND section te 49 08 v
ensure oufput is in the off state
Vee == 475V, Vin = 2V,
Vi= 1y, lon = 6.3 mA, 0.4 A\
V. Ta = 0°C
o On-state output voltage 48 v 5257 v v
cc = o. . in = ’
Vs =048V, lon == 7.4 mA, 0.4 v
N ) Ta = 70°C
Vec = 4. m=08Y, V; =45V,
bort Off-state output current 49 Rc; 57; 2'25 Vo v Ta 0__8 (\,’ocv. 45V 570 uA
fon On-state output current 50 :I’::C:ZI 4\;75 A ¥:' ; 02"! —600 A
_l:.:ro; Logical O level input current (each input) 51 Vec = 5.25V, Vin =04V -2 mA
Yoc = 525V, Vin = 24V 50
sy Logical 1 level input current (each input) 52 VZ: = 525V Vi = 55V 1 ﬁ:
lcctor)  On-state supply current 53 \\;fx::osé;svv’ Vin =435V, 3.8 7 mA
lcclorn Off-state supply current 53 \\;'::c;—‘o g'szi,v’ Vie =0, 6 9 | mA
§ All typical values are af Voo = § V, Ta = 25°C.
output capacitance, VCC and GND terminals open, T A=25°C
PARAMETER T TEST CONDITIONS MIN TYP MAX | UNIT
N
" Effective capacitance _
¢ of output transistor Qi [ f =1 MH: 13 pF
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CIRCUIT TYPES SN54H71, SN74HT
J-K MASTER-SLAVE FLIP-FLOPS

. w JORN
|Og|C FLAT PACKAGE (TOP VIEW) DUAL-IN-LINE PACKAGE (TOP VIEW)
TRUTH TABLE VeC CLOCK K28 K24 K13 KIA Q
ta fogt J Win TWWIO 3|8 L

J K Q I

[} ] (e

[+] 1 0

1 0 1

1 1 Q.

NOTES: 1. ) == (1A ® JIB) + (324 » J28)
2K == (KIA * KIB) - (K2A * K2B)
3. ta = Bit time before clock pulse,

4 iayr = Bit time after clock pulse. positive logic: Low input to preset sets Q to logical 1
Preset is independent of clock.

J2A JIA  JIB Jj2A 2B PRESET Q GND

description

These J-K flip-flops are based on the master-slave principle.
The AND-OR gate inputs for entry into the master section
are controlled by the clock pulse. The clock pulse also
regulates the circuitry which connects the master and slave
sections. The sequence of operation is as follows:

1. isolate slave from master

2. Enter information from AND-OR gate inpuis to master

3. Disable AND-OR gate inputs

4. Transfer information from master to slave. CLOCK WAVEFORM

Logical state of } and K inputs must nof be allowed to change
when the clock pulse is in a high state.

recommended operating conditions

MIN NOM MAX |UNIT

Supply Voltage Vee: SNS4H71 Circuits . . . . . . . . . . . .« .« . . .. 45 5 55 v

SN74H71 Circuits . . . . . . . . . . . e 475 5 525 v
Operating Free-Air Temperature Range, Ta: SN54H71 Circuits . . . . . . . . . . . ~55 25 125 | °C

SN74H71 Circvits . . . . . . . . . . . 0 25 70 | °C

Normalized Fan-Out From Each Qutput, N, . . . . . . . . . . e 10
Width of Clock Pulse, ty(clock) (See Figure77) - - - - + <+ <+ o s os . .- 12 ns
Width of Preset Pulse, tp(preser) (See Figure 78) - - - - - -« -~ o 16 ns
Input Setup Time, fsoryp (See Above) - =« - - . o - o s oo s 2 Hpictoct)
Input Hold Time, thopd + + = -« « = = « o e . 0
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CIRCUIT TYPES SN54H71; SN74H71
J-K MASTER-SLAVE FLIP-FLOPS

electrical characteristics (over recommended operating free-air temperature range unless otherwise noted)

PARAMETER il TEST CONDITIONS } MIN TYP§MAX | UNIT
Input volt ired 1 logical | 2
Vi \PPut voltage required to ensure logica and 2 v
1 at any input terminal
55
Input volt ired logical 54
Vit nput voltage required to ensure logica and 0.8 v
0 ot any input terminal
55
Voutny Logical 1 output voltage 54 Yecec = MIN, lices = —500 pA 2.4 \'2
Youtio) Logical 0 output voltage 55 Vee = MIN, Lin == 20 mA 0.4 v
Logical 0 level input current ot J14,
liny  J1B,J2A, J2B, K1A, KIB, K2A, or 56 Yec = MAX, Vi, = 04V -2 mA
K2B
Loy Llogical O level input current at preset 56 Ve = MAX, Vi, = 04V -6 | mA
liny  Logical O level input current at clock 56 Vec = MAX, Vin = 0.4V —4 mA
Logical 1 level input current at J1A, Voo = MAX, Vi, = 24V 30 1 uA
lay  J1B,J2A,12B,K1A, K1B, K2A, 57 i
or K28 Vee = MAX, Vi = 55V 1] mA
Ve = MAX, Vi, = 2.4V 150 nA
hny  Logical 1 level input current at preset 57
Vee = MAX, Vin = 55V 1 mA
Vec == MAX, Vi, = 2.4V 100 | uA
bam  Logical 1 level input current at clock 57
VYeo = MAX, V,, = 55V 1 mA
los Short-circuit output current} 58 Vec = MAX, V. =0 —40 ~100 mA
lec Supply current 57 Vee = MAX 19 30 mA
FFor conditions shown as MIN or MAX, use the appropriate value specified under ded ing conditions for the applicable device type.

FNot more than one output should be shorted at a fime, ond duration of short-circuit test should not exceed 1 second.
§ All typical values are ot Vec = 5 V, Ta = 25°C.

switching characteristics, Ve =5V, Tp=25°C,N=10

PARAMETER e YEST CONDIIONS MIN TYP  MAX | UNIT
foock  Maximum clock frequency 17 C. = 25 pF, R == 280 ¢ 25 30 MHz
toan ::'fg‘;f’:;f°;r:;':’z"i"'u‘;’p’:" fogicat 1 78 | Co=25pF R 2800 6 13| ns
tp.,,“ r:j"f?::o;,ié.; :;ﬁo’::p'uo? logicel 0 78 | CL=125pF R 2800 12 24 | s
B ekt I PP o e | m
oo l’;’fg‘;‘;’::‘:‘;;:';’;i’:‘:u? logical 0 77 | Co=125pF R =2800 10 22 27| ms
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CIRCUIT TYPES SN54H71, SN74HT71
J-K MASTER-SLAVE FLIP-FLOPS

functional block diagram

- m
|—e
k1A O—H : ) —O JIA
) L[;MJ . | LOJIB
K2a o——H r > J —0 J2A
K28 O 4 Lous
CLOCK
schematic
* ’ — —0 Ve
%580 %7600 ;z.s k@ 2.8 kog 760 QE 58 Ql
< < < <
4
4
Q o——4 ,4 kQ 4 kQ 06
S S
r‘ 7003 L o0
PRESET O
. [ o -1 o
2.8 lzs 2.8 gi; i;% 2.8 2.4 2.88
kO Sk kQ kQ kQ QS
KIA EE‘ { 77; J{i\woﬂA
K18 —+o JIB
. . * 4 > [ Y
i > T L o GND
Keri - gnJ 3 310 J2A
K28 06— 128

Component values shown are nominal.
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CIRCUIT TYPES SN54H72, SN74H72
J-K MASTER-SLAVE FLIP-FLOPS

w

logic ] JOR N
LAT PACKAGE (TOP VIEW) DUAL-IN-LINE PACKAGE (TOP VIEW)
TRUTH TABLE 1 Veomestrclock ks k2 ki Q@
I
J K Q J
0 0 Q.
0 1 0
1 0 1
NERE [ —/
Pl{2/{3(]4(|5]]6
NOTES: 1.0 = J1 =22 )3 s NCCEm N 2 B & G
2 K=Kl*K2°K3
3= M 'i.me. before clock pulse. posiiive |°gi€: Low input to preset sets Q to logical 1
4. tn1 = Bif fime after clock pulse. Low input to clear sets Q to logical 0
Preset and clear are independent of clock
description

These J-K flip-flops are based on the master-slave princip

The AND gaie inputs for entry into the master section are
controlled by the clock pulse. The clock pulse also regulates
the circuitry which connects the master and slave sections.
The sequence of operation is as follows:

1. Isolate slave from master

2. Enter information from AND gate inputs to master

3. Disable AND gate inputs

4. Transfer information from master to slave.

Logical state of J and K inputs must not be allowed to change
when the clock pulse is in a high state.

recommended operating conditions

1:34

Supply Voltage Vcc: SN54H72 Circvits .
SN74H72 Circuits .
Operating Free-Air Temperature Range, Ta: SN54H72 Circuits
SN74H72 Circuits
Normalized Fan-Out From Each Qutput, N .
Width of Clock Pulse, tp(cioct; (See Figure 77) .
Width of Preset Pulse, tppreset) (See Figure 78) .
Width of Clear Pulse, tpicinar) (See Figure 78)
Input Setup Time, tewp (See Above)

Input Hold Time, thotd .

HIGH

15V

Low

MINIMUM !
]
———Tlotup —— P

CLOCK WAVEFORM

MIN NOM MAX | UNIT

45 5 55| Vv

475 5 525 Vv

.. . .| 55 25 125 | °C

0 25 70| °C

10
12 ns
16 ns
16 ns
. Z tofclock)
0




CIRCUIT TYPES SN54H72, SN74H72
J-K MASTER-SLAVE FLIP-FLOPS

electrical characteristics (over recommended operating free-air temperature range unless otherwise noted)

PARAMETER oo TEST CONDITIONS MIN TYP§ MAX | UNIT
Input voliage required fo 59 i
Vs ensure logical 1 at any and 2 v
input terminal 60
Input voltage required to 59
Vino) ensure logical 0 at any and 0.8 \4
input terminal 60
Vot Logical 1 output voltage 59 Vee = MIN, licsd = —500 pA 2.4 v
Voutio) Logical O output voltage 60 | Vcc = MIN, Link == 20 mA 0.4 A\
Logical 0 level input current !
ity at J1,J2, J3, K1, K2, K3, 61 Vee == MAX, Vie = 04V ~2 | mA
or clock
Loy Logical 0 level input current 61 Vee = MAX, Vi = 0.4V 4 mA
at preset or clear i
VYeo = MAX, Vin = 2.4V 50 | xA
| Logical 1 level input current ; .
"0 atJ1,J2, 13, K1, K2, or K3 62 T
: i Ve = MAX, Vin == 5.5V T, mA
It i
| Vco = MAX, Vin = 24V 50 | A
| |
Loy Logical 1 level input current ot clock 62 | 1
Vee = MAX, Vin = 55V 1. mA
VYce = MAX, Yin == 24V 100 A -
Lot Logical 1 level input current 62
at preset or clear
Vee == MAX, Vie = 5.5V 1! mA
los Short-circuit output currentt 63 Vee == MAX, Vin =0 —40 -100 mA
lec Supply current 62 Vee = MAX 16 25 mA
FFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the opplicable device fype.
ENot more than one output should be shorted at a time, and duratien of short-circuit fest should not exceed 1 second.
§ All typical values are at Ve = 5 V¥, Ta = 25°C.
switching characteristics, Vee=5V,Tp= 25°C,N=10
PARAMETER ol TEST CONDITIONS MIN TYP MAX| UNIT
feoce  Maximum clock frequency 77 C. = 25 pF, R.—= 280 1 25 30 ! MHz
Propagation delay time to logical
toar 1 level from clear or preset 78 CL = 25 pF, R. = 280 Q é 13 ns
to output ‘
Propagation delay time to logical '
toww O level from clear or preset 78 | CL = 25pF, R. == 280 12 24 | ns
to output i
Propagation delay time to logical _ — ¢
foan 1 level from clock to output 77 Cu = 25 pF, Re =280 @ 6 14 21 ns
Propagation delay time to logical _ =
fom 0 level from clock to output 77 G =25pF, R =- 280 ¢ 0 22 7 L ns
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CIRCUIT TYPES SN54H72, SN74H72
J-K MASTER-SLAVE FLIP-FLOPS

functional block diagram

>
T o]

O CLEAR

m Pad
1 ]
Daea; {5
)t

CLOCK

PRESET O——

b
-

K3

schematic

O Vee

!
N—

<

y
3580 37600 32.8kQ  2.8kQ3Y 76003
< < < <

A
\'a'%
\4

<
802

!
1

»l
Ll
»
Lg]
AA
VWA~
o
0N
S

p
Qo—44 34k :l I: 403 ¢4—o00T
<
>
>
|
<

PRESET O— ] -0 CLEAR
22.8 22.8 < 2.82 2.8
::kﬁ ::kﬂ 32.8 kQ 2.8 kQ:: @ :: Sia
X
> ] [ I *

g RPN N

4
'%fir ¢ & "'AL 533

-0 GND

Component values shewn are nominal.
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CIRCUIT TYPES SN54H73, SN74H73
DUAL J-K MASTER-SLAVE FLIP-FLOPS

. w JORN
logic FLAT PACKAGE (TOP VIEW) DUAL-IN-LINE PACKAGE (TOP VIEW)

1@ 1@ GND o2k 202G

1
TRUTH TABLE B
fn gy [§ L
J K Q Clear pm Clear
. 5 5 LS C“"’“IJ J Ciock K Ciock J
[¢] 1 0 ¥
EEER OOOO®O®EQQ| DB
hE 1 a 1 1 v 2 1 1 2 2
n CLOCK CLEAR 1K CC CLOCK CLEAR 24 CLOCK CLEAR 1K CC CLOCKCLEAR _2)

NOTES: 1. t. = Bit time before clock pulse.
2. tagr = Bit time after clock pulse.

posiﬁve IOgiC: Low input to clear sets Q to logical 0

Clear is independent of clock

description

These J-K flip-flops are based on the master-slave principle.
The AND gate inputs for entry into the master section are
controlled by the clock pulse. The clock pulse also regulates
the circuitry which connects the master and slave sections.

The sequence of operation is as follows:
1. Isolate slave from master
2. Enter information from AND gate inputs to master
3. Disable AND gate inputs
4. Transfer information from master to slave.

Logical state of J and K inputs must not be allowed to change
when the clock pulse is in a high state.

recommended operating conditions

Supply Voltage V SN54H73 Circuits

SN74H73 Circuits

cc’

Operating Free-Air Temperature Range, TA: SNB4H73 Circuits
SN74H73 Circuits

Normalized Fan-Out From Each Output, N .

Width of Clock Pulse, t (See Figure 77).

p(ctock)

Width of Clear Pulse, t (See Figure 78)

plclear)

Input Setup Time, tsetup (See Above)
Input Hold Ti .
p old Time, thold

HIGH

15V

Low MINIMUM

——Tgoryp ———>!

CLOCK WAVEFORM

MIN NOM MAX | UNIT
4.5 5 557 V
475 5 5.25 v

-55 25 125 °C
0 25 70| °C

10
12 ns
16 ns
2 fplclock)
0
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CIRCUIT TYPES SN54H73, SN74H73
DUAL J-K MASTER-SLAVE FLIP-FLOPS

electrical characteristics (over recommended operating free-air temperature range unless otherwise noted)

PARAMETER FrooRE TEST CONDITIONS} MIN TYPSMAX | UNIT
Input voltage required to 64
Vinny  ensure logical 1 at any and 2 \4
input terminal 65
Input voltage required to 64
Yiney ensure logical 0 at any and 0.8 v
input terminal 65
Vautpy Logical 1 output voltage 64 Vec = MIN, licsd = —500 A 2.4 v
Yoty logical O output voliage 65 Yee = MIN, Link = 20 mA 0.4 v
Logical O level input current
Ly atJ,K,or clock 66 Vee = MAX, Vin = 04V -2 i mA
) Logical 0 level input current . o
linpoy at clear 66 Vee = , - Vie =04V —4 mA
H
Yec = MAX, Yin=24Y 50 RA
) Logical 1 level input current
liam) at)or K 67
Yee = MAX, Yin = 55V 1 mA
Vec = MAX, Vin = 2.4V 50 | uA
) Logical 1 leve! input current
Tat) or elack 67
Ycc = MAX, Vie = 55V 1 | mA
Yoo = MAX, Vie = 24V 100 pA
Vot Logical 1 level input current 67
at clear
Ve = MAX, Yie =55V 1 mA
los Short-circuit output current} 68 Vee = MAX, Yin =0 —40 ~100 | mA
lec Supply current 67 Yee = MAX 32 50 | mA
TFor conditions shown as MIN or MAX, use the appropriate value specified under ded operati ditions for the applicable device type.

Not more than one output should be shorted af u fime, and duration of short-circuit fest should mot exceed 1 second.
§ AN typical values are ot Vec = 5 V, Ta = 25°C.

switching characteristics, Vo =5V, Tp = 25°C,N=10

PARAMETER il TEST CONDITIONS MIN TYP MAX | UNT
foaoa  Maximum clock frequency 77 C. = 25 pF, Ru = 2800 25 30 MHz

Propagation delay time to logical

tear 1 level from clear to output 78 Cu = 25 pf, R = 280 Q é 13 ns
ha  Oethemdenaoum | 78 | a=2ser m=200 2 24| m
B et hom etk o oupat | 77 | c=28pr =200 6 14 2| m
fose Propagation delay time to logical 77 €= 25 pF, Ro= 2800 10 2 p .

0 level from clock to output

7-38



CIRCUIT TYPES SN54H73, SN74H73
DUAL J-K MASTER-SLAVE FLIP-FLOPS

functional block diagram (each flip-flop)

> — |
ot < =D

A {7 F .
—}r =~ —F
5

schematic (each flip-flop)

“ - ® ° *—0 VCC
. l 7
58Q 760Q 22.8kQ 2.8kQ 760 Q 58 Q TO OTHER
< < < < <

FLIP-FLOP
J/———-—Gi
3
Q o——4 4kQ 4kQ b———o O
<
470Q > %470 j
O CLEAR

n ——

é—h— l TO OTHER

FLIP-FLOP

=N

O w
r——N—@

=N

O o

ANN—E

!\)

@

x

fol

~N

w

=

Fe)

NMN—4

=N

'Oco

VWA —

N

O(I)

Component values shown are nominal.
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CIRCUIT TYPES SN54H74, SN74H74
DUAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS

Maximum Clock Frequency: 35 Megahertz e Input Clamping Diodes Simplify System Design

Positive-Edge Triggering e Fully Compatible with most TTL and DTL

High-Fan-Out, Low-Impedance, Totem-Pole Circuits

Outputs e Typical Power Dissipation: 75 Milliwatts

per Flip-Flop
logic
w JORN
FLAT PACKAGE (TOP VIEW) DUAL-IN-LINE PACKAGE (TOP VIEW)
TRUTH TABLE (Each Fiip-Fiop) - - - r— -
PRESET 1 GND PRESET Ve CLEAR 20 CLOCK PRESET 2Q 20
tn tht1 ® O @ @ m O @ '|4 H ‘3 H 12 HIF-‘HFTH_-] r_lj
1| H (l) I r-T J TReeT

INPUT ouUTPUT ou

"
TPUT | e e J
PRESET CLEAR
D Q Q CLEAR PRESET]
l D CLOCK CLOCK D
L [
L H I 1 '—-1

H H L @@@@@@@ -

Q
CLEAR _
cLock Q

n o
cLock 0

CLEAR

D Q
PRESET
o]

Vee 1 Al 0 1 GND
B CLOCK CLEAR - CLEAR CLOCK CLEAR £LOCK PRESET
H = high level, L = low level
asynchronous inputs: Low input to preset sets Q to high fevel
NOTES: A. i, = bit time before clock pulse. Low input to clear sets Q to low level
7 B. tp4q = bit time after clock pulse. Preset and clear are independent of clock

description

These monolithic, high-speed, dual, edge-triggered flip-flops utilize TTL circuitry to perform D-type flip-flop logic.
Each flip-flop has individual clear and preset inputs, and also complementary Q and Q outputs.

Information at input D is transferred to the Q output on the positive-going edge of the clock pulse. Clock triggering
occurs at a voltage level of the clock pulse and is not directly related to the transition time of the positive-going pulse.
When the clock input is at either the high or low level, the D-input signal has no effect.

These circuits are fully compatible for use with most TTL or DTL circuits. Input clamping diodes are provided to
minimize transmission line effects and thereby simplify systems design. A full fan-out to 10 normalized Series 54H/74H
loads is available from each of the outputs in the low-level condition. In the high-level state, a fan-out of 20 is available

to facilitate tying unused inputs to used inputs. Maximum clock frequency is 35 megahertz, with a typical power
dissipation of 75 milliwatts per flip-flop.

The SN54H74 is characterized for operation over the full military temperature range of —~55°C to 125°C; the SN74H74
is characterized for operation from 0°C to 70°C.
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CIRCUIT TYPES SN54H74, SN74H74
DUAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS

absolute maximum ratings over operating free-air temperature range {(unless otherwise noted)

Supply voltage Vg (seeNote 1) . . . . . . . . . L L oL L oL 0 o oo TY
Inputvoltage (seeNote 1) . . . . . . . . . . . . . . . . . ... .. ... ........ bbbV
Interemitter voltage (see Note 2) N - X< 2"
Operating free-air temperature range, TA: SN54H74 Circuits . e e e —55°C to 125°C

SN74H74Circuits - « « « + +« « « =« « v . . . .. 0°Cto70°C
Storage temperature range . . . . . . - <« « 4 4 4 4« « + e u « . . ... ... =—85Cto150°C

NOTES: 1. Voltage values, except interemitter voltage, are with respect to network ground terminal.
2. This is the voltage between two emitters of a multiple-emitter transistor.

recommended operating conditions

SN54H74 SN74H74 UNIT
MIN NOM MAX |MIN NOM MAX
Supply voltage Vo 4.5 5 55 |475 5 5.25 \Y
High logic level 20 20
Normalized fan-out from each output, N
Low logic level 10 10
Clock frequency, fejock 0 35 0 35 | MHz
Width of clock pulse, ty(ciock) {see Figure 87 or 88) 15 15 ns
Width of preset pulse, ty(preset) (see Figure 86) 25 25 ns
Width of clear pulse, ty(clear) (see Figure 86) 25 25 ns
Input setup time. (ses Note 3) High-level data (see Figure 87)| 10 10 ns
n , see Note -
put setup time, tsetup Low-level data (see Figure 88)| 15 15 ns
Input hold time, thold (see Note 4 and Figures 87 and 88) o 0 ns
Operating free-air temperature range, T A —55 25 125 0 25 70 | °C

NOTES: 3. Setup time is the interval immediately preceding the positive-going edge of the clock pulse during which interval the data to be
recognized must be maintained at the input to ensure its recognition.
4. Hold time is the interval immediately following the positive-going edgé of the clock pulse during which interval the data to be
recognized must be maintained at the input to ensure its continued recognition.
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CIRCUIT TYPES SN54H74, SN74H74
DUAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

TEST
PARAMETER TEST CONDITIONST MIN  TYP} MAX | UNIT
FIGURE )

ViH High-level input voltage 81and82 2 Vv
ViL Low-level input voltage 81 and 82| 0.8 \
VoH High-tevel output voltage 81 Vec =MIN, lpy=—-1mA| 24 3.5 \4
VoL Low-level output voltage 82 Vecec =MIN, gL =20mA 0.22 0.4 A\

Vee = MAX, V=24V 50 A
HH High-level input current into D 83 cc J -

Vee =MAX, V=55V 11 mA

. . . Ve = MAX, V=24V 100 HA

liy High-level input current into preset or clock 83 L.,

Voo =MAX, V=55V 1] mA

) ) . Vee =MAX, V| =24V 150 | pA

HH High-level input current into clear 83

Vee = MAX, V=55V 1] mA
he Low-tevel input current into preset or D 84 Vee =MAX, V=04V -2 mA
e Low-level input current into clear or clock 84 Vce = MAX, V=04V -4 mA
108 Short-circuit output current§ 85 Veg = MAX —40 -100 | mA

SN54H74 30 42
Ice Supply current 83 Ve = MAX mA
SN74H74 30 50

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device

type.

fan typical values are at Vg =5V, Ta = 25°C.

8Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second.

switching characteristics, Vcc =5V, TA =25°C, N =10

TEST
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
FIGURE
fmax  Maximum clock frequency 87 and 88 35 43 MHz
Propagation delay time, low-to-high-level
tpLH 9 g 86 20 | ns
output, from clear or preset inputs
Propagation delay time, high-to-low-level
UL pag v o 86 | CL=25pF, R =280% 30 | ns
output, from clear or preset inputs
Propagation delay time, low-to-high-level
tPLH i 87and 88 4 8.5 15 ns
output, from clock input
Propagation delay time, high-to-low-fevel
1 87 and 88| 7 1
PHL output, from clock input 3 20 ns
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CIRCUIT TYPES SN54H74, SN74H74
DUAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS

functional block diagram (each flip-flop)

‘&

PRESET O—

CLEAR O h Q

[: [¢)
CLOCK ©-
Do
schematic (each flip-flop)
+—° Vce
28kn 3 )
PRESET o—¢ » 2.8 k2 TO OTHER
i EF?T { FLIP-FLOP
2.8k | p——0 Q OUTPUT
CLEAR o—¢ /
|—e P
78RO
{ 28k 3 760 QS 5803
$ $ 3
CLOCK o /% L 4
2.8k i —o G OUTPUT
TO OTHER
470 Q3 l FLIP-FLOP
-0 GND

e 7

NOTE: Component values shown are nominal.
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CIRCUIT TYPES SN54H76, SN74H76
DUAL J-K MASTER-SLAVE FLIP-FLOPS

logic J OR N DUAL-IN-LINE
OR W FLAT PACKAGE (TOP VIEW)!

1K 1 1@ GND 2k 20 28 2

Wl nygnpjwl9

TRUTH TABLE : —

- <
J K Q a 2 3 Q
o | o Q,
0 1 0 CLEAR PRESETP,| | (OPRESET CLEARP-
1 0 1

Iy K

1 1 an J CLOCK K I‘( CLOCK J

NOTES: 1. t, = Bit time before [—‘
clock pulse ) ||||2||3||‘”5||5”7H| 8
1

2. th4q = Bittime ) 1 c
after clock pulse CLOCK PRESET CLEAR CLOCK PRESET CLEAR

positive logic:  Low input to preset sets Q to logical 1
Low input to ctear sets Q to logical O
Clear and preset are independent of clock

1Pin assignments for these circuits are the same for all packages.

description

These dual J-K flip-flops are based on the master-slave

principle. Inputs to the master section are controlled HIGH
by the clock pulse. The clock pulse also regulates the 15V
circuitry which connects the master and slave
sections. The sequence of operation is as follows: LOW MINIMUM

e— lsetup —-b!
CLOCK WAVEFORM

1. Isolate slave from master
Enter information from J and K inputs to
master ‘

3. Disable J and K inputs

4. Transfer information from master to
slave. '

Logical state of J and K inputs must not be allowed
to change when the clock pulse is in a high state.

recommended operating conditions

SN54H76 " SN74H76 oNIT

MIN NOM MAX MIN NOM MAX
Supply voitage Voo 45 5 5.5 4.75 5 5.256 \
Normalized fan-out from each output, N 10 . 10
Width of clock pulse, tp(clock) (See Figure 77) | 12 12 ns
Width of preset puise, tp(preset) (See Figure 78) 16 16 ns
Width of clear pulse, ty(clear) (See Figure 78)
Input setup time, tsetl.?; (See)Abové) > tplelock) > tpelock)
Input hold time, thold 0 0
Opexating free-air temperature range, T —55 25 125 0 25 70 °c
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CIRCUIT TYPES SN54kL76, SN74H76
DUAL J-K MASTER-SLAVE FLIP-FLOPS

electrical characteristics (over recommended operating free-air temperature range unless otherwise noted)

PARAMETER TEST TEST CONDITIONS™® MIN  TYPS MAX | UNIT
FIGURE
. 64

Vin() Inp.ut voltage refqulred to e.nsure and 2 v

logical 1 at any input terminal 5

Input voltage required to ensure 64
Vin(0) i . i and 0.8 v

logical 0 at any input terminal 5
Vout{1) Logical 1 output voltage 64 Veec=MIN, ljgag=-500uA | 2.4 \
Vout{Q) © Logical 0 output voltage 65 Voo =MIN,  Igink =20 mA 04 A
I Logical O level input current at 6 Vee = MAX. Vi =04V 2 A
in(0) J, K, or clock cc » Vin m,
' Logical O level input current at _ o
in(0) clear or preset 66 Vee =MAX, Vip=04V —4 mA
s Logical 1 level input current at &7 Voe =MAX, Vijp=24V 50 LA
i orclock Vee = MAX, Vip=55V 1 mA
. Logical 1 fevel input current at Vee = MAX, Vijp=24V 100 pA
() lear o preset &7 Vee = MAX, Vin =55V 1 mA
los Short-circuit output current: 68 Vee = MAX, Vip=0 —40 -100 mA
lce Supply current 67 Vee = MAX, Vij,=45V 32 50 mA

T For conditions shown as MIN or MAX, use
device type.

the appropriate value specified under recommended operating conditions for the applicable

£Not more than one output should be shorted at a time.

8 All typical values are at Vog = 5 V, Ta = 25°C.

switching characteristics, Vee=5V.Tp=25°C,N=10

TEST
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
FIGURE
felock Maximum clock frequency 77 CL=25pF, R =280Q 25 30 MHz
Propagation delay time to logical 1
1, CL=25pF, R_=280% 6 13 S
pd1 level from clear or preset to output 78 L P L "
Propagation delay time to logical 0
t CL=25pF, R =2800Q 12 24
pd0 level from clear or preset to output 7% L L ns
Propagation delay time to logical 1
CL=25pF R_=280Q 6 14 21
tpd1 level from clock to output 7 L L ne
Propagation delay time to logical 0
1 77 CL=25pF, RL=280Q 10 22 27
pd0 level from clock to output L P L e
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CGRCUIT TYPES SN54H76, SN74H76
DUAL J-K MASTER-SLAVE FLIP-FLOPS

functional block diagram (each flip-flop)

O D
[ O O

o _;w_{ C—J

L/ N
B _ A 1
TO OTHER
Crock FLIP - FLOP
schematic (each flip-flop)
v ¢ » * 0 Vee

%580 ;600 ;z.s kQ 2.8 mg 7600; 58 Qg TO OTHER
7 : $ p < < 1 FLIP - FLOP

i

3 %‘ff
- [ l

I
}2.8 2,8 l g 2.8¢ lz.a '
Sk 3kQ $2.8kQ  2.8kOS koﬁ 3ka
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Dy

CLock TO OTHER
FLIP - FLOP
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CIRCUIT TYPES SN54H78, SN74H78
DUAL J-K MASTER-SLAVE FLIAP-HOPS

logic

description

w JORN R .
FLAT PACKAGE (TOP VIEW) DUAL-IN-LINE PACKAGE (TOP VIEW)
1 2 1 2 ) .
e PRESET CLEAR  2)  pResET CLOCK 2K o PRESETCLEAR  2J PRESETCLOCK 2K
]
TRUTH TABLE
7 ]
n bt | Y
J K Q J Clock K K Clock J
Preset  Ci fear Preset -t
0 0 Qn
0 1 [
1 o] 1
1 1 Q.
Ko o1@ 1@ 22 20 GND
NOTES: 1. t. = Bit fime before clock pulse. positive logic: Low input to preset sets Q to logical 1
2. tag.1 = Bit time ofter clock pulse. . Low input to clear sets Q to logical 0
Preset and clear are independent of clock

These JK flip-flops are based on the master-slave principle.

Inputs to the master section are controlled by the clock pulse. HIGH )

The clock pulse also regulates the circuitry which connects the 3 .

master and slave sections.

The seq of operation is as foll d 15V \ 15V
1. Isolate slave from master ! MINIMUM } ’
2. Enter information from J and K inputs to master Low i t E
3. Disable J and K inputs e "setup -

4. Transfer information from master to slave.
Logical state of J and K inputs must not be allowed to change
when the clock pulse is in a high state.

recommended operating conditions

CLOCK WAVEFORM

MIN NOM MAX |UNIT

Supply Voltage V..: SN54H78 Circuits 45 5 55 | v

SN74H78 Circuits 475 5 525 v
Operating Free-Air Temperature Range, T5:  SN54H78 Circuits 55 25 125 | °¢c

SN74H78 Circuits Ce e 0 25 70 | °C
Normalized Fan-Out From Each Output, N . 10
Width of Clock Pulse, tp(clock) {See Figure 77) . 12 ns
Width of Preset Pulse, o (preset) (See Figure 78) 16 ns
Width of Ciear Pulse, To(clear) {See Figure 78) 16 ns
) >

Input Setup Time, t._, . (See Above) . . . . “ olclock)
Input Hold Time, thold e . )]
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CIRCUIT TYPES SN54H78, SN74H78
DUAL J-K MASTER-SLAVE FLIP-FLOPS

electrical characteristics (over recommended operating free-air temperature range unless otherwise noted)

PARAMETER FORE TEST CONDITIONST | N TYP§ MAX |UNIT
Input voltage required to 64 i :
Vinpny  ensure logical T at any and 2 A
input terminal 65
Input voltage required to 64
Vintey ensure logical 0 at any and 0.8 v
input terminal 65
Vouip) Llogical 1 output voltage 64 Vee = MIN, licas = —500 pA 2.4 v
Voutte) Logical O output voltage 65 Yec = MIN, Lik = 20 mA 0.4 v
oy Logicol Olevel input current 66 | Vec = MAX, Vi = 04V -2 | mA
i Logical 0 level input current - _ _
Kinio} at preset or clock ‘ 66 Yeec = MAX, Vin = 04V 4 mA
i
T
. . i
Lot :.‘:9;;:,',0 level input current 66 Vee = MAX, Vi = 04V _8 mA
Vce = MAX, Vin = 2.4V 50 2A
(- 'l::g;:c:llg level input current 67
Vee = MAX, Yn=255VY 1 mA
Ycc = MAX, Y =24V 100 nA
L Logical 1 level input current 67
7 " at preset or clock
Vce = MAX, Vin =55V 1 mA
VYec = MAX, Vie = 24V 200 nA
Logical 1 level input
latt Corrent at clear 67
Vce = MAX, V=355V 1 mA
fos Short-circuit output currentd 69 Ycc = MAX, Vin =10 —40 -100 mA
lec Supply current 67 Vee = MAX 32 50 mA

TFor conditions shown as MIN or M‘X, use the appropriale value specified under recommended operating conditions for the applicable device type.

JNot more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second.
§ M1 typical values are ot Vec = 5V, Ta = 25°C.

switching characteristics, Voc =5V, Ta = 25°C, N=10

PARAMETER TEST TEST CONDITIONS MIN TYP MAX | UNIT
FIGURE
fooct  Maximum clock frequency 77 C. = 25pF, R. = 280 Q 25 30 MHz
Propagation delay time to logical . _
ton 1 level from clear to output 78 Co = 25 pF, R = 2800 6 3 ns
Propagation delay time to logical _ .
teo 0 level from clear to output 78 G = 25pF, R = 2800 12 4 ns
b Ppsmendelyim gl | gy G Zaspr w o= 200 s e | m
to zr;ae::lgzioi:\j:::z;i:;;z}losical 77 Cu = 25 pF, Ru = 280 O 10 22 7 ns
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CIRCUIT TYPES SN54H78, SN74H78
DUAL j-K MASTER-SLAVE FLIP-FLOPS

functional block diagram (each flip-flop)
= e
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Compoaent values shown are nominal.
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CIRCUIT TYPES SN54H101, SN74H101
J-K EDGE-TRIGGERED FLIP-FLOPS

logic

w
FLAT PACKAGE (TOP VIEW)

JORN
DUAL-IN-LINE PACKAGE (TOP VIEW)

VCC CLOCK K28 K2A KIB KIA Q@
TRUTH TABLE wl[nlle][n][w]]s]]s
tn tn+1
J K Q =
Q
o] 0o | @ = :
0 1 0
1] o0 1 e
1 1 [o}
213|415 {6{]7
NOTES: 1. J=(J1A + J1B) + (J2A + J2B) ;__]‘I__ﬁ._ﬁ;ﬂ_,ﬂ_rl_l
JIA 1B J2A J2B PRESET Q@ GND
2. K=(K1A « K1B) + (K2A + K2B)
3. t, = Bit time before clock pulse
4. tp4q = Bittime after clock pulse posiﬁve logic: Low input to preset sets Q to logical 1
Preset is independent of clock.
description

These monolithic J-K flip-flops are negative-edge-
triggered. The AND-OR gate inputs are inhibited
while the clock input is low; when the clock goes
high, the inputs are enabled and data will be
accepted. Logical state of J and K inputs may be
allowed to change when the clock pulse is in a high
state and bistable will perform according to the
truth table as long as minimum set-up times are
observed. Input data is transferred to the outputs on
the negative edge of the clock pulse.

recommended operating conditions

Supply Voltage Vgg:  SN54H101 Circuits
SN74H101 Circuits .
Operating Free-Air Temperature Range, TA:  SN54H
SN74H
Normalized Fan-Out From Each Output, N
Width of Clock Pulse, tp(clock) (See Figure 77)
Width of Preset Pulse, tp(preset) (See Figure 78)
Input Setup Time, tsetup (See Above): Logical
Logical
Input Hold Time, thold

Clock Pulse Transition Time, tg (See Figure 77)

MINIMUM I
'setup >

i
ﬂ_
! ! DATA
ouT

J-K

INPUTS
ENABLED
JK INPUTS J-K INPUTS
INHIBITED ~ cLOCK WAVEFORM INHIBITED
MIN NOM MAX | UNIT
45 5 5.5 v
e e e e 4,75 5 5.25 v
101 Circuits —55 25 125 °c
101 Circuits 0 25 70 °c
10
10 ns
16 ns
1 10 ns
0 13 ns
0 ns
150 ns




CIRCUIT TYPES SN54H101, SN74H101
J-K EDGE-TRIGGERED FLIP-FLOPS

electrical characteristics (over recommended operating free-air temperature range unless otherwise noted)

PARAMETER TEST TEST CONDITIONS T MIN  TYPS MAX UNIT
FIGURE
Input voltage required to ensure 54
Vin{1) . R R and 2 \"
logical 1 at any input terminal 55
Input voltage required to ensure 54
Vin(0) . . B and 0.8 \"
logical O at any input terminal 55
Vout(1) Logical 1 output voltage 54 Vee =MIN, ljpad=—500pA | 2.4 3.2 v
Vout(Q) Logical 0 output voltage 55 Vee =MIN,  lgink =20 mA 0.25 04 v
Logical O level input current at
lin(o) J1A, J1B, J2A, J2B, K1A, K1B, 56 Vee =MAX, Vip=04V -1 -2 mA
K2A, K2B,or preset
Logical O level input current at
lin{0) clock 56 Vecec=MAX, Vijp=04V -3 438 mA
. Logical 1 level input current at Voo = MAX, Vip=24V 50 uA
it ok 57 Vee = MAX, Vin=55V 1 mA
Is Logical 1 fevel input current at 57 Vee =MAX, Vip=24V 100 wA
et Vee = MAX, Vin =55V 1 mA
" Logical 1 level input current at Vee =MAX, Vin=24V 0 -1 mA
i ok 57 Voo = MAX, Vin =55V 1 mA
los Short-circuit output currenti ' 58 Vee = MAX, Vip=0 —40 —100 mA
Icc Supply current 57 Vee = MAX 20 38 mA

T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable
device type,

¥ Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second.

§ All typical values are at Vo = 5 V, Ta = 25°C.

switching characteristics, Vee=5V.T A=25°C,N=10

TEST
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
FIGURE
felock Maximum input clogk frequency 77 CL=25pF, RL=280% 40 50 MHz
Propagation delay time to logical 1
1, 78 CL=25pF, RL=280Q 8 12 ns
pd1 level from preset to output L N L
Propagation delay time to logical 0
tHdo level from preset to output 78 CL=25pF, RL=280Q 23 35 ns
(clock low)
Propagation delay time to logical 0
tpd0 level from preset to output 78 CL=25pF, R_=280% 15 20 ns
{ctock high)
Propagation delay time to logical 1
77 CL=25pF, RL=280% 5 10 15 ns
tpd1 level from clock to output L P L
Propagation delay time to logical 0
77 CL=25pF, RL=280Q 8 16 20 ns
tpd0 level from clock to output L P L
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CIRCUIT TYPES SN54H101, SN74H101
J-K EDGE-TRIGGERED FLIP-FLOPS

functional block diagram

== .
) ] I
PRESETO——l—D—\ !

K1A 01 A_' —@ I_O J1A
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CIRCUIT TYPES SN54H102, SN74H102
J-K EDGE-TRIGGERED FLIP-FLOPS WITH AND INPUTS

I —

2. K=K?7+K2+K3

logic
w JORN

TRUTH TABLE FLAT PACKAGE (TOP VIEW) DUAL-IN-LINE PACKAGE (TOP VIEW)

tn tn+1 ki k2 @ oo T 5 Vec mESETCLOCKKS k2 K1 @
Jd K Q Wiz inwjeils
e fofe)ofofol Mt
0] 1 o L. = > IJ
1 0 —1 PYKI“( Cl;ur P"e”"_
1 1 G

' J l Clear @
NOTES: 1. J=J1+J2 +J3 r -l ¥
® @

3. tp = Bit time before vilayl3[ja[i5[|6]]7
clock pulse K1 CLOCK PRESET Vec CLEAR NC  JI NC Climk 01 32 5B B omp
4. tp4q = Bit time
after clock pulse positive logic: Low input to preset sets @ to logical 1
6. NC—No Internal Connection Low input fo clear seis Q fo logical 0
Preset and clear are independent of clock
description
These monolithic J-K flip-flops are negative edge-
triggered. They feature gated J-K inputs and an M‘tN'MUM I [
asynchronous clear input. The AND gate inputs are setup B -
inhibited while the clock input is low; when the clock v ! DATA
goes high, the inputs are enabled and data will be out
accepted. Logical state of J and K inputs may be K
allowed to change when the clock pulse is in a high lg— INPUTS
state and bistable will perform according to the J»KINPUTSj ENABLED LJ-KINPUTS
truth table as long as minimum set-up times are INHIBITED INHIBITED —
observed. Input data is transferred to the outputs on
. CLOCK WAVEFORM
the negative edge of the clock pulse.

recommended operating conditions

MIN NOM MAX | UNIT

Supply Voltage Vog:  SN54H 102 Circuits 45 5 5.5 v
SN74H102 Circuits C e e e e e e e 4.75 5 5.25 v

Operating Free-Air Temperature Range, TA:  SN54H102 Circuits . . . . . . 55 25 125 °C
SN74H102 Circuits . . . . . . 0 25 70 °c

Normalized Fan-Out From Each Outout, N e e e e e e e e e e 10 B
Width of Clock Pulse, Ip(clock) (See Figure 77) - - « « « « o . . . . . . . 10 ns
Width of Preset Pulse, Ip(preset) (See Figure78) . . . . . . . . . .. .. 15 ns
Width of Clear Pulse, tp(clear) (See Figure 78) . . . . . . . . . . . . . . 15 ns
input Setup Time, tsetup (See Above): Logical1 = = = = 10 i
LogicalO . . . . . . . . .. 13 ns

InputHold Time, thotd - . . . . . . . . . . . . . . .. ... T 0 ns
Clock Pulse Transition Time, to(See Figure77). . . . . . . . . . . . . .. 150 ns
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CIRCUIT TYPES SN54H102, SN74H102
J-K EDGE-TRIGGERED FLIP-FLOPS WITH AND INPUTS

electrical characteristics (over recommended operating free-air temperature range unless otherwise noted)

TEST
PARAMETER EST CONDITIONST TYP$
FIGURE T MIN P MAX UNIT
. 59
Input voltage required to ensure
Vin(1) h : A and 2 v
logical 1 at any input terminal 60
Input voltage required to ensure 59
uil
Vin(o) . ? : and 08 | v
logical O at any input terminal 60
Vout(1) Logical 1 output voltage 59 Vee=MIN, ljgapg=—500pA | 24 3.2 \
Vout{g) Logical 0 output voitage 60 Vee = MIN, gk =20 mA 0.25 04 \Y
Logical O level input current at :
lin(o)  J1.J2,43,K1, K2, K3, preset, 61 Vee =MAX, Vip=04V -1 -2 mA
or clear
ical O level i t i
linjgy ~ Logical O level inputcurren 61 | Voo =MAX,V, =04V 3 —48 | mA
clock ~ in
v Logical 1 level input current at 62 Voe =MAX, Vip=24V 50 uA
inl1) 44, 32,43, K1, K2, or K3 Voc = MAX, Vin=55V 1 mA
: Logical 1 level input current at 62 Voo =MAX, Vijp=24V 0 -1 mA
il oek Voc = MAX, Vin=55V 1 mA
N Logical 1 level input current 62 Vee = MAX, Vip=24V 100 wA
() 4t preset or clear Voo = MAX, Vin=56V 1 mA
10s Short-circuit output current} 63 Ve =MAX, Vjp=0 ~40 —100 mA
lcc Supply current 62 Ve = MAX 20 38 mA

1 For conditions shown as MIN or MAX, use the ap

device type.

§ Al typical values are at Vec = 5 V, Ta = 25°C.

switching characteristics, Voc =5V, T = 25°C,N =10

$Not more than one output should be shorted at a time, and duration of short-circuit test shouid not exceed 1 second.

propriate value specified under recommended operating conditions for the applicable

TEST
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
FIGURE
felock Maximum input clock frequency 77 CL=25pF, R_=280Q 40 50 MHz
Propagation delay time to logical 1
CL=25pF, RL=280Q 8 12 ns
tpd1 level from preset 1o output % L P L
Propagation delay time to logical 0
tpd0 level from clear or preset to output 78 CL=25pF, R_=280Q 23 35 ns
(clack low)
Propagation delay time to logical 0
tHd0 Ievel from clear or preset to output 78 CL=25pF, R_=280Q 15 20 ns
(clock high)
Propagation delay time to logical 1
tod1 pagation delay o9 77 CL=25pF, RL=280Q 5 10 15 ns
jevel from clock to output
Propagation delay time to logical 0
1, CL=25pF, R =280Q 8 16 20 ns
pd0 level from clock to output " L P L
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CIRCUIT TYPES SN54H102, SN74H102
J-K EDGE-TRIGGERED FLIP-FLOPS WITH AND INPUTS

functional block diagram
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CIRCUIT TYPES SN54H103, SN74H103
DUAL J-K EDGE-TRIGGERED FLIP-FLOPS

logic
w JORN
FLAT PACKAGE (TOP VIEW) DUAL-IN-LINE PACKAGE (TOP VIEW)
J Q Q  GND K Q Q
TRUTH TABLE @ @ @ @ @
tn th+1
J K Q L-
0 0 Qp
0 1 0 Cleor
1 0 1 J Clock K K Clock J
1 1 Q,
NOTES: 1. t, = Bit time before
clock pulse CLOCK CLEaR KV, CLOCK CLEAR J
2. tp4q = Bittime

after clock puise .
positive logic:  Low input to clear sets Q to logical 0
Clear is independent of clock

description

These dual monolithic J-K flip-flops are negative-

edge-triggered. They feature individual J, K, clock, + 1 ;'_

and asynchronous clear inputs to each flip-flop. When sewp ) I
—

MINIMUM

the clock goes high, the inputs are enabled and data 881”‘
will be accepted. Logical state of J and K inputs may
be allowed to change when the clock pulse is in a JK
high state and bistable will perform according to the l‘—E'l’\}IAPgIED_’,

truth table as long as minimum set-up times are J-K INPUTS —T L JK INPUTS
observed. Input data is transferred to the outputs on INHIBITED INHIBITED

the negative edge of the clock pulse. CLOCK WAVEFORM

recommended operating conditions

MIN NOM MAX | UNIT

Supply Voltage Vcc: SN54H103 Circuits . . . . . . . . . . . . . .. 4.5 5 5.5 \
SN74H103 Circuits . . . . . . . . . . . . . .. 4.75 5 5.25 \'/
Operating Free-Air Temperature Range, Ta: SN54H103 Circuits . . . . . . —55 25 125 °c
SN74H103 Circuits . . . . . . 0 25 70 °c

Normalized Fan-Out From Each Output, N e e e e e e e 10
Width of Clock Pulse, tp(clock) {See Figure 77) . . . . . . . . . . . . . . 10 ns
Width of Clear Pulse, tp(clear) (See Figure78} . . . . . . . . . . . . .. 16 ns
Input Setup Time, tsetup (See Figure 79): Logical T . . . . . . . . .. 10 ns
LogicalO . . . . . . . . .. 13 ns
Input Hold Time, thold - - - « « « « « « « v v v v v v v e 0 ns
Clock Pulse Transition Time, ty (See Figure77) . . . ... .. .. .. .. 150 | ns
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CIRCUIT TYPES SN54H103, SN74H103
- DUAL J-K EDGE-TRIGGERED FLIP-FLOPS

electrical characteristics (over recommended operating free-air temperature range unless otherwise noted)

TEST
PARAMETER ’ TEST CONDITIONST MIN ~ TYP$ MAX | UNIT
FIGURE )
Input voltal ired T &
nput vol required 10 ensure

Vin(1) " g, ; and 2 v

logical 1 at any input terminal. 65

{nput volta ired t SU o

vol required to ensuré

Vinlo) Dot voltage requl : and . 08 | v

logical O at any input terminal 65
Vout(1) Logical 1 output voltage 64 vee - MIN, lgaq=—~500uA [ 24 3.2 \
Vout{0) Logical O output voltage 65 Vee = MIN,  lgink =20 mA 0.25 0.4 \

Logical O level input current at
int . 66 Vge = MAX, Vi =04V -1 - A
tin(0) 4, K, or clear cc n 2 ™

Logical O level input current at
lin(0) d?;k . 86 .| Voo=MAX, Vip=04V -3 48 | mA
Is Logical 1 level input current at 67 Vee =MAX, Vijp=24V 50 NA
i ok Vee = MAX, Vin =55V 1 mA
s Logical 1 level input current at 67 Vee =MAX, Vip=24V [o] -1 mA
il oek Veg =MAX, Vin=55V 1 mA
N Logical 1 level input current 67 Veoe =MAX, Vjp=24V 100 HA
i 4 clear VGG = MAX, Vin=58V 1 mA
los Short-circuit output current} 68 Vee = MAX, Vijp=0 —-40 -100 mA
Icc Supply current 67 Vce = MAX 40 76 mA

T For conditions shown as MIN or MAX, use the app

device type.

}Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second.
§ Al typical values are at Voe = 5V, Ta = 25°C.

switching characteristics, VCC =5V, T A=25°C,N=10

ropriate value specified under recommended operating conditions for the applicable

TEST N
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
FIGURE
folock Maximum input clock frequency 77 CL=25pF, RL=280% 40 50 MHz
Propagation delay time to logical 1
78 CL=25pF, RL=280% - 8 12 ns
fpd1 level from clear to output L P L
Propagation delay time to logical 0 - )
tpd0 level from clear to output 78 CL=25pF, R =280% 23 35 ns
(Clock low)
Propagation delay time to logical 0 ;
tpd0 level from clear to output 78 CL=25pF, R =280Q N 15 20 ns
(clock high)
Propagation delay time to locical 1
t, CL=25pF, R =280% 5 10 15
pd1 level from clock to output 7 L P L : ne
Propagation delay time to locical 0 )
77 CL=26pF, Ry =280% 16 20 ns
tpd0 level from clock to output L P Lo 8 .
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CIRCUIT TYPES SN54H103, SH74H103
DUAL J-K EDGE-TRIGGERED FLIP-FLOPS

functional block diagram (each flip-flop)

S D
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CIRCUIT TYPES SN54H106, SN74H106
DUAL J-K EDGE-TRIGGERED FLIP-FLOPS

logic

TRUTH TABLE
tn tn+1

=|=jojo|e
=jo|=|o|x
[
=]

NOTES: 1. t, = Bit time before

clock pulse
2. th+1 = Bittime
after clock pulse

description

These dual monolithic J-K flip-flops are negative-
edge-triggered. They feature individual J, K, clock,
and asynchronous preset and clear inputs to each
flip-flop. When the clock goes high, the inputs are
enabled and data will be accepted. Logical state of J
and K inputs may be allowed to change when the
clock pulse isin a high state and bistable will perform
according to the truth table as long as minimum

INHIBITED INHIBITED
set-up times are observed. Input data is transferred to
the outputs on the negative edge of the clock pulse. CLOCK WAVEFORM
recommended operating conditions
MIN NOM MAX | UNIT
Supply Voltage Voc:  SN54H 106 Circuits 45 5 5.5 \
SN74H106 Circuits e N 5 5 5.25 \
Operating Free-Air Temperature Range, Ta:  SN54H106 Circuits . . . . . . . —55 25 125 °c
SN74H106 Circuits . . . . . . .[ o 25 70 °C
Normalized Fan-Out From Each Output, N 10
Width of Clock Pulse, to(clock) (See Figure 77) . 10 ns
Width of Preset Pulse, tp{preset) (See Figure 78) 16 ns
Width of Clear Pulse, tp(clear) (See Figure 78) . 16 ns
Input Setup Time, tsetup (See Above): Logical 1 10 ns
Logical O 13 ns
Input Hold Time, tholg Ce e 0 ns
Clock Pulse Transition Time, tg (See Figure 77) . 150 ns

JOR N DUAL-IN-LINE
OR W FLAT PACKAGE (TOP VIEW) T

1K Q. 1 GND 2K 20 2Q 23

6115 (2] uljuolfs
- P

Q Q Q Q

CLEAR PRESETPA| | “<OPRESET CLEARD-

J CLOCK K
9

K CLOCK J
] §f — |

IR IERIERIERIERIRAIE

1 1 1
CLOCK PRESET CLEAR

U v,

cc
CLOCK PRESET CLEAR

2 2 2

positive logic:

Low input to preset sets Q to logicat 1

Low input to clear sets Q to logical O
Clear and preset are independent of clock

1Pin assignments for these circuits are the same for all packages.

MINIMUM

1
'setup |-
1

«— INPUTS __|
ENABLED
J-K INPUTS J-K INPUTS
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CIRCUIT TYPES SN54H106, SN74H106
DUAL J-K EDGE-TRIGGERED FLIP-FLOPS

electrical characteristics (over recommended operating free-air temperature range unless otherwise noted)

TEST '
PARAMETER TEST CONDITIONST MIN TYP§ MAX | UNIT
FIGURE
" Input volt ired to ensur &4
ut voltage required to ensure
Vin(1) p. * .q _ and 2 v
logical 1 at any input terminal 65
| t vol ired t 64
nput vol r o ensure
Vin(0) put voltage required to er and 08 v
logical O at any input terminal o5
Vout(1) Logical 1 output voltage 64 Vee =MIN,  ljgad = —500 pA 24 3.2 3
Vout{Q) Logical 0 output voltage 65 Ve = MIN,  lgink = 20 mA 0.25 04 \
Logical 0 level input current at .
1 66 Vee = MAX, Vijp =04V -1 -2 mA
in(0) J, K, preset, or clear cc n
iogical O tevel input current
1in(0) at clock 66 Voo = MAX, V=04V -3 —4.8 mA
\ Logical 1 level input current at 67 Voo =MAX, Vi =24V 50 BA
i ok VoG - MAX, Vin=55V 1 mA
" Logical 1 level input current at 67 Ve =MAX, Vip=24V 100 HA
in(1) preset or clear Voo = MAX, Vip =565V 1 mA
" Logical 1 level input current at 67 Vee = MAX, Vip=24V o] -1 mA
it gock VoG = MAX, Vin =55V 1 mA
los Short-circuit output current} 69 Voo = MAX, Vip=0 —40 —100 mA
Ice Supply current 67 Vee = MAX 40 76 mA

T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable
device type.

1 Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second.
7 § Al typical values are at Vo = 5 V, T = 25°C.

switching characteristics, Voo =5 V,Tp=25°C, N=10

TEST

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
FIGURE
felock Maximum input clock frequency 77 CL=25pF, R_=280Q 40 50 MHz
Propagation delay time to fogical 1
tpd1 level from preset or clear to 78 CpL=25pF, RL=280Q 8 12 ns
output

Propagation delay time to logical 0
tpdo level from preset or clear to 78 CL=25pF, R_=280% 23 35 ns
output (clock low)

Propagation delay time to logical O
tpd0 level from preset or clear to 78 CL=25pF, R_=280Q 15 20 ns
output {clock high)

Propagation delay time to logical 1
1 77 CL=25pF, R_=280% 5 10 1 ns
pd1 level from clock to output L P L 5

Propagation delay time to logical O 77 G =25pF. Ry =280 % 3 16 20
tpd0 level from clock to output L PR RL ns
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CIRCUIT TYPES SN54H106, SN74H106
DUAL J-K EDGE-TRIGGERED FLIP-FLOPS

functional biock diagram (each flip-flop)

>

Q

[o]]

PRESET O——-l-

H—@-

—

N
e

r—Ql——OCLEAR

|
Lo .

T

CLOCK
. TO OTHER
schematic (each flip-flop) ELIP-FLOP
< Vce
T < > [

T X

PRESET

n?l(“*!"iﬁa
Bk

CLEAR

l, TO OTHER
FLIP-FLOP
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CIRCUIT TYPES SN54H108, SN74H108
DUAL J-K EDGE- TRIGGERED FLIP-FLOPS

logic

w
FLAT PACKAGE (TOP VIEW)

JORN
DUAL-IN-LINE PACKAGE (TOP VIEW)

TRUTH TABLE

tn th+1

1 2 ) i
Y. PRESETCLEAR  2J PRESETCLOCK 2K

Wiy npj
T T

e — |

e |lojOfe

—=fo|=|C}R
o]
>

1 & l
K Clock J
Clear Preset

a Q

NOTES: 1. t, = Bit time before
clock pulse

-

IR RIL IR
1y 2@ 20 GND

2. tpyq = Bittime

after clock pulse positive logic: Low input o preset sets Q to logical 1

Low input to clear sets Q to logical 0
Preset and clear are independent of clock

description

These dual monolithic J-K flip-flops are negative-

edge-triggered. They feature individual J, K, and
asynchronous preset inputs to each flip-flop as well as
common clock and asynchronous clear inputs. When
the clock goes high, the inputs are enabled and data
will be accepted. Logical state of J and K inputs may
be allowed to change when the clock pulse is in a

MINIMUM

la— ENABLED -

J-K INPUTS J L

high state and bistable will'perform according to the INHIBITED :,‘“KH:';'::ETS
truth table as long as minimum set-up times are
observed. Input data is transferred to the outputs on CLOCK WAVEFORM
the negative edge of the clock pulse,
recommended operating conditions
MIN NOM MAX | UNIT
Supply Voltage Vcg:  SN54H 108 Circuits 45 5 5.5 v
SN74H108 Circuits . . . . . . . . . 4.75 5 5.25 Y
Operating Free-Air Temperature Range, TA:  SN54H108 Circuits —55 25 125 °C
SN74H108 Circuits 0 25 70 °c
Normalized Fan-Out From Each Output, N 10
Width of Clock Pulse, tp(clgck) (See Figure 77) 10 ns
Width of Preset Pulse, tp(preset) (See Figure 78) 15 ns
Width of Clear Pulse, tp(clear) (See Figure 78) . 16 ns
input Setup Time, tsetup (See above): Logical 1 10 ns
Logical 0 12 ns
Input Hold Time, thold 0 ns
Clock Pulse Transition Time, to (See Flgure 77) 150 ns




CIRCUIT TYPES SN54H108, SN74H108
DUAL J-K EDGE-TRIGGERED FLIP-FLOPS

electrical characteristics (over recommended operating free-air temperature range unless otherwise noted)

TEST Y
PARAMETER TEST CONDITIONST MIN  TYP$ MAX UNIT
FIGURE
Input volta uired to ensure &
nput vo re
Vin(1) DU * CI ; and 2 v
fogical 1 at any input terminal 5
i t voltal ired to r 64
nput vol requi ensure
Vin{0) e % red ) and 08 v
logical 0 at any input terminal 5
Vout(1) Logical 1 output voltage 64 Vee =MIN,  ljgad = —500 uA 24 3.2 v
Vout(0)  Logical 0 output voltage 65 Vee =MIN, gk = 20 mA 0.25 04 v
Logical 0 level input current at
I 66 Ve = MAX, V=04V - -
in{0) J, K, or preset . in=0 1 2 mA
Logical O level input current at
lin{o) clock 66 Vce = MAX, Vi =04V -6 ~9.6 mA
Logical O level input current at .
into) de:r 66 Vee =MAX, Vip =04V 2 4 ma
s Logical 1 level input current at &7 Voe = MAX, Vip=24V 50 MA
M ok Vec = MAX, Vin=55V 1 mA
| Logical 1 level input current at 67 Vee =MAX, Vip=24V 0 —1: mA
i) ek Voo = MAX, Vip =565V 1 mA
" Logical 1 level input current at &7 Vee = MAX, Vijp=24V 100 A
L L . VGG = MAX, Vin=55V 1 mA
" Logical 1 level input current at 67 Vge = MAX, Vip=24V 200 uA
i) ear Vee = MAX, Vip =55V 1 mA
los Short-circuit output currentt 69 Ve = MAX, Vip=0 —40 -100 mA
Icc Supply current 67 Ve = MAX 40 76 mA

T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable
device type.
£Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second.

8 All typical values are at Vo = 5 V, T = 25°C.

switching characteristics, Ve =5V, T A=25°C,N=10

TEST
PARAMETER FIGURE TEST CONDITIONS MIN TYP MAX UNIT

felock Maximum input clock .frequency 77 CL=25pF, Ry =280Q 40 50 MHz

Propagation delay time to logical 1
tod1 level from preset or clear to 78 C_=25pF, R =280% 8 12 ns

output

Propagation delay time to logical 0
tpd0 level from preset or clear to output 78 CL=25pF, R =280Q 23 35 ns

output {clock low)

Propagation delay time to logical 0
thdo level from preset or clear to output 78 CL=25pF, R =280% 15 20 ns

output {clock high) !
Propagation delay time to logical 1
level from clock to output
Propagation delay time to logical 0
tevel from clock to output

tpd1 77 CL=25pF, RL=2800Q 5 10 15 ns

77 CL=25pF, RL=280% 8 16 20 ns
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CIRCUIT TYPES SN54H108, SN74H108
DUAL J-K EDGE-TRIGGERED FLIP-FLOPS

functional block diagram (each flip-flop)

PRESET o—-——l—D

*
gl

TO OTHER

L— — 1 FLIP-FLOP
KO ———O
TO OTHER FLIP-FLOP
cLOCK
schematic (each flip-flop) o oTHER
FLIP-FLOP
E o Vce
> i» p- <
N 1
3 | L —
f ~ PR ! IV "[ ~
Q o4 bs b3 »o Q
amiy :
PRESET — 4 = - - - T_i cLEAR
< 3 TO OTHER
ol s FLIP-FLOP
K J— J
)
* ®-0 GND
¢+ TO OTHER FLIP-FLOP —plglgng';
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SERIES 54H, 74H
HIGH-SPEED TRANSISTOR-TRANSISTOR LOGIC

PARAMETER MEASUREMENT INFORMATION

d-c test circuits §

Vee Vgc
S sk E:::: Vioad
v n === ‘
vln o—q- -
Vout (0] NI
l out
1. Al inputs are tested simultaneously. 1. Each input is fested separately.
FIGURE 1 FIGURE 2

4.5V cc cc

|

T}~ OPEN

OPEN

1. Each input is tested separafely. 1. Each input is tested separately.
'FIGURE 3 FIGURE 4
Vee
Vee
¢ lec
v n
' OPEN
‘ i
os
4 L =
= = = 1. Logical 0 and logical T conditions are tested.
2. Al gaes are fested simultaneously.
1. Each gale is fested separafely.
FIGURES FIGURE 6

§hrrows indicate actual direction of current flow.
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SERIES 54H, 74H

HIGH-SPEED TRANSISTOR-TRANSISTOR LOGIC

PARAMETER MEASUREMENT INFORMATION

d-c test circuits§ (continued)

I

FIGURE 12

Each inverter is tested separately.

Vee Vee
!
E out(\;) Wlload
out(1)
vinH
Vout(ﬂ
1. Each input is tested separately.
FIGURE 7 FIGURE 9
Vee
Yout(1)
«—
in Vout(1) OPEN
FIGURE 10 FIGURE 11
Vee Vee
¢ o
l'cc
'OS in OPEN

1. All inverters are tested simultaneously.

FIGURE 13

§ Arrows indicate actual direction of current flow.
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SERIES 54H, 74H
HIGH-SPEED TRANSISTOR-TRANSISTOR LOGIC

PARAMETER MEASUREMENT INFORMATION

d-c test circuits§ (continued)

Ve

> ——— load
Vin

Vourt1)

1| fo—

1. All inputs are tested simultaneously.

sink

> — — — ‘\

Voutl0)

1

1. Each input is tested separately.

¢ 'os

1. Each gate is tested seporately.

FIGURE 18

FIGURE 14 FIGURE 15
45V Vee Vee
(1)
st. - ‘
P e e RRp—
OPEN OPEN
Vir 0o ]
A
linto)
1. Each input is fested separately. 1. Each input is testedseparately.
FIGURE 16 FIGURE 17
Vec :/cc
$ lec
O — — = -——
V. ) OPEN

1. Logical 0 and logical 1 conditions ars tested.
2. All gates are tested simultanecusly .

FIGURE 19

§Arrows indicate actual direction of current flow.
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SERIES 54H, 74H

HIGH-SPEED TRANSISTOR-TRANSISTOR LOGIC

PARAMETER MEASUREMENT INFORMATION

d-c test circuits§ (continued)

| VRNV ——

-

1. Each input is tested separately.

— TN
OPEN { [T
-

o

OPEN

4.5V
1
L [N Vcc
P g
| S S|
V. i 1
n sink A !
I |Io(:d
v ]
in o—l— : |
L t out(1)
1 PO | 1
L-{._ - Nt
[ L
il S = ==
1. Each AND section is fested separately. 1. Each set of inpuls is fested separately.
FIGURE 20 FIGURE 21
4.5V [
- Fa oy
ik BRI 4 cC

—_—————

| WP

i

1. Each input is tested separately.

- 77N
1 »r

1. Each gate is tested seporately.

FIGURE 24

FIGURE 22 FIGURE 23
LN -~
. e
_::_ /’"l VCC r-—-l \P-| vV,
1 -1 -4__s , ‘cc
! 1 19
] ! H
1 1
1 4 1
[ |
|

lL_—-t__/
1. AIl gates ore tested simultaneously
FIGURE 25

§Arrows indicate actual direction of current flow.
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SERIES 54H, 74H
HIGH-SPEED TRANSISTOR-TRANSISTOR LOGIC

PARAMETER MEASUREMENT INFORMATION

d-c test circuits§ (continued)

-y o
=3 ) -4 PV
-1/ Ycc oo cc

1
|
I
|
]
}
[}
[}

e |

| S oy

e -——-

. All gotes are tested simultaneously.
FIGURE 26 FIGURE 27

sink
I T
*— Veut(0)
v BE(Q) J-
_i_ L3 =
FIGURE 28 FIGURE 29

‘ ‘VCC
=

v |
Ll
Vout(O)
1. Each AND section is fested separately. 1. Each set of inputs is tested separately.
FIGURE 30 FIGURE 31

§Arrows indicaie actual direction of current flow.
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SERIES 54H, 74H

HIGH-SPEED TRANSISTOR-TRANSISTOR LOGIC

PARAMETER MEASUREMENT INFORMATION

d-c test circuits§ (continued)

od 1=

1. Each input of each AND section is tested separately.

FIGURE 32

i
inl1)

V.
in

o2

OPEN{

oD

1. Each input of each AND section is tested separately

FIGURE 33

FIGURE 34

n{
(]

:

1. Logical 0 and logico! 1 conditions are fested.

FIGURE 35

FIGURE 36

FIGURE 37

§Arrows indicate actual direction of current flow.

770




SERIES 54H, 74H
HIGH-SPEED TRANSISTOR-TRANSISTOR LOGIC

PARAMETER MEASUREMENT INFORMATION

d-c test circuits§ (continued)

1. On ond off conditions are tested sepdrately.

2. All gates are tested simuliansously.
FIGURE 42

1. Each input is tested separately.

FIGURE 43

4.5v M v
vV, 4 ,CC !
cc
> l |
| off
‘ on
Ven
A
Vin o~ V‘ in O
Vinto)
R
1. Al inputs are tested simuttoneously. 1. Each input is Ies;d separately. -
FIGURE 38 FIGURE 39
Vee e
OPEN Lt
Vv
in o OPEN
in
+ Ton

= Vi = =

1. Each input is tested separately.
FIGURE 40 FIGURE 41
4.5v Vee

°

VCC

l lec [
OPEN off
-
V. Voff
v (LY {c] - U

§Arrows indicate actual direction of current flow.
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SERIES 54H, 74H

HIGH-SPEED TRANSISTOR-TRANSISTOR LOGIC

PARAMETER MEASUREMENT INFORMATION

d-c test circuits§ (continued)

4.5V

Vee
T

\A

(LY [ ], CRE————
-

linlo}

OPEN

Jec

Fint1)
Vintt) b

O e ]

OPEN

= +
1. Each input is tested separately. 1. Each input is fested separotely.
FIGURE 44 FIGURE 45
Vee
$ lcc

OPEN Via(1)

1. On and off conditions are lested separately. 1. All inputs are tested simyltaneously.

2. Al gates are lested simultaneously.

FIGURE 46 FIGURE 47
4.5V

153-‘ ::::é ) gcc v,

Vi O.C J lo"
Ve I R
1. Each AND section is fested separately. -

FIGURE 48

§Arrows indicate actual direction of current flow.

1. Each set of inputs is tested separately.

FIGURE 49




SERIES 54H, 74H

HIGH-SPEED TRANSISTOR -TRANSISTOR LOGIC

PARAMETER MEASUREMENT INFORMATION

d-c test circuits§ (continued)

ED- Vec
P

Vi o] OPEN
'on
=i
v

=D+

1. Each AND section is tested separately.
FIGURE 50

OPEN

OPEN

OPEN {HD—J =

1. Each input is tested separately.

FIGURE 51

OPEN

QPEN

1. Each input is tesied separately.
FIGURE 52

=10

1. On and off conditions are tested separately.

FIGURE 53

TEST
PER
TRUTH
TABLE

Via O

1. Each oulput is fested separately.

FIGURE 54

Vin O—d

Vee
PRESET
Q
TEST
PER
TRUTH
TABLE

1

1. Each output is tested separately.

FIGURE 55

§Arrows indicate aciual direction of current flow.
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SERIES 54H, 74H
HIGH-SPEED TRANSISTOR-TRANSISTOR LOGIC

PARAMETER MEASUREMENT INFORMATION
d-c test circuits§ (continued)

Vee
— T lec
45V Vee PRESET
~ SEE a _[ A h
TEST
REET lraBLE Lo | stE seE =
—»|  TEST TEST
Q Vin O—
—[‘]l in TABLE TABLE
Vintorl  SEE = *
v ,@—| TEST 3
“O—* raBLE
Q}-OPEN
— L -_l.-
l L — l:' 1. Each input is tested separately.
2. 1gg is measured for each of the following conditions:
1. Each input is tested separately. a. JIA=JIB=J2A=J2B=Ki1A=K1B=K2A=K2B=
Preset = 4.5 V, and Clock = momentary 4.5 V, then
Gnd.
TEST TABLESt TEST TABLEST
SN54H71, SN74H71
SN54H71, SN74H71
Apply Vi |
PRIy Vin Greound !
o “Apply Mo- (Test Linm)]
Tow 1.0 Apply 45V mentary G} GND Clock | J1A, J1B, J2A, J2B, K1A, K1B, K2A, K2B, and Preset
en
Clock | J1A, J1B, J2A, 28, K1A, K1B, K2A, and K2B Preset|None Clock | J1A, J1B, J2A, J2B, K1A, K1B, K2A, K2B, Preset,and Q
Clock® [JTA, J1B J2A, J2B, K1A, K1B, K24, K2B,and Preset None iQ Preset | K1A, K1B, K2A K2B, Clock, and Q
'7 Preset | J1A, J1B, J2A, J2B, KIA, K18, K2A, K28, ond Clock| _None  |None A J1B, Clock, and Preset
1A€_ 118 and Clock None 1@
188 374 ond Clock Nome T J1B J1A, Clock, and Preset
1289 |12B ond Clock None  |Q J2A J28, Clock, and Preset
1289 | 124 and Clock None  |@ J28B J2A, Clock, and Preset
KIA | K18 and Clock Preset _|None KIAY | KIB, Clock, Preset, and Q
KB |K1A ond Clock Preset _|None
KZA__ | K2 ond Clock Preset | None K1BY | K1A, Clock, Preset, and Q
K25__| K2A and Clock Preset | None K2A9 [ K2B, Clock, Preset, and Q
k2BY [ K2A, Clock, Preset, and @
Tlnputs and outputs not specified are open. Tinputs and outputs not specified are open.
q Duration of this test should not exceed 1 second. € Duration of this test should not exceed one second.
SN54H101, SN74H101
SN54H101, SN74H101
Apply Vin Ground Apply 45V
APPIY Vin Apply 45V Ground (Test fintn)
i - A 1
(Test tin(0) Clock 1A, J1B, J2A, J28, KA, K1B.[ |
Clock J1A,J1B, J2A, J2B, K1A, K1B, K2A, K2B Preset K2A, K28, Preset
Preset J1A,J1B, J2A, J2B, K1A, K18, K2A, K2B, Clock None J1A, 18, J2A, J2B, K1A, K1B,
Preset § = Clock
J1AY J1B. J2A, J2B, K1A, K1B, K2A, K28, Clock Preset | Q K2A, K28, Q
J18 ¢ J1A, J2A, J2B, K1A, K18, K2A, K28, Clock, Preset| Q J1A, J1B, J2A, J2B, Preset, Clock K1A, K18, K2A, K28
24 J1A, J1B, J2B, K1A, K1B, K2A, K2B, Clock, Preset | Q JiB J1A, J2A, J2B, Preset, Clock KI1A, K1B, K2A, K28
J289 J1A, J1B, J2A, K1A, K1B, K2A, K28, Clock, Preset | Q J2A J1A, J1B, J2B, Preset, Clock K1A, K1B, K2A, K2B
K1A J1A, J1B, J2A, J2B, K1B, K2A, K28, Clock Preset J2B J1A, J1B, J2A, Preset, Clock K1A, K1B, K2A, K28
K1B J1A, J1B, J2A,J2B, K1A, K2A, K2B, Clock Preset K1A K1B, K2A, K28B, Clock Preset J1A, J1B, J2A, J2B
K2A J1A, J1B, J2A, J2B, K1A, K1B, K2B, Clock Preset K1B K1A, K2A, K2B, Clock Preset J1A, J1B, J2A, J2B
K28 J1A, J1B, J2A, J2B, K1A, K1B, K2A, Clock Preset K2A K1A, K1B, K28, Clock Preset J1A, J1B, J2A, J2B
K2B K1A, K1B, K2A, Clock Preset J1A, J1B, J2A, J28
Tlnputs and outputs not specified are open. 1 g tout t ified
q Duration of this test should not exceed 1 second. nputs and outputs not specitied are open.
€ Duration of this test should not exceed 1 second.
FIGURE 56 FIGURE 57

§ Arrows indicate actual direction of current flow.
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SERIES 54H, 74H

HIGH-SPEED TRANSISTOR-TRANSISTOR LOGIC

PARAMETER MEASUREMENT INFORMATION

d-c test circuits§ (continued)

1

. Each output is tested separately.

-

test to 100 ms.

FIGURE 58

S

al (See Note 2)

"01

2. Test circuit shows setup for testing Q. When testing Q,
apply 2.4 V to Preset, ground Q, and limit duration of

”_\ PRESET
12

TEST
PER |
\"" TRUTH
TABLE CLOCK

=
2]

0%
Q
(8}
2

K1 -
K2 K Ql
K3 CLEAR

FIGURE 59

T

1. Each output is tested separately.

our (1)

I
3T PRESET
12 )

13
TEST cLock
PER ‘

VO trutH
TABLE CLOCK

K2

)

¢

T

z
=
o)}

~
©

CLEAR

.

1. Each output is tested separately.

FIGURE 60

If|e———

4.5V
- - Vee
b
h PRESET
12 3
J —
U0 SEE CLOCK
VnO——sf TEST OPEN
TABLE
CLOCK
K1 =
K2 N Q
3 |cLear
. 4
1. Each input is tested separately.
TEST TABLES
SN54H72, SN74H72
Apply Vin | Apply Momentary Apply
(Test linio) | GND, then 4.5V 45V
Clock Preset J1,J2,13,K1,K2, and K3
Clock Clear J1,J2, 13, K1, K2, and K3
Preset None 31,32, 13, K1, K2, and K3
Clear None 11,12, 13, K1, K2, and K3 7
J1 Clear Clock, J2, and J3
J2 Clear Clock, J1, and J3
J3 Clear Clock, J1, and J2
K1 Preset Clock, K2, and K3
K2 Preset Clock, K1, and K3
K3 Preset Clock, K1, and K2
SN54H102, SN74H102
Apply Vin
Apply 45V G
(Test lin(o)} pely round
Clock J1,J2, J3, K1, K2, K3, Clear Preset
Clock J1,J2,J3, K1, K2, K3, Preset Clear
Preset J1,J2, 43, K1, K2, K3, Clock,Clear | None
Clear J1,J2, 43, K1, K2, K3, Clock, Preset | None
J1 J2,J3, K1, K2, K3, Clock, Preset Clear
J2 J1,J3, K1, K2, K3, Clock, Preset Clear
J3 J1,J2, K1, K2, K3, Clock, Preset Clear
K1 J1,J2, J3, K2, K3, Clock, Clear Preset
K2 J1,J2, J3, K1, K3, Clock, Clear Preset
K3 J1,42,J3, K1, K2, Clock, Clear Preset
FIGURE 61

§ Arrows indicate actual direction of current flow.
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SERIES 54H, 74H
HIGH-SPEED TRANSISTOR-TRANSISTOR LOGIC

PARAMETER MEASUREMENT INFORMATION
d-c test circuits§ (continued)

° 4 7
il 12 PRESE
V,0—% 12 ! Q _[ h j; 7
— - 4 )

cLock = 3 ) Q

SEE SEE —clock

TEST TEST

TABLE TABLE
CLOCK +
K1 - @—4CLOCK
K2 « © K1 _

K 3
3 A4 K2
= CLEAR : = K3 CLEAR
- - = 4:‘ _.L 4._

input is tested separately.

c is measured for each of the following conditions:
a. J1=J2=J3=K1=K2=K3= Clock = Preset = Gnd. 1. Each output is tested separately.
b. J1 =J2=J3=K1=K2=K3= Clock = Clear = Gnd.

FIGURE 63
o)
TEST TABLES PRESET
p—t J
SN54H72, SN74H72
—
Apply Vin Ground . V. TEST QO CLOCK
(Test bingy) c"‘ PER
Clock Preset, Clear, J1, J2, J3, K1, K2, and K3 TRUTH
Preset Clock, K1, K2,and K3 ) TABLE [——K
Clear Clock,J1, J2, and J3 CLEAR
31 Clock, Clear, J2,and J3
J2 Clock, Clear, J1, and J3 ) _J _l_
J3 Clock, Clear, J1, and J2 L . =
K1 " | Clock, Preset, K2, and K3
K2 "Clock, Preset, K1, and K3 1. Each flip-flop is tested separately.
. — 2. Each output is tested separately,
k3 Clock, Preset, K1, and K2 3. Preset is applicable for SN54H78/SN74H78 circuits only.
FIGURE 64
SN54H102, SN74H102 — - v
-——9 cc
Apply Vi . ) Q
45V
{Test lin(1)) Ground PRESET
Clock 41,42, J3, K1, K2, K3, Preset| Clear —J Q
Clock - J1,J2,J3, K1, K2, K3, Clear |Preset ik
Preset § J1,J2,J3,K1,K2,K3,8  |Cilock, Clear
Clear 1 J1,J2,J3,K1,K2,K3,Q Clock, Preset v TEST —Q CLOCK
J J2,J3, Clock, Preset K1, K2, K3, Clear ol  PER
2 11, J3, Clock, Preset K1, K2, K3, Clear IRU”“ K 5 v
13 J1, J2, Clock, Preset K1, K2, K3, Clear ABLE ourlo}
K1 K2, K3, Clock, Clear 1,32, J3, Preset CLEAR
K2 K1, K3, Clock, Clear J1, J2, J3, Preset -|_
K3 K1, K2, Clock, Clear J1, J2, J3, Preset o= —

€ Duration of this test should not exceed 1 second.
1. Each flip-flop is tested separately.

2. Each output is tested separately.

3. Preset is applicable for SN54H78/SN74H78 circuits only.

FIGURE 62 FIGURE 65

1-76

§ Arrows indicate actual direction of current flow.




SERIES 54H, 74H
HIGH-SPEED TRANSISTOR-TRANSISTOR LOGIC

PARAMETER MEASUREMENT INFORMATION

d-c test circuits§ (continued)

V,

4.5v _ - cc
—— T
<]
PRESET
- —[J_l
! (@) q e T
n TEST
-— SEE cLock TABLE

Ve O———ef  TEST v
TABLE dk 5_{ l_]
CLEAR L

TEST TABLES

SN54H73, SN74H73
SN54H76, SN74H76, SN54M78, SN74H78

Apply Vin Apply Momentary
(Test Linjo)) GND Apply 4.5V
Clock Clear (See Note 2) Jand K ]
Clear None Clock and J
Preset None (See Note 5) Clockand K |
J Q (See Note 3) Clock and Clear
K Q (See Note 3) Clock and Clear
SN54H103, SN74H103
APPLY Vjp, APPLY APPLY
TEST lijn(0) GND 45V
Clock Clear J, K
Clear None Clock, J, K
J Clear Clock, K
K9 Q Clock, Clear, J
€ Duration of this test should not exceed 1 second.
SN54H106, SN74H106
SN54H108, SN74H108
APPLY Vi, APPLY APPLY
TEST lin(Q) GND 45V
J, K, Preset
Clock Clear Note 6
J, K, Clear
Clock Preset Note 6
Clock, Preset, J, K
Clear None Note 6
Preset None Clock, Clear, J, K
Clock, K
J Clear Preset
K Preset Clock, Clear, J

-

. Each flip-flop is tested separately.

. Apply momentary ground, then 4.5 V.

3. After application of momentary ground (< 1 second), Q

and Q are left floating.

4. Ground all inputs of the unused flip-flop except where
Note 6 is referenced.

. Preset is not applicable for SN54H73 and SN74H73.

6. Apply the same conditions simultaneously to both

flip-flops when testing the SN54H108 and SN74H108.

N

o

FIGURE 66

Vi)
B

v, 0+
" SEE
TEST

TABLE

TEST TABLES
SN54H73, SN74H73
SN54H76, SN74H76, SN54H78, SN74H78

Tom Ground | ‘B e 45 v
Clock Clear, J, and K None
Clear Clock and J None
Preset (See Note 1) | Clock and K None
J (See Note 1) Clock and Clear Preset
K (See Note 1) Clock and Preset Clear

SN54H103, SN74H103
APPLY Vi APPLY APPLY
TEST lin(1) GND 45V
Clock Clear, J, K None
Clear { Q,J,K Clock
J Clock Clear, K
K Clock, Clear | J

SN54H106, SN74H106
SN54H108, SN74H108

APPLY Vi, APPLY APPLY
TEST lin(1) GND 45V
Clock Clear, J, K Preset, Note 4
. Clear
Clock | Preset, J, K Note 4
Preset, Ciock
Clear Q,J, K Note 4
Preset] |Q,J,K Clear, Clock
J Clock, Preset | Clear, K
K Clock, Clear |Preset, J

4 Duration of this test should not exceed 1 second.

. Preset is not applicable to SN54H73, SN74H73, SN54H103,

SN74H103.

Icc is measured (simuttaneously for both flip-flops) for the

following conditions:

a. J= K = Clock = Clear = Gnd.
Preset (when applicable) = 4.5 V.

b. For SN54H73, SN74H73, SN54H103, and SN74H103:
J = Clear = 45 V, K = Gnd, and apply momentary 4.5 V,
then Gnd, to Clock. For SN54H76, SN74H76, SN54H78,
SN74H78, SN54H 108, SN74H108: J = K = Clock =
Preset = Gnd, and Clear = 4,5 V.

. Each flip-flop is tested separately except where Note 4 is

referenced.

. Apply the same conditions to both flip-flops when

testing the SN54H 108 and SN74H108.
FIGURE 67

§ Arrows indicate actual direction of current flow,
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SERIES 54H, 74H v
HIGH-SPEED TRANSISTOR-TRANSISTOR LOGIC

PARAMETER MEASUREMENT INFORMATION
d-c test circuits§ (continued)

2.4V Ve
J Q
See Note 2
cLock ( See Note 2)
K & ‘!os
CLEAR

w1 ]

. Each flip-flop is tested separately.

2. Test circuit shows setup for testing Q. When testing

Q, apply 4.5 V to Clear, ground @, and limit duration of
test to 100 ms.

"—-

-

FIGURE 68

1. Each flip-flop is tested separately.

FIGURE 69

§ Arrows indicate actual direction of current flow.
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SERIES

54H, 74H

HIGH-SPEED TRANSISTOR-TRANSISTOR LOGIC

d-c test circuits§ (continued)

PARAMETER MEASUREMENT INFORMATION

CLOCK

see _ SEE
K a TEST

TEST TABLE <
.

ABLE CLEAR

SEE l

TEST

TABLE =

FIGURE 72

TEST TABLE , . . TEST TABLE
APPLY Vi, O N BUTPUTS Apply Vin CONDITIONS ON OTHER INPUTS
(TEST lini1} ) [35 v ] 2V SN (TESTtin(y)} | 45V 2V GND
. All J inputs leat - All J inputs
Clock None Open All K inputs | 2 “p Lt F"’Ck Cleal All K inputs and Preset
All K inputs, i
: and - 'p Clock Preset Ail J inputs A’:jlélmputs
Clock Preset| Closed |All Jinputs | momentarily and Llear
GND Q,
then open
Vee
v SEE
SEE & TEST
a5 v .| TEST T a5V TABLE
TABLES ‘ l 2v SEE PRESET
SEE PRESET
v TEST SEE ! T
) a TEST
TABLE S e |
'm(n Vin OPEN
Vi O §CLOCK
19 S K 3
r-*’ 2v -
2v —
see 3 3 3k CLEAR
TEST - = SEE l
— 45V TEST
TABLE T 3V T O_—’{‘IABLE}___—? =
FIGURE 70 FIGURE 71
TEST TABLE . TEST TABLE
APPLY Vi CONDITIONS ON OTHER APPLY V;, CONDITIONS ON OTHER INPUTS
Tl ) INPUTS AND OUTPUTS “(TEST ¥in(1) ) a5V 2V GND
(TEST lin(0 ) 75V s1 2v GND - - p Tord
Clock None Open J K and Clear ock ear Pt
J, and . Clock Preset J K and Clear
Clock Clear Closed K g:lmentanly
then open
see Vee
°_’I TEST
a5V TABLE I
Vee ov PRESET
SEE
I ' TEST
S1 TABLE J Q pb—
SEE l > = J
2v TEST 3 Q 3k Yin(1)
TABLE vV, o—— gcrock OPEN

K G —
CLEAR

FIGURE 73

=

§ Arrows indicate actual direction of current flow,
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SERIES 54H, 74H
HIGH-SPEED TRANSISTOR-TRANSISTOR LOGIC

switching characteristics PARAMETER MEASUREMENT INFORMATION

INPUT 24V Vee OUTPUT
[o] o

. -] GATEOR
PULSE -4 INVERTER

—
|
|
GENERATOR ® —J UNDER —-,—|-—<
[ TEST

(See Note 1) i
& — (See Note 2) ~T~ "L (See Note 4)

£ |
- i
4 + = | | = LOAD CIRCUIT FOR =
DARLINGTON OUTPUTS
I S I
! OUTPUT vee '
| I
| === —
L i
(| RL I
Ll o I
| L |
| T |
| LoAD ciRCUIT FOR = |
TEST CIRCUIT [OPEN-COLLECTOR OUTPUTS |

Viato)

|
! |
[ —y
I I outll}
INVERTING | 13V : 15V
OUTPUTS { I | |
(See Note 3) | - = = — Vout(0}
tpdo —a]  tpdl
. " Vout 11}
NONINVERTING I
OUTPUTS I 1.5V | 1.5V
(See Note 3) : i ]
T | | | Vourio)
") tpa1 e —  tpdo (e

VOLTAGE WAVEFORMS
NOTES: 1. The pulse generator has the following characteristics: Vin(1) =3 V. Vin(o) =0 V, t1 = tg = 7 ns, PRR = 1 MHz,
duty cycle = 50%, and Z,,; & 50 Q.
2. Input conditions are established for each gate as follows:

a. Input pulse is applied to one input and 2.4 V is applied to all unused inputs of the SN54HOQ/SN74H00,
SNB54HO01/SN74HO01, SN54H04/SN74H04, SN54H05/SN74H05, SNB54H10/SN74H10, SN54H11/SN74H11,
SNB54H20/SN74H20, SN54H21/SN74H21, SNE4H22/SN74H22, SN54H30/SN74H30, or SN54HA0/SN74H40
gate.

b. Input pulse is applied to one input of one AND section, and 2.4 V is applied to all unused inputs of that
AND section of the SN54H50/SN74H50, SNG4H51/SN74H51, SNB5AH52/SN74H52, SN54H53/SN74H53,
SN54H54/SN74H54, or SN54H55/SN74H55 gate. All inputs of all unused AND sections are grounded.

All gates are inverting except the SNB4AH11/SN74H11, SN54H21/SN74H21, and SN54H52/SN74H52 only.

4. Cy includes probe and jig capacitance.

FIGURE 74 — GATE PROPAGATION DELAY TIMES

w
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SERIES 54H, 74H
HIGH-SPEED TRANSISTOR-TRANSISTOR LOGIC

. PARAMETER MEASUREMENT INFCRMATION

switching characteristics (continued)

INPUT 2.4V VeV OUTPUT

T Tssanso, WM T T T T ]
SN74H50, |
SN5aHS3, | R
SN74H53,
SN54H55, I %00
PULSE OR SN74H55 I
GENERATOR CIRCUIT 1N30|34 (IN30s4
(SEE NOTE 1) T IN3064 IN3064

NOTES: 1. The generator has the following characteristics: Viopy = 3 V, Vingg = 0 V. to = t = 7 us, duty cycle = 50%, PRR — 1 MHz, Lot == 50 Q.

CL LOAD

T~25pF CIRCUIT
L (See Note 2)

[,
N,
X(I‘ —t
S —A
z |
|
I
i
|
|
|
I
|
|
|
X
e

TEST CIRCUIT
_J L3} :.__ —-: fo :n—-—
I e ———— Viatn
INPUT I A 0% 0% N, |
| A 15V 1.5V R |
10% A1 1 N 10%
| t - Vial0)
| |
| 1
| Voutitl
| |
| 1.5V | 1.5V
| | ! |
OUTPUT | | ¢ —f— — === Voul0)
— fpd0  je— —sl  tpd! je—

VOLTAGE WAVEFORMS

2. (. includes probe and jig capacitance.
3. (x includes jig capacitance.

FIGURE 75 — SN54H50/SN74H50, SN54H53/SN74H53, SN54H55/SN74H55
PROPAGATION DELAY TIMES
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SERIES 54H, 74H
HIGH-SPEED TRANSISTOR-TRANSISTOR LOGIC

PARAMETER MEASUREMENT INFORMATION

switching characteristics (continued)

INPUT OUTPUT
2.4V o

5 I i 1
1h I
Ri 200 |
PULSE 1 I
GENERATOR |—& 1N3064| 1N3064 1N3064 !

i al

{See Note 1) L L gl >t
1N3064 |
|
—~C |
25 pF (See Note 2) |
| ___loAbcrcuir 1]

TEST CIRCUIT

Viat1)
INPUT

Vinto}

Vourin)
QuTPUT

Vouti0)

VOLTAGE WAVEFORMS

NOTES: 1. The generator has the following characteristics: Viany = 3 ¥, Vinjg = 0V, 1o = 1 = 7 ns, duty cycle = 50%, PRR = 1 MHz, Zoot ~= 50 Q.
2. (L includes probe and jig capacitance.
3. (, includes jig capacitance,

FIGURE 76 — SN54H52/SN74H52 PROPAGATION DELAY TIMES
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SERIES 54H, 74H
HIGH-SPEED TRANSISTOR-TRANSISTOR LOGIC

PARAMETER MEASUREMENT INFORMATION

switching characteristics (continued)

Vec =35 Vo~
__________ rFe_————————
r Ry —{ CLOCK PULSE | R —:
| — A (See Notes 1, 2, AW
| 200 | | and3) | 200 |
! ]

I I i v L dn! l I
I 1N30s4 TN3064 | IN3064 | | I___I__:__ ___[_I__' TN3064 [ IN3064 1N3064 I
| [

» | N 11 [
| IN3064 25pF cy || | | i i | | ¢y =25 pF 1NG0s4 |
| {See Note 5) il VY T ol S ald i ] (See Note 5) |
. tomcreur = _J} I ineurs O Sineuts, | L= _loapciReumr =)
U o] H .
P \:I:‘_il: |
] l J K ’ :
‘——I——O CLEAR PRESET [Om= =jm
Q (<IN
TEST | . TEST
outpur®— } '_I___T—J_L_"—o ouTPUT
4o ]
TEST CIRCUIT
—-JI 