@ MOTOROLA

Dual D-Type Flip-Flop
With Clear and Preset

ELECTRICALLY TESTED PER:
MIL-M-38510/30102

The 54LS74A dual edge-triggered flip-flop utilizes Schottky TTL
circuitry to produce high-speed D-type flip-flops. Each flip-tiop has
individual clear and set 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 puise. When the clock input is at either the HIGH or the
LOW level, the D input signal has no effect.

CONNECTION DIAGRAM LOGIC SYMBOL

Vec Cpz D2 CPp Spp @ @ L

[4] [ro] [ [1] [vo] [e] [e] 2[ So1 ols
21, L 5
“epr
~l.6
oy Ut
Y
&10
12 Sp2 9
— o, Qst—
Yera
I-‘l l_?] ‘_SJ ITSJ 7 Cp2 6202‘
Cpr Dy CPp S; Q@ Gy GND SIE
LOGIC DIAGRAM
5p
Cp —— @
i
. L .
cp
P —

Please note that this diagram is provided only for the understanding of logic
operations and should not be used to estimate propagation delays.

* Both outputs will be High while both Sp and Cp
are LOW, but the output states are unpredictable
if Sp and Cp go High simuitaneously. If the
levels atthe setand clear near Vi_maximumthen
we cannot guarantee to meet the minimum level
for VOH.

Military 54LS74A
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AVAILABLE AS:

1) JAN: JM38510/30102BXA
2) SMD: N/A
3) 883: 54LS74A/BXAJC

X = CASE OUTLINE AS FOLLOWS:
PACKAGE: CERDIP: C
CERFLAT: D
LCC: 2

THE LETTER “M” APPEARS
BEFORE THE / ON LCC.

PIN ASSIGNMENTS

DIL  FLATS LCC BURN-IN

FUNCT.  632-08 717-04 756A-02 (COND.A)
Cpy 1 1 2 GND
D4 2 2 3 vee
CPq 3 3 4 Vee
Sp1 4 4 6 GND
4 5 5 8 Vee
Qq [ 6 9 vee
GND 7 7 10 GND
Q 8 8 12 Ve
Qo ] 9 13 vee
Sp2 10 10 14 GND
CPy 1 1 16 Vee
Do 12 12 18 vVee
Cp2 13 13 19 GND
vee 14 14 20 vVee

BURN-IN CONDITIONS:
Ve =5.0 V MIN/G.O V MAX

MODE SELECT — TRUTH TABLE

Inputs Outputs

Operating — — —
Mode Sp|Cp | D Q|Q

Set L H X H L
Reset (Clear) H L X L H
*Undetermined L L X H H
Load “1” (Set) H H h H L
Load “0" (Reset) H H | L H

H, h = HIGH Voltage Level
L, | = LOW Voltage Level
X =Don't Care

h, (q) = Lower case letters indicate the state of
referenced input (or output) one set-up time prior
to the HIGH to LOW clock transition.
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54LS74A

SYNCHRONOUS SWITCHING TEST CIRCUIT
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NOTES:
1. Clock input pulse has the following characteristics:

Vgen=3.0V, tr <15 ns, tf = 6.0 ns, tp (clock) = 30 ns and
PRR < 1.0 MHz. When testing fiax see table, t, (clock)
<30nsty=tf<6.0ns.
2. D input has the following characteristics:
Vgen=3.0V, tr< 15 ns, < 6.0 ns, tgetyp = 20 ns, thelq = 5.0 ns,
tp = 25 ns and PRR is 50% of the clock PRR. When testing fMAX,
=t4<6.0ns.
. CL =50 pF + 10% (including jig and probe capacitance).
4. R =2.0kQ*5.0%.
5. Al diodes are 1N3064, or equivalent.

w
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54LS74A
CLEAR & PRESET SWITCHING TEST CIRCUIT
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NOTES:
1. Clear or preset inputs dominate regardiess of the state of the clock
or D inputs.
2. Clear or preset input pulse characteristics: Vgen = 3.0V, t4<6.0ns,

PRR < 1.0 MHz, tp (clear) = tp {preset) = 35 ns.

. CL = 50 pF + 10% (including jig and probe capacitance).

. RL=2.0kQ+5.0%.

. All diodes are 1N3064, or equivalent.

. When testing clear to output switching, preset shall have a logical
“1” voltage applied. When testing preset to output switching, clear
input shall have a logical “1” voltage applied (see table).
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54LS74A

o . Test Condition
Symbol Parameter Limits Unit (Unless Otherwise Specified)
+25°C +125°C -55°C
Static
Parameters: Subgroup 1 Subgroup 2 Subgroup 3
Min Max Min Max Min Max
, Vee =45V, igH =- 0.4 mA,
Logical “1”
VOH oﬁput Voltage 25 25 25 v |vin=20v, v =07V,
CP = GND and (See Note 1).
; Vec =45V, gL =4.0mA,
Logical “0”
VoL Ougtpm Voltage 0.4 0.4 0.4 vV |[vig=20v,v =07V,
CP = (See Note 1) and GND.
Input Clamping _ Ve =45V, IN=-18mA,
Vie Voltage 15 v other inputs are open.
Logical “1” Input Veec =585V, ViH=27V,
. Current (D inputs) 20 2 20 | A | otherinputs = 4.5 V, CD = GND.
Logical “1” Input Vec =55V, VIHH=55V,
sl Current (D inputs) 100 100 100 WA ope GND, other inputs = 4.5 V.
Logical “1” Input Vee=65V. V=27V,
iH2 Current (CP & SD) 40 40 40 | MA  Rerinputs = 4.5V, CD = GND.
(gl 47 Vee =55V, Vigy=55V,
iz | Georom (P & 8D) 200 200 200 | pA |otherinpuis =45V,
CP = (See Note 2).
Logical “1” Veec =55V, V=27V,
lIH3 Input Current 60 60 60 HA CP=(SeeNote2), SD=4.5V,
(CD inputs) D = GND.
Logical “1” Vog =55V, ViHH =55V,
IIHH3 Input Current 300 300 300 pA CP =(See Note 2), SD=45V,
(CD inputs) D = GND.
Logical “0” Input _ _ _ _ _ _ Vee =55V, V)L =04V, 8D =GND,
IL1 Current (D inputs) 135 370 135 370 135 370 nA other inputs = 4.5 V.
Logical “0” _ _ _
L2 input Current ~120 [-360 | —120 [ -360 [ —120 | -360 | pa [VCC=35V.VIL=04V.CD=45V,
(CP inputs) other inputs = GND.
Logical “0” Input _ _ _ _ _ _ Vee =55V, V)L =04V,
L3 Current (SD inputs) 280 760 280 760 280 760 HA other inputs = GND.
Logical “0”
La Input Current -280 |-760 | —280 [ -760 | -280 | -760 | ua |YCC=55V.VIL=04V,SD=GND,
(CD inputs) otherinputs =4.5 V.
Output Short _ _ _ _ _ _ Vecc=5.5V,CD =GND,
los Circuit Current 1’ 100 s 100 15 100 mA VouT = GND, other inputs are open.
Power Supply Ve =55V, ViN=5.5V,
lcc Current 80 80 8.0 mA other inputs are open.
Logical “1”
ViH Inpgut Voltage 2,0 20 2.0 v |veg=45V.
Logical “0” _
VI Input Vohtage 0.7 07 0.7 vV |vec=45V.
) Subgroup 7 | Subgroup 8A | Subgroup 8B per Truth Table with VoG = 5.0 V,
Functional Tests
VINL =04V, and VINH =25 V.
NOTES:
2.5V min/5.5 V max
1.
— — — 0oV
2. — —— 25Vmin/55V max
‘—[_— 0oV
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54LS74A

L Test Condition
Symbol Parameter Limits Unit {Uniess Otherwise Specified)
+25°C +125°C -55°C
Is"a”r';(r::;rt‘egrs: Subgroup 9 | Subgroup 10 | Subgroup 11
Min | Max Min Max Min Max
. Vo =5.0V, C = 50 pF,
Lt | oopagatonDelay | 50 | 46 | s0 | s9 | 50 | 59 AL = 2.0 kQ £ 5.0%.
tPHL1 angomﬁn nto — | a0 | — | 54 | — | 54 " [vgc=50V,CL=15pF,
RL = 2.0 kQ +5.0%.
. Ve =5.0V, G =50 pF,
toy  |oopagalondely | 5o | g0 | 50 | 39 | 50 | 39 R =2.0 k2 £ 5.0%.
PLHT  [Qnto Gy " Z ]2 | = |3 | — |3 | ™ |voc=50V,CL=15pF
RL = 2.0 kQ £ 5.0%.
Propagation Delay _ _
tpHLz | /Data-Output 50 | 46 | 50 | 59 | 50 | 50 ns | Vec=50V,CL =500k
CPpto QporQn RL =2.0kQ £ 5.0%.
Propagation Delay __ _
tpLHp | /Data-Output _ 50 | 30 | s0 | 39 | 50 | 30 ns | Vec=50V, CL=50pF
CPpto Qpor Qn R =2.0kQ £5.0%.
Maximum Clock Vo =50V, VIN=27V, CL =50 pF,
fMAX Frequency 20 20 20 MHZ R 2.0 k@ +5.0%.
Maximum Clock Vo =5.0V,CL =15 pF,
fmax Frequency 25 MHZ 2.0 k2 £ 5.0%.
NOTES:

1. fAx. min. limit specified is the frequency of the input pulse. The output frequency shall be one-half of the input frequency.

2. Tests shall be performed in sequence, attributes data only.

3. The limits specified for C;_ = 15 pF are guaranteed but not tested.
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