@ MOTOROLA

4-Bit Bistable Latch

ELECTRICALLY TESTED PER:
MIL-M-38510/31604

The 54LS375 is a 4-bit D-Type Latch for use as temporary storage
for binary information between processing limits and input/output or
indicator units. When the Enable (E) is HIGH, information present at the
D input will be transferred to the Q output and, if E is HIGH, the Q output
will follow the input. When E goes LOW, the information present at the D
input prior to its setup time will be retained at the Q outputs.
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Pin Loading
Names (Note a)
HIGH LOW
D1-Do Data Inputs o5UL | 025U.L.
Eqg-E1 Enable Input 20U.L | 1.0UL
Latches 0, 1
Ep-E3 Enable Input 20U.L. 1.0U.L.
Latches 2, 3
Q4-Q4 Latch Outputs 10 U.L. | 5(25)U.L.
~_ (Noteb) X
Qq-Q4 Complementaryl 1pu.L. |5(2.5) U.L.
Latch Outputs
(Note b)

NOTES:

a. One TTL Unit Load (U.L.) = 40 pA HIGH/1.6 mA LOW.

b. The Output LOW drive factor is 2.5 U.L. for Military (54}
and 5 U.L. for commercial (74) Temperature Ranges.

Military 54LS375

MPO
iy

AVAILABLE AS:

1) JAN: JM38510/31604BXA
2) SMD: N/A
3) 883: 54LS375/BXAJC

X = CASE OUTLINE AS FOLLOWS:
PACKAGE: CERDIP: E
CERFLAT: F
LCC: 2

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

PIN ASSIGNMENTS

DIL  FLATS LCC BURN-IN
FUNCT. 62009 650-05 756A-02 (COND.A)

Dy 1 1 2 vee
Q 2 2 OPEN
Q4 3 3 4 vee
Eq.2 4 4 5 vee
Qo 5 5 7 vee
Q 6 6 8 OPEN
Do 7 7 9 vVee
GND 8 8 10 GND
D3 9 9 12 vee
Q3 10 10 13 OPEN
Q3 1" 1 14 vee
E3.4 12 12 15 vee
Q4 13 13 17 vee
Q4 14 14 18 OPEN
Ds 15 15 19 vee
vVee 16 16 20 vVee

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

TRUTH TABLE
(Each Latch)
n th+1
Q
H
L

tn = Bit time before enabie
negative-going transition
th + 1= Bittime after enable negative-going
transition.

MOTOROLA MILITARY FAST/LS/TTL DATA

5-391




54L.8375

SWITCHING TEST CIRCUIT
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54LS375

Test Condition

Symbol Parameter Limits Unit (Unless Otherwise Specified)
+25°C +125°C -55°C
g:a'tlc s Subgroup 1 Subgroup 2 Subgroup 3
Min Max Min Max Min Max
iaal 41" Ve =45V, lopH=~0.4mA,
VOH '(')‘:ﬁmt'v:ma . 25 25 25 Vv |Viy=2.0Voro.7 v pertruth table,
pu g Enable = (See Note 7).
. Voo =45V, gL =4.0mA,
VoL (L)°§'°$'V2“a . 0.4 04 04 V| V)L =07 Vor2.0V pertruth table,
utp g Enable = (See Note 7).
Input Clamping _ Ve =45V, IN=—-18mA,
Vic Voltage 18 v other inputs are open.
Logicai “1” Input Vee =55V, V=27V,
iH Current (D inputs) 20 20 20 KA other input is open.
Logical “1” Input Voo =55V, ViH = GND,
HH | Current (Ep inputs) 80 80 8 WA L ViNGED =27 V.
Logical "1” Input Vee =55V, V=55V,
i+ Current (D inputs) 100 100 1001 BA Y (En) = GND.
Logical “t” Input Vee =5.5V, Vi = GND,
IHH Current (Ep, inputs) 400 400 400 HA VIN(ER) =55 V.
Logical “0” Input _ _ _ _ _ _ Ve =55V, V)L =04V,
i Current (D inputs) 0.16 0.4 0.16 0.4 0.16 04 mA Vin(En) = 4.5V,
Logical “0” Input _ _ _ B _ B Ve =55V, VIN(ER) = 0.4V,
e Current (Ep, inputs) 0.64 16 0.64 16 064 16 mA other input=4.5V.
Output Short _ B _ _ _ B Veec =55V, VIN(Ep) =4.5V,
los Circuit Current 15 100 5 100 s 100 mA other input = GND.
Power Supply _ _ )
icc Current 12 12 12 mA |Vog =55V, ViN=0V (@l inputs).
Logical “1” _
VIH Input Voltage 2.0 20 20 VvV |vge=45V.
Logical “0” _
ViL Input Votage 0.7 0.7 0.7 \ Vecc=45V.
Subgroup 7 Subgroup 8A Subgroup 88

Functional Tests

per Truth Table with Ve = 5.0V,
VINL=0.4V,and V|N\H =25 V.
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541.8375

. . Test Condition
Symbol Parameter Limits Unit (Unless Otherwise Specified)
+25°C +125°C - 55°C
Switching
Parameters: Subgroup 9 Subgroup 10 | Subgroup 11
Min Max Min Max Min Max

N Vee =5.0V, C| =50 pF,
tPHLA ;zz%’::w& Delay | 36 | 22 | 30 | 29 | 30 | 29 e |RL=20K2250%.
PHI [ oo Qp - 17 | — | 2a | — | 24 Voo =50V, Cp = 15 pF,

RL = 2.0 KQ + 5.0%.
. Ve =5.0V, CL =50pF,
tpLyy | FropagationDelay | g4 g | 50 | 42 | 30 | 42 RL = 2.0 KQ + 5.0%.
Data-Output ns
tPLHY Data to Q — 27 — 37 — 37 Vec=5.0V, C_=15pF,
RL = 2.0 KQ + 5.0%.
. Vgc =5.0V, C| =50 pF,
L | DropagationDelay | g0 1 o0 | 35 | 26 | a0 | 28 RL = 2.0 kQ £ 5.0%.
Data-Output ns
tPHL2 Datato Q — 15 — 21 — 21 Vg =5.0V,.C=15pF,
RL = 2.0 kQ £ 5.0%.

. Ve =5.0V, CL =50pF,
tpLHD g;‘igf’gim& Delay | 30 | 25 |30 | 32 | 30 | = e |RL=20KQ250%.
PLH2 | pate 1o 6" — 20 — 27 - 27 VoG =5.0V, C =15 pF,

RL = 2.0 KQ £ 5.0%.
. Vce =5.0V, G =50 pF,
tpug | opagationDelay | o0 1 50 | 35 | 39 | 30 | 39 RL = 2.0 kQ £ 5.0%.
Data-Output ns
tPHL3 Enable to Q - 25 — 34 — 34 Vec=5.0V, CL=15pF,
RL = 2.0 KQ + 5.0%.
. Vee =5.0V, C| =50 pF,
tpLyg | ropagationDelay | g0 | a5 | 30 | 42 | 30 | 42 RL = 2.0 kQ £ 5.0%.
Data-Output ns
tPLH3 Enable to Q — 27 — 37 — 37 Vee=5.0V,C = 15pF,
RL = 2.0 kQ + 5.0%.
. Vece =5.0V, C =50 pF,
tpaLa | opagationDelay | 4, ) 5o | 30 | 26 | 30 | 26 RL = 2.0 KQ + 5.0%.
Data-Output ns
tPHL4 Enable to G — 15 - 21 — 21 Vec =50V, CL=15pF,
RL = 2.0 KQ + 5.0%.
. Ve =5.0V, C =50 pF,
tpLpg | DropagationDelay | 50 | a5 | 55 | 45 | 30 | 48 R( = 2.0 kQ  5.0%.
Data-Output ns
PLH4 | Enableto @ - 30 - M - 41 Voo =50V, CL=15pF,
RL = 2.0 KQ + 5.0%.
Logical “1” Ve = 5.0V, Cf =50 pF,
VSUH | Setup Voltage 25 25 25 V' R Z20ka+50%.
Logical “0" Ve = 5.0V, Cf =50 pF,
VSUL | setup Voltage o4 04 04 Vo R =20k +50%.
NOTES:

1.

SIS

The D input pulse generator has the following characteristics: VGEN = 3.0 V, ty < 15 ns,
tf <6.0ns, tp =30 ns and ZoyT = 50 Q2 except when measuring VSETUP.

. The enable pulse generator is identical to the D input pulse generator.

CL = 50 pF £ 10%, which includes probe and jig capacitance.
RL=2.0kQt 5%.

. All diodes are 1N3064 or equivalent.

VSETUP is to be measured 500 ns minimum after input transition to assure that the device
has latched with minimum setup and maximum hold conditions applied to inputs.

. Apply 0.0 V/3.0 V — 5.0 V/0.0 V momentary pulse 500 ns minimum prior to making test
. For all tp) 1 and VgyH tests, preset output into the ZERO states prior to making test.
. For all tp_ and Vg tests, preset output into ONE states prior to making test.

. The limits specified for Cy_= 15 pF are guaranteed but not tested.
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