@ MOTOROLA

4-Bit Bistable _
Latch With Q and Q

ELECTRICALLY TESTED PER:
MiIL-M-38510/31601

The 54LS75 is a 4-Bit D-Type Latch for use as temporary storage for
binary information between processing limits and inputioutput or indi-
cator units. Information present at the data (D) input is transferred to
the Q output when the Enable is HIGH and the Q output will follow the
data input as long as the Enable remains HIGH. When the Enable goes
LOW, the information (that was present at the data input at the time the
transition occurred) is retained at the Q output until the Enable is per-
mitted to go HIGH.
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AVAILABLE AS:

1) JAN: JM38510/31601BXA
2) SMD: *
3) 883C: 54LS75/BXAJC

X = CASE OUTLINE AS FOLLOWS:
PACKAGE: CERDIP: E
CERFLAT: F
LCC: SEE 5418375
*Call Factory for latest update

PIN ASSIGNMENTS

FUNCTION DL FLATS BURN-IN
N/ {CONDITION A)
&[] 16] O LOGIC SYMBOL gh ! ! OPEN
1 vee
413 b 3 3 Vi
2 15| 0 2 cc
DOE :] ! | l En34 4 4 Vee
1 [€2.3 Ega vee 5 5 Vee
E u| 6 [ 2 ] 6 6 Vee
E j 8 ] Qg Do |— Dy 7 7 vee
14| o) 8 8 OPEN
&3 4] E E0, 1 ™ 3 04 9 9 vee
r o D= 0 10 10 vee
_ 0 i n OPEN
vec 5] [12] oo s oL 6 GND 12 12 GND
e ] Ent-2 13 13 vee
Dy (6 1| a —da Q; 14 14 OPEN
B o 4 L A R
3 0 16 1 vee
D3 E 10| Qp
BURN-IN CONDITIONS:
5 E 5] o Ve = 5.0 V MING.O V MAX
Loadi
Pin (Note a) TRUTH TABLE
Names HIGH LOW (Each Latch)

D1-D4 | Data Inputs

Latches @, 1
E2>~E3 |Enable input 20U.L.| 1.0UL
Latches 2, 3
NOTES: Q1-Qq|Latch Outputs | 10 U.L. [5(2.5) U.L.
a. One Unit load (U.L) = 40 uA HIGH!1.6 mA (Note b}

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

Latch Outputs
{Note b}

05UL. |025U.L.
Eg-E1 |Enable Input 20UL. | 10UL

Q1-Q4 | Complementary| 10 U.L. |5(2.6) U.L.

tn th+1
D a
H H
L L

tn = Bit time before enable negative-going
transition
tn +1 = Bit time after enable negative-going
transition
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54LS75

AC TEST CIRCUIT
Vee
INPUTS o
D cLock — (SEE NOTE 4)
D INPUT PULSE o QouTPY ]
GENERATOR A
(SEE NOTE 3
{SEE NOTE 1) a 1:’ PP}
T b \_L ¥
= CL
T RL
ENABLE INPUT ENABLE =
PULSE GENERATOR B _r a ¢ B
(SEE NOTE 2) T !:]'E C"\ /" e
L
_l_ = = —— A
- Q ouTPUT SEE NOTE 5 =
Switching Test Circuit and Waveforms
WAVEFORMS
—] { |-— —] tf [— —lt, —.-I!fq—
30V 30V
y —21v— 21V
V 13V 13V
7 Y =2 07y - o7y
ENABLE A TP YENBLI = 2005 213007V ENABLE mmmeed] [ TENBLI=20ns e ROTY
| 30V D INPUT — t7 10— 30V
27V 27V p tHop = 0 27y
13V 13V
07V D7V 07V
D INPUT s | tHOLD = O's 00v 00V
[ tSETUP = 20 ns-ae] |- ISETUP =20 NS -]
VoH Q T } Vo
VSUK I N
/SEE NOTE 61 § SEENOTE B l
Q VoL VoL
Setup and Hold Waveforms
i |-— —| Uf [— —>| tf [-——
' 30V 30V
27y ENABLE 27V
07V 13V 07V 13V
DINPUT le—1tp DATA—wd \______ oV (et ENABLE | WCOTY
— tpLH1 [
Vou IPLwa —
PLH4 VoH
13V Q0RD f1.3 v
o PR TPHL T =t VoL OUTPUT 7 VoL
a— tPLH? f_ VoH VOH
_& 13V QORQ A\ v
OUTPUT -
tPHL3
tPHL2 VoL tPHL4 VoL
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54LS75

Test Condition

Symbol Paramaeter Limits Units {Unless Otherwise Specified)
+25°C +125°C -55°C
rf:"c . Subgroup 1 Subgroup 2 Subgroup 3
Min | Max | Min | Max | Min | Max
Logical “1" Vee =45V, 1oy = ~0.4mA,
VOH o o Vol 25 25 25 v VIH = 2.0V or 0.7 V per truth table,
utput Voltage Enable = (See Note 7).
P — Ve =45V, 1oL =40mA, Vi =07V
VoL pogical "0 0.4 0.4 04 | v |or2.0V pertruth table,
utput Voltage Enable = (See Note 7).
Input Clamping _ Ve =45V, IN = —1BmA,
Vic Voltage 5 v other inputs are open.
Logical "1" Input Vee =65V, VY = 27V,
IH1 Current (D inputs) 20 20 20 nA other input is open.
Logical *“1"* Input 0 A Vge = 6.5V, Vg = GND,
lIHH1 Current (Ep, inputs) 80 80 8 M VINIER) = 2.7 V.
Logical “1” Input 1 A Vee =565V, Vi =55V,
iH2 Current (D inputs}) 100 100 00 s VINIEn) = GND.
Logical “1” Input 4 A |VCC = 55V, Vi = GND,
HH2 | Current (Ep inputs) 400 400 00 | #A |y = 65V,
Logical “0” Input | _ B ~ _ —0. ~04 Vee =55V, vy =04V,
Lt Current (D inputs) 016 04 0.16 04 0.1 o mA VIN(ER} = 4.5 V.
Logical “0” Input | B _ B R 1 A Vee = 55 V. VINIER) = 0.4V,
L2 Current {Ep, inputsj 0.64 16 064 16 064 € m other input = 45 V.
Output Short _ -~ _ Vee =55V, VINIER) = 45V,
los Circuit Current —15 | -100) -5 100 15 100 mA other inputs = 4.5V GND.
Power Supply 12 A |vee = 55V, Viy = GND (all inputs).
lcc Current 12 12 m cC SV, VIN { p!
Logical 1" _
i i v V =45V,
ViH Input Voltage 20 20 20 cc
Logical “0" 0.7 v Vee = 45 V.
ViL Input Voltage 0.7 0.7 . cC 9 V.
Subgroup 7 | Subgroup 8A | Subgroup 8B
. per Truth Table with Vcc = 5.0V,
Functional Tests VINL = 0.4V, and ViNH = 25 V.
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54LS75

. Test Condition
Symbol P i
ymbol arameter Limits Units {Unless Otherwise Specified)
+25°C +125°C -55°C
Ewnchmg Subgroup 9 | Subgroup 10 | Subgroup 11
Min Max Min Max Min Max

' Vee = 5.0V, € = 50 pF,
tPHL ggtp:_g":“t'":toe'ay 30 | 22 | 30 | 29 | 30 | 29 ns | RL - 2.0k * 5.0%.
PHLT | Das 1o Qp 17 24 24 ns |Vge = 5.0V, G = 15 pF,

RL = 2.0kQ1 = 5.0%.

. Vee = 5.0V, C = 50 pF,
tPLH1 f’[;:ggi‘t“’:t[)e'ay 30 | 32 | 30 | 42 | 30 | 42 ns |RL = 2.0k = 5.0%.
P | para 0O 27 37 37 | ns |Vge =50V, CL = 15pF

RL = 2.0k} * 5.0%.

N Vge =50V, C = 50pF,
tPHL2 gg&fgi‘:“:tm'ay 30 | 20 | 30 | 26 | 30 | 26 | ns |R =20k0 + 50%.
PHL2 | Dara 1o 6" 15 21 21 ns |Vcc =5.0V,CL = 15pF,

RL = 20 kQ + 5.0%.

N Ve =50V, CL = 50 pF,
tPLH2 g:ga_gz‘:°3toe'ay 30 | 25 | 30 | 32 | 30 | 32 ns |Ry = 20KkQ * 5.0%,
PLH2 | pata ol 20 27 27 ns | Vgc = 5.0V, CL = 15 pF,

RL = 2.0kQ = 5.0%.

: Vee = 5.0V, CL = 50 pF,
tprz | popegatonDelaY | 30 | 30 | a0 | 39 | 30 | 39 | ns |RL- 20k S0%
PHL (g w0 25 34 34 | ns |Vgc =50V, CL = 15pF,

n RL = 2.0kQ = 6.0%.

. Vee = 5.0V, CL = 50 pF,
1PLH3 fg‘a’f:_g?t"’&[)e'ay 30 | 32 | 30 | 42 | 30 | 42 ns [RL = 20kQ = 5.0%.
PLHS (e taa 27 a7 a7 ns |V¢e = 5.0V, CL = 15 pF,

n Rl = 2.0k} = 5.0%.

) Vec = 5.0V, CL = 50 pF,
tPHLA 'g:gfg?‘mztoe'av 30 | 20 | 30 | 26 | 30 | 26 ns |RL = 20kQ = 5.0%.
tpHLa | o oamuTp 15 21 21 ns |Vee =50V, CL = 15pF,

EntoQ RL = 2.0kQ = 5.0%.

. Vce = 5.0V, C = 50 pF,
PLH4 g:&?gittmﬂt‘)e'av 30 | 3 | 30 | 46 | 30 | 46 ns |RL = 2.0kQ = 5.0%.
tPLH4 =P 30 a4 44 ns |Vgg =50V, CL = 15 pF,

EntoQ RL = 2.0kQ = 5.0%.

Logical “1* Vgg = 5.0V, CL = 50 pF,
VSUH | getup Voltage 25 25 25 Vo |R( = 20k = 5.0%.

Logical “0" Vee = 5.0V, CL = 50 pF,
VsuL Setup Voltage 0.4 04 04 Vo IRl < 2.0kQ = 5.0%.
NOTES:

1. The D input pulse generator has the following characteristics:
VGEN = 3.0V, ty < 15ns, tf < 6.0 ns, tp = 30 ns and ZoyT = 50 (2 except when measuring VSgTypP-
The enable pulse generator 1s identical 10 the D input pulse generator.
CL = 15 pF = 10%, which includes probe and jig capacitance.
Rl = 2.0 kQ = 5.0%.
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 V:3.0 V - 5.0 V!0 V momentary pulse 500 ns minimum prior to measurement.
For all tp 4 and VgH tests, preset output into the ZERQ state prior to making test.
For all tpy and Vg tests, preset output into ONE state prior to making test.
The limits specified for Ci = 15 pF are guaranteed but not tested.
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