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Semiconductor

100350

100350
Low Power Hex D-Latch

General Description Features

The 100350 contains six D-type latches with true and com- B 20% power reduction of the 100150
plement outputs, a pair of common Enables (Ea and Ep), m 2000V ESD protection

and a common Master Reset (MR). A Q output follows its D m Pin/function compatible with 100150
input when both Eg and Ey, are LOW. When either Egor Ey @ Voltage compensated operating range =
(or both) are HIGH, a laich stores the last valid data present —49V to —5.7V

on its D input before E, or Ep went HIGH. The MR input

overrides all other inputs and makes the Q outputs LOW. All

inputs have 50 k2 pull-down resistors.

Ordering Code: see Section 6

Logic Symbol
el A% Pin Names Description
Dg-Ds Data Inputs
E Dy O; D Ds Dy Ds Ea Ep Common Enable Inputs (Active LOW)
MR Asynchronous Master Reset Input
Qp-Qs Data Outputs
"i“ l°°? IO'T IOZT |°’T lo‘T |°"’T Qo-Qs Complementary Data Outputs
TL/F/9884-10
Connection Diagrams
24-Pin DIP 28-Pin PCC 24-Pin Quad Cerpak
_ \_/ Dy Do Qg Vees o @ & £ E, MR Vg D
S b 2410y O 9 (] [8] () 1 () Efil‘ X Fﬁ"f
Ll 25105 24 23 22 21 20 19
o3 22}~0, 0, {1 18}-o,
0314 21k, 0s—2 17}-0,
L B 01—k, 05 —3 1540,
Voe—{6 19f-ur 85—+ 15k,
Yea—]7 181~ Vee R £ 140
e 17105 o, —{¢ 13110,
[ b 16}, 7 8 9 10 1112
q,—10 1S, LU
Q-1 14f-0y D, Dg Qs VepsQs Qs O Q3 Q3 VecVeea 02 Q2
Qo.. 12 13 _Qo TL/F/98B4-3 TL/F/9884-2
TL/F/9884-1
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Logic Diagram
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TL/F/9684-4
Truth Tables (Each Latch)
Latch Operation Asynchronous Operation
Inputs Outputs inputs Outputs

Dp Ea Ep MR Q, Dn E, Ep MR Q,

L L L L L X X X H L

H L L L H

X H X L Latched*

X X H L Latched*

*Retains data present before E positive transition
H = HIGH Voltage Level

L = LOW Voltage Level

X = Don’t Care
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Absolute Maximum Ratings Recommended Operating
Above which the useful life may be impaired. (Note 1) Conditions

If MllltarylAerospacé specified devices are required,
please contact the National Semiconductor Sales Case Tempgrature Mo o o
Office/Distributors for availability and specifications Commercial 0°Clo +85°C
. - Military —55°Cto +125°C

Storage Temperature (TsTa) —65°Cto +150°C Supply Voltage (Veg) —5.7Vio —4.2V
Maximum Junction Temperature (T )

Ceramic +175°C

Plastic +150°C

Vg Pin Potential to Ground Pin —7.0Vto +0.5V
Input Voltage (DC) Vgg to +0.5V
Output Current (OC Output HIGH) —50 mA

ESD (Note 2) >2000V

Note 1: Absolute maximum ratings are those values beyond which the de-
vice may be damaged or have its useful life impaired. Functionat operation
under these conditions is not implied.

Note 2: ESD testing conforms to MIL-STD-883, Method 3015.
Commercial Version

DC Electrical Characteristics
Ve = —4.5V to ~5.7V, Voo = Voga = GND, Tg = 0°C to +85°C (Note 3)

Symbol Parameter Min Typ Max Units Conditions

VoH Output HIGH Voltage —1025 —955 —870 VIN = VIH (Max) Loading with
VoL Output LOW Voltage —1830 —~1705 —1620 or VL (Min) 500 to —2.0V
VoHe Output HIGH Voitage -1035 mv ViN = VIH (Min) Loading with
VoLc Output LOW Voltage —1610 or VIL (Max) 5002t —2.0V
ViH Input HIGH Voltage

mVy

Guaranteed HIGH Signal
for All inputs

Guaranteed LOW Signal
for All inputs

—870 mv

ViL input LOW Voltage — 1475 mv

L Input LOW Current . pA ViN = VL (Min)

Input HIGH Current
MR 240

_ Dp 240 pA VIN = VIH (Max)

Ea Ep 240

133 Powaer Supply Inputs Open

Current -89 —a4 mA VEg = —4.2Vio —4.8V
-93 —44 Veg = —4.2Vto —5.7V

Note 3: The specified limits represent the “worst case” value for the parameter. Since these values normally occur at the temperature extremes, additional noise
immunity and guard banding can be achieved by decreasing the aitowable system oparating ranges. Conditions for testing shown in the tables are chosen to
guarantee operation under “‘worst case" conditions.
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Commercial Version (continued)
DIP AC Electrical Characteristics ve: = —4.2vto —5.7v, Vg = Vooa = GND
Symbol Parameter Tc = 0°C Tc = +25°C Tc = +85°C Units Conditions
Min Max Min Max Min Max
tPLH Propagation Delay
tPHL D, to Output 0.50 1.40 0.50 1.40 0.50 1.50 ns
(Transparent Mode) Figures 1and 2
tPLH Propagation Delay
tprL Ea, Ep to Output 0.75 1.85 0.75 1.85 0.76 2.05 ns
tPLH Propagation Delay .
torL MR to Output 0.90 210 0.90 2.10 0.90 2.10 ns Figures 1and 3
tTLm Transition Time ,
THL 20% 1o 80%, 80% to 20% 0.35 1.30 0.35 1.30 0.35 1.30 ns Figures 1and 2
ts Setup Time
Do-Ds 1.00 1.00 1.00 ns Figures 3 and 4
MR (Release Time) 1.60 1.60 1.60
th Hold Time, Dg-D5 0.40 0.40 0.40 ns Figure 4
tpwll) | Pulse Widin LOW 2.00 2.00 2.00 ns | Figurez
Eqa, Ep : " :
tow(H) Pulse Width HIGH, MR 2.00 2.00 2.00 ns Figure 3
PCC and Cerpak AC Electrical Characteristics
VEE = —4.2Vto —5.7V, Voe = Voca = GND
- — o — "
Symbol Parameter Tc = 0°C Tc = +25C Tec = +85°C Units Conditions
Min Max Min Max Min Max
tPLH Propagation Delay
tPHL Dp, to Output 0.50 1.20 0.50 1.20 0.50 1.30 ns
(Transparent Mode) Figures 1 and 2
tPLH Propagation Delay
1HL E,, Ep to Output 0.75 1.65 0.75 1.65 0.75 1.85 ns
tpLH Propagation Delay )
tprL MR to Output 0.90 1.90 0.80 1.90 0.90 1.90 ns Figures 1 and 3
trLH Transition Time .
AL 20% to 80%, 80% to 20% 0.35 1.10 0.35 1.10 0.35 1.10 ns Figures 1 and 2
ts Setup Time
Do-Ds 0.90 0.90 0.90 ns Figures 3 and 4
MR (Release Time) 1.50 1.50 1.50
th Hold Time, Dg-Dsg 0.30 0.30 0.30 ns Figure 4
towll) g“'sgbwwth Low 2.00 2.00 2.00 ns | Figure2
ar
tow(H) Pulse Width HIGH, MR 2.00 2.00 2.00 ns Figure 3
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Military Version—Preliminary

100350

DC Electrical Characteristics
VEg = —4.2Vto —56.7V, Vo = Voca = GND, Tg = —55°C to +125°C

Symbol Parameter Min, Max Units Tc Conditions Notes
VOH Qutput HIGH Voltage | —1025 [ —870 mV 0°Cto +125°C
—1085 [ —870 mV —55°C Vin = V|H(Max) Loading with 1,23
VoL Output LOW Voltage | — 1830 | —1620 | mv | ©0°Cto +125°C | ©F ViL (Min) 5092 to —2.0V
—1830 | —1555 | mV —55°C
VoHC Output HIGH Voltage | —1035 mvV 0°Cto +125°C
—1085 mvV —55°C VIN = V.H(Min) Loading with 1.2,3
VoLc Output LOW Voltage —1610 | mV 0°Cto +125°C | O ViL (Min) 500 to —2.0V
—1555 mV —-55°C
ViH Input HIGH Voltage —_1165 | —870 mv —B5°C to +125°C Guaranteed HIGH Signal 1,2,3,4
for All Inputs
ViL Input LOW Voltage —1830 | —1475 mv _55°Cto +125°C Guaranteed LOW Signal 1,2,3,4
for All Inputs
e Input LOW Current - o~ | VEE = —4.2V
0.50 pA 55°C to +125°C Vi = Vi, (Min) 1,2,3
1 Input HIGH Current
MR 300
Dn 250 A 0°Cto +125°C
Ea Ep 520 VEg = —5.7V 1,2,3
MR 450 ViN = Vi (Max)
_ Dn 350 nA —55°C
Ea. Eh 750
lgg Power Supply Current | —138 —64 mA —55°C to +125°C | Inputs Open 1,2,3

Note 1: F100K 300 Series cold temperature testing is performed by temperature soaking (to guarantee junction temperature equals —55°C), then testing
immediately without allowing for the junction temperature to stabilize due to heat dissipation after power-up. This provides “cold start” specs which can be
considered a worst case condition at cold temperatures.

Note 2: Screen tested 100% on each device at —55°C, +25°C, and + 125°C, Subgroups 1, 2, 3, 7, and 8.

Note 3: Sample tested (Method 5005, Table I) on each manufactured lot at —55°C, +25°C, and +125°C, Subgroups Al1,2,8,7, and 8.

Note 4: Guaranteed by applying specified input condition and testing Von/Vor.
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Military Version-Preliminary (continueq)

0SE001

AC Electrical Characteristics
VEE = —42Vto —5.7\/, VCC = VCCA = GND

Symbol Par t Tc = —55°C Tc = +25°C Te = +125°C Units Conditions Notes
Min Max Min Max Min Max

tPLH Propagation Delay
tpHL Dn to Output 0.45 1.50 0.50 1.40 | 0.50 1.50 ns

(Transparent Mode) Figures 1 and 2

. 1,2,8
tpLH Propagation Delay T
toRL Ea £, to Output 0.75 2.05 0.75 1.85 0.75 2.05 ns
tpLH Propagation Delay .,
tonL MR to Output 0.80 2.40 0.90 2.40 0.90 2.60 ns Figures 1 and 3
tLH Transition Time )
X 1. X i X R

7L 20% 1o 80%, 80% 10 20% 0.45 70 0.45 1.60 0.45 1.60 ns | Figures 1and 2
ts Setup Time

Do-Ds 0.70 0.70 0.70 ns Figures 1 and 2

MR (Release Time) 2.10 210 2.10
ty Hold Time, Dy-Dg 0.70 0.70 0.70 ns Figure 4 4

idth

tow(L) | Pulse Width LOW 2.00 2.00 2,00 ns Figure 2

Ea. Ep
towlL) Pulse Width HIGH, MR 2.00 2.00 2.00 ns Figure 3

Note 1: F100K 300 Series cold temperature testing-is performed by temperature soaking {to guarantee junction temperature equals —55°C), then testing
immediately without allowing for the junction temperature to stabilize due to heat dissipation after power-up. This provides “cold start” specs which can be
considered a worst case condition at cold temperatures.

Note 2: Screen tested 100% on each device at +25°C, temperature only, Subgroup AS.
Note 3: Sample tested (Method 5005, Table 1) on each Mig. lot at +25°C, Subgroup A9, and at +125°C, and —55°C temp., Subgroups A10 and A11,
Note 4: Not tested at +25°C, + 125°C, and —55°C temperature (design characterization data).
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0
83| Test Circuit
e
PULSE A Iu\ SCOPE Notes:
Voo, Voca = +2V, Veg = —2.5V
GENERATOR (" Vee U CHAN A L1 and L2 = equal length 50} impedance lines
I I I Rr At = 500 terminator internal to scope
=3 = Decoupling 0.1 uF from GND to Vc¢ and Vg
MR Q All unused outputs are loaded with 500 to GND
L2 = C = Fixture and stray capacitance < 3 pF
-~ E ~
PULSE {1\ D a I\ SCOPE
GENERATOR \ ! \ 1/ CHAN B

50 Q I Rr

|||———(
|||-———(

TL/F/9884-5
FIGURE 1. AC Test Circuit

0.7%£0.1ns

+1.05V

DATA

Ve wm—e=t) 31V

|

tow
+1.08V
ENABLE TRANSPARENT LATCHED TRANSPARENT
+031V
tPML tPHL
tpLH teLH
= e o e -
OUTPUT
o - ——— —— —
tTHL tel
TL/F/9884-6
FIGURE 2. Enable Timing
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Switching Waveforms (continued)

05€001

DATA

ENABLE TRANSPARENT LATCHED F TRANSPARENT

13(RELEASE TIME)

MASTER RESET

ouTPUT

TL/F/9884-7

ENABLE

TL/F/9884-8

Notes:

ts is the minimum time before the transition of the enabie that information must be present at the data input.
ty is the minimum time after the transition of the enable that information must remain unchanged at the data input.

FIGURE 4. Data Setup and Hold Time
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