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F100155

Quad Multiplexer/Latch

General Description

The F100155 contains four transparent latches, each of
which can accept and store data from two sources. When
both Enable (E,) inputs are LOW, the data that appears at
an output is controlled by the Select (S, inputs, as shown in
the Operating Mode table. In addition to routing data from
either Dy or Dy, the Select inputs can force the outputs
LOW for the case where the latch is transparent (bath En-
ables are LOW) and can steer a HIGH signal from either Dg
or D¢ to an output. The Select inputs can be tied together

Lower power

for applications requiring only that data be steered from ei-

Military versions
Extended voltage specs (—4.2V to —5.7V)

ther Dg or D4. A positive-going signal on either Enable input
latches the outputs. A HIGH signal on the Master Reset
(MR} input overrides all the other inputs and forces the Q
outputs LOW. All inputs have 50 k2 pulldown resistors.

Refer to the F100355 datashest for:
PCC packaging

Ordering Code: seoo Sections
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Connection Diagrams

24-Pin DIP

./
Dy g1 24 ~Dpy
0g—2 230y,
=13 22 =Dy,
R 1=
Q-5 20 |~ E,
Vee—{6 19 [~MR
Veaa =7 18 |=Vgr
a,—18 17=5,
a,—9 165,
Q{10 15 =0y},
Q=1 14 =Dgp
Boe =] 12 13Dy,

Pin Names Description
En B Enable Inputs (Active LOW)
So. St Select Inputs
MR Master Reset
Dna=Dnd Data Inputs
Qa~Qyq Data Outputs
Qa-0Q4 Complementary Data Outputs
TL/F/9880-3
24-Pin Quad Cerpak
By Eq MR Vg Sy §p
Lt 1111
24 23 22 21 20 19
Doc -1’ 18=Dyp
Dy =12 17 b~ Doy,
DOd"" 3 16 -01‘
04=15 14f=10,
Qs 13p-0,
7 8 9 10 1112
LI
Q Q VecVor e %
TL/F/9860-2
TL/F/9880-1
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Logic Diagram
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TI./F/9860-5
Operating Mode Table Truth Table

Controls Outputs Inputs Outputs

H X X X lLatched* H X X X X X X H L

X H X X Latchad* L L L H H H X L H

L L L L Dox LlL L|H H|L x|H L

L L H L Dox + Dix tlt tle ol x w L H

:: t :-1 ﬂ D'- LlLr L]L o] x L |H L

1x L L L L H X X H L

*Stores data present before E went HIGH L L L H L H X L H
H = HIGH Voltage Level

L = LOW Voltage Level L L L H L X H L H

X = Don't Care L L L H L L L H L

L H X X X X X Latched*

L X H X X X X Latched*
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Absolute Maximum Ratings

Above which the useful life may be impaired. {Note 1)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales

Case Temperature under Bias (T¢)

0°Cto +85°C

: ) Har VEeE Pin Potential to Ground Pin —7.0Vio +0.5V
Ofﬂcell?:stnbutors for availability and :?.pe::iiications.'a Input Voltage (DC) Veg to +0.5V
Storage Temperature ~65°Cto +150°C Output Current (DG Output HIGH) ~50 mA
Maximum Junction Temperature (T ) +150°C Operating Range (Note 2) ~E.0V to —4.9V
DC Electrical Characteristics
VEg = —4.5V, Voo = Vooa = GND, Tg = 0°C to +85°C (Note 3)

Symbol Parameter Min Typ Max Units Conditions (Note 4)
VoH Output HIGH Voltage —1025 ~955 —880 mv ViIN =ViH (Max) Loading with
VoL Output LOW Voltage —1810 1705 —1620 or VIL (Min) 500 to —2.0V
Vouc Output HIGH Voltage -1035 VIN = ViH(Min) Loading with
mv v 5002 to — 2.0V
VoL Output LOW Voltage —-1610 Or ViL (Max) 0 ~e
ViH Input HIGH Voltage —~1465 — 880 mv Guaranteed HIGH Signal
for All inputs
ViL Input LOW Voltage —1810 —1475 mv Guaranteed LOW Signal
for Ali inputs

I Input LOW Current 0.50 pA VIN = ViL (Min)
DC Electrical Characteristics
VEg = —4.2V, Voo = Veea = GND, T = 0°C to +85°C (Note 3)
Symbol Parameter Min Typ Max Units Conditions (Note 4)
VoH QOutput HIGH Voltage —1020 —870 mv VIN = ViH (Max) Loading with
VoL Output LOW Voltage -1810 —~1605 or VIL (Min) 50010 —2.0V
VoHc QOutput HIGH Voltage —1030 mV ViN = VIH (Min) Loading with
VoLc Output LOW Voltage —1595 Or VIL (Max) 500110 —2.0V
ViH Input HIGH Voltage —1150 _870 mv Guaranteed HIGH Signal

for All Inputs
ViL Input LOW Voltage —1810 1475 mv Guaranteed LOW Signal

for All Inputs
he Input LOW Current 0.50 pA VIN = VIL {Min)
DC Electrical Characteristics
VEg = —4.BV, Vg = Veoa = GND, Tg = 0°C to +85°C (Note 3)
Symbol Parameter Min Typ Max Units Conditions (Note 4)
VoH Output HIGH Voltage —1035 —880 mv VIN = ViH (Max) Loading with
VoL Output LOW Voltage —1830 ~1620 or VIL (Min) 500 to ~2.0¥
VoHC Output HIGH Voltage —1045 iy VIN = ViH (Min) Loading with
VoLc Output LOW Voltage —1610 Or VIL (Max) 500 to —20V
ViH Input HIGH Voltage ~-1165 —880 mv Guaranteed HIGH Signal

for All Inputs
ViL Input LOW Voltage 1830 1490 mv Guaranteed LOW Signal

for Alt Inputs
L Input LOW Current 0.50 HA VIN = ViL (Min}

Nate 1: Absolute maximum ratings are those values beyond which the device may be damaged or have its uselul lite impaired. Functional operation under these
conditions is not impliad.

Note 2: Parametric values specified at —4.2¥ to —4.8V.

Nate 3: The specified limits represent the ‘worst case" value for the parameter. Since these ‘‘worst case’’ values normally occur at the temperature extremes,
additional noisa immunity and guard banding can be achieved by decreasing the allowable system cperating ranges.

Note 4: Conditions for testing shown in the tables are chosen to guarantee operation under “worst case’ conditions.
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DC Electrical Characteristics
VEg = —4.2V to —4.8V unless otherwise specified, Voo = Vooa = GND, T = 0°C to +85°C

Symbol Parameter Min Typ Max Units Conditions
I Input HIGH Current
S0, Sq 220
E1. E2 350 pA ViN = ViH (Max)
Cna—Cnda 340
MR 430
133 Power Supply Current —133 -85 —66 mA Inputs Open
Ceramic Dual-In-Line Package AC Electrical Characteristic
VEg = —4.2V to —4.8V, Vg = Veoa = GND
Symbol Parameter Tc=0C To= +25°C Tc = +85°C Units Conditions
Min Max Min Max Min Max
tPLH Propagation Delay
tPHL Dna—Dng to Output 050 190 | 0.60 1.85 0.50 1.90 ns
(Transparent Mode)
tpiH Propagation Delay .
torL 3o Sy to Cutput 150 350 | %50 340 | 150 350 ng | Floures fand2
(Transparent Mode)
tPLH Propagation Delay
toHL E.7E, to Output 0.90 2.50 1.00 2.40 1.00 2.50 ns
tPLH Propagation Delay '
‘oL MR to Output 0.90 3.00 0.90 2.90 0.90 3.00 ns Figures 1and 3
tTLH Transition Time .
X : : . . 8 Fi
trhL 20% 10 80%, 80% 10 20% 0.60 2.30 0.60 2.20 0.45 2.30 ns igures 1and 2
ts Setup Time
Dna=Dnd 0.90 0.90 0.90 ns Figure 4
So. St 240 2.40 2.70
MR (Release Time) 1.50 1.50 1.50 Figure 3
1H Hold Time
Dna-Dnd 0.40 0.40 0.40 ns Figure 4
8y, Sy -0.70 -0.70 -0.70
tow (L) Puise Width LOWE,, E 2.00 2.00 2.00 ns Figure 2
tow (H) Puise Width HIGH MR 2.00 2.00 2.00 ns Figure 3
Cerpak AC Electrical Characteristics
VEg = —4.2Vto —4.8Y, Vpe = Veca = GND
= = ° = + °
Symbol Parameter Tc=0C Te= +25°C Te 85C Units Conditions
Min Max Min Max Min Max
tpiH Propagation Delay
tPHL Dna—0ng to Output 050 170 0.60 1.65 0.50 1.70 ns
(Transparent Mode)
tPLH Propagation Delay ,
tPHL S, S to Output 150 330 | 150 3.20 1.50 3.30 ng | flovresiandZ2
(Transparent Mode)
tPLH Propagation Delay | 495 530 | 1.00 2.20 1.00 2.30 ns
tPHL Ejy, Ez to Qutput ) ) ' ’ ’ '
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Cerpak AC Electrical Characteristics
Vg = —4.2V 1o —4.8Y, Voo = Veca = GND (Gontinued)

Symbol Parameter Te=0C Te = +25°C Tc = +85°C Units Conditions
Min Max Min Max Min Max
tpLH Propagation Delay ,
tpHL MR to Output 0.90 2.80 0.90 2.70 0.90 2.80 ns Figures fand 3
tTLH Transition Time ) ,
tTHL 20% 10 80%, 80% 10 20% 0.60 2.20 0.60 2.10 0.45 2.20 ns Figures f and 2
15 Setup Time
Dna-Dnd 0.80 0.80 0.80 .
0. 51 2.30 2.30 2.60 ns Figure 4
MR {Release Tims}) 1.40 1.40 1.40 Figure 3
tH Hold Time
Dna=Dnd 0.30 0.30 0.30 ns Figure 4
5o, 51 -0.80 -0.80 —-0.80
tow (L) Pulse Width LOW E4, Ep 2.00 2.00 2.00 ns Figure 2
tow (H) Pulse Width HIGH MR 2.00 2.00 2.00 ns Figure 3
VEE
I 0.1 uF
= (B ]
t ] | | ) SCOPE
L CHAN A
24 23 22 21 20 8
—_ 1 18 p— L Rr
—f2 174 -
—43 16— ~ =
-, 15 £y PULSE
50 1 50 (! \ s GENERATOR
—AAN— § 14 I
u-—m— 6 13 =
7 8 9 10 11 12 _] L2
W | ™ | score
1 LA 500 L) CHAN B
— AN ——=AAA—— l l
50 0 ! Ry
e AN =
CL
IG.1 oF = 4 I
Vee
TL/F/9860-6
FIGURE 1. AC Test Circuit
Notes:

Veo, Voca = 12V, Vgg = —2.5V

L1 and L2 = equal length 500 impedance lines

Rt = 500 terminator internal o scope
Decoupling 0.1 uF from GND to Vg and Veg

All unused outputs are loaded with 500 to GNP

C = Fixture and stray capacitance < 3 pF
Pin numbers shown are for flatpak; for DIP see logic symbol
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0.7+0.1 ns
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FIGURE 2. Enable Timing

RESET TIMING
r - i - - - - -
DATA
—— o — —— o — - -
ENABLE TRANSPARENT LATCHED \ TRANSPARENT
ts (RELEASE TIME)}
RESET/ISET
tp| ow | [
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/
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Iy —— | i —
TL/F/9BB0-8
FIGURE 3. Reset Timing
+105V
S, $1 50%
+031V
1 —1-4—»-4—1;.—»{
+1.05V Notes:
50% 15 is the minimum time before the transition of the enable that information
DATA must be present at the data input.
+031V 1y is the minimum time atter the transition of the enable that information must
f———t, ramain unchanged at the data input.
R ty |-——oo
+1.05V
E‘, Ez % 50%
+031V
TL/F/9B60-9

FIGURE 4. Data Setup and Held Times
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