National
Semiconductor

F100355

Low Power Quad Multiplexer/Latch

General Description

The F100355 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 D or Dy, the Select inputs can force the outputs
LOW for the case where the latch is fransparent (both En-
ables are LOW) and can stear a MIGH signal from either Dy
or D4 to an output. The Select inputs can be tied together

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 kO pulidown resistors.

Features

B Greater than 40% power reduction of the F100155
m 2000V ESD protection

M Pin/function compatible with F100155

for applications requiring only that data be steered from el- W Voltage compensated operating range = —4.2V to
ther Dp or Dy. A positive-going signal on either Enable input —5.7V
Ordering Code: sce sections
Logic Symbol
B |E Pin Names Description
Ei.E> Enable Inputs (Active LOW)
€ Do Dra DooDrp DooDic PoeDra By, 81 Select Inputs
__° : MR Master Reset
WA Q Oy O Qg Dna~Dnd Data nputs
EEARARAN G-y Data Outputs
TL/F/10147-1 Qa-Qqg Complementary Data Outputs
Connection Diagrams
24-Pin DIP 28-Pin PCC 24-Pin Quad Cerpak
Ny Dtb Db Dta Vers %o T % E Ef MRV S, 5y
il | 24 |—~0g4 OEEEDEE Ll L L 1|
Q=2 23=D,, (el bd bd b b | 24 23 22 21 20 19
R I 22 |=Dg. Do, =1 13=0y,
a4+ 21, D=2 ] o1
a5 01-E, Dgg =13 16Dy,
Ve =& 19—k Dig =4 151~ Dga
Yeea—1? 18 =Vee =15 14]= G,
o—18 17p5, e 13—q,
a—e 16}-5, 7 8 9101112
g, {10 150y, c—: Q' v' v' 5' Q'
g, 14~Dg, [ ] e Yo VoecVeaa @ @
Doy =] 12 130, 23 B3 5 TL/F/10147-3
Dge D1 Dpg VeesDre Qg Qg

TL/F/10147-2

TL/F/10t47 -4
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100355

Logic Diagram

MR Ez -E—1 Dqg Doy Dqc Doe D1p Dop Dia Doa Sy S
b
- - L- b -
E D E D E D E o
<D - CD co |_“ CcD
Q Q Q Q
Gy Qq [+ 18 Q¢ Oy Qy @, Qs

TL/F/10147-5

Operating Mode Table Truth Table

Controls Outputs Inputs Outputs
Es B2 | S S0 On MR | Eq E» [ S1 So | Dix Dox | Ox O

H X X X Latched* H X X X X X X H L

X H X X tatched* L L L H H H X L H

L L L L Pox LlL Lv|lH H| L x|H

L L H L Dox * Dix L|lc vl L]l x w/lL H

L t |: : DL LlL i L]l x olw L

L 1x Ll LtiL H{x xX1H
*Stores data present before E went HIGH L L L H L H X L H

H = HIGH Yoltage Level

L = LOW Voltage Level L L L H L X H L H
X = Dor'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 tatched*

2-120




Absolute Maximum Ratings Recommended Operating
Above which the useful life may be impaired. (Note 1) Conditions

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

SSE001

Case Temperature (T¢)

Office/Distributors for availability and specifications. g;n?lz-:.arrr;’ermal — 5598%0:1 ggzg

Storage Temperature (Ts1g) —65°Cto +150°C Supply Voltage (Veg)

Maximum Junction Temperature (T ) Commercial —57Vio —4.2V
Ceramic +175°C Military ~5.7Vio —4.2V
Plastic +150°C

VEeE Pin Potential to Ground Pin —7.0Vto +0.5v

Input Voltage (DC) VEg to +0.5V

Output Current (DC Output HIGH) —50mA

ESD (Note 2) > 2000V

Commercial Version

DC Electrical Characteristics
Veg = —4.2Vto —5.7V, Voo = Voca = GND, Te = 0°C to +85°C (Note 3)

Symbol Parameter Min Typ Max Units Conditions
Vo Output HIGH Voitage —1025 —955 —870 mV VIN = ViH (Max) Loading with
VoL Output LOW Voltage —1830 | -1705 | —1620 mv Or VL (Min) 500 to —2.0V
VoHo Output HIGH Voltage =1035 mv ViIN = VIH (Min) Loading with
Volc Output LOW Voltage —1610 mv or VIL (Max) 50010 —2.0V
VIH Input HIGH Voltage -1165 —870 mv g?ffﬁiiiglGH Signal
ViL Input LOW Voltage -1830 — 1475 mv Guaranteed LOW Signal
for ALL Inputs

m Input LOW Current 0.50 BA VIN = VIL (Min)
IH Input HIGH Current

So. 84 220

glﬁ%n 4 gig pA VIN = ViH Max)

MR 430
133 Power Supply Current —-87 —40 mA Inputs Open

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

Nate 2: ESD testing conforms to MIL-STD-883, Method 3015.

Note 3: The specified limits represent the “worst case” value for the paramefer. Since these "worst case” values normally ocour at the temperature extramas,
additional noisa immunity and guard banding can be achieved by decreasing the allowable system aperating ranges. Conditions far testing shown in the tables are
chosen to guarantee operation under “worst case” conditions.
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Commercial Version (continued)

Ceramic Dual-In-Line Package AC Electrical Characteristics

VEg = —4.2Vio —5.7V, Voo = Veoca = GND

= = + = °)
Symbol Parameter Te ~0C \Tc 20°C Tc = +85°C Units Conditions
Min Max Min Max Min Max
tPLH Propagation Delay
teHL Dpa—Dng to Output 0.60 1.90 0.60 1.90 0.70 2.00 ns
(Transparent Mode)
tpLH Propagation Delay ,
— Fi 7and 2
tPHL So, S1 to Output 100 260 | 100 260 | 120 270 ns ‘gures 7 an
(Transparent Mode)
tPLH Propagation Delay
oL £, E, to Output 080 200 0.80 2.00 0.80 210 ns
tPLH Propagation Delay "
tPHL MR to Output 0.80 2.30 0.80 2.30 0.80 2.30 ns Figures 1and 3
tTLH Transition Time .
L 20% 10 80%, 80% 10 20% 0.60 1.40 0.60 1.40 0.60 1.40 ns Figures 1and 2
15 Setup Time
Dna—Dnd 0.90 0.90 0.90 ns Figure 4
8y, 8¢ 1.70 1.70 1.70
MR (Release Tims) 1.50 1.50 1.50 Figure 3
tH Hold Time
Dna=Dng 0.40 0.40 0.40 ns Figure 4
8o, Sy 0.00 0.00 0.00
tow (L) Pulse Width LOW Eq, E 2.00 2.00 2.00 ns Figure 2
tow (H) Pulse Width HIGH MR 2.00 200 2.00 ns Figure 3
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Commercial Version (continued)

PCC and Cerpak AC Electrical Characteristics
Veg = —4.2Vito —5.7V, Voo = Vpooa = GND

= = + o, — o
Symbol Parameter Tc =0C Tc 25°C Te = +85°C Units Conditions
Min Max Min Max Min Max
tpLH Propagation Delay
tPHL Dna—Dng to Output 060 170 | 060 1.70 0.70 1.80 ns
(Transparent Mede)
tpLH Propagation Delay )
torL So, S¢ to Cutput 100 240 | 100 240 | 120 250 ng | [loures7and2
(Transparent Mods)
tpLH Propagation Delay
= = .80 1. k . . 1.
tPHL Ey, E» to Output 0.8 80 0.80 1.80 0.80 90 ns
tPLH Propagation Detay ,
tPHL MR to Output 0.80 2.10 0.80 210 0.80 210 ns Figures 1and 3
fTLH Transition Time 060 130 | 060 130 | 060 130 ns | Figures 1and2
tTHL 20% 10 80%, 80% 10 20% | ' ' : ' ' g
tg Setup Time
Dna—Dng 0.80 0.80 0.80 .
B S 1,60 160 1.60 ns Figure 4
MR (Release Time) 1.40 1.40 1.40 Figure 3
tH Hold Time
Dna=Dnd 0.30 0.30 0.30 .
So. S —0.10 -0.10 -0.10 ns Figure4
tow (L) Pulse Width LOW E;, E 2.00 2.00 2.00 ns Figure 2
tow (H) Pulse Width HIGH MR 2.00 2.00 2.00 ns Figure 3
ts 6. Skew Gate to Gate TBD TBD TBD ps PCC Only
(Note 1)

Note 1: Gate to gate skew is defined as the difference in the propagation delays between each of the outputs.
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100355

Military Version — Preliminary

DC Electrical Characteristics
Veg = —4.2Vto —5.7V, Voo = Veca = GND, T = —55°C to +125°C

Symbol Parameter Min Max | Units Tc Conditions Notes
VOH Output HIGH Voltage | —1025 | —870 mV 0°Cto +125°C
—1085 | —B70 mV —55°C VIN = ViH (Max) Loading with
v i 50t to —2.0V 1,23
VoL Output LOW Voltage | —1830 | ~1620 | mV 9°Cto +125°C | OF VIL Min) 0~=
—1830 | —1856 | mV —55°C
VoHe Qutput HIGH Voltage | —1035 mV 0°Cto +125°C
—1085 mv —55°C VIN = Vi (Min) Loading with
\ 50 to — 2.0V 123
VoLc | Output LOW Voltage -1610 | mv | 0°Cto+125°C | 9" ViL(Max) 0 ~e.
—15565 | mV —55°C
ViH input HIGH Voltage _ _ —55°Cto Guaranteed HIGH Signal
1165 870 mv +125°C for ALL Inputs 1234
ViL Input LOW Voltage _ _ —55°Cto Guaranteed LOW Signal
1830 1475 | mv +125°C for ALL Inputs 1,234
L Input LOW Current —55°C 1o Ve = —4.2V
0.50 A g 1,2,3
a +125°C ViN = VIL(Min)
1 Input HIGH Current
S0, 51 220
Eq, E» 350 pA 0°C to +125°C
hDdrg._Dnd i;g Vegg = 5.7V
= VIN = VIH (Max) 1,23
So, 4 320
Eq, Es 500 ese
Dra-Dnd g0 | HA 55°C
MR 630
IEe Power Supply Current —95 —-32 mA —55°Cto +125°C | Inputs Open 1,23

Note 1: F100K 300 Series cold temperature testing is performed by temperature soaking (to guarantee junction temperature equals —55°C), then testing
immadiately without allowing for the junction temperature 10 stabilize dus 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 Temp., Subgroups 1, 2, 3, 7, and 8.

Note 3: Sample tested (Method 5005, Table 1) on each Mfg. lot at +25°, +125°C, and —55°C Temp., Subgroups 1, 2, 3, 7, and 8.

Note 4: Guaranteed by applying specified input condition and testing Vou/VoL.
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Military Version — Preliminary continued)

Ceramic Dual-In-Line Package AC Electrical Characteristics
Veg = —4.2Vio —5.7V, Ve = Voca = GND

= - ° = 4+ o) = + 0,
Symbol Parameter Tc s&'c Te 25°C Tc 125°C Units Conditions Notes
Min Max Min Max Min Max
tpLH Propagation Defay
tPHL Dna—Dng to Output 040 230 | 050 220 | 050 260 ns
(Transparent Mode)
tPLH Propagation Delay )
= 1
touL S0, St to Output 060 300 | 080 270 | 080 320 | ns | FOwESTEANAZ| 123
{Transparent Mode)
tpLH Propagation Deiay
PUR . 2.60 . 2.30 0.7 .70
1PHL E,. E to Output 0.50 0.60 0 2.7 ns
teLH Prapagation Detay 060 280 | 070 260 | 070 290 | ns | Figuesfand3 | 123
tPHL MR to Output
trLH Transition Time .
A . . . R 1. 7
YHL 20% 0 80%, 80% to 20% 0.40 1.90 0.40 1.90 0.40 90 ns Figures tand 2 4
g Setup Time
Dna-Dng 0.90 0.90 0.90 ns Figure 4 4
So, 84 2.40 2.40 2.40
MR (Release Time) 1.50 1.50 1.50 Figure 3
1 Hold Time
Dna—Dnd 0.40 0.40 0.40 ns Figure 4 4
5p, 84 0.00 0.00 0.00
ow (L) Pulse Width LOW E, E; 2.00 2.00 2.00 ns Figure 2 4
tow (H) Pulse Width HIGH MR 2.00 2.00 2.00 ns Figure 3 4
Cerpak AC Electrical Characteristics
VEg = —4.2Vto —5.7V, Voo = Vooa = GND
= — = + o = + &
Symbol Parameter Te 55°C Te 25°C Tc 126°C Units Conditions Notes
Min Max Min Max Min Max
tpLH Propagation Delay
tpnL Dna-Dngto OQutput | 0.40 2.30 0.50 2.20 0.50 2.60 ns
(Transparent Mode)
tpLH Propagation Delay .
tenL So. 51 to Output 060 300 | 080 270 | 080 320 | ns | 9ues’andZ | 1,23
(Transparent Mode)
teLH PropagationDelay | 55 ;60 | 060 230 | 070 270 | ns
tpHL E1, E2 to Output
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100355

Military Version — Preliminary (continued)

Cerpak AC Electrical Characteristics
VEg = —4.2Vto —5.7V, Voo = Veca = GND

= —§§° = +25° = 4+ \d
Symbol Parameter Te s5°C Tc ’C Tc 125°C Units Conditions Notes
Min Max Min Max Min Max
tpLH Propagation Detay ,
oL MR to Output 0.60 2.80 0.70 2.60 0.70 2.90 ns | Figures7and3 | 1,23
trLH Transition Time .
tThL 20% to B0%, 80% to 20% 0.40 1.90 0.40 1.90 0.40 1.90 ns | Figures 1and 2 4
s Setup Time
Dna—Dng 0.90 0.90 0.90 ns Figure 4 4
So0. 54 2.40 2.40 2.40
MR (Release Time) 1.50 1.50 1.50 Figure 3
tH Hold Time
Dna-Dng 0.40 0.40 0.40 ns Figure 4 4
S0, S 0.00 0.00 0.00
tow (L) Pulse Width LOW E4, Ez 2.00 2.00 2.00 ns Figure 2 4
tow (H) | Pulse Width HIGH MR 2.00 2.00 2.00 ns Figure 3 4

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

Note 2: Screen tested 100% on each device at + 25°C, Temperature only, Subgroup A9,
Note 3: Sample testad (Method 5005, Table 1) an each Mfg. iot at +25°, Subgroup A9, and at +125°C, and — 55°C Temp., Subgroups A10 & A11.
Note 4: Not tested at +25°C, +125°C and —85°C Temperature (design charactarization data).

Test Circuit

Notes:

L1
iy SCOPE
LN CHAN A
24 23 22 21 20 19
—1 18 R
— T
— 2 17— =
—s 16— ~ =
4 15 [ PULSE
504 50 Q \ GENERATOR
r—-'M—SM 5 14 I
— W16 13 =
7 8 910 1112 —| L2
,_w,_l Oy 1 scoee
] 50 0 50 0 L0 CHAN B
—AAN——— AANy l
‘A? — Ry
v - Ic._

Voo, Voca = +2V, Vg = —25V

L1 and L2 = equal length 500 impedance lines

Rt = 500 terminator internal to scope
Decoupling 6.1 uF from GND to V¢ and VEg

All unused outputs are loaded with 502 to GND

Ci = Fixture and stray capacitance < 3 pfF
Pin numbers shown ara for flatpak; for DIP see logic symbal

Iu.1 WF _L

Vce

FIGURE 1. AC Test Circuit

(Using Quad Cerpak)

TL/F/10147-6
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Switching Waveforms

0.720.1ns

—_——— fr———————— - +1.05V
\
Dna-Dna \/ \
“&r S ; \ \_‘
\
| VPR —— e mm—————-t 03V
[ lpw —p-
+105V
ENABLE TRANSPARENT LATCHED TRANSPARENT
- +0.31V
PHL . :PHL e (PHL
PLH tPLH

£

OUTPUT
e e o e i e i o e e e e o e o
IrHL, LK
TL/F/10147-7
FIGURE 2. Enable Timing
RESET TIMING
o ———— s - -
DATA
D S |
ENABLE TRANSPARENT LATCHED \ TRANSPARENT
ts (RELEASE TIME)
RESET/SET
ipML tpLM
1pLH tpnL
PR PN prm——-——
OQUTPUT
4
- ———— o b cceen - ————— - -
TLIF/10147-8
FIGURE 3. Reset Timing
+1.05V
So, S 50%
+0.31V
g [ty
+105V Notes:
F # 15 is tha minimum lime before the transition of the enable that information
DATA 50% must ba present at the data input.
+0.31V 1 is the minimum time after the transition of the enable that information must
[———tyy ——— | ramain unchanged at the data input.
1s [—o
+1.05V
E, E2 50%
+0.31 V¥

TL/F/10147-9
FIGURE 4. Data Setup and Hold Times
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