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100307
Low Power Quint Exclusive OR/NOR Gate

General Description Features
The 100307 is monolithic quint exclusive-OR/NOR gate. W Low Power Operation
The Function output is the wire-OR of all five exclusive-OR  m 2000V ESD protection
outputs. All inputs have 50 kQ pull-down resistors. ® Pin/function compatible with 100107
® Voltage compensated operating range = —4.2V to
~5.7V
B Available to industrial grade temperature range
B Available to MIL-STD-883

Ordering Code: see sections
Logic Symbol Logic Equation

__D_ F F = (D1a ® D2a) + (D1p © Dap) + (Di¢ @ Dac) + (Dyg @
D2g) + (D1e ® Dge).
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D2 ———— 0. Pin Names Description
Dib :)m_—' Eb Dna—Dne Data Inputs

D2p ——— O F Function Output
Dyc b—— O¢ 0,-0¢ Data Outputs
Dac :)m__ O 0a-0e Complementary
Dra m 04 Data Outputs
Dyg j —— 04

i ) I =

D2e ae

TL/F/10582-1

Connection Diagrams

24-Pin DIP/SOIC 28-Pin PCC 24-Pin Quad Cerpak
N Daq D1 Oa VeEs 0a 0 Oy Dag Dz¢ D1 Ve Dap Dip
%=1 24Dy i g (3] (31 (7] [E] (5 |
3,2 2}, (ol ol 24 23 22 21 20 19
043 22|04 gmg %%c Dy ! 18 =Dy
04~ 4 21}=p » ¢ Dy —2 17Dy
d 2d VEE ] @VCCA
F—s 20Dy, Vees 13 @ Ve Dy ~13 16 _(_)l
Vee—{6 19|-0;, 0@ B8 Vo 0, —4 15— 0,
Veea=17 18}y, Dac 7 Zr 9,15 14]=0,
ccA EE Dy 04 =
R E 17 Dy 04—16 13- 0,
¢ Ralall 7 8 9 10 1t 12
ol | G e T T T T T
o, —f10 15 =D D14D14 D26 Vees Og 0o Og 2 2
b - 04 F Vec Voca Oc O
0, =111 14Dy TL/F/10582-4
0,12 13}-o0, TL/F10882-3

TL/F/10582-2

2-21




NATIONAL SEMICOND (LOGIC) bL1E D ME L501122 0075bL22 592 maNSC)

M~
§ Absolute-Maximum Ratings Recommended Operating
- ::b:‘v“e whnc/:: the useful Ilfa m;y t;e c|’mp‘a|red. (Note 1) red Conditions ’
flilitary/Aerospace specified devices are required,
please contact the National Semiconductor Sales Cagce’r;‘l';rgrp; arlature (o) 0°Cto +85°C
Otfice/Distributors for avallability and specifications. industrial —40°C o +85°C
‘Storage Temperature (TsTG) —65°Cto +150°C Military +55°Cto +125°C
Maximum Junction Temperature (T)). Supply Voltage (Vgg) | —5.7Vto —4.2V
Ceramic ' +175°C ’ i
Plastic +150°C
VgE Pin Potential to Ground Pin —7.0Vto +0.5V
Input Voltage (DC) Vgeto +0.5V
Output Current (DC 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. Functional operation
under these conditions is not implied. ' R
Note 2: ESD testing conforms to MIL-STD-883, Method 3015.
Commercial Version
DC Electrical Characteristics
VEg = —4.2Vio —5.7V, Voo = Voea = GND, Tg = 0°C to +85°C (Note 3)
Symbol Parameter Min Typ Max Units Conditions
VoH Output HIGH Voltage =1025 —955 —870 mv ViN = VIH (Max) Loading with
VoL Output LOW Voltage —1830 | —1705 | —1620 mv | O ViLMin) 500 to —2.0V
Voue Qutput HIGH Voltage ~1035 mV ViN = ViH (Min) Loading with
Voc |, Output LOW Voltage —1610 mv or Vit (Max) 500 to —2.0V
ViH | InputHIGH Voltage 1165 —870 -y Guaranteed HIGH Signal
) . for All Inputs
ViL : Inpgt LOW Voltage —1830 —1475 mv 1C{;‘-uaranteen:l LOW Signal
! o or Al Inputs
% Input LOW Current 0.50 ) nA VIN = ViL (Min)
[ Input HIGH Current
Doa-D2e 250 MA VIN = Vi (Max)
Dya—D1e 350
lee Powsr Supply Current -89 —43 —30 mA Inputs Open

Note 3: The specified limits represent the “worst case" value for the parameter. Since these values normally occur at thevtemperauIre extremes, additional noise
immunity and guardbanding can be achieved by decreasing the allowable system operating ranges. Conditions for testing shown in the tables are chosen to
guarantee operation under “worst case™ conditions.

DIP AC Electrical Characteristics
Veg = —4.2Vto —56.7V, Voo = Vgca = GND

= = 4 =

Symbol Parameter Te = 0°C Te 25°C Tc = +85°C Units Conditions

) Min Max Min Max Min Max '
toLH Propagation Delay :

.55 . .55 .80 . .
torL D2a-Dge to 0.0 0 1.90 0.5 . 1.8 0.55 1.90 ns
::'-” E'°"_aga":’: g‘%"y 055 170 | 055 160 | 055 170 | ns
HL taT e P Y : Figures 1and 2

tpiy . | Propagation Delay 115 275 1.15 275 1.15 3.00 ns :
tPHL Data to F
T Transition Time
trhL 20% t0 80%, 80% t0 20% 0.35 1.20 0.35 1.20 0.35 1.20 ns
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Commercial Version (continued)

SOIC, PCC and Cerpak AC Electrical Characteristics
VEg = —4.2V 1o -5.7V, Voo = Voca = GND

20€00}

Symbol Parameter Tc =0C Tc = +25°C Tc = +85°C Units Conditions
Min Max Min Max Min Max

tPLH Propagation Delay

torL Doa—Dig 100, O 0.55 1.70 0.55 1.60 0.55 1.70 ns

:PLH g"’ﬂagat'?:geg‘y 056 150 | 055 140 | 055 150 ns

PHL la” e 0, Figures 1 and 2

tPLH Propagation Delay

tont Datato F 1.15 2.55 1.15 2.55 1.16 2.80 ns

triH Transition Time

L 20% to 80%, 80% to 20% 0.35 1.10 0.35 1.10 0.35 110 ns

Industrial Version

PCC DC Electrical Characteristics
VEg = —4.2Vto 5.7V, Vgc = Vgca = GND, Tg = —40°C to +85°C (Note 1)

Symbol Parameter Tc = —40C Tc = 0°Cto +85°C Units Conditions
Min Max Min Max

Vou Output HIGH Voltage | —1085 —870 —1025 —870 mV | VIN = ViHMax) Loading with
VoL Output LOW Voltage | —1830 —1575| —1830 —1620 | mv | O ViLMin) S0 to —2.0V
Vouc Output HIGH Voltage | —1095 —1035 mV [ ViN = ViHMin) Loading with
VoLc | Output LOW Voltage —1565 —1610 | mv | O ViLvax) 50 to —2.0V
Vi Input HIGH Voltage —1170 —-870 —11865 —870 mV | Guaranteed HIGH Signal for All Inputs
ViL input LOW Voltage —1830 —1480| —1830 —1475 mV | Guaranteed LOW Signal for All Inputs
I input LOW Current 0.50 0.50 prA | ViIN = VigMin
i1 Input HIGH Current

D2a—Dae 250 250 pA | ViN = Vix(Max)

D1g~D1e 350 350
lee Power Supply Current | —69 —-30 -89 —-30 mA i Inputs Open

Note 1: The specified limits represent the “worst case” value for the parameter. Since these values normally occur at the temperature extremes, additional noise
immunity and guardbanding can be achieved by d ing the system operating ranges. Conditions for testing shown in the tables are chosen to
guarantee operation under *worst case” conditions.
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Industrial Version (Continued)

PCC AC Electrical Characteristics
VEg = —4.2Vto —5.7V, Voo = Veoca = GND

B1E D EE b50lle2e

00?5624 365 EENSCL

Tc = +85°C

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 1) on each manufactured lot at —55°C, +25°C, and +125°C, Subgroups A1, 2, 3, 7, and 8.
Note 4: Guaranteed by applying specified input condition and testing Von/VoL.

Symbol Parameter Tc= —40°C T = +25°C Units | Conditions
Min Max Min Max Min Max
tpLH Propagation Delay
L Dgg-D2e 100, 0 0.45 1.70 0.55 1.60 0.55 1.70 ns
LK Propagation De'gy 045 150 | 055 140 | 055  1.50 ns
t Dya—Digto O, ’ . ’ ’ ’ ’
PHL Pm 1o Dol Figures 1and 2
teLH ropagation Delay
toHL Datato F 1.05 2.55 1.15 2.55 1.16 2.80 ns
trin Transition Time
trHL 20% 10 80%, B0% t0 20% 0.35 1.10 0.35 1.10 0.35 1.10 ns
Military Version
DC Electrical Characteristics
VEg = —4.2V 10 —5.7V, Voo = Voca = GND, Tg = —55°C to +125°C
Symbol Parameter Min Max Units Tc Conditions Notes
VoH Output HIGH Voltage _ _ 0°Cto
1025 870 mv +125°C
-1085 | —870 | mv -55°C | Viy = Vin(Max) | Loading with 123
Vou Output LOWVoltage | _ oo | 4620 | mv 0°Cto or Vit (Min) 500 to —20V
+125°C
—1830 | —1555 mv —-55°C
VoHe Output HIGH Voltage _ 0°Cto
. 1035 mv +1256°C
-1085 mv —55°C ViN = V|4 (Min) Loading with "1.2.3
Voc | Output LOW Voltage 1610 | mv | oCw orviL(Max) | 50020to—2.0V
+125°C
—1555 myv -55°C
ViH Input HIGH Voltage _ _ . —55°C Guaranteed HIGH Signal |
165 | 870 | mV | 425G | forAllinputs 1.2,3,4
ViL input LOW Voifage _ _ —~55°Cto | Guaranteed LOW Signal ' .
1830 | —1475 | mV | Yogec | for Allinputs 1,234
h Input LOW Current —55°Cto | Vgg = —4.2V
0.50 PA | q25C | viy = Vi (Min) .23
H Input High Current
Da2a—Doe 250 bA 0°Cto
D1a-D1e 350 +125°C _
VEg = —5.7V 1.23
D2a-Dze 350 BA —55°C | ViN = Vjn (Max) e
D1a-D1e 500
lee Power Supply Current _ _ —55°C to
75 25 mA +125°C Inputs Open 1,2,3
Note 1: F100K 300 Series cokd temperature testing is performed by temperature soaking (to g tee junction temperature equals —55°C), then testing
immediately without allowing for the junction temperature to stabilize due to heat dissipation after p p. This provides "cold start™ specs which can be
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Mllltary Veréieﬁ (Gontinued)

AC Electrical Characteristics
VEg = —4.2Vto —5.7V, Voe = Vgoa = GND

20€00

— _EEe — 4280 -+
Symbol Parameter Tc s5'c Te ¥’C | Tc 125°C Units Conditions Notes
Min Max Min Max Min Max
tPLH Propagation Delay
R . 0.40 1.90 0.4 2.
toHL D2a-D30 10 0,0 0.30 2.10 9 0 40 ns
:PLH ;’°ﬁa§a":’: ge'gy 030 190 | 040 180 | 040 220 | ns 1,2,3
PHL 1a~Ye s Figures 1 and 2
teLH Propagation Delay 080 290 | 090 280 | 090 340 | ns
tpHL Datato F
tTLH Transition Time
tTHL 20% to §0%, 80% to 20% 0.20 1.70 0.30 1.60 0.20 1.70 ns 4

Note 1: F100K 300 Ssries cold temperature testing is performed by temperature soaking (to guarantee junction temperature equals —55°C), then testing
immediately aftar power-up. This provides “cold start” spacs 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 A9.
Note 3: Sample tested (Method 5005, Table I) on each mfg. lot at + 25°C, Subgroup A9, and at + 125°C and —55°C temperatures, Subgroups A10 and A11.
Note 4: Not tested at --25°C, +125°C, and —55°C p ire (design ch ization data).

Test Circuitry Switching Waveforms

L 0.720.1ns —bl 0.720.1 ns
H SCOPE +1.05V
v . CHAN A 80%
CC 0.1,.F _]_ . INPUT 50%
+—| — T
1 2% +031V
— — ! thLH
= = TRUE "
L2
- circuit] -

PULSE 1 I SCOPE 50%
GENERATOR \_T_I vl Iy CHAN B
— .I_ Ry
= = ouTPUT 1PLH 'v —>l tpHL
Vee IO.I W=
Notes: = TL/F/10582-5
Vee, Vooa = +2V, Vgg = —25V
Lt and L2 = equal length 50Q impedance lines t'n.n~>| L—lrm.
At = 5011 terminator irternal to scope
Decoupling 0.1 pF from GND to Vo and Veg TL/F/10582-6
éll unu:ed outputs are loaded with 50ﬂ3t0 END FIGURE 2. Propagation Delay and Transition Times
L = Fixture and stray capacitance < 3 pl

FIGURE 1. AC Test Circuit
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