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Z7National 1-93-2/

Semiconductor

100302
Low Power Quint 2-Input OR/NOR Gate

General Description Features
The 100302 is a monolithic quint 2-input OR/NOR gate with  ® 43% power reduction of the 100102
common enable. All inputs have 50 k2 pull-down resistors W 2000V ESD protection
and all outputs are buffered. m Pin/function compatible with 100102
| Voltage compensated operating range =
—4.2V o —-5.7V
B Available to MIL-STD-883
B Available to industrial grade temperature range

20€001

Ordering Code: see Section6
Logic Symbol Pin Names Description
Dis _ﬁ % Dna~Dne Data inputs
Dz Gs E Enable Input
Dy % 04-0¢ Data Outputs
D2y _—ﬁ On 63—65

Complementary Data Outputs
D1 -

Dyg ﬁod Truth Table
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H H H H L
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= LOW Voltage Level
Connection Diagrams .
24-Pin DIP/SOIC 28-Pin PCC 24-Pin Quad Cerpak
S DaaD1a Oa Vizs Oy Oy Oy Dge Dye E Vg Dap Dy
Dae ! 241Dy OEEENEE o
0,12 23D, 24 23 22 21 20 19
0,—13 22}y Dig 1 18|~y
04—+ 21}-D,, D212 17[=0y,
045 20}-p,, Do =13 161~ 0,
vee6 19} Dae =14 151=0,
Ve {7 18]-Ve; %1% 40
LR B 17 ~0,, 0, —1¢ 130,
_ el 7.8 9 10 1112
R 1b DEDEZEES TT1 T 111
0, ={10 150y, D14 Dgq Do ¥ers Dzq 05 O, By 04 VecVeea O O,
Op =41 14f=Dq, TL/F/10580-4 TL/F/10580-3
0,—12 130,
TL/F/10580-2

2-11




NATIONAL SEMICOND (LOGIC) blE D W (501122 0075612 bL43 EENSCI

)
©
§ Absolute Max’mum Ratings Recommended Operatmg
- Above which the useful lifé may be impaired (Note 1) Conditions
It Military/Aerospace specified devices are required, Case Temperature (Tc) o
please contact the National Semiconductor Sales Commercial 0°Cto +85°C
Office/Distributors for avallability and specifications. Industrial —40°C to +85°C
Storage Temperature (TsTa) —65°Cto +150°C - Military —55°Cto +125°C
Maximum Junction Temperature (T,) Supply Voltage (Veg) : —57Vio —4.2V
Ceramic +175°C
Plastic +150°C
Vge Pin Potential to .
Ground Pin —7.0Vto +0.5V
Input Voltage (DC) VEg to +0.5V
Output Current (DC Output HIGH) ~50 mA
ESD (Notse 2) 22000V

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.

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

DC Electrical Characteristics
VEg = —4.2V to —5.7V, Vog = Vooa = GND, T = 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) OF ViIL(Min) Loading with
VoL Output LOW Voltage | —1830 | —1705 | —1620 | mV ' 509 to —2.0V
VoHG QOutput HIGH Voltage —1035 mvV ViN = ViH(Min) OF ViL{Max) Loading with
voLe Output LOW Voltage —1610 | mv : 506 to —2.0V
ViH Input HIGH Voltage —-1165 ) —870 mvV Guaranteed HIGH Signal for All Inputs
ViL Input LOW Voltage —1830 —1475 mv Guaranteed LOW Signal for All Inputs
e Input LOW Current 0.50 nA VIN = ViL(Min)
™ Input HIGH Current : 240 pA VIN = ViH(Max)
lee Power Supply Current —45 —36 —-20 mA Inputs Open

Nom 3 The spec:ﬁad limits represent the “worst case” value for the parameter. Since these values narmally occur at the temperature extremes, additional noise

ding can be achieved by d g the system ¢ ing ranges. Conditions for testing shown in the tables are chosen to

y and g
guarantee operation under “‘worst case” condlﬁons.

DIP AC Electrical Characteristics -
VEg = —4.2V 1o —5.7V, Vgc = Veca = GND

Symbol Parameter Tc=0C Tc = +26C Tc = +85°C Units Conditions

. Min Max | Min Max Min Max
:PLH ;’:;"}g‘ggt" Ste'ay ' ‘050 115 | 050 - 115 | 050 125 | ns _
e e L Figures 1 and 2
tPLR Propagation Delay - _ : (Note 1)
vl Enable to Output - 070 180 | 070 . 180.| 080 200 ns
ITLH Transition Time | o040 1 20 | 040 1. 20 | 040 120 | ns | Figwes7and2
tTHL 20% to 80%, 80% 10 20% ' . - 8 :

Note 1: The propegatlon delay spécified is for single output switching. Delays may vary up to 100 ps with multipie outputs switching.

f
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Commercial Version (Continued)
SOIC, PCC and Cerpak AC Electrical Characteristics

VEg = —4.2Vto -5.7V, Vg = Vgca = GND

Z0€£00!

Symbol Parameter Tec = 0°C Tc = +25°C Tc = +85°C Units Conditions
Min  Max Min Max Min Max
tPLH Propagation Delay 0
.50  1.05 0.50 1.05 0.50 1.15 ns

tpHi Data to O.utput Figures 1and 2

{;’;’: EL‘Z%T?TS‘SL?SJ?V 070 180 | 070 180 | 080 190 ns (Note 2)

tTLH Transition Time )

trhL 20% to 80%, B0% to 20% 040 1.10 0.40 1.10 0.40 1.10 ns Figures 1and 2

tosHL Maximum Skew Common Edge PCC Only
Qutput-to-Output Variation 250 250 250 ps (Note 1)
Data to Output Path

tosHL Maximum Skew Common Edge PCC Only
Output-to-Output Variation 310 310 310 ps {Note 1)
Enable to Output Path

tosLH Maximum Skew Common Edge PCC Only
Output-to-Output Variation 200 200 200 ps (Note 1)
Data to Qutput Path

tosLH Maximum Skew Common Edge PCC Only
Output-to-Output Variation 330 330 330 ps (Note 1)
Enabie to Output Path

tosT Maximum Skew Opposite Edge PCC Only
QOutput-to-Output Variation 250 250 250 ps (Note 1)
Data to Qutput Path

tost Maximum Skew Opposite Edge : PCC Only
Output-to-Output Variation 330 330 330 ps {Note 1)
Enable to Output Path

tps Maximum Skew PCC Only
Pin (Signal) Transition Variation 200 200 200 ps (Note 1)
Data to Output Path

tps Maximum Skew PCC Only
Pin (Signal) Transition Variation 280 280 280 ps (Note 1)
Enable to Output Path

Note 1: Output-to-Output Skew is defined as the absolute value of the difference betwean the actual propagation delay for any outputs within the same packaged
device. The specifications apply to any outputs switching in the same direction either HIGH to LOW (1ggH ), or LOW to HIGH (tog( 1), or in opposite directions both
HL and LH (togT). Parameters togT and tpg guarantsed by design.

Note 2: The propagation delay specified is for single output switching. Delays may vary up to 100 ps with multiple outputs switching.
Industrial Version

PCC DC Electrical Characteristics
VEg = —4.2V 1o 5.7V, Voc = Vooa = GND, Tg = —40°C to +85°C (Note 3)

Symbol Parameter Tc= —40C | Tc=0Clo +85°C |, Conditions
Min Max Min Max

VoH Output HIGH Voltage | —1085 —870 —1025 —870 VIN = ViIH(Max) Loading with
mv ViLmi 5092 to ~2.0V

Vou Output LOW Voltage | —1830 —1575 | —1830 -1620 Or ViL(Min) 0 —&.

VoHC Output HIGH Voltage | —1095 —1035 mv VIN = ViHMin) Loading with

Voic | Output LOW Voltage — 1565 —~1610 Or ViL(Max) 500 to —2.0V

ViH Input HIGH Voltage —1170 —870 —1165 —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 0.05 0.05 pA | ViN = ViLmin

[T} Input HIGH Current 300 240 pA | VIN = ViHMax)

33 Power Supply Current [ —45 —-20 —45 —-20 mA | Inputs Open

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 guardbanding can be achieved by o ing the system oparating ranges. Conditions for testing shown in the tables are chosen to
guarantee opseration under the “worst case’ conditions.
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Industrial Version (continued)

PCC AC Electrical Characteristics
VEe = —4.2Vto —5.7V, Voo = VCCA GND

100302

Symbol , Pnrameter Te = —40°C Te = +25°C Tc= +85C | ynis COndltiqﬁs;
) ) Min Max’ Min Max Min Max

::;': ;z’;igagz;‘?f'ay 040 105 | 050 105 | 050 115 " | poures and2
:;L:. 2:33?3‘;‘;:;‘:” 070 180 | 070 180 | 080 180 | ms (Note)
::: zaﬂfggzmgo%w so% | 030 110 | 040 110 | o040 110 | ns Flguresb1éndvé~

Note +: The propagatlon delay specified is for single output switching. Delays may vary up to 200 ps with multlple outputs swm:hng
M|||tary Version

DC Electrical Characteristics
VEg = —4.2Vio —5.7V, Vge = Veoca = GND, Tg = —55°C to +125°C (Note 3)

Symbol Parameter Min Max Units Te - Conditions ' Notes
VoH Output HIGH Voltage | —1025 | —870 | mV | 0°Cto +125°C ' '
—1085 [ —870 | mv | —55°C ViN= v.!,(M;,x) Loading with 12,3
VoL | OutputLOWVoltage | —1830 | —1620 | mv | 0°Cto +125°C | OF ViL (Min) 5002 to —2.0V
) —1830 | —1555° mv | —565°C
VoHC Output HIGH Voltage | —1035 mv 0°Cto +125°C
—1085 mv —55°C VIN = ViHMay | Loading with i 23
VoLc | Output LOW Voltage —1610 | mv | 0°Cto+125°c | OFViL(Min) | 5000 —2.0V |
—1565 mv —565°C
ViH Input HIGH Voltage —1165 | -870 iy —55°C to +125°C | Guaranteed HIGH Signal 1,234
. . . for All Inputs ]
ViL Input LOW Voltage 1830 | —1475 | mv —55°Cto + 125°_C» Guaranteed LOW Signal i 2, 3, 4
for All inputs . -
[ In . 55 +125°C | 'Vgg = —4:2 -
IL put LOW Current 0.50 A Cto +125°C xﬁf= V|H4(h2AVax ) 12,3
i1 Input HIGH Current 240 pA 0°Cto +125°C VEg = —5 v 123
340 pA —55°C Ving = VlL(Mm, o
133 Power Supply Current | —48 -17 -mA | —55°Cto +125°C | Inputs Open 1, 2; 3
Nate 1: F100K 300 Senes cold temperature testing is penormed by ¢ o ing (to g junction temperature equals —55°C), then testing

digtaly without allowing for the juncti dus to haal ipation after p p. This provides “cold start” specs which can be- - -
consadered a worst case condmon at cold temperatures ; st B :
Note 2: Screen tested 100% on each device at —55°C, +25°C, and +125°C, Subgroups 1, 2,3, 7, and 8. ‘ Lok
- . Note 3: Sample tested (Method 5005, Table I} on each manufactured lot at —55°C, +25°C, and + 125°C, Subgroups A1, 2, 3 7 and L ‘ T
T Note 4: Guaranteed by applying spectiied input condition and testing Vor/Vor.
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Milltary Veréion (Continued)

20€001

AC Electrical Characteristics
VEE = —4.2Vio —5.7V, Vi = Voeoa = GND

= - = 0, = 4 0
Symbol Parameter Tc s5°c Tc = +28°C Tc 125°C Units Conditions Notes
Min Max Min Max Min Max
trLy | Propagation Delay 030 180 | 040 150 | 040 170 | ns
tPHL Data to Qutput
1,2,3,5
tPLH Propagation Delay "
tPHL Enable to Output 0.60 2.60 0.80 2.30 0.80 2.80 ns | Figures 7and 2
tTLH Transition Time
tTHL 20% to 80%, 80% to 20% 0.30 1.20 0.30 1.20 0.30 1.20 ns 4

Note 1: F100K 300 Series cold temperature testing is performed by temperature soaking {to guarantee junction temperature equals —55°C), then testing
immediately 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 tempsrature only, Subgroup AS.

Note 3: Sample tested (Method 5005, Table I) on each manulactured lot at +25°C, Subgroup A9, and at +125°C and — 55°C temperatures, Subgroups A10 and
A1l

Note 4: Not tested at +25°C, +125°C, and —55°C temperature (design characterization data).
Note 5: The propagation delay specified is for single output switching. Delays may vary up to 100 ps with multiple outputs switching.

Test Circuitry
L
I SCOPE
v = CHAN A
CC 0.1,F
Hj_ '?L RAr
L2
PULSE A CIRCUIT] = SCOPE
GENERATOR[ 4~} UNDER [—— CHAN B
I [T1I
= — Rr
Vee Io.ur =
- TL/F/10580-5
Notes:

Voo, Voca = +2V, Vigg = —2.5V

L1 and L2 = equal lergth 509} impedance lines
Ry = 500 terminator internal to scope
Decoupling 0.1 pF from GND to Ve and Veg
Al unused outputs are loaded with 500 to GND
C, = Fixture and stray capacitance < 3 pF

FIGURE 1. AC Test Circuit
Switching Waveforms

0701 ns 0.7=0.1ns
+1.05V
0%
INPUT 50%
+031V
|Pm. l* rf!nud

50%

QuUTPUT pin tpHL

s f] X
= M}

th

TL/F/10580-6
FIGURE 2. Propagation Delay and Transition Times
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