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Absolute Maxi m u m Ratings Recommended Operating 
Above which the useful life may be impaired. (Note 1) Conditions 
lf Military/Aerospace specified devices are required, Casc Tcmpcraturc (Te) 
please eontael t he National Semiconductor Sales Commercial O"Cto +85aC 
Office/Distributors for availability and specifications. Industrial -40°Cto +asoc 
Storage Temperatu re (T STG) 65ac to + 150ac Military ssoc to + 125QC 

Maximum Junction Temperature (TJ) Supply Voltage (VEE) 5.7Vto 4.2V 
Ceramie +175aC 
Plastic +150QC 

VEE Pin Potential to Ground Pin 7.0V to + O.SV 

VnL Pin Potential to Ground Pin O.SV to + 6.0V 

lnput Voltage (OC) VEE to +O.SV 

Voltago Applicd to Outpul 
in HIGH Stale (with Vcc- OV) O.SV to Vcc 

Gurrent Applied to Outpul 
in LOW Stale (Max) lwice thc ratcd laL (mA) 

ESD (Noto 2) >2000V 

Note 1: llbsolute ma)jmum ratings are those values beyond which !he de>-
vice may he damaged or have it~ usefullife impaired_ Functional opet"l'liion 
u~dar lhE~:SEI co~dilio~s is ~ol impliad 
Note 2: ESD lasli~y conlorrns lo MIL-STD-883. lvlalhod 3015 

Truth Table 
lnputs Outpuls 

D" D" Q" 

L H L 

H L H 
L L L 

H H L 

Open Open L 

VEE VEE L 

L Vss L 

H Vss H 

Vss L H 

Vss H L 

H - HIGH Voltage Level 
L = LOW Vollaya LEIVEII 

Commercial Version 

DC Electrical Characteristics 
VEE- 4.2V to 5.7V. Vcc - GND. VrrL- +4.5V to 5.5V, T c - ooc to + 85QC (Note 3) 

Symbol Parameter Min Typ Max Units Conditions 

V s s Outpul Reference Voltage 1380 1320 1260 m V lvss- 2.1 mA 

v," Singlc-Endcd lnput 
-1165 -870 m V 

Guarantccd HIGH Signal for Alllnputs 

HIGH Voltage (with One lnput Tied to V88) 

VIL Single-Ended lnput 
1830 1475 m V 

Guaranteed LOW Signal for Alllnputs 

LOW Voltago (with One lnput Ticd to V88) 

V oH Outpul HIGH Voltage 2.5 V loH- 2.0 mA l VIN- V1H (Max) 

VoL Outpul LOW Voltago 0.5 V lm- 20 mA l or VIL (Min) 

VoiFF lnput Voltage Differential 150 m V Required for Fuli Outpul Swing 

V cM Common M ode Voltago Vcc- 2.o Vrx- 0.5 V 

2 
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Commercial Version iCoottoucdl 

DC Electrical Characteristics (Continucd) 
VEE- 4.2Vto 5.7V, Vrx, - GND, VnL - + 4.5V to 5.5V, T c - ooc to + ssoc (Note 3) 

Symbol Parameter Mln Typ Max Unlts Condltlons 

l t H lnput HIGH Gurrent 
350 f'A 

VIN = VIH (Max)· Do-Ds = Vss. 
Do-Os - VIL (Min l 

'" lnput LOW Gurrent 0.5 ,A V1N- VIL(Minl· Do-Os- Vss 

los Outpul Short-Circuit Gurrent -150 -60 mA VouT- GND" 

lEE VEE Power Supply Gurrent 37 27 17 mA Do-Ds- Vss 

In L VnL Powcr Supply Gurrent 45 65 mA D0-D5 - Vss 

'Tesl one outpul al a li me 

Not e 3: T he spacifiad limils raprasa~llha "worsl casa" valua for l ha paramalar. Si~ca lheosa valuas normally occur al lila lamparalura axlramas. addilio~al ~o i sa 
immunitv a~d guardbandi~g can be achieved by decreasbg the allowable system operating ra~ges Conditio~s tor testing shown b the tables are chose~ to 
yuaranlee operalian u~dar "worsl casa" condilions 

DIP AC Electrical Characteristics 
VEE - -4.2V to -5.7V. Vrx - GND, VnL - +4.5V to +5.5V 

Symbol Parameter 
Te- O"C Te- +25"C Te- +85"C 

Units Conditions 
Min Max Min Max Min Max 

tPLH Propagation Delay 
0.80 3.50 0.90 3.70 1.00 4.00 os 

CL-15pF 

tPHL Data to Outpul Figures 1 and 2 

tPLH Propagation Dclay 
1.60 4.30 1.70 4.50 1.80 4.80 os 

GL- 50pF 

tPHL Data to Outpul Figures 1 and 3 

SOl C, PCC and Cerpak AC Electrical Characteristics 
VEE- 4.2Vto 5.7V, Vrx - GND, VnL - +4.5V to +5.5V 

Te= oac Te= +25oC Te= +85oC 
Symbol Parameter Units Conditions 

Mln Max Mln Max Mln Max 

tPLH Propagation Dclay 
0.80 3.30 0.90 3.50 1.00 3.80 os 

ą = 15 pF 

tPHL Data to Outpul Figurcs 1 and 2 

tPLH Propagation Delay 
1.60 4.10 1.70 

tPHL Data to Outpul 
4.30 1.80 4.60 os 

ą- 50pF 

Figures 1 and 3 

to s HL Maxi mu m Skew Common Edge PCC Only 

Output-to-Output Variation 0.65 0.65 0.65 os (Note 1) 

Data to Outpul Path 

tosLH Maxi mu m Skew Common Edge PCC Only 

Output-to-Output Variation 0.65 0.65 0.65 os (Note 1) 

Data to Outpul Path 

tosT Maxi mu m Skcw Oppositc Edgc PCC Only 

Output-to-Output Variation 2.20 2.20 2.20 os (Note 1) 

Data to Outpul Path 

tps Maxi mu m Skcw PCC Only 

Pin (Signal) Transition Variation 2.10 2.10 2.10 os (Note 1) 

Data to Outpul Path 

Note 1: Oulpul-lo-Oulpul Skawis dafinad as lila absolula valua ollha diflara~ca balwaan lila aclual propagalion dalay for any outpuls wilili~ lila sama packayad 
device The specifiCi'ltions apply to any outpuls s"..;tchi~g in t he same dimction eithm HIGH to LOW (tos~LJ. or LOW to HIGH (loSLHJ. or in opposite directions hoth 
HL and LH (ios 1 ) Paramalars los 1 and t,.s yuaranlaad by dasiyn 
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Industrial Version 

PCC OC E lectrical Characteristics INoteJ 
VEE- 4.2V to 5.7V, Vcc- GND, Te- 40°C to + asac 

Te- -40"C Te- OaCto +85oC 
Symbol Parameter Unlts Condltlons 

Min Max Min Max 

Vss Outpul Rcfcrcncc Voltago -1395 -1255 -1380 -1260 m V lvss- -2.1 mA 

v," Single-Ended lnput 

HIGH Voltage 
-1170 -870 -1165 -870 m V 

Guaranteed HIGH Signal for Alllnputs 

(with One lnput Tied to Vss) 

v,, Single-Ended lnput 
-1830 -1480 -1830 -1475 m V 

Guaranteed LOW Signal for Alllnputs 

LOWVoltage (with One lnput Tied to Vss) 

V oH Outpul HIGH Voltago 2.5 2.5 V loH- -2.0mA VIN - V1H (Max) 

VoL Outpul LOW Voltage 0.5 0.5 V loL- 20mA or VIL (Min) 

VoiFF In pul Voltago Diffcrcntial 150 t 50 m V Rcquircd for Fuli Outpul Swing 

V cM Common Mode Voltage Vcc 2.0 Vrx, 0.5 Vcc 2.o Vcc 0.5 V 

''" In pul HIGH Gurrent 
450 350 ·"A 

VIN- VIH (Max)· Do-Ds - Vss. 
Do-Ds - VtL (Min) 

,,, In pul LOW Gurrent 0.5 0.5 ·"A VtN = VtL (Min)· Do-Ds = Vss 

los Outpul Short-Gircuit Gurrent -150 -60 -150 -60 mA VouT- GNoo 

lEE VEE Power Supply Gurrent -37 -t5 -37 -17 mA Do-Ds = Vss 

In L VnL Power Supply Gurrent 65 65 mA Do-Ds - Vss 

"Test one outpul at a time 

Note: The specified limits represe~t the wor.;t case" value for the parameter Since these values normalty occur at the temperature extremes, additional noise 
immunily and yuardbanding can be achievad by dacraasiny lha aliowabis syslam oparaliny rangas Condilions for lasli~g shown in lha lablas ara chosan Lo 
guarantee operatlon under "worst case" co~ditions 

PCC AC E lectrical Characteristics 
VEE = -4.2V to -5.7V. Vcc = GND. VnL = +4.5V to + 5.5V 

Te- 40QC Te- +25QC Te- +85°C 
Symbol Parameter Units Conditions 

Min Max Min Max Min Max 

IPLH Propagation Delay 
0.80 3.30 0.90 3.50 1.00 3.80 os 

CL-15pF 

lPHL Data to Outpul Figur es 1 and 2 

tPLH Propagation Delay 
1.60 4.10 1.70 4.30 1.80 4.60 os 

CL-50pF 

IPHL Data to Outpul Figures 1 and 3 
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Military Version 

DC Electrical Characteristics 
VEE- 4.2Vto 5.7V, Vrx, - VccA- GND, Te- 55oC to + 125°C, CL - 50 pF, VnL - +4.5Vto +S.SV 

Symbol Parameter M lo Max Unlts Te Condltlons Notes 

Vss Outpul Reference Voltage 
-1380 -1260 oac to + 125°C 

lvss = -3 J.lA. VEE = -4.2V 

m V lvss- 2.1 mA 1, 2, 3 
VEE- 5.7V 

-1396 -1260 -ssoc lvss = -3 mA 

v,H lnput HIGH Voltage 
-1165 -870 m V -ssocto +125°C 

Guaranteed HIGH Signal for Alllnputs 
1. 2. 3. 4 

(with One In pul Tied to Vss) 

VIL In pul LOW Voltagc 
-1830 -1475 m V - ssoc to + 125oc Guarantccd LOW Signal for Alllnputs 

1. 2. 3. 4 
(with One lnput Tied to V88) 

V oH Outpul HIGH Voltage 2.5 m V 
oac to + 125oc 

loH- 2.0mA VIN - VIH (Max) 
2.4 -55"C orV1L (Min) 1, 2, 3 

Voc Outpul LOW Voltage 0.5 m V -55 o C to + 125oC loL = 20mA 

VoiFF lnput Voltage Differential 
150 m V 

SS"Cto Required for Fuli Outpul Swing 
1. 2. 3 

+125oC 

V cM Common Modc Voltago 
-2000 -500 m V 

-55°C to 
1. 2. 3. 4 

+125"C 

li H lnput HIGH Gurrent 350 
l" A 

ooc to + 125oC VIN = VIH (Max)· Do-Ds = Vss. 
1, 2, 3 

500 -55"C Do-Os - VIL (Min) 

'" lnput LOW Gurrent 0.50 MA -55 o c to + 125QC VIN = VIL (Min), Do-Os = Vss 1. 2. 3 

los Outpul Short Circuit 
-150 -60 mA -55°Cto +125QC 

V ouT- GND 
1. 2. 3 

Gurrent Test One Outpul at a Time 

lcEx Outpul HIGH 
250 MA -55 o c to + 125QC 

V ouT- 5.5V 
1. 2. 3 

Leakage Gurrent 

lEE VEE Power Supply Gurrent -35 -12 mA -55 o c to + 125QC Do-Ds = Vss 1. 2. 3 

In L VnL Power Supply Gurrent 65 mA - 55"C to + 125"C D 0-D5 - Vss 1, 2, 3 

Note 1: FIOOK 300 Series cold temperature testing is performed by temperature soaking [to guara~tee ju~ctio~ temperature equals -55'C), the~ testing 
immadialely wilhoul allowiny lor lhe junclion lamperalura lo slabiliza due lo heal dissipalion aller power-up This provides "cold slarl" spacs which ca~ be 
considered a worst case condition at oold temperatures 

Note 2: Scree~ tested 100% o~ each device at -55"C, +25"C, and + 125°C, Subgroups l, 2, 3, 7, and B. 

Note 3: sampl.o t.ost6d lłvlethod 5005, Tahl.o IJ o~ .oach manufactur6d lot at -55'C + 25°C, and +125°C, Suhgroup~ At, 2,8,7,and8 

Note 4: GuaranleM hy applying ~pecifi6d input condition a~d te~ting Vo~iVo_ 

AC Electrical Characteristics 
VEE- -4.2V to -5.7V. Vrx - GND, VnL - +4.5V to +5.5V 

Symbol Parameter 
Te= -ssoc Te= +25oC Te= + 125oc 

Units Conditions Notes 

M lo Max M lo Max M lo Max 

tPLH Propagation Dclay 
1.50 5.00 1.60 4.70 1.70 5.70 "' 

ą = 50pF 
1, 2, 3 

IPHL Data to Outpul Figuro s 1 and 3 

Note 1: FtOOK 800 Seri.os cold t.omperature testing i~ p.orformed hy t.omperature ~oaking (lo guara~t.oe ju~ctio~ temp.orature .o~uals -55'C), !he~ te~ting 
immadialely aflar power-up This provides "oold slarl'' spacs which can ba oo~sidarad a worsl casa oo~dilion al cold lemparaluras 

Note 2: Scree~ Iasled 100% o~ each davice al +25'C, temperature onlv. Subgroup 119 

Not e 3: Sample tested [Met h od 5005, Table l) on each manufactured lot at + 25~C. Subgroup 119, and at + 125~C and -55' C temperatures, Subgroups III O and 

"' 
Note 4: Not tested at 1 25°C, 1 125'C, and 55' C t.omperature (design characterization data) 
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Switching Waveform 

Test Circuits 

ATTENUATED 
OUTPUT 

FIGURE 1. Propagation Delay 

VTTL ------r.------p; -------
0.1p.F.I 

OPEN -------+ ..... --i---<01 

..... 
l \ 

\ l 

_t_ 

L1 
..... 

l \ 

\ l 

Rr _t_ 

Notes: 
Vcc = OV, VEE = -4.5V, VnL = + SV 
L 1 and L2 = equallength san impedance lin es 
RT = 50!1 terminator interna! to scope 
Decoupling 0.1 f.LF from GND to Vcc, VEE and VTTL 
Ali unused outputs are loaded with soon to GND 
CL = Fixture and stray capacitance = 15 pF 

l 
l 
l 
l 

Vcc ·r--r 
VEE L2 

..... 
l \ 

\ l 

_t_ 

FIGUR E 2. AC Test Circuit for 15 p F Loading 
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Test Circuits (Continued) 

VTTL -----r .... -----ro ------­
Y as 

0.1)'FI. 

OPEN--------~.-T-~ 

.... 
l \ 

l l 

.J:. 
.... 

l \ 

l l 

Rr 
.J:. L1 

Notes: 
Vcc = OV, VEE = -4.5V, VnL = + SV 
L 1 and L2 = equallength san impedance lines 
RT = 50!1 terminator interna! to scope 
Decoupling 0.1 f.LF from GND to Vcc. VEE and VTTL 
Ali unused outputs are loaded with soon to GND 
CL = Fixture and stray capacitance = 50 pF 

l 
l 
l 
l 

~-r---l-
Ycc 

VEE 

L z .... 
l \ 

\ l 
450ll .J:. 

Ł 

FIGUR E 3. AC Test Circuit for 50 p F Loading 

Ordering lnformation 

Rr 

TL/F/9879-8 

The device number is used to form part of a simplified purchasing code where a package type and temperature range are 
defined as follows: 

100325 D C OB 

DeviceType l1 Lspcd•'V•ri•tioc 
(Basic) OB ~ Military g rade device with environmental 

-----------------...1- and burn-i n processing shipped in tubes Package Code 
D ~ Ceramie DIP Temperatu re Range 
F ~ Ouad Cerpak C ~ Commercial (OoC to + 85oC) 
Q ~ Plastic Leaded Chi p Carrier (PCC) l ~ Industrial ( -40°C to + 85oC) (PCC Only) 
P ~ Plastic DIP M ~ Military ( -55°C to + 125°C) 
S ~ Smali Outline (SOl C) 
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Physical Dimensions inches (millimeters) 

24 Lead Ceramie Dual-ln-Line Package (0.400" Wide) (D) 
NS Package Number J24E 

0.6141 
1-<------- ~-~9:g ------+1 

LEAD NO 1 
IDENTIFICATION 

0.1043 
0.0926 

15.20 

U? L 8:8m 

SEATING l__~.[~ 
PLANETT- T 

. LMll 
0.35 

0.029 
450 X 0.010 

0.75 
0.25 

lolog~4 1 l 
ALL LEAD TIP~ 

24 Lead Package (S) 
NS Package Number M24B 

8 

0.0125 

'ffl' m """'] 

8° MAX TYPr 
0.0500 ALL LEAOS 

.... 
0;0i~0 TYP ALL LEADS 

0.40 ~2413 (REV f) 
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Physical Dimensions inches (millimeters) (Continued) 

R 0.035-0.045 
[0.89-1.14] 

0.125-0,135 
[3. 18-3.43] 

o. 145-0.200 
[3.68-5.08] 

1.194-1.214 

C [30.33-30.84] 
0.202 
[5.13] 

24 Lead Plastic DIP Package (P) 
NS Package Number N24E 

0.450 +0.006 
.,.____D -o.ooo 

[11.43] ~: 6: 

f\ 
ł 

v-100° 

0.009-0.015 
[0.23-0.38] 

. r 0.390-0.410 
[9.91-10.41] 

' {! 

0.380 t.I IN 
[9.65] 

0.428 ~~:~~~ 
[ 10.87 ~~:~~~ 

H24E(flEVA) 

PIN #l IDENT 

0.029±0.003 TYP 
[0.74±0.08] 

45o X 0.045 
[1.14] o.017±o.oo4ryp 

fr"] 
11 

25 

0.41 0±0.020 TYP 

~-~71']"] 19 

0.490±0.005 TYP p l 
[ 12.45±0. 13] -.l 

O. 165-0.180 TYP -+<-----1 
[4.19-4.57] 

28 Lead Plastic Chi p Carrier (Q) 
NS Package Number V28A 

9 

.,._ 0·020 MIN TYP 
[0.51] 

0.105±0.015 TYP 
[2.67±0.38] 

V28A(REV 
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