100325

General Description

The 100325 is a hex translator for converting F100K logic
levels to TTL logic levels. Differential inputs allow each cir-
cuit to be used as an inverting, non-inverting or differential
receiver. An internal reference voltage generator provides
Vgg for single-ended operation, or for use in Schmitt trigger
applications. All inputs have 50k pull-down resistors.
When the inputs are either unconnected or at the same
potential the outputs will go low.

When used in single-ended operation the apparent input
threshold of the true inputs is 20mV to 40mV higher (posi-
tive) than the threshold of the complementary inputs. The
VEeg and V17 power may be applied in either order.
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Features

Pin/function compatible with 100125

Meets 100125 AC specifications

50% power reduction of the 100125
Differential inputs with built in offset

Standard FAST® outputs

2000V ESD protection

—4.2V to —5.7V operating range

Available to industrial grade temperature range
Available to MIL-STD-883

Logic Diagram
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Connection Diagrams
24-Pin DIP/SOIC

Pin Names Description
Do-Ds Data Inputs

Dy-Ds Inverting Data Inputs
Qp-Q5 Data Outputs

28-Pin PCC
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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

Office/Distributors for availability and specifications.
Storage Temperature (TsTg)

Maximum Junction Temperature (T )

Ccramic
Plastic

VEE Pin Potential to Ground Pin
VL Pin Potential to Ground Pin
Input Voltage (DC)

Veltage Applied to Output
in HIGH State (with Voo — 0V)

Current Applied to Output

in LOW Statc (Max)

ESD [Nete 2)
Note 1: Absolute max¥imum ratings are those values beyond which the de-
vice may be damaged or have its usaful life impairad. Functional operation
undar thess cendilions is aol impliad.

Note 2: ESD Issling conlerms lo MIL-STD-883. Melhod 3015,

85°C to +160°C

+175°C
+180°G

7.0V to + 0.5V
0.5V to + 6.0V
Veg t + 0.5V

0.5V ic Voo

twice the rated oL (MA)

> 2000V

Truth Table
Inputs Outputs

I:,I'I Eﬂ QI'I
L H L

H L H

L L L

H H L
Qpen Opcn L
VEE VEE L
L Veg L

H Veg H
Vop L H
VEg H L

H — HIGH Voltage Level
L = LOW Vollaga Lavs!

Commercial Version

DC Electrical Characteristics

Recommended Operating

Conditions

Casc Temperature (Te)
Commercial 0°Cte +85°C
Industrial —40°Cto +85°C
Military 55°Cto +185°C

Supply Voltage (Veg) 5.7Vto 4.2V

VEE — 4.2Vto b7V, Voo — GND VL — +4.5Vio 5.5V, Tg — 0°C to +85°C (Note 3)

Symbol Parameter Min Typ Max Units Conditions

Vog Output Reference Voltage 1380 1320 1260 mv lype — £.1mA

VIH Single-Ended Input - - Guarantced HIGH Signal for All Inputs
HIGH Voltage 1es 8t m {with One Input Tied to Vgg)

VL Single-Ended Input Guaranteed LOW Signal for All Inputs

1830 1475 Vi

LOW Voltage m {with One Input Tied to Vgg)

VaH Output HIGH Voltage 258 loH — 2.0 mA VIN — YIH (Max)

VoL Output LOW Veltage 05 Vi loL — 20 mA or VIL (uin}

VoIFrF Input Veltage Differential 150 mv Reguired for Full Output Swing

Vou Cemmoen Mede Voltage Voo — 2.0 Voo — 0.5 v




Commercial Version continuca
DC Electrical Characteristics (continucd)

Veg — 48V10 5.7V, Ve — GND, Vi, — +45V to 55V, Te — 0°C to +B85°C (Note 3)

Symbaol Parameter Min Typ Max Units Canditlons

I Input HIGH Gurrent 250 JA XlN = VIH (Max)» Do—Ds = Vpg.
Do-Ds = VL (miny

I Input LCW Gurrent 0.5 WA ViN — VL (miny- Do-Ds — Ve

log Qutput Short-Circuit Current —150 —60 mA Voutr — GND*

lee Vee Power Supply Gurrent 37 27 17 mA Dy-Dg — Vap

ITTL V7L Power Supply Gurrent 45 65 mA Do-Ds — Vgg

*Tesl one oulpul al & lime.

Note 3: The spadifiad limils reprasenl Lha “worsl case'' valus (or lhe paramsier. Sinca lhess valuss normally occour al Lhe lemparalurs extramss, addilional noise
immunity and guardbanding can be achieved by decreasing the allowable system operating ranges. Conditions for testing shown in the tables are chosen to
guaranles operalion under “worsl casa™ condilions.

DIP AC Electrical Characteristics
Veg — —4.2Vto —5.7V, Voo — GND, V. — +4.5V to +55V

Symbol Parameter Te —0¢C Tc — +25%C Tc — +85¢€ Units Conditions
Min Max Min Max Min Max
teiH Propagation Delay G — 15pF
oL Data to Output 0.80 3.50 o.oc 3.70 1.00 4.00 ns Figures 1 and 2
tpLH Propagation Delay G — 50pF
tor Data o Qutput 1.60 4.30 1.70 4.50 1.80 4.80 ns Figuras 7 and 3
SOIC, PCC and Cerpak AC Electrical Characteristics
Veg — 42Vito 5.7V, Voo — GND, Vi — +4.5Vto +55V
Tg = 0°C Te = +25°C Te = +85°C . .
Symbol Parameter Units Conditions
Min Max Min Max Min Max
tpLH Propagation Delay C_=15pF
PHL Data to Output 0.80 3.30 0.90 3.50 1.00 3.80 ns Figures 1 and 2
tPLA Propagation Dalay 160 410 | 170 4@ | 1e0 a0 | ns | - SCPF
tPHL Data to Output Figures T and 8
tasHL Maximum Skew Cormmon Edge PCC Only
Cutput-to-Output Variation 0.65 Q.65 Q.65 ng (Note 1)
Data to Output Path
s H Maximum Skew Cormmon Edge PCC Only
Cutput-to-Output Variation 0.65 Q.65 Q.65 ng (Note 1)
Data to Output Path
tosT Maximum Skew Cppoesite Edge PCC Only
Cutput-to-Output Variation 2.20 2.20 2.20 ng (Note 1)
Data to Output Path
tpg Maximum Skow PCC Only
Pir {Signal) Transition Variation 2.10 210 210 ns (Note 1)
Data to Output Path

Note 1: Oulpul-lo-Oulpul Skew i defined as Ihe absoluls valus of Lhe diffarenca belwsaan Lha aclual propagalion dalay for any oulpuls wilhin the sams packaged
device. The specifications apply to any outputs switching in the same diraction either HIGH to LOW (tag 4 ). or LOW 10 HIGH (tag 1), orin oppasite diractions both
HL and LH (g ). Paramelars lng and L guaranisad by dasign




Industrial Version

PCC DC Electrical Characteristics (voto)

Veg — 42Vite 57V, Voo — GND, Te —  40°C to +85°C
Symbaol Parameter T~ ~40%C Tc ~ 0°Cto +85°C Unlts) Conditions
Min Max Min Max
VBB Output Reference Voltage —1385 —1255 —1380 —1260 | mV |lygg — —2.1mA
VIH Single-Ended Input —1170 —B70 1185 &7 Y GLfaranteed H\GH Signal for All Inputs
HIGH Vcltage {with One Input Tied to Vgp)
T ) e L e i
VoH Output HIGH Voltage 25 2.5 lon — —2.0 mA ViN = VIH (Max)
Ve |Output LOW Voltage 0.5 0.5 lo, — 20 mA o7 VIL (Mir)
Voirr  [Input Voltage Differential 150 150 mv |Reguired for Full Output Swing
Vew  |Common Mode Valtage  |Vor 2.0 Voo G5|Vee 20 Ve 05| v
IiH Input HIGH Current 450 450 WA EN - VIH (Max)y: Do-Ds — Veg.
' Dp—Ds — ViL (mimy
I Input LOW Current 0.5 0.5 uwA VN = VIL Min)- Do-Ds5 = Var
log Qutput Short-Circuit Current]  —150 —60 —150 —B0 mA |Vout — GND”
lee Vee Power Supply Gurrent —37 —15 —37 —17 mA |Dg-Ds = Vpg
1 V1L Power Supply Current 65 &5 mA |Dp-Dg — Veg

“Tast one output at & time
Notes The specified limits regrasent the “warst case” value for the parametar. Since these values narmally oocur at the temperaturs extremes, additional noise
immunily and guardbanding can be achieved by decraasing Lha allowabla syslem oparaling rangss. Condilicns for lssling shown in Lha lakles are chosen Lo
guarantee operation under "worst case” eonditions

PCC AC Electrical Characteristics
VEg = —4.2V le —5.7V, Vo = GND. V17 = +4.5V 1o +5.5V

Tg— 40°C Tg — +25¢C Te — +85°C . .
Symbol Parameter Units Conditions

Min Max Min Max Min Max
tpLH Propagation Delay G, —15pF
PHL Data to Cutput 0.80 .30 Q.80 3.50 1.0¢ 3.80 ns Figures 7 and 2
It P tion Del G — 50pF
PLH ropagation UEI2Y |4 a9 410 170 430 180 460 ns L= 5P
tPHL Data to Output Figuras 7 and 3




Military Version

DC Electrical Characteristics

VeE — 42V10 5.7V, Voo — Voca — GND, T —  55°C 1o +125°C, C — 50 pF, V1 — +4.5V 10 +5.5V
Symbaol Parameter Min Max | Units Tg Conditions Nates
A Cutput Reference Voltage | = —3 pA VEg = —4.2V
BB P 9% | — 1380 [ - 1260 PCto +125°C |00 il ==
my lyge — 2.1mA 1,2,3
Veg — 5.7V
—1396| —1260 —55°C lve = —3mA
ViH Input HIGH Voltage —1185| —s70 | mv | =s5°C 10 +135°C Ggaranteed HIGH Signal for All Inputs 1294
{with Ore Input Tied tc Vgp)
Vi Input LOW Veltage 0] 1475l mv | —s5°C 10 +125°0 Ggarantccd LOW Signal for All Inputs 10,34
{with Ore Input Tied ta Vgg)
V Output HIGH Voltage 25 G to +125°C
GH P 9 my oy — 2.0mA Vin — ViH (Max)
2.4 —55°C or VIL (wini 1,2,8
VoL Output LOW Voltage 05 mV | —55°Cto +185°C|Ip. = 20 mA
Ve | Imput Voltage Differential 150 .y 55°C to Reguired for Full Output Swing 151
+185°C
Ve Commoen Mede Voltage o - —55*C o
2000| —500 | mV TP, 1.2,3.4
I Input HIGH Gurrent 350 nA *Gto +125°C | ViN = VIH (Max). Do—Ds = Vgs. 121
500 55 Do-Ds — VIL (Mir) v
L Input LCW Gurrent 0.50 pA | —55°Cto +125°C|V)y = VL (Min), Do—-Ds = Vap 1,23
68 Qutput Short Circuit _ B - | VYouT — GND
Current 150 60 | mA 5°Clo +125°C Test One Qutput at a Time 123
lgex | Qutput HIGH 250 | wA | -85°Cto +125c|VouT T 35V 1,28
Leakage Current
IEE Vee Power Supply Current | —35 —12 | mA | —55°Cto +125°C|Dg-Ds = Vpg 1,23
L V7L Power Supply Current 65 m# | —55°Cto +125"C|Dp-Ds — Vi 1,2,8

Nete 1: F100K 300 Series cold temperature testing is performed by temperature soaking [to guarantee junction temperature eguals —55°C), then testing
immadiately wilhoul allowing lor the junclion lsmperalura Lo slabilize dus lo heal dissipalion aller powsr-ug. This provides “cold slarl” specs which can ke

considered & worst case condiion at cold

Nete 2: Screen tested 100% on each device at —55°C, +25°C, and + 125°C, Subgroups

temperatures.

1,2,3 7, and B.

Nete 3: Sample tested (Methad 5008, Table 1) on each manufactured ot at —55°G, + 25°C, and +125°CG, Subgroups A1, 2,3, 7, and 8.
Note 4: Guaranteed by applying specified input condition and testing Vo4/Va

AC Electrical Characteristics
Veg — —4.2V 1o —5.7V,. Vg — GND, Vo — +4.5V tp +5.5V

Symbol Parameter Te = 55°¢C Tc = +25°C Te = +125°C Units Conditions Notes
Min Max Min Max Min Max
tpLH Propagation Dclay CL = 50pF
1.50 5.00 1.60 4.70 1.70 5.70 1,838
TPHL Dalta te Quiput n Figures 1 and 3

Note 1: F100K 300 Beres cold tempersture testing is performed by tempergture soaking [to guarantee junction temperature equals —55°0G), then testing
immadialely afler power-up. This provides "cold slarl” spacs which can be considerad & worsl case condilion al celd lemparalures.

Nete 2: Scraen lesled 100% on each device al + 25°C, temperature only, Subgrous AQ,
Nete 3: Sample tested [Method 5005, Table 1) on each manufactured ot at + 25°C, Subgroup AY, and at + 125°C and —55°C temperatures, Subgroups A10 and

Al

Nete 4: Mot tested at 1 25°C, 1125°C, and 557G temperaturs (design charactarization data)
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Physical Dimensions inches (millimeters) (Continued)

0360 0.370 MIN 0.360
250 TP T TIPS g 50 TP )

|| 0007 1y

0. 0.004
(MOLDED BODY)
PIN NO. 1
mem\
o Y
24 19
do f] 18fr o
8 —————— ]
 S————— — o
———] + 1 ————— a
| e—— ¥ E— I
[ em———— 13 Py o
7 12
00180 | i 0.075 MAX | 0.050
ome TP T “—gpies ™ 0035
> | o,osuﬁpu.nus —— - 0,085 MAX
e 0200 MAX |
TYP
GLASS
W24B (REV D)
24 Lead Quad Cerpak (F)

NS Package Number W24B

LIFE SUPPORT POLICY

Lit. # 103901

NATIONAL’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL

SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or
systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and whose
failure to perform, when properly used in accordance
with instructions for use provided in the labeling, can
be reasonably expected to result in a significant injury

2. A critical component is any component of a life

support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or

effectiveness.

to the user.
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Tel: 1(800) 272-9959
Fax: 1(800) 737-7018

: (+49) 0-180-530 85 85
English Tel: (+49) 0-180-532 78 32
Francais Tel: (+49) 0-180-532 93 58
Italiano  Tel: (+49) 0-180-534 16 80

Tsimshatsui, Kowloon
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Tel: (852) 2737-1600
Fax: (852) 2736-9960

National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves the right atany time without notice 1o change said circuitry and specifications.






