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Low Power Hex ECL-to-TTL Translator

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
Vag for single-ended operation, or for use in Schmitt trigger
applications. All inputs have 50k pulkdown 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 thrashold of the complementary inputs. The
Vee and V1L power may be applied in either order.

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

B —4.2V to —5,7V operating range

m Avallable to industrial grade temperature range
B Available to MIL-STD-883
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Absolute Maximum Ratings

Recommended Operating

Above which the useful life may be impairad, (Note 1) COI'IditiOI'IS
If Military/Aerospace specified devices are required, Case Temperature (Tc)
please contact the National Semiconductor Sales Commercial O°C to +85°C
Office/Distributors for availability and specifications. Industrial —40°C to +85°C
Storage Temperature (TsTg) —65°Cto +150°C Military —55°C to +125°C
Maximum Junction Temperature (T,) Supply Voltage (Vgg) —57Vio —4.2V
Ceramic +175°C
Plastic +150°C
Veg Pin Potential to Ground Pin —7.0Vto +0.5V
V7L Pin Potential to Ground Pin —0.5V1t0 +8.0V
Input Voltage (DC) Vegto +0.5Vv
Voltage Applied to Output
in HIGH State (with Vgg = 0V) —0.5V to Voo
Current Applied to Cutput
in LOW State (Max) twice the rated Ig (mA)
ESD (Note 2) =2000V
Note 1: Absolute maximum ratings ara thosa valuas bayond which the ds-
vica may ba damagad or have its usaful lifa impairad. Functional oparation
urdlar thasa conditions is not implisd.
Note 2: ESD tasting conforms to MIL-STD-883, Mathod 3015,
Truth Table
Inputs Outputs
I:>I‘I 6I'I QI’I
L H L
H L H
L L L
H H L
Open Open L
Vee Vee L
L Veg L
H Veg H
Ves L H
Ves H L
H = HIGH Veltage Level
L = LOW Vcolitaga Lavel
Commercial Version
DC Electrical Characteristics
VEg = —4.2V 1o =57V, Voo = GND, V1L = +4.5V 10 5.5V, Tg = 0°C to +85°C (Note 3)
Symbol Parameter Min Typ Max Units Conditions
Veg Output Reference Voltage —1380 —-1320 —1260 mv lygg = —2.1 mA
ViH Single-Ended Input —1165 —870 mv Guaranteed HIGH Signal for All Inputs
HIGH Voltage (with One Input Tied to Vgg)
ViL Single-Ended Input Guaranteed LOW Signal for All Inputs
-18 - 5
LOW Voltage 1830 147 MY | gwith One Input Tied 10 Vag)
VoH Output HIGH Voltage 25 lop = —20mA VIN = VIH (Max)
VoL Qutput LOW Voltage 0.5 v oL = 20 mA Or VIL (Min)
VDIFF Input Voltage Differential 150 mv Required for Full Qutput Swing
Vem Common Mode Voltage Voo — 2.0 Voo — 0.5 v




Commercial Version continued)

DC Electrical Characteristics (contirued)

Veg = —4.2V 1o —5.7V, Voo = GND, VL = +4.5V 1o 5.5V, Tg = 0°C to + 85°C (Note 3)

Symbol Parameter Min Typ Max Units Conditions

™ Input HIGH Current 350 uA Vin = V|_H {Maxp Do-Ds = Vpg,
Do-Ds5 = VI (Min}

IR Input LOW Current 0.5 nA Vi = VL (Min): Do—Ds = Vpg

los Qutput Short-Circuit Current —-150 -60 mA Vour = GND*

lee Ve Power Supply Curent —-37 -27 -17 ma Dy-Ds = Vgg

ITTL V7L Power Supply Current 45 65 mA Do-Ds = Vgg

*Test one culput at a time.
Nate 3: The speacified limits reprasant the “worst casa” value for the parametar. Since these valuas normally occur at the tamperature extrames, additiznal noise
immunity and guardbanding can be achiaved by decrsasing the allowable systam cparating rangss. Conditions for tasting shown in the tables are chosan to
guarantas oparation undear “worst casa” conditions.

DIP AC Electrical Characteristics

Veg = —4.2V 1o —5.7V, Voo = GND, V7L = +4.5V o +55V

- = 4 . = 4 f5°
Symbol Parameter Te = 0C Tc 25°C Te 85°C Units Conditions
Min Max Min Max Min Max
tpLH Propagation Delay CL=15pF
oL Data to Output 0.80 3.50 0.90 3.70 1.00 4.00 ns Figures 1 and 2
teLH Propagation Delay C_ = 50pF
tPHL Data to Output 1.60 4.30 1.70 4.50 1.80 4.80 ns Figures 1 and 3
SOIC, PCC and Cerpak AC Electrical Characteristics
Veg = —4.2V 1o —5.7V, Voo = GND, V7L = +4.5V to +55V
Te=0C Te= +25°C Te = +85°C
Symbol Parameter ¢ ¢ ¢ Units |  Conditions
Min Max Min Max Min Max
teLH Propagation Delay CL=15pF
toHL Data to Output 0.80 3.30 0.90 3.50 1.00 3.80 ns Figures 7 and 2
teLH Propagation Delay C_ = 50pF
tPHL Data to Output 1.60 4.10 1.70 4.30 1.80 4,60 ns Figures 7 and 3
tosHL Maximum Skew Common Edge PCC Only
Qutput-to-Output Variation 0.65 0.65 0.65 ns (Note 1)
Data to Output Path
tosLH Maximum Skew Common Edge PCC Only
Qutput-to-Output Variation 0.65 0.65 0.65 ns (Note 1)
Data to Output Path
tosT Maximum Skew Opposite Edge PCC Only
Qutput-to-Cutput Variation 2.20 2.20 2.20 ns (Note 1)
Data to Output Path
tpg Maximum Skew PCC Only
Pin (Signal) Transition Variation 210 2.10 2.10 ns (Note 1)
Data to Qutput Path

Nate 1: Qutput-to-Output Skew is dsfinad as the absoluta valus of the diffarance bstwsan the actual propagation dslay for any outputs within tha sama packagad
davice. The spacifications apply to any cutputs switching in tha sama diraction aither HIGH to LOW (togHl). or LOW te HIGH (tog 1), or in opposita diractions both
HL and LH (togT). Paramatars togt and tpg guarantead by dasign.




Industrial Version

PCC DC Electrical Characteristics note)
VEg = —4.2V o —5.7V, Vog = GND, Tg = —40°C to +85°C

Symbol Parameter Te = —4ve Te = 0°Cto +85C Units Conditions
Min Max Min Max
Ves Qutput Reference Voltage —1395 —1255 —1380 —=1260 | mV |lygg = —2.1mA
Vic fgﬂe\ﬂz:: Input —1830  —1480 | —1830 —1475 | mV Eiﬁ';@;iﬁ:;ﬁ‘:ﬂiﬂ::ﬁ" Inputs
Von Output HIGH Voltage 2.5 25 V |loy = —2.0 mA VIN = VIH (Max)
VoL | Output LOW Voitage 05 05 V |lgL = 20 mA OT VIL (Min)
Vpire | Input Voltage Differential 150 150 mV |Required for Full Quiput Swing
Ve Common Mode Voltage Voo — 20 Voo — 05|V — 20 Voo — 05 v
IiH Input HIGH Current 450 350 uA Vin = Vﬂ-' (Max)- Do—Ds = Vpg,
Do-Ds = Vi (min}
IiL Input LOW Current 0.5 0.5 pA VN = VL (Min), Do—Ds = Vg
los Qutput Short-Circuit Current|  —150 -60 -150 -60 mA |Vout = GND*
Igg Veg Power Supply Current —-37 -15 -37 =17 mA |Do-Ds = Vgg
T V11L Power Supply Current B85 65 mA |Do-Ds = Vgg

*Test one cutput at a timea.

Nate: The spacifiad limits raprasent tha “worst case”™ value 1or the parameter. Singa thasa values normally occur at tha tamperatura axtramas, additional neise
immunity and guardbanding can ba achisved by decraasing the allowabla systsm oparating rangss. Condiitions for tasting shown in tha tablas ars chosan to
guarantasa oparation under “worst casa'’” conditions.

PCC AC Electrical Characteristics
Veg = —4.2V 1o —5.7V, Voo = GND, V7L = +4.5V o +55V

Te = —40°C Tg = +25°C Te = +85°C . .
Symbol Parameter Units Conditions
Min Max Min Max Min Max
teLH Propagation Delay CL=15pF
B : } 5 . 8
torL Data to Qutput 0.80 330 0.0 350 106 580 ™| Fgures 1 and 2
teLH Propagation Delay CL =50pF
torL Data to Output 1.60 410 1.70 4.30 1.80 4.60 ns Figures 7 and 3




Military Version

DC Electrical Characteristics
Veg = —4.2V 1o —5.7V, Voo = Voga = GND, Tg = —55°C to +125°C, G

= 50 pF, Vr1L = +4.5V to +55V

Symbol Parameter Min Max | Units Te Conditions Notes
V Quiput Reference Voltage | = —3 uA, Vgg = —4.2V
ee P 9% 1 — 1380 1260 O°Cto +125°C 2B £ TEE
myv lygg = —2.1mA 1,2,3
Vgg = —5.7V
—1396| —1260 —-55C lveg = —3mA
ViH Input HIGH Voltage _ _ ere . | Guaranteed HIGH Signal for All Inputs
1165 —870 | mV 55°Cto +125°C (with Ons Input Tied o Vag) 1,234
ViL Input LOW Voltage . . | Guaranteed LOW Signal for All Inputs
—18 - 5 —55°C to +125°C
1830 —1475| mv 0 +12 (with One Input Tied 1o Vgg) 1,2,3,4
V QOutput HIGH Voltas 25 0°Cto +125°C
oH P o mv loH = —20mA | Vin = ViH (Mag
24 —55°C or Vi Min) 1,2,3
VoL Output LOW Voltage 0.5 my | —=55°Cto +125°C |lg, = 20 mA
Voire | Input Voltage Differential 150 my —55°C to Required for Full Output Swing 1.2.3
+125°C
Vem | CommonModeVoltage | ool o0 | —55Cto 1,2,3,4
+125°C
[ Input HIGH Current 350 °Cto +125°C | Vjy =V (Maxp Do-Ds = Vgg,
nA BeeDs = Vi 1,2,3
500 —55°C 0—Y5 = VIL (Min}
TR Input LOW Current 0.50 pA | —55°Cto +125°C | Viy = Vi min), Do-Ps5 = Vg 1,23
los Output Short Circuit _ _ ree .~ | YouT = GND
Currant 150 80 | mA 5510 +125°C Test One Output at a Time 123
Icex | Output HIGH 250 | uA | —55Cto +125c YOUT = B8V 1,2,3
Leakage Current
(33 Veg Power Supply Current | —35 | —12 | mA | —=55°Cto +125°C | Dyp—-Ds = Vg 1,2,3
L V1L Power Supply Current 65 mA | —55°C to +125°C | Dp-Ds = Vg 1,2,3

Note 1: F100K 300 Sarias cokd tamparatura tasting is perfermad by temparature soaking (ic guarantas junction lamperatura aquals - 55°C), than tasting
immadiataly without allowing for the junction tamparatura to stabilize dus 1o haat dissipation aftar power-up. This providas “cold start” spacs which ¢an ba
considerad a worst casa condition at cold temperaturas.
Note 2: Scraen tastad 100% on each davice at - 55°C, +25°C, and +125°C, Subgroups 1, 2, 3, 7, and 8.

Nate 3: Sample tasted (Mathod 5005, Tabla 1) on aach manufacturad lot at —65°C, + 25°C, and +125°C, Subgroups A1, 2, 3, 7, and 8.
Note 4: Guarantsed by applying spscified input condition and tasting Vou/Vor.

AC Electrical Characteristics
Veg = —4.2Vio 5.7V, Vo = GND, V7, = +45V to +55V

Symbol Parameter Te = —86C Te = +26C Te= +125°C Units Conditions Notes
Min Max Min Max Min Max
tpLH Propagation Delay C_=50pF
1.50 5.00 1.60 4.70 1.70 5.70 1,2,3
tohL Data to Qutput " | Figures 1 and 3

Nate 1: F100K 300 Saries cold tamparatura tasting is performead by tamparature scaking (to guarantes junction tamperatura aquals —55°C), than tasting
immediately after power-up. This provides “cold start” spacs which can ba considered a werst casae condition at cold tamperaturas.

Note 2: Screen tested 100% on sach davice at +25°C, tamperatura only, Subgroup Ag.
Naote 3: Sampla testad (Mathod 5005, Tabls [) on aach manufacturad lot at +25°C, Subgroup A9, and at +125°C and = 55°C tamperaturas, Subgroups A10 and

Al

Note 4: Not tastad at + 25°C, +125°C, and —55°C tamparatura (dasign charactarization data).




Switching Waveform
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FIGURE 1. Propagation Delay
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Ve = OV, Vggp = =45V, ¥y = +56V
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Rt = 500 terminator intarnal to scope TL/F/2878-5
Dacoupling 0.1 uF from GND 10 Ve, Vep and Vo

All unused outputs are loaded with 5001} to GND

€L = Fixture and stray capacitance = 15 pF

FIGURE 2. AC Test Circuit for 15 pF Loading




Test Circuits contioued)
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FIGURE 3. AC Test Circuit for 80 pF Loading

Ordering Information

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

defined as follows:

Device Type
(Basic)

Package Code

D = Ceramic DIP

F = Quad Cerpak

Q = Plastic Leaded Chip Carrier (PCC)
= Plastic DIP

= Small Outline (SOIC)

W

Special Variation
QB = Military grade device with environmental

and burn-in processing shipped in tubes

Temperature Range
C = Commercial (0°C to +85°C)
| = Industrial (—40°C to + 85°C) (PCC Only)
M = Military (—55°C to +125°C)




Physical Dimensions inches (milimsters)

1.215 N
0.26)
0.025 WAX 0.03¢_8.055
0.64) 2 1 10.78—1.40)
Mo [0 0™ (7 T 0 ] m
0.350
19.9%)
max )
\ /
Iy oy B S oy B e N I B IR B
1 12
| [+ G
0.005 GLASS 0.0500.060 BT -1, £.400-0.430 0,180
iz | [T sEALanT ter—razy | [ | |ooms-0ess, L [ Tipae—109) 14.57)
MIN TYP .38 —1.40) ‘ MAX
H — | 025 |f
H (5.72)
_ Y paxve
- k
86 94¢ ‘l-( * * < o
' o0+ — 100 0008 0012
v | v T o
.05 “ 00900 uJ 0015-0.02 ’ e 0.435-0.53 b
! 030 0.11 —0.071 — 3 4350535
pam T a—zm) 38053 WIN (11053359
Max TYP TYP TvP TYP
BOTH ENDS J2aE (AEW 4
24 Lead Ceramic¢ Dual-In-Line Package (0.400" Wide) (DY)
NS Package Number J24E
—B-| 0.6141
B 05985
15,50
1330
24 23 22 21 20 ﬁ 18 17 16 15 14 13
0.4190
03916
70.85
0299z 0
LEAD O 1 .
IEENTIFICATION ~— ) - - - —f 22514
7
0.0125
31043 80091 1y ALL LEADS
7.85 % 023
735 8?
SEATING ilnininininininlninlninlii BT 'Ll \
PLANE T =205 8O MAX TYP-J
0014 ALL LERD TIPS 05388 ALL LEADS
0.35 x| 00158 1yp ALL LEADS
0.40 WZ4E (REV F)
24 Lead Package (S)

NS Package Number M24B




Physical Dimensions inches (milimsters) (Continued)
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100325 Low Power Hex ECL-to-TTL Translator

Physical Dimensions inches (milimeters) {Continued)
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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 2. A critical compornent 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

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

effectiveness.

to the user.
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Adington, TX 76017 Email: cnjwge@1{sym2.nsc.com Ovcean Centrs, 5 Canton Rd. Fac 81-043.299.2408
Tel: 1(800) 272-995¢ Dautsch Tel: (+49) C-180-630 85 85 Tsimshatsui, Kowloon
Fax 1(800) 737-7018 English Tel: (+49) 0-180.632 78 32 Hong Kong
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Tal (852) 2737-1800
Fax: (B52) 2736-3860

National doss nol assums any responsibdity oruss of any trowiicy deseribed, no cireull patent licsnsss ars implisd and National regenss the right a1 any ims withoul noics 10 changs said sty and specilications




