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100314

Low Power Quint Differential Line Receiver

General Description

The 100314 is a monolithic quint differential line receiver
with emitter-follower outputs. An internal reference supply
(Vge) is available for single-ended reception. When used in
single-ended operation the apparent input threshold of the
true inputs is 25 mV to 30 mV higher (positive) than the
threshold of the complementary inputs, Unlike other F100K
ECL devices, the inputs do not have input pull-down resis-
tors.

Active current sources provide common-mode rejection of
1.0V in either the positive or negative direction. A defined
output state exists if both inverting and non-inverting inputs
are at the same potential between Veg and Vge. The de-
fined state is logic HIGH on the 0,;-0g oulputs,
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Features

m 35% power reduction of the 100114

B 2000V ESD protection

B PFin/function compatible with 100114

m Voltage compensated operating range =
—4.2V to —5.7V

m Available to MIL-STD-883

m Avallable to industrial grade temperature range
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Absolute Maximum Ratings

Recommended Operating

Above which the useful life may be impaired (Note 1) COI'IditiOI'IS
If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales Case Tempgrature (e o .
Office/Distributors for availability and specifications. Commercial O"Clo +85°C
ty and spec - (nclustrial —40°C to +85°C
Storage Temperature (TsTg) —85°Cto +150°C Military —55°C to + 125°C
Maximun? Junction Temperture (T,) Supply Voltage (Vgg) —5.7V o —4.2V
Ceramic +175°C
Plastic +150°C
Pin Potential to Ground Fin (Vgg) —7.0Vio +0.5V
Input Voltage (DC) Vegto +0.5V
Output Current (DG Output HIGH) —50 mA
ESD (Note 2) 22000V
Note 1: Absolute maximum ratings ara those valuas beyond which the ds-
vica may ba damaged or have its usaful lifa impairad. Functional oparation
under these conditions is not implied.
Note 2: ESD tasting conforms to MIL-STD-883, Method 3015,
Commercial Version
DC Electrical Characteristics
Vee = —4.2V 1o =57V, Voo = Voeca = GND, Tg = 0°C to +85°C (Note 3)
Symbol Parameter Min Typ Max Units Conditions
Vou Output HIGH Voltage —1025 —955 —870 mv Vin = Vi (Max) | Loading with
VoL Output LOW Voltage —1830 | —1705 | —1620 mv | OrViL{Min) S0ftto —2.0v
VoHG Qutput HIGH Voltage —1035 mv VinN= VIH Loading with
Voio Output LOW Voltage —1610 mv | O ViL(Max) S0dto —2.0V
Vee Qutput Reference Voltage —1380 —-1320 —1260 my lygg = —250 pA
VDIFF Input Voltage Differential 150 mv Required for Full Qutput Swing
VoM Common Mode Voltage Voo — 2.0 Voo — 05 A
VIH Single-Ended Guaranteed HIGH Signal for All
Input High Voltage =110 —870 mv Inputs (with one input tied to Vgg)
Veg (Max) + Vpire
ViL Single-Ended Guaranteaed LOW Signal for All
Input Low Voltage —1830 —1530 mv Inputs (with one input tied to Vgg)
Veg (Min) — Vpire
I Input LOW Current 0.50 MA Vin = ViL (Min)
IiH Input HIGH Current 240 A !IN = VIH (Maxp Da—De = Vpg,
D3-Dg = YiLminy
Iceo Input Leakage Current Vin = Vee, Da-Ds = Vgg,
—-10 P‘A N
Da—Ds = ViL (Min}
Igg Power Supply Current —60 -30 mA Da-Ds = Vgg. Da-Ds = Vi (Miri}

MNate 3: The specified limits reprassent the “worst case” valuse for the parameter. Since these valuss normally occur at the temparature extramss, additicnal ncise
immunity and guardbanding can ba achieved by decreasing the allowabla system cperaling rangses. Conditions for testing shown in the tables are chosen to

guarantse gperation under “worst case” conditions.




Commercial Version continued)
DIP AC Electrical Characteristics Veg = —4.2V 1o —5.7V, Ve = Voga = GND

Symbol Parameter Tc = 0%C Te = +25C | Te= +85C | s Conditions
Min Max Min Max Min Max
fwaxgg | Toggle Frequency 250 250 250 MHz {Note 2)
(Full Swing)
fMaxgs Toggle Frequency
(Reduced Swing) 700 700 700 MHz {Note 3)

tpLH Propagation Delay 065 190 | 085 200 | 070 200 | o0s

tpHL Data to Cutput Figures 1 and 2

TLH Transition Time

. 20% 1o 80%, 80% 0 20% 0.35 1.20 0.35 1.20 0.35 1,20 ns

SOIC, PCC and Cerpak AC Electrical Characteristics
Veg = —4.2Vto =57V, V5o = Vgoa = GND
Symbol Parameter Te=0C Te = +25°C Te = +85°C Units | Conditions
Min  Max Min Max Min Max

fmaxes | Togdle Frequency 250 250 250 MHz {Note 2)
(Full Swing)

Tmaxgs | Toggle Frequency
(Reduced Swing) 700 700 i MHz (Note )

iy | Propagation Delay 085 170 | 085 180 | 070 180 | s

tPHL Data to Qutput Figures 1 and 2

trLH Transition Time

1L 20% 1o 80%, 80% 1o 20% 035 110 | 035 1.10 0.35 1.10 ns

tpLH Propagation Delay

o, Data to Output 070 150 | 080 1.80 0.90 1.80 ns PCC only

tosHL Maximum Skew Common Edga PCC only
Output-to-Output Variation 280 280 280 pe (Notes 1 and 4)
Data to Output Path

tosLH Maximum Skew Common Edge PCC only
Qutput-to-Output Variation 330 330 330 ps {Notes 1 and 4)
Data to Output Path

tosT Maximum Skew Opposite Edge PCConly
Qutput-to-Output Variation 330 330 330 ps {Notes 1 and 4)
Data to Output Path

tps Maximum Skew
Pin (Signal) Transition Variation 320 320 320 ps Y 0'25510;1:31 "
Data to Output Path

Note 1: Qutput-to-Output Skew is definad as the absoluta value of tha differance betwaan the actual propagation delay for any outputs within the samea packagad
davica. Tha spacifications apply to any putputs switching in the sama diraction aither HIGH to LOW (tngH| ). of LOW to HIGH (g 1), of in opposita diractions both
HL and LH (ipsT). Paramatars togT and tps guarantaad by dasign.
Note 2: Maximum toggle fraquancy at which Vi and Vi DC spacifications ara maintainad.

Naote 3: Maximum toggla fraquancy at which outputs maintain 150 mV swing.
Note 4: All skews calculated using input cressing peint to output cressing point propagation delays.

Industrial Version

PCC DC Electrical Characteristics
Vge = —4.2V 1o —5.7V, Voo = Vgoa = GND, Tg = —40°C to +85°C (Note 1)

Symbol Parameter Te = —40°C Tc = 0°Cto +85C | s Conditions

Min Max Min Max
Von Output HIGH Voltage | —1085  —870 | —1025 —870 | mV | Vin= Vin(Max) | Loadingwith
VoL Output LOW Voltage | —1830 —1575 | —1830  —1620 | my | O ViL(Min) S00 10 —2.0V




Industrial Version (continued)

PCC DC Electrical Characteristics

Veg = —4.2V 10 —5.7V, Voo = Vooa = GND, Tg = —40°C to +85°C (Note 1) (Continued)

Symbol Parameter Te = —40C Tc=0Cto +85C |\ Conditions
Min Max Min Max
Voue | Output HIGH Voltage -1095 —1035 mv (Viy =V Loading with
Voo | Output LOW Voltage —1565 —1610 | my |OrViLMin) 5000 —2.0V
Vee Quiput Reference Voltage| —1395 —1255 —1380 —1260 mV |lyge = —250 pA
Voire | Input Voltage Differential 150 150 mV | Required for Full Output Swing
VoM Common Mode Voltage Voo — 2.0 Voo — 0.5V — 2.0 Vo — 0.5 A
VIH Single-Ended Guaranteed HIGH Signal for All
Input High Voltage -1115 —-870 —-1110 —870 mV | Inputs (with one input tied to Vgg)
Vgg (Max) + Vpirr
Vi Single-Ended Guaranteed LOW Signal for All
Input Low Voltage —1830 —1535 —1830 —-1530 mV | Ioputs (with one input tied to Vgg)
Veg (Min} — Vpire
e Input LOW Current 0.50 0.50 pA [ ViN = VIL (Min)
in Input HIGH Current 240 240 uA Vin= VLH Maxp Da—Ds = Vgeg,
Da—De = VIL (Min}
Icgo Input Leakage Current —10 10 uA Vin= VEE, D;-Dg = Vg
Da—Ds = VIL (Min}
Ieg Power Supply Current —-B80 —-30 —-B60 -30 mA | Dy-Dg = Vag, Da—Ds = Vi Ming

Note 1: The spacified limits reprasant the “worst casa” valua for the paramatar. Sinca thasa values normally occur at the tamparaturs axtramas, additional noise
immunity and guardhanding can be achiaved by dacreasing the allowabla system oparating ranges. Conditions for tasting shown in the tablas are chosen to

guarantaa oparation under “worst casa” conditions.

PCC AC Electrical Characteristics vee = —4.2vto —5.7V, Vo = Voca = GND

Symbol Parameter Te = —d0C Te = +28°C Tc= +85C | ynits | Conditions
Min Max Min Max Min Max
maxgg | Toggle Frequency
(Full Swing) 250 250 250 MHz {Note 2)
fmaxgg | Toggle Frequency
(Reduced Swing) 700 700 700 MHz (Note 3)
teLH Propagation Delay
oL Data to Output 0.65 1.70 0.65 1.80 0.70 1.80 ns
t Transition Time Flgures 1 and 2
TLH
e 20% 10 80%, 80% t020% | 20 1.40 0.35 110 | 035 1,10 ns
Military Version
DC Electrical Characteristics
VEg = —4.2V 1o —5.7V, Voo = Vgoa = GND, Tg = —55°C to +125°C (Note 3)
Symbol Parameter Min | Typ | Max | Units Te Conditions Notes
Vo Output HIGH Voltage | _ 0°Cto
1025 870 my +125°0
—1085 —870 | mV —55°C | ¥in = Vip Max) | Loadingwith | | 5 4
VoL Output LOW Voltage | _ 0°Cto | O ViL (Min) 500 to —2.0V
1830 1620 my +125°C
—1830 —1555 | mV —B5°C




Military Version (continued)

DC Electrical Characteristics
Vee = —4.2V 1o —5.7V, Voo = Vooa = GND, To = —55°C to +125°C (Note 3) (Continued)

Symbol Parameter Min Typ Max Units Te Conditions Notes
Voo | Output HIGH B o°Cto
Voltage 1035 Wiz
—1085 mV | —55°C |y = Vg (Max) | Loading with 123
o or Vi (Min) 5011 to —2.0V ”
VoLc | Output LOW 1616 | mv o°Cto L
Voltage +125°C
—1555 my —55°C
Ves Qutput Reference _ Cto _ _
Voltage 1260 | mv +125°C lygg = O pA, Vgg = 4.2V 1,2,3
oCto __ __
1380 1260 myv +125C lvgg = —250 uA, Vgg = =57V 1.2.3
- 1396 my | —55°C |lypg = —350 pA, Veg = —5.7V
Voirr | Input Voltage —-55°Cto ] .
Differantial 150 my +125°C Required for Full Quiput Swing 1,23
Veum Common Mode _ _ —55°Cto
Voltage Voo — 20 Voo — 05| Vv +125°C 1,2,3
VIH Single-Ended _ _ —55°C to | Guaranteed HIGH Signal for All
Input High Voltage | 119 870 | MV | 128G | Inputs (with Dy tied to Vi) 12,34
ViL Single-Ended —55°C to | Guaranteed LOW Signal for All
—18 — 1475 =
Input Low Voltage | 1520 475 | MV T 125°C | Inputs with D, fied to Vgg) 12,34
[ Input HIGH Current 0°Cto
" P 50 BA L e | YIN = ViH (M Da-De = Veg,
Da-Da = ViL (Min) 1,23
70 uh | —55°C
lceo Input Leakage _ —-55°Cto | ViN = Veg, Da-Dg = Vpg.
Current 10 wA L 125°C | Da-Dg = VIL (M 1.2.3
133 Power Supply _ _ —55°Cto | Dy-Dg = Vgg,
Current 85 25 mA +125°C | Da-De = VL (Min} 1,23

Naote 1: F100K 300 Sarias cokd tamparaturs tasting is psriormad by tamparaturs soaking (to guarantss junction tamperaturs aquals —55°C), than tasting
immadiataly without allgwing for the junction tamparatura to stabilize dus 1o haat dissipation aftar powar-up. This providas “cold start” spacs which can ba
considerad a worst case condition at cold temperaturas.

Note 2: Screen tested 100% on sach device at —55°C, +25°C, and +126°C, Subgroups 1, 2, 3, 7, and 8.
Nate 3: Sample tastad (Mathod 5005, Tabla ) on 2ach manufactured lot at - 55°C, +25°C, and +125°C, Subgroups A1, 2, 3, 7, and 8.
Note 4: Guarantaed by applying spacified input condition and tasting Vou/Vor.

AC Electrical Characteristics
Vee = —4.2V 1o —5.7V, Voo = Vooa = GND

Tc = —-55°C Te= +25°C Te = +125°C
Min Max Min Max Min Max

Symbol Parameter Units Conditions HNotes

tpLH Propagation Delay

toaL Data to Output 0.40 2.30 0.60 2.20 0.60 270 ns 1,23

Figures 1 and 2

fen | Transition Time 020 140 | 020 140 | 020 140 | ns 4

trHL 20% 10 80%, 80% 10 20%

Naote 1: F100K 300 Saries cold tampearatura tasting is performead by tamparatura scaking (to guarantes junction tamperature 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 device at +25°C temparature only, Subgroup A9,

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 tasted at + 256°C, +125°C and - 55°C temparaturs (design characierization data).




Test Circuit

PULSE
GENERATOR

Notes: Ver, Vo = +2V, Vpg = —2.6V
L1 and L2 = squal langth 501} impedance lines
Rt = 501} terminator internal to scops
Decoupling 0.1 wF from GND to Vo and Ve
All unused outputs are loaded with 500 to GND
€y = Fixture and stray capacitance = 3 pF

Switching Waveforms
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FIGURE 1. AC Test Circuit
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FIGURE 2. Propagation Delay and Transition Times

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:

100314
Device Type
(Basic)
Package Code

o C QB

D = Ceramic DIP

F = Quad Cerpak

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

S = Small Outline (SOIC)

Special Variation
QB = Military grade device with
environmental and burn-in
processing

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







Physical Dimensions inches (milimsters)
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Physical Dimensions inches (milimsters) (Continued)
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100314 Low Power Quint Differential Line Receiver

Physical Dimensions inches (milimeters) {Continued)
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LIFE SUPPORT POLICY

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

|| 0007 10

€.004

0.075 MAX 0.050
1 ™ spLrs ™ [ on3s
.050 + 0.005
ﬁp — -— 0.085 A
W24B (REY D}
24-Lead Quad Cerpak (F)
NS Package Number W24B

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
to the user.

Lit. # 114905

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.
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