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General Description

The 100323 is a monolithic device containing six bus drivers  nation supply is —2.0V and thus present a high impedance
capable of driving terminated lines with terminations as low  to the data bus.

as 250. To reduce crosstalk, each output has its own re-
spective ground connsction. Transition times were designed
to be longer than on other F100K devices. The driver itself
performs the positive logic AND of a data input (D;-Dg) and ~ Features

the OR of two select inputs (E and either DEy, DEg, or DEg). & 509 power reduction of the 100123
Enabling of data is possible in multiples of two, L.e., 2,4 or & 2000V ESD protection

all 6 paths. All inputs have 50 k€l puil-down resistors. ®m —4.2V to —5.7V operating range
The output voltage LOW level is designed to be more nega- & Drives 250 load

tive than normal ECL outputs (cut off state). This allows an
emitter-follower output transistor to turn off when the termi-

NOTE: All informatian for the 100323A is ADVANCED INFORMATION.

m Available to industrial grade temperature range
m Tighter AG specifications available on the 100323A
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Logic Diagram T-52-0 q
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Truth Table
E DE, Dn Dn+ 1 On On+i
L L X X Cutoff Cutoft
X H L L Cutoff Cutoff
X H L H Cutoff . H
X H H L H Cutoff
X H H H H H
H X L L Cutoff Cutoff
H X L H Cutoff H
H X H L H Cutoff
H X H H H H
H = High
Cutolf = Lower-than-LOW state
L= Low
X = Don't Care
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Absolute Maximum Ratings (Note 1)

Recommended Operating

UY4E D 6501122 00732k2 8 EMNSCL

If Military/Aerospace specified devices are required, Conditions T" - q
please contact the National Semiconductor Sales Case Te rat 55( 4]
Oftice/Distributors for avatlability and specifications. ase femperafure
Commercial 0°Cto +85°C
Storage Temperature —65°Cto +150°C Industrial —40°Cto + 85°C
Maximum Junction Temperature Military —-55°Cto +125°C
Ceramic +175°C Supply Voltage (V ~57Vto —4.2V
Plastic +150°GC PRy 9 Vee)
Vee Pin Potential to Ground Pin —7.0Vto +0.5V
Input Voltage (DC) Vge to +0.5V
Output Current (DC Output High) ~50 mA
ESD Last Passing Voltage (Min) 2000V
Commercial Version—100323
DC Electrical Characteristics
VeEg = —4.2Vto —5.7V, Vgc = Veea = GND, Tg = 0°C to +85°C (Note 3)
Symbol Parameter Min Typ Max Units Conditions
VIH Input HIGH Voltage —-1165 —870 mV | Guaranteed High Signal for ALL Inputs
ViL Input LOW Voltage —1830 —1475 | mV | Guaranteed Low Signal for ALL Inputs
VoH Output HIGH Voltage | —1025 | —955 | —870 | mV | Vy =V} (max) OF VI (miny | Loading with 250 to
—-2.0V
Voue Output HIGH Voltage | —1035 mV [ ViN = VI (min) OF VIL (max) | Loading with 250 to
—2.0V
VoLz Cut-Off LOW Voltage —1950 | mV | VIN = Vit (min) Of ViL (max) | Loading with 250 to
—2.0V
he Input LOW Current 0.50 FA | VIN = ViL (min)
1 Input HIGH Current 240 PA [ ViN = ViH (max)
lgg Power Supply Current | —121 -91 -57 mA | Inputs Open

Note 1: Absolule maximum ratings are values beyond which the device may be damaged or have its useful lite impaired. Functional operation under thess
conditions is not implied.

Note 2: ESD testing conforms to MIL-ST0-883, Msthod 3015.

Note 3: The specified limils represent “worst case” values for the parametar. Since these values normally occur at the temperature extremes, additional noise
immunity and guardbanding can be achieved by decreasing the allowable system operating ranges. Conditions for testing shown in the tables are chosen to
guarantee operation under "worst case" conditions.

Dual-In-Line Package AC Electrical Characteristics
Vege = —4.2Vto =57V, Vog = Voca = GND

Tec=0C Te = +25°C Te = +85°C "

Symbol Parameter Units Conditions

Min Max Min  Max Min Max
tpzH Propagation Delay 1.90 3.60 1.90 3.60 2.00 3.80 ns
tpHz Data to Output 1.30 2.70 1.30 2.70 1.50 2.70
tpzH Propagation Delay 1.90 3.60 1.90 3.60 2,00 3.90 ns
tpHz Dual Enable to Output 1.60 3.00 1.60 3.00 1.70 3.40 .

- Figures 1and 2

tezH Propagation Delay 1.80 3.50 1.80 3.50 2.00 3.80 s
teHz Common Enable to Output 1.50 2.90 1.50 2.90 1.60 3.00
trzu Transition Time 0.50 1.80 0.50 1.80 0.50 1.80 s
trHz 20% t0 80%, 8G% to 20% 0.35 1.40 0.35 1.40 0.35 1.4Q )
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Commercial Version—100323 (continueq)

T-59-09
PCC and Cerpak AC Electrical Characteristics
Veg = —4.2Vto ~5.7V, Voc = Voca = GND
Tg=0C Tg = +25°C Tg = +85°C

Symbol Parameter ¢ c ¢ 3 Units Conditions

Min Max Min Max Min Max
tpzH Propagation Dslay 1.90 3.40 1.90 3.40 2.00 3.60 ns
tenz Data to Output 1.30 2.50 1.30 2.50 1.50 2.70
tpzy Propagation Delay 1.90 3.40 1.90 3.40 2.00 3.70 ns
Lf Dual Enable to Qutput 1.60 2.80 1.60 2.80 .70 3.00
FHZ P 17 Figures 1 and 2
tpzH Propagation Delay 1.80 3.30 1.80 3.30 2.00 3.60 ns
tpHzZ Common Enable to Output 1.50 2.70 1.50 2,70 1.60 2.80
trzn Transition Time 0.50 1.70 0.50 1.70 0.50 1.70 ns
tTHZ 20% to 80%, 80% to 20% 0.35 1.30 0.35 1.20 0.35 1.30 |
Note: The specified limits represent the value for the parameter. Since these values normally occur at the temperature extremes, additional noise immunity and
guard banding can be achieved by di ing the allowable system operaling ranges. Conditions for testing shown in the tables are chosen to guarantee operation

under “worst case” conditions.

Commercial Version—100323A

PCC AC Electrical Characteristics
Vee = —4.2Vto ~5.7V, Voc = Voca = GND

Tg =0C Te = +25°C Tc = +85°C
Symbol Parameter c ¢ ¢ Units | Conditions
Min Max Min Max Min Max
tpzH Propagation Delay
tpHz Data to Output
tezH Propagation Delay
tpHZ Data Enable to Output
tpzy Progagation Delay
tpHz Common Enable to Output
trz1 Transition Time
tTHzZ 20% to 80%, 80% to 20%
tsG-G Skew, Gate to Gate

Industrial Version—100323—Preliminary

DC Electrical Characteristics
Veg = —4.2Vto -5.7V, Voo = Voca = GND, Tg = —40°C to +85°C (Note 1)

Tc = —40° Tc = 0°C to +85°C
Symbol Parameter ¢ ¢ c Cto Units Conditions
Min Max Min Max
ViH Input HIGH Voltage —1165 —870 1165 —870 mv Guaranteed High Signal
for All Inputs
Vo Input LOW Voltage 1830 1475 —1830 —1475 mv Guaranteed Low Signal
for All Inputs
Vou Qutput HIGH Voitage _ _ _ B VIN = ViH(max) | Loading with
1085 870 1025 870 mV or VIL (min) 250 to —2.0V
Voue Output HIGH Voltage 1095 1035 mv ViN = ViH (min) | Loading with
or Vit (max) 250 to —2.0V
Voiz Cut-Off LOW Voltage —1900 — 1950 mv VIN = ViH (min) Loading with
or Vit (max) 250 to —2.0V
liL Input LOW Current 0.50 0.50 RA VIN = ViL (min)_
li Input HIGH Current 240 240 pA VIN = ViH (may)
lge Power Supply Current —121 —57 —121 —57 mA Inputs Open
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Industrial Version—100323—Preliminary (continued)

T-57-09
PCC AC Electrical Characteristics A
Veg = —4.2Vio —5.7V, Vgc = Vgea = GND )

Tc = —40°C Tg = +25°C Tg = +85°C -

Symbol Parameter Units Conditions
Min Max Min Max Min Max

tpzn Propagation Delay 1.80 3.40 1.90 3.40 2.00 3.60 ns

tpHZ Data to Output 1.20 2.50 1.30 2.50 1.50 2.70

tpzH Propagation Delay 1.80 3.40 1.90 3.40 2.00 3.70 ns

tpHz Data Enable to Output 1.50 2.80 1.60 2,80 1.7Q 3.00 Fi fand 2

igures 1 an

tpzH Propagation Delay 1.70 3.30 1.80 3.30 2.00 3.60 ns

tpHZ Common Enable to Output 1.40 2.70 1.50 2.70 1.60 2.80

tyzH Transition Time 0.40 1.70 0.50 1.70 0.50 1.70 ns

tTHz 20% to 80%, 80% to 20% 0.25 1.30 0.35 1.20 0.35 1.30

Note: The specified limits represent the "“worst case” value for the parameter. Since these values normally occur at the temperalure extremes, additional noise
immunity and guardbanding can be achieved by decreasing the allowable system operaling ranges. Conditicns for testing shown in the tables are chosen to
guarantee operation under "'worst case” conditions.

Military Version—100323—Preliminary

DC Electrical Characteristics
VEg = —~4.2Vto 5.7V, Voo = Vgoa = GND, Tg = —55°C to +125°C

Symbol Parameter Min Max |Units Te - Conditions Notes
Vou Output HIGH Voltage | ~1025] —870 | mV | 0°Cto +125°C ViN = Vi {max) Loading with 123
—~1085| —870 | mv —55°C or VL (min) 25Q.t0 -2.0v| =
VoHc | Output HIGH Voltage | —1035 mV | 0°Cto +125°C
—1085 mv —55°C VIN = VIH (min) Loading with
1,2,3
VoLc | Output LOW Voltage —~1610| mV [ 0°Cto +125°G | O VIL (max) 250 to —2.0v
—1555| MV -55°C
VoLz |Cut-Off LOW Voltage —-1950 0°Cto +125°C |Vin = ViH (min) Loading with
mv —orv 25010 —20v| ++23
—1850 -55°C IL (max) 0~
ViK Input HIGH Voltage —1165| —870 | mV | —55°Gto +125°C Guaranteed HIGH Signal 1,2,3,4
for All Inputs
ViL Input LOW Voltage ~1830| —1475| mv | -55°G to +125°C Guaranteed LOW Signal 1,2,3.4
for All Inputs ) i
e Input LOW Current 0.50 pA | —55°Cto +125°C|Vee = 4.2V, Vjy = VIL (min) 1,2,3
i Input HIGH Current 240 | pA | 0°Cto +126°C |Vge = —5.7V,Viy = V4 (miax) 128
340 | pA —55°C a
lee Power Supply Current Inputs Open
—145] —55 ERe .~ VEE = —4.2Vt0 —4.8V
_150 mA | —55°CGto +125°C VEE = —4.2Vto —5.7V 1,2,3
Note 1: F100K 300 Series cold temperature testing is performed by temp soaking (to junction temperalure equals —65°G), then testing

immediately without allowing for the junction temperature to stabilize due to heat dissipation after power-up. This provides “cald start" specs which can be
considered a worst case condilion at cold temperatures.

Nots 2; Screen tosted 100% on each device at —55°C, +25°C, and + 125°C, Subgroups 1, 2, 3, 7, and 8.
Note 3: Sample tested (Method 5005, Table I) on each manufactured lot at —55°G, -+25°C, and + 125°C, Subgroups A1, 2, 3, 7, and 8.
Note 4: Guaranteed by applying specified input condition and testing Vou/Vor.
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Military Version—100323—Preliminary (ontinueq) T-52-04

AC Electrical Characteristics—All Packages
Vee = —4.2Vto ~5.7V, Vg = Vgoa = GND

Tg = —55°C Te = +25°C Te = +125°C ’
Symbol Parameter c L ¢ Units Conditions
Min Max Min Max Min Max
tpzH Propagation Delay 1.70 4.00 1.70 4.00 1.80 4.20 ns
tpHz Data to Output 1.10 3.10 | 1.10 3.10 1.30 3.10
tpzH Propagation Delay 1.70 4.00 1.70 4.00 1.80 4.30 ns
toHz Data Enable to Output 1.40 3.40 1.40 3.40 1.50 3.80 )
Figures 1and 2
tozH Propagation Delay 1.60 3.90 1.60 3.90 1.80 4.20 ns
tpHz Common Enable to Output 1.30 3.30 1.30 3.30 1.40 3.40
trzu Transition Time 0.40 2.20 0.40 2.20 0.40 2.20 s
tTHz 20% to 80%, 80% to 20% 0.25 1.80 0.25 1.80 0.25 1.80

Note 1: The specified limits represent the “worst case"” value for the parameter. Since these “worst case™ values normally accur at the temperature extremes,
additional noise immunity and guard banding can be achieved by decreasing the allowabla system operating ranges.

Note 2: Conditions for tesling shown in the tables are chosen to guarantes operation under "worst case" conditions.

Test Circuitry
- Vee Notes:
PULSE [ V. - tav - -2
GENERATOR \ 'cc: Voca , Veg ‘sv
01 4F L1 dnd L2 = equal length 500 impedance lines
= I Ry = 501 terminator internal to scope
[} ] = Decoupling 0.1 pF trom GND to Vgg and Veg:
SCOPE A All unused outputs are loaded with 250 to GND
CHAN A \ ! I l ' I Ci = Fixture and stray capacitance < 3 pF
Rr -_L - 124 #2020 1918 e 1,05 v Pin: numbers shown are for flatpak; for DIP see
- 2 logic symbol .
%0 7=
= —AMW—13 1850
Ba " BV
| A K HI=a
[ 13 —VWA—
7.8 9 1011 12 +——Vece
Vee 50 I [ l
L

L2
= 50 (] ; SCOPE
\ !

el TLE L
I ]

TUF(9877-5
FIGURE 1, AC Test Circuit
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Timing Waveform

defined as follows:

0.7£0.4 ns-»l |<—D.7=0.1 ns
+1.05V

+031V

QUTPUT

J D -

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

100323 or 100323A D C QR

Device Number (Basic)

Package Code

D = Ceramic Dual-in-Line
F =Quad Cerpak

Q = Plastic-Leaded Chip Carrier (PLCC)

T-53- 04

TL/F/9877-6

—r— Special Variations

QR =Commercial grade device
with burn-in

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

Temperature Range

G =Commercial (0°C to +85°C)
=Industrial (—40°C to +85°C)
(PCC Only)
M = Military (~55°C to +125°C)
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Physical Dimensions inches (milimeters) NATIONAL SEMICOND (LOGIC)
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Note: Pedestal as shown on base is not available for F100K ECL products.
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Physical Dimensions inches (milimeters) (Continued) Lit, # 114909
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LIFE SUPPORT POLICY

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS GRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL
SEMICONDUCTOR GORPORATION. As used hersin:

1. Life support devices or systems are devices or 2. A critical component is any component of a life

systems which, (a) are intended for surgical implant support device or system whose failure to perform can
into the body, or (b) support or sustain life, and whose be reasonably expected to cause the failure of the life
failure to perform, when properly used in accordance support device or system, or to affect its safety or
with instructions for use provided in the labeling, can effectiveness.
be reasonably expected to result in a significant injury
to the user.
Natlanal Natlonal Nattonal Natlonat Natlonal Semicondutorss Nallonat Semiconductor
Corporation GmbH Japan Lid. Hong Kong Ltd. Do Brasil Lida, {Australia) PTY, Ltd.
2900 Orve 10 Sansexdo Bidg. 5F Suite §13, 5th Floar Av. Brig. Faria Lima, 1283 1st Floor, 441 St Kilda Rd.
£.0. Box 58090 D-8080 Furstenfeldbyuck 415 Nishi Shinjuku Chinacham Go'den Plaza, 8.0 Andor-Canj. 62 Me’boumns, 3004
Santa Clasa, CA 95052-8090  Waest Geimany Shinjuku-Ku, 77 Mody Road, Tsimshatsui €ast, 0145¢ Sag Pau'o, SP, 8rasil Victdry, Austrata
Tek 1(800) 272-9959 Tek {0-81-41) 103-0 Tokyo {60, Japan Kawloon, Hong Kang Tek (55/11) 212.5066 Tel: (03) 267-5000
TWX: (910) 339-9240 Telax: 527-649 Tek 33-299-7001 Tek 3-7231290 Fax: (55/11) 211-1181 NSBRBR  Fax: 61-0-2677458
Faxc (08141} 103554 FAX: 33-299-7000 Telax: 52596 NSSEA HX
Fax: 38112536
National doa3 nol assuma any rasponsibitty for usa of any circutry , 10 circul patent censes are impiied and National reserves the right at any tme without notice to change said tircuitry and spacifications.
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