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General Description

The 100380 is a hex translator for converting F100K logic
levels to TTL logic levels. Unlike other level translators, the
100390 operates using only one + 5V supply. Differential
inputs allow each circuit to be used as an inverting, non-
inverting, or differential receiver. An internal reference gen-
erator provides Vgg for single-ended operation. The stan-
dard FAST® TRI-STATE® outputs are enabled by a com-
mon active low TTL compatible OE input. Partitioned Vccs
on chip are brought out on separate power pins, allowing
the noisy TTL V¢ power plane to be isolated from the rela-
tively quiet ECL Vgc. The 100390 is ideal for applications
limited to a single + 5V supply, allowing for easy ECL to TTL
Interfacing.
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Low Power Single Supply Hex ECL-to-TTL Translator

Features

m Operates from a single +5V supply

# TRI-STATE outputs

B 2000V ESD protection

| Vpg supplied for single-ended operation

Logic Symbols
[o1o16141616
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FAST® and TRI-STATE® are registered trademarks of National Semiconductor Corporation
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Q [ Q, Q Q [+ Qo-Qs Data Outputs (TTL)
1 1 1T T 1 OE Output Enable (TTL)
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Truth Table
Data Control it
Inputs Input Outputs Comments
(PECL) (TTL)
Dn D_n ﬁ Qﬂ
X X H z Outputs Disable
L H L L Differential Operation
H L L H Differential Operation
L L L U Invalid Input States
H H L U Invalid Input States
OPEN | OPEN L U Invalid Input States
L Ve L L Single Ended Operation
H VBB L H Single Ended Operation
VBB L L H Single Ended Operation
Vea H L L Single Ended Operation
Vg OPEN L H Single Ended Operation
OPEN Ves L L Single Ended Operation

H = HIGH Voltage Level
L = LOW Voltage Level
Z = HIGH Impedance

U = Undefined

OUTPUT

BUFFER

(TTLve)
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Absolute Maximum Ratings (ote 1)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for availability and specifications.

Voitage Applied to Output
in High State (with Voo = 0V)
TRI-STATE Output

Current Applied to Output
in Low State (Max)

ESD Last Passing Voltage (Min)

—0.5Vto +5.5V

Twice the Rated I (mA)
2000V

Recommended Operating

Storage Temperature —65°Cto +150°C
Maximum Junction Temperature

Ceramic +175°C

Plastic +150°C
Vg Pin Potential to

Ground Pin —0.5Vio +7.0V
TTL Input Voltage (Note 2) —-0.5Vto +7.0V

TTL Input Current (Note 2)
Vgg Output Current

ECL Input Potential

V¢ Differential
ECLVccto TTL Ve

—30mAto +5.0mA

—50mAto +1.0mA
GND to ECL Vg + 0.5V

—1.0Vto +1.0V

Conditions
Case Temperature 0°Cto +85°C
Supply Voltage +4.75V to +5.25V

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

Note 2: Either voltage limit or current limit is sutficient to protect inputs.

DC Electrical Characteristics ecLvoc = +50V +5%, TTLVeg = +5.0V 5%, GND = OV

Symbol Parameter Min Max Units Conditions

ViH Input HIGH Voltage Data ECL Vg — 1.165 | ECL Voo — 0.870 v E:irt:r(ntaf:grl](:i;lniﬁrj:::; :\I;I;B)
OE 2.0 V | Guaranteed HIGH Signal (TTL)

Vi Input LOW Voltage Data ECL Ve — 1830 | ECL Ve — 1.475 v '(;:i::raa?:éﬁ):\: ri:g{\i: ;zrt(/’\bléa)
OE 0.8 V | Guaranteed LOW Signal (TTL)

VeB Output Reference Voltage ECLVce — 138 | ECLVge — 1.26 \ Igg = 0.0mA or —1.0 mA

VoH Output HIGH Voltage (TTL) 27 v loy = —3mA

VoL Output LOW Voltage (TTL) 0.5 \ loL = 24 mA

i Input HIGH Current Data 50 pA !,N = V[H(Max),‘ Do-Ds = Vgg,

Do-Ds = Vi_(Min)

OE 20 pA | Vi =27V (TTLD

i Input LOW Current OE —-200 pA | VN = 0.5V (TTL)

Igvi Input Breakdown Current OE 10 pA | ViN=T7.0V(TL)

lcBO Input Leakage Current 10 LA !m = GND, DOst = Vgs

Dg-Ds = V) (Min)
lozH TRI-STATE Current 50 uA Vout = +2.7V
Output HIGH
lozL TRI-STATE Current 50 pA Vout = +0.5V
Output LOW

lcc ECL Supply Current 13 30 mA

locz TTL Supply Current 10 20 mA | TRI-STATE

lcoL TTL Supply Current 8 17 mA | Low State

locH TTL Supply Current HIGH 0.4 20 mA | HIGH State

los Output Short-Circuit Current —150 —60 mA | Vouyt = 0.0V, Ve = +5.25

Vit Differential input Voltage 150 mV | Required for Full Output Swing

Vem Common Mode Voltage ECLVge — 2.0 ECL Vg — 0.5 v

Vep Clamp Diode Voltage -1.2 iy = —18 mA




DIP AC Electrical Characteristics
Voc = 5.0V £5%; Tc = 0°C to +85°C

Symbol Parameter Tc=0C Tc = +25°C Tc = +85°C Units f:g.
Min Max Min Max Min Max o-
Fmax Maximum Clock Frequency 100 100 100 MHz
tpLH Propagation Delay
tonL Data to Output 3.5 7.2 35 6.8 3.5 6.7 ns 1
tpzH Output Enable Time 2.7 4.8 2.7 4.8 3.0 5.1 ns 2
tpzL 2.4 4.0 24 4.0 2.6 4.2
tpHZz Output Disable Time 2.9 5.8 2.9 5.4 2.7 5.1 ns 2
tpLz 2.3 3.9 2.2 3.9 22 3.9
SOIC, Cerpak and PCC Package AC Electrical Characteristics
Vcg = 5.0V £5%; Tg = 0°C to +85°C
— e - o = +85° ig.
Symbol Parameter Tc=0cC Te = +25°C Te 85°c Units ';'g
Min Max Min Max Min Max 0-
Fnmax Maximum Clock Frequency 100 100 100 MHz
teLH Propagation Delay
. 7. . 6. 35 .5 1
tpHL Data to Output 35 0 35 6 6 ns
tpzH Output Enable Time 27 4.6 2.7 46 3.0 4.9 ns 2
tpzL 2.4 3.8 2.4 3.8 2.6 4.0
tPHZ Output Disable Time 2.9 5.6 2.9 5.2 2.7 49 s 2
tpLz 23 3.7 2.2 3.7 2.2 37

Switching Waveforms

0.7£0.1ns —by l4—0.710.1 ns

80%
PECL INPUT 50%

20% |
ECL Vg - 1.69V
toLn _’l

-

ECL Vg - 0.95V

TTL
OUTPUT

2.5ns
OF INPUT
L
Vou=-0.3V VOH
TIL OUTPUT 1.5v OH ™5
ov
b tuz
3.5¥
TTL OUTPUT 1.5V o 0.3V
VoL
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FIGURE 2. Enable/Disable Propagation Delay
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Test Circuit

ECLVe

ECLVge = 132V [ TCLveg

_I_ ECLV(( - 0.95V
ECLV - 1.69V FrEcL _l

Y cany o
S/H 7 _
L1
50

Frr —l
S/H

OPEN

AR

+7.0v
-y 0.1 uf
TTLVee St

1
1
1 100390
1
1

Notes:

GND = OV, ECL Vg = +5V, TTL Vgg = +5V

L1 and L2 = equal length 5002 impedance lines

500} terminators are internal to S/H measurement unit
Decoupling 0.1 uF from GND to ECL Vg and TTL Voo
All unused outputs are loaded with 5000 to GND

C_ = Fixture and stray capacitance = 50 pF

Switch S1 is open for tp . tpHL, tpHz and tpzy tests
Switch S1 is closed only for tp 7 and tpz|_ tests

Application Notes

1. Device performance will be enhanced by the use of dual 4.
Vee power planes as illustrated in the Application Fig-
ures 4 and 5. This will minimize the coupling of TTL
switching noise into the primary reference to the ECL
circuitry and take full advantage of the 100390’s on chip
Ve partitioning.

2. The device’s partitioned Vg may be operated from two
5V, 5% tolerance, supplies provided that they are 5.
ramped up/down together so that the max differential is
1V. This is to prevent overstress to internal ESD diodes.
If the ECL driver to the F390 is powered from a separate
supply, it must obey this sequence rule also.

3. Glitch-free power up, independent of Data input levels, is
achieved if TTL logic HIGH is held on the Output Enable
pin during ramping up/down of the Vg supply. 7

TL/F/10897-7

FIGURE 3. AC Test Circuit

Undefined output states can occur for some invalid com-
binations. See Truth Table. This should be avoided to
prevent possible oscillation or increased power con-
sumption due to TTL outputs biased into a quasi state
with both pullup and pulldown stages partially on. TRI-
STATEing the outputs will ¢ sunteract the effects of inval-
id input states.

Pins 8, 15, and 22 on the 28-pin PCC package are tied to
the chip’s substrate and are named GNDs. These pins
are electrically common to the ground pins 1, 2, and 28.
For best thermal performance, tie the GND pins to the
circuit ground plane. They may be tied to an electrically
isolated thermal dissipation plane or may float.

6. Figure 4 illustrates typical differential input operation.
. Figure 5 illustrates typical single-ended input operation.




Application Notes (continued)

Vo +5.0VIC
ECLVge PLANE = TILVg PLANE
1 — T
ENABLE Yoo
Vee
ECL 0 L
DRIVER _ 5 LOGIC
)| 100390
Ve ﬁl;_soo
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FIGURE 4
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FIGURE 5

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 Number (Basic) w Special Variation

QB = Military Grade Device
Package Code - with Environmental
D = Geramic Dual-In-Line and Burn-in Processing
F = Quad Cerpak
Q = Plastic-Leaded Chip Carrier (PCC) Temperature Range
P = Plastic DIP

C = Commercial (0°C to +85°C)

S = Small Outline (SOIC) M = Military (—55°C to +125°C)




Physical Dimensions inches (milimeters)

24-Lead Ceramic Dual-In-Line Package
(0.400" Wide) (D)
NS Package Number J24E

1.215 .
- 3088 -
0.025 MAX 0.030-0.055
{0.64) 2 13 (0.76—1.40)
RAD rﬁr"ﬁr"1r"1r"1r"1f‘l|"1r"‘|r"ﬁr"1rﬂ RAD TYP
0390
(@.91)
MAX
v L J
l;JUUUUUCrUUUU'?Z]
_} 0.032-0.082
0.005 GLASS 0.050-0.060 |\ (081 -1.07) 0.400-0.430 0.180
{0.13) SEALANT (127 -1.52) 0.015-0.055,, (10.16-10.92) (4.57)
MIN TYP {0.38 - 1.40) * MAX
T N n o | a| x
H 5.72)
Y waxve 1 J
. \
90°—100° p.008-0.012
LN TYP > 20-030)
0128 v
0.055 0.030-6.110 0.015 - 0.021 . (318 0.435-0.535
g (229-2.19) (0.38-053) WIN (11.05-1359)
MAX TYP TP i TP
BOTH ENDS J24E (REV )




Physical Dimensions inches (milimeters) (Continued)

= 0.6141
] 0.5985

LEAD NO 1 0.2992
IDENTIFlCATION\— - - | o.?u
7

0.1043 80053
0.0926 o028 00091 1YP ALL LEADS—
285 0118 45°xGTs 0.23

235 0.0040 0:25

SEATING + HHHHHHHHHHHI‘ J L O

PLANE } ~[0:004 30 MAX m>7"
TI% ALL LEAD %‘IPS’J L& 8?23 ALL LEADS

. 1.27

TYP ALL LEADS

0.40 M248 (REV F)
24-Lead Molded Package
(0.300” Wide) (S)
NS Package Number M24B
1.194-1.214
[30.33-30.84]
0.202
[5.13] 13
[_ll_lﬁl_lﬁﬁf_'lf—ll"lﬁ[_ln
o 0.055-0.045 T
" lo89-114] \9 0.337-0.347
[8.56-8.81]
| N S N Gy D ) D J R |
12
PIN NO. 1 IDENT 0.125
¢ (3.18]
0.125-0.135
0.060 0.039 -
3.18-3.43 TYP ax 0.390-0.410
t rl s (0.99) 77 0.065 [9.91-10.41]
[1.65)
0.145-0.200 90°-100°
[3.68-5.08] — [ 860-94° e’
0.380
0.020 Lo 0.125-0.140 1 o | [9.65) N
[0.51] [3.18-3.56] | | T poer-00s7 o040
0.050 1yp - [s-145] 70 L, | 0428, ms]
[1.27] [1057”‘02
- 0.009-0.015 = 0.8
0.015-0.021 0.080-0.110 .
[0.58-0.53) "'° [2.29-2.79] TP [0.23-0.38]
HZ4E (REV &}

24-Lead Plastic Dual-In-Line Package (P)
NS Package Number N24E




Physical Dimensions inches (millimeters) (Continued)

28-Lead Plastic Chip Carrier (Q)
NS Package Number V28A

o.4ig-o.4gs
[11.43-11.58] 4so y 0:045
PIN #1 IDENT [(1.14]  0.013-0.021
4 1 26 (Eboég—g.g?]zml ‘Ii [0.33-0.53]
Hn 25 —
0 i 7] F
O [ 0.390-0.430 1o
E % [9.91-10.92]
O ]
1 | L [T19
oo . T
'ZL.P 0.050 _,Lrlﬁ_ | |- 0-020 i ryp
[1.27) TYP [0.51]
0.300 ‘.} 0.090-0.120 TYP
L— TYP
[7.62] 0.165-0.180 1yp {2.29-3.05]
[4.19-4.57]
ioicizizisiz
[
[ A
=
o —
=l
—
3L
8
=
b
=L
= —
o ]
o —
oy 0.045
45 X7 14]
0.485-0.495 L
[12.32-12.57] v28A (REV J)




100390 Low Power Single Supply Hex ECL-to-TTL Translator

Lit. # 114945-002

Physical Dimensions inches (millimeters) (Continued)

0.360 0.370 MIN 0.360 0.007
o5 TP Tryp i o TYP > 0,004 TP
(MOLDED BODY)
PIN NO. 1
mem\

24 g 11T
4« B} 18 fr [}
————— o
——— o
+ ————— —— 1
= a
6 13= 1]
7 12 l

0018 ., _| | _ 0.075 MAX | 0.050
o016 P > “— 8 PLCs ™ [* 003
0.050 0.005 %_
b — 0.085 MAX
l——0.400 MAX __, |
TYP
GLASS
W24B (REV D)
24-Lead Quad Cerpak (F)

NS Package Number W248B

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 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 inju \/
asonably exp 0 resu gnifical jury 078618
to the user. -t —
National Semiconductor National National National National Semiconductores National Semiconductor
Corporation GmbH Japan Ltd. Hong Kong Ltd. Do Brazil Lida. {Austraiia) Pty, Ltd.
2900 Semi Drive 10 Sanseido Bldg. 5F 3th Floor, Straight Block Av. Bng. Faria Lima, 1409 16 Business Park Dr.
P.O. Box 58090 D-8080 Fiirstenfeldbruck 4-15-3 Nishi Shinjuku Ocean Centre, 5 Canton Rd. 6 Andar Notting Hill, VIC 3168
Santa Clara, CA 95052-8090  Germany Shinjuku-Ku, Tsimshatsui, Kowloon Cep-01451, Pauhstano, Australia
Tel: 1(800) 272-9959 Tel: (0-81-41) 103-0 Tokyo 160, Japan Hong Kong Sao Paulo, SP, Brazil Tet: (3) 558-9999
TWX: (910) 339-9240 Telex: 527649 Tel: 3-3299-7001 Tet: (852} 737-1600 Tel: (55-11) 212-5066 Fax: {3) 558-9998
Fax: (0-81-41) 10-35-06 FAX: 3-3299-7000 Telex: 51292 NSHKL Telex: 3911131931 NSBR BR
Fax: {852) 736-3960 Fax: {§5-11) 212-1181

National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves the night at any time without notice to change saxd circuitry and specifications.
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