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Low Power Single Supply Hex PECL-to-TTL Translator

General Description

The 100390 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, nonin-
verting, or differential receiver. An internal reference gener-
ator provides Vpgg for single-ended operation. The standard
FASTO 3-STATE outputs are enabled by a common active
low TTL compatible OE input. Partitioned Vs on chip are
brought out on separate power pins, allowing the noisy TTL
Vcc power plane to be isolated from the relatively quiet
ECL Vcc. The 100390 is ideal for applications limited to a
single +5V supply, allowing for easy ECL to TTL Interfac-
ing.

Features

m Operates from a single +5V supply

m 3-STATE outputs

m 2000V ESD protection

m Vg supplied for single-ended operation

Ordering Code:

Order Number |Package Number Package Description
100390SC M24B 24-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-013, 0.300 Wide
100390PC N24E 24-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-010, 0.400 Wide
100390QC V28A 28-Lead Plastic Lead Chip Carrier (PLCC), JEDEC MO-047, 0.450 Square
100390QI V28A 28-Lead Plastic Lead Chip Carrier (PLCC), JEDEC MO-047, 0.450 Square
Industrial Temperature Range (—40°C to +85°C)

Devices also available in Tape and Reel. Specify by appending the suffix letter “X” to the ordering code.

Connection Diagrams
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100390

SEE DETAIL

Logic Symbol Pin Descriptions
| 6 | 6 | 6 | 6 | 6 | 6 Pin Names Description
Do Do Oy By Dy D, D3 Dy By Dy D5 D Do=Ds Data Inputs (PECL)
—o| o Do—Dsg Inverting Data Inputs (PECL)
— Vs Q£Q5 Data Outputs (TTL)
% 8 % % o % OE Output Enable (TTL)
I | I I | I Ve Reference Voltage (PECL)
Truth Table
Data Control TTL
Inputs Input Outputs
(PECL) L) Comments
DI’\ Bn E Qn
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 Vgg L L Single Ended Operation
H Vgg L H Single Ended Operation
Vgg L L H Single Ended Operation
Vg H L L Single Ended Operation
Vg OPEN L H Single Ended Operation
OPEN Vgg L L Single Ended Operation
H = HIGH Voltage Level
L = LOW Voltage Level
Z = HIGH Impedance
U = Undefined
Logic Diagram Detail
ECLV¢e |:>—| —<J TTLVec
Vea

= DIFFERENTIAL

TTL
PECL TO TTL OUTPUT QN
= TRANSLATOR
N> e
Vgg (PECL) o Ve
GENERATOR
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Absolute Maximum Ratingsote 1)

Storage Temperature -65°C to +150°C

Maximum Junction Temperature +150°C
Ve Pin Potential to Ground Pin -0.5V to +7.0V
TTL Input Voltage (Note 2) -0.5V to +7.0V

TTL Input Current (Note 2)
Vgg Output Current

ECL Input Potential

V¢ Differential

-30 mA to +5.0 mA
-5.0 mA to +1.0 mA
GND to ECL V¢ + 0.5V

ECL Vccto TTL Ve -1.0V to +1.0V
Voltage Applied to Output

in High State (with V¢ = 0V)

3-STATE Output -0.5V to +5.5V

Current Applied to Output
in Low State (Max)
ESD Last Passing Voltage (Min)

Twice the Rated I, (MmA)
2000V

DC Electrical Characteristics
ECL Vg = 5.0V 5%, TTL Ve = +5.0V 5%, GND = 0V

Recommended Operating
Conditions

0°C to +85°C
+4.75V to +5.25V

Case Temperature
Supply Voltage

Note 1: The “Absolute Maximum Ratings” are those values beyond which
the safety of the device cannot be guaranteed. The device should not be
operated at these limits. The parametric values defined in the Electrical
Characteristics tables are not guaranteed at the absolute maximum rating.
The “Recommended Operating Conditions” table will define the conditions
for actual device operation.

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

Symbol Parameter Min Max Units Conditions
Viy Input HIGH Voltage Guaranteed HIGH Signal for ALL
Data |ECL V¢c - 1.165 | ECL V¢ - 0.870 \Y ) )
Inputs (with One Input Tied to Vgg)
OE 2.0 Y, Guaranteed HIGH Signal (TTL)
Vi Input LOW Voltage Guaranteed LOW Signal for ALL
Data |ECL V¢ - 1.830 | ECL Ve - 1.475 \Y ) )
Inputs (with One Input Tied to Vgg)
OE 0.8 v Guaranteed LOW Signal (TTL)
Veg Output Reference Voltage ECLVcc—-1.38 | ECL Ve -1.26 \Y Igg =0.0 mA or -1.0 mA
Vou Output HIGH Voltage (TTL) 2.7 \% loy =-3 mA
VoL Output LOW Voltage (TTL) 0.5 \% loL =24 mA
™ Input HIGH Current Data 50 A !,N iV'H(MaX)_' Do—Ds = Vgg,
Dg—Ds =V, (Min)
OE 20 PA V=27V (TTL)
IR Input LOW Current OE -200 HA Vin =0.5V (TTL)
Isvi Input Breakdown Current OE 10 HA VN =7.0V (TTL)
lceo Input Leakage Current -10 HA VN = GND, Dg-Ds = Vg
Dg—Ds = Vi (Min)
lozh 3-STATE Current Output HIGH 50 UA Vout = +2.7V
lozi 3-STATE Current Output LOW -50 HA Vour = +0.5V
lcc ECL Supply Current 13 30 mA
lecz TTL Supply Current 10 20 mA  [3-STATE
lecL TTL Supply Current 8 17 mA Low State
lecH TTL Supply Current HIGH 0.4 20 mA HIGH State
los Output Short-Circuit Current -150 -60 mA Vout = 0.0V, Ve = +5.25
Vpiif Differential Input Voltage 150 mv Required for Full Output Swing
Vewm Common Mode Voltage ECLVcc-20 | ECLVcc-0.5 \%
Vep Clamp Diode Voltage -1.2 \Y Iy =-18 mA
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100390

DIP AC Electrical Characteristics

Vee = 5.0V £ 5%; Te =0°C to +85°C

Tc=0°C T = +25°C T = +85°C ] Figure
Symbol Parameter Units
Min Max Min Max Min Max Number
fmax Maximum Clock Frequency 100 100 100 MHz
¢ Propagation Dela
PLH pag y 35 7.2 35 6.8 35 6.7 ns Figure 1
tpHL Data to Output
tpzH Output Enable Time 2.7 4.8 2.7 4.8 3.0 5.1 )
ns Figure 2
tpzL 2.4 4.0 2.4 4.0 2.6 4.2
tpHz Output Disable Time 29 5.8 2.9 5.4 2.7 5.1 )
ns Figure 2
tpLz 2.3 3.9 2.2 3.9 2.2 3.9
SOIC and PLCC Package AC Electrical Characteristics
Vee = 5.0V + 5%; T =0°C to +85°C
Tc=0°C Tc =+25°C Tc =+85°C Figure
Symbol Parameter - - - Units
Min Max Min Max Min Max Number
fmax Maximum Clock Frequency 100 100 100 MHz
¢ Propagation Dela
PLH pag v 35 7.0 35 6.6 35 65 ns Figure 1
tpHL Data to Output
tpzy Output Enable Time 2.7 4.6 2.7 4.6 3.0 4.9 .
ns Figure 2
tpzL 2.4 3.8 2.4 3.8 26 4.0
tpHz Output Disable Time 29 5.6 2.9 5.2 2.7 4.9 )
ns Figure 2
tpLz 23 3.7 2.2 3.7 2.2 3.7
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Switching Waveforms

0.7£0.1 ns—-‘ I-—u.mm ns
ECL Vg - 0,95V
80
50%

%
PECL INPUT
20% |
Yo L

1.5V

ECLVge - 1.69V

-

TTL
OUTPUT

FIGURE 1. Data to Output Propagation Delay

Test Circuit
ECLVq
ECLVee - 1.32V T TgQ|
ce ™ 1-32V | ECLVye
1
_I_ ECLV G - 0.95V :
ECLVg( - 1.69V FrcL _| 1
S/H —( D .
L1
50
I
ov

Fro —|

1
1
100390 1
1
1
1

OPEN

2.5ns
OE INPUT

oz

TTL OUTPUT

tozL

TTL OUTPUT oL +0.3Y

FIGURE 2. Enable/Disable Propagation Delay

+7.0V
0.1 uf

e |
TTLVee

S1 ]::

S/H —( 1 L
L1
50
Notes: -

GND = 0V, ECL V¢ = +5V, TTL Ve = +5V

L1 and L2 = equal length 50Q impedance lines

50Q terminators are internal to S/H measurement unit
Decoupling 0.1 pF from GND to ECL Ve and TTL Ve
All unused outputs are loaded with 500Q to GND

C_ = Fixture and stray capacitance = 50 pF

Switch S1 is open for tp 1, tpy, tpyz @and tpzy tests

Switch S1is closed only for tp 7 and tpz tests

FIGURE 3. AC Test Circuit
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Application Notes

1.

2.

Device performance will be enhanced by the use of
dual V¢ power planes as illustrated in the Application
Figures 4, 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 V¢ partitioning.

The device’s partitioned V¢ may be operated from two
5V, 5% tolerance, supplies provided that they are
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.
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 V¢ supply.

ECLV¢ PLANE

N oo

Undefined output states can occur for some invalid
combinations. 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.
3-STATEing the outputs will counteract the effects of
invalid input states.

Pins 8, 15, and 22 on the 28-pin PLCC 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.

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

Vo +5.0VDC

TTLVge PLANE

— =
V,
Veel Veea ENABLE cc
EoL D TTL ouT m
DRIVER e B LOGIC
100390
<
vee| 300 j>3oo

FIGURE 4.

ECLV(e PLANE

Vg *+5.0VDC

TTLV¢e PLANE

P

ECL
LOGIC

ENABLE Vee

TTL OUT

100390

FIGURE 5.
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Physical Dimensions inches (millimeters) unless otherwise noted
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0.35 -
0.40 M248 (REV F)

24-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-013, 0.300 Wide
Package Number M24B

1.194-1.214
[30.33-30.84]
0.202
24 [5.13] 13
imiminininlinsinininininin
g 0:036-0.045 T
[0-89-1.14] \9 0.337-0.347
[8.56-8.81]
L U [ N N N N N N | LI
] 12
PIN NO. 1 IDENT 5 0125
[3.18]
0.125-0.135
[3.18-3.43] 7] 0060 1yp o1 e 0.039 1 0.390-0.410
[1.52] [0.99] 0.065 [9.91-10.41]
[1.65] —
0.145-0.200 | f / 0o-100°
[3.68-5.08] — 860-940 le”
0.020 || 0.125-0.140 - ||__/ F;:SU] MIN
(o-s1) [3.18-3.56] | ‘ || 0.047-0.057 +0.040
A 0.428 1%
0.050 1yp -~ ~[1.19-1.45) """ | -0.015
[1.27] [10_87”.02]
0.015-0.021 0.090-0.110 v 0.009-0.015 -0.38)
[0.38-0.53] " [2.29-2.79] [0.23-0.38)

N24E (REV A)

24-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-010, 0.400 Wide
Package Number N24E
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100390 Low Power Single Supply Hex PECL-to-TTL Translator

P hys ical Dimensions inches (millimeters) unless otherwise noted (Continued)

+0.006
0.450 15008
+0.15
[11.43] 1515 rso 0045
PIN # L IDENT [1.14]  0.017£0.004
4 1 286 0.029£0.003 1yp [0.43£0.10]
o) [0.7440.,08] 'l i
5[] 125 1 =
0 i f t
g u 0.410£0.020 1yp
O ] [10.410.51]
] |
O |
10 19
| | | Y
[ iy .
1210 050 o o] s |, SEATING PLANE
[1.27] o e 0020 4 vp
0.300 1yp [0.51]
[7.62] 0.105£0.015
e50 y 0-045 [2.6710.38]
[1.14] 0.165-0.180 1yp
[4.19-4.57)
[0.004 [0.10]

0.490£0.005 1yp
[12.45£0.13]

V28A (REV K)

28-Lead Plastic Lead Chip Carrier (PLCC), JEDEC MO-047, 0.450 Square
Package Number V28A

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

LIFE SUPPORT POLICY

FAIRCHILD'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 FAIRCHILD

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 (c) whose failure
to perform when properly used in accordance with
instructions for use provided in the labeling, can be rea-
sonably expected to result in a significant injury to the
user.

2.

A critical component in any component of a life support
device or system whose failure to perform can be rea-
sonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.
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