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Semiconductor

F100128

ECL/TTL Bi-Directional Translator

General Description

The F100128 is an octal latched bi-directional translator de-
signed to convert TTL logic levels to 100K ECL logic levels
and vice versa. The direction of this transiation is deter-
mined by the DIR input. A LOW on the output enable input
(OE) holds the ECL outputs in a cut-off state and the TTL
outputs at a high impedance level. A HIGH on the latch
enable input (LE) latches the data at both inputs even
though only one output is enabled at the time. A LOW on LE
makes the F100128 transparent.

The cut-off state is designed to be more negative than a
normal ECL LOW lavel. This allows the output emitter-fol-
lowers to turn off when the termination supply is —2.0V,
presenting a high impedance to the data bus. This high im-
pedance reduces termination power and prevents loss of
low state noise margin when several loads share the bus.

The F100128 is designed with FAST® TTL output buffers,
featuring optimal DC drive and capable of quickly charging
and discharging highly capacitive loads. All inputs have
50 k) pull-down resistors.

Features
| Bi-directional translation
m ECL high impedance outputs
u Latched outputs
& FAST® TTL outputs
@ TRI-STATE® outputs
Refer to the F100328 datasheet for:
PCC Packaging
Lower Power
Military Versions
Extended voltage specs (—4.2V to —5.7V)

Ordering Code: see Section 8
Logic Symbol
.
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Pin Names Description
Ep-E7 ECL Data i/O

To-T7 TTL Data /O

OE Output Enable Input
LE Latch Enable Input
DIR Direction Control Input

All pins function at 100K ECL leveis except for To-T7.
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Functional Diagram

SEE DETAIL
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Note: LE, DIR and OE use ECL logic levels

TL/F/9851-4

Detail
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Truth Table
ECL TTL
OE DIR LE Port Port Notes
LOW
L X | Y| cuom z
L L H Input Z 1,3
LOW
L H H (Cut-Off) Input 2,3
H L L L L 1,4
H L L H H 1,4
H L H X Latched 1,3
H H L L L 2,4
H H L H H 2,4
H H H Latched X 2.3

H - HIGH Voltage Level
L - LOW Voitage Level
X - Don't Care
Z ~ High Impedance

Note 1: ECL input to TTL output mode.
Note 2: TTL input to ECL output mode.
Note 3: Retains data present before LE set HIGH

Note 4: Latch is transparent.
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Absolute Maximum Ratings (note 1)
If Military/Aerospace specified devices are required,

please contact the Natlonal

Semiconductor Sales

Office/Distributors for availability and specifications.
Storage Temperature

Maximum Junction Temperature
Case Temperature under Bias
Vee Pin Potential to

—65°Cto +150°C

+150°C
0°Cto +85°C

Voltage Applied to Output
in HIGH State
TRI-STATE Output

Current Applied to TTL
Output in LOW State (Max) Twice the Rated Ig (mA)

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

—0.5Vto +5.5V

Ground Pin —7.0Vto +0.5V Note 2: Either voltage limit or current limit is sufficient 1o protect inputs.
V7L Pin Potential to .
Ground Pin +6.0V10 —0.5V Recommended Operating
ECL Input Voltage (DC) VEE to +0.5V Conditions
ECL Output Current Case Temperature 0°C to +85°C
(DC Output HIGH) —50 mA Supply Voltage (Note 1)
TTL Input Volitage (Note 2) —0.5Vio +7.0V Ve —5.7Vto —4.2V
TTL Input Current (Note 2) ~30mAto +5.0 mA VTTL +4.5Vto +55V
Note 1: Parametric values specified al Vgg = —4.2V to —~4.8V.
TTL-to-ECL DC Electrical Characteristics
Veg = —4.2Vto —4.8V, Voo = Vgca = GND, Tg = 0°C to +85°C, Vy7| = +4.5Vto +55V
Symbol Parameter Min Typ Max Units Conditions
Vor Output High Voltage —1020 —870 mV Veg = —4.2V, 50 to —2V
-1025 —955 - 880 mv Vee = —4.5V,50Qto —2V
-1035 - 880 my Vegg = —4.8V,500 to —2V
VoL Output Low Voltage —1810 1605 mv VEg = —4.2V, 500 t0 —2V
—1810 —1705 ~1620 mv VEg = —4.5V, 506 to -2V
~1830 -1620 mv VEe = —4.8V, 508 t0 —2V
Cutoff Voltage OE or DIR Low,
—2000 —1930 mv VEg = —4.2V, 50 to —2V
~2000 —-1950 mv VEg = —4.5V, 5081 to —2V
—2000 —1950 mvV VEe = —4.8Y,50{to -2V
VoHe Output High Voltage —1030 my VEg = —4.2V, 5001 to —2V
Corner Point High —1035 mV VEg = —4.5V,500 to —2V
—-1045 mv VEg = —4.8V,500 to —2V
Votc Qutput Low Voltage --1595 mv VEg = —4.2V,500 1o —-2V
Corner Point Low —18610 mv VEg = —4.5V,500 to —2V
—1610 mv VEg = —4.8V,5002to —2V
ViH Input High Voltage 2.0 v Over VrT|, Veg, Tg Range
Vi Input Low Voltage 0.8 Vv Over V1t|, Veg, Tc Range
I Input High Current 70 nA VIN = +2.7V
Breakdown Test 1.0 mA ViN = +55V
T Input Low Current -1.0 mA VIN = +0.5V
VECD Input Clamp
-1. \ IN= —1 A
Diode Voltage 2 IN gm
lgg VEg Supply Current —250 -175 ~125 mA LE Low, OE and DIR High

3-63

821001




100128

ECL-to-TTL DC Electrical Characteristics

VEE = —4.2V 10 —4.8V, Vog = Voca = GND, Tg = 0°C to +85°C, G = 50 pF, V1 = +45Vto +55V

Symbol Parameter Min Typ Max Units Conditions
VoH Output High Voltage 2.7 31 v lon = —3mA, V7L = 4.75V
2.4 29 v loH = —3mA, V7L = 4.50V
VoL Output Low Voltage 0.3 0.5 v loL = 24 mA, V7L = 4.50V
Vi Input High Voltage —1150 —870 mv Vee = ~4.2V
—-1165 ~880 mv Vgg = —4.5V
—1185 -880 mv Veg = —4.8V
ViL input Low Voltage -1810 —1475 mv VEg = —4.2V
-1810 —1475 mv VEg = —4.5V
~1810 —1490 mv VEg = —4.8V
hH Input High Current 200 pA ViN = V|4 (Max)
hL Input Low Current 0.50 RA ViN = Vi (Min)
lozuT TRI-STATE Current _
Output High 70 KA Vour = +2.7v
lozLr TRI-STATE Current _ _
Output Low 1.0 mA Vout = +0.5V
los Output Short-Circuit
- - = 0.0V, V = +5,
Current 60 225 mA Vout = 0.0V, V7L 5.5V
T V7L Supply Current 155 200 mA TTL Outputs Low
90 120 mA TTL Outputs High
120 160 mA TTL Qutputs in TRI-STATE
Cerpak TTL-to-ECL AC Electrical Characteristics
Veg = —4.2Vto —4.8V, VL = +45Vto +55V
Symbol Parameter Tc = 0C Tc = 25°C Tc - 85°C Units Conditions
Min Max Min Max Min Max
tpLH Tnto En 1.0 33 1.0 3.3 1.0 3.3 ns )
torL (Transparent) 1.4 37 1.1 37 14 43 ns Figues 14 2
tpLH LEto En 22 46 22 45 27 5.4 ns )
tomL 20 43 | 20 43 2.4 5.0 ns Figures 142
tpzH OEtoEp ’
(Cutoff 1o High) 1.4 4.5 1.4 4.5 1.5 5.0 ns Figures 1 & 2
tPHZ DIR to En .
(High to Cutoff) 1.0 4.0 1.0 4.0 1.0 40 ns Figures 1& 2
tpHz OE to Ep, .
(High to Cutoff) 1.0 3.5 1.0 35 1.0 4.0 ns Figures 1& 2
tset Tato LE 1.0 1.0 1.0 ns Figures 1 &2
thold ThtoLE 2.0 20 20 ns Figures 1 & 2
tpw(H) Putse Width High, LE 2.0 2.0 2.0 ns Figures 1 & 2
tyLH Transition Time ’
trhL 20% 1o 80%, 80% 10 20% 0.6 16 0.6 16 0.6 1.6 ns Figures 1 & 2
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Cerpak ECL-to-TTL AC Electrical Characteristics

VEE = —4.2Vto —4.8V, Vy7. = +4.5Vio +55V,C = 50 pF

81001

Symbol Parameter Tc = 0°C Tg = 25°C Tc = 85°C Units Conditions
Min Max Min Max Min Max

tpLy Ento T, 25 6.5 25 6.5 3.0 8.0 ‘

toHL (Transparent) 2.0 55 20 55 2.0 6.0 ns Figures 3 & 4
toLH LEto Tp 3.0 75 3.0 7.5 35 95 .

torL 25 6.5 25 6.5 3.0 7.0 ns Figures 3 & 4
tpzH OEto Ty, 3.0 7.5 3.0 7.5 35 8.5 .

tpz1 (Enable Time) 40 8.5 4.0 9.5 45 10.0 ns Figures 3& 5
tonz OE to Tn 3.0 9.5 3.0 95 35 11.0 .

oLz (Disable Time) 25 8.0 25 8.0 35 10.0 ns Flgures 3& 5
tonz DIRto Ty 25 100 | 25 10.0 3.0 10.0 .

oLz (Disable Time) 25 8.5 25 8.5 35 10.0 ns Figures 3& 6
tset Ento LE 1.5 1.5 1.5 ns Fiqures 3 & 4
thold Ento LE 3.5 35 3.5 ns Figures 3 & 4
tpw(H) Pulse Width High, LE 2.0 2.0 2.0 ns Figures 3 & 4

Ceramic Dual-In-Line Package TTL-to-ECL AC Electrical Characteristics
VEE = —4.2Vto —4.8V, Vi1 = +4.5V 10 +5.5V, Voo = Veea = GND

Symbol Parameter Tc = 0°C Tc =25°C Tc = 85°C Units Conditions
Min Max Min Max Min Max
tpLH Tn1o Eq 1.0 3.3 1.0 3.3 1.0 33 ns )
Fi 1&2
toHL (Transparent) 1.1 37 | 14 3.7 14 43 ns ‘gures
tpLH LE to E 2.2 4.6 2.2 4.6 2.7 5.4 ns )
7
toHL 20 43 20 43 24 5.0 ns Flgures 142
tpzH OEto Ej, )
1.4 4. 1.4 45 1.5 5.0 Figures 1& 2
(Cutoff to High) 5 ns 9
tPHZ DIRto E, "
1. 4, 1.0 4.0 1.0 4.0 Figures 1& 2
(High to Cutoff) 0 ° ns gu
tpHZ OEto E, )
1.0 3. 1.0 35 1.0 4.0 S Figures 1& 2
{High to Cutoff) 5 n g
tset Thto LE 1.0 1.0 1.0 ns Figures 1 & 2
thold Thto LE 20 2.0 2.0 ns Figures 1& 2
tpw(H) Pulse Width High, LE 2.0 2.0 2.0 ns Figures 1 & 2
TLH Transition Time 0.6 1.0 1.6 ns Figures 1 & 2
tTHL 20% 10 80%, 80% to 20%
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Ceramic Dual-In-Line Package ECL-to-TTL AC Electrical Characteristics

Vg = —4.2Vto —4.8V, Vo7, = +4.5V 1o +55V, Voo = Voca = GND, G = 50 pF

Symbol Parameter Tc=0°C Tc = 25°C Tc = 85°C Units Conditions
Min Max Min Max Min Max
toLH EntoTn 25 6.5 25 65 3.0 8.0 .
torL (Transparent) 2.0 55 20 55 20 6.0 ns Figures 3& 4
toLm LEto Ty 3.0 7.5 3.0 75 35 95 .
tprL 25 6.5 2.5 6.5 30 7.0 ns Figures 3 & 4
tezH OEto T, 30 75 3.0 75 35 8.5 .
tezL (Enable Time) 4.0 95 40 95 45 10.0 ns Figures 34 5
topz OEto Ty 3.0 95 3.0 95 35 11.0 .
trLz {Disable Time) 25 8.0 25 8.0 a5 10,0 ns Figures 3 & 5
tez DIRto Ty 25 10.0 25 10.0 3.0 10.0 .
tpLz (Disable Time) 25 8.5 25 8.5 35 100 ns Figures 3 & 6
tset E,to LE 1.5 1.5 1.5 ns Figures 3 & 4
thold Ento LE 3.5 3.5 3.5 ns Figures 3 & 4
tpw(H) Pulse Width High, LE 20 2.0 20 ns Figures 3 & 4
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TTL DATA

LATCH ENABLE

DIRECTION CONTROL

OUTPUT ENABLE

ECL OUTPUT

o 5 tep tenz touz
FIGURE 2. TTL to ECL Transition—Propagation Delay and Transition Times
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eom== (USE CIRCUIT SHOWN ABOVE)
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Fgey = ECL FORCING FUNCTION

C_ = 50 pF including stray and jig capacitance.
Note: 5002 to ground termination must be included on ECL I/0 pins not monitored by a 5011 scope to prevent oscillatory feedback.
FIGURE 3. ECL-to-TTL AC Test Circuit
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FIGURE 4. ECL-to-TTL Transition—Propagation Delay and Transition Times
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SYSTEM OUTPUT DATA BUS (ECL)
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FIGURE 5. Applications Diagram—MOS/TTL SRAM Interface Using F100128 ECL-TTL Latched Translator
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