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ECL/TTL/ECL Translator

and High-Speed Bus Driver
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Features Functional Description
e BiCMOS for optimum speed/power The CY101E383 is a new-generation

TTL-to-ECL and ECL-to-TTL logic level
translator designed for high-performance
systems. The device contains ten indepen-
dent TTL-to-ECL and ten independent
ECL-to-TTL translators for high-speed
full-duplex data transmission, mixed logic,
and bus applications. The CY101E383 is
especially suited to drive ECL backplanes
between TTL boards. The CY101E383 is
implemented with differential ECL I/O to
provide balanced low noise operation over

High speed (max.)

— 2.5 ns tpp TTL-to-ECL

—3.5 ns tpp ECL-to-TTL

Low skew < * 1 ns

Can operate on single +5V supply

Full-duplex ECL/TTL data
transmission

Internal 2 kQ ECL pull-down
resistors on each ECL output

thereby eliminating up to 20 external resis-
tors. The part meets standard 100K logic
levels with the internal pull-down while
driving 50Q2 to —2V.

The device is designed with ample ground
pins to reduce bounce, and has separate
ECL and TTL power/ground pins to re-
duce noise coupling between logic fami-
lies. The parts can operate in single- or du-
al-supply configurationswhile maintaining
absolute and 100K level swings. The trans-
lators are offered in a standard 100K
ECL-compatible version with —5.2V or
—4.5V power supply. The TTL I/O is fully

e 80-pin PQFP package controlled impedance buses between TTL > .
e Surface-mount PLCC/CLCC package  and/or ECLsubsystems. Inaddition, the TTII; Coglpatlléze. The fCY101E383}blls
device hasinternal output 2kQpull-down packaged In 84-pmn surface-mountable
o Vpp ECL reference voltage output . .
BB g . P resistors tied to Vgg to decrease the num-  PLCCs and CLCCs. To save board space,
e Single- or dual-supply operation ber of external components. For system an 80-pin POQFP package with 25-mil-lead
e Capable of greater than 2001V ESD testing purposes or for driving light loads, ~ Pitch is available.
e ECL cable/twisted pair driver the 2 kQ is used as the only termination
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Note 1
Note:
1. The PQFP package has one less each TTL V¢ and TTL GND pin and two less ECL V¢ pins.
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Pin Configurations (continued)

PQFP
Top View
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Selection Guide
101E383-2 101E383-3
Maximum Propagation Delay Time (ns) (TTL to ECL) 25 3
Maximum Propagation Delay Time (ns) (ECL to TTL) 35 4
Maximum Operating Current (mA) Sum of Igg and Icc 270 270
Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, Operating Range
not tested.
) Ambient ECL TTL
Storage Temperature .................. —65°Cto +150°C Range I/O | Version | Temperature VEE Vce
Ambient Temperature with Commercial | 100K | 101E 0°Cto —42Vto |5V =
Power Applied ........... ... ... ... —55°Cto +125°C +85°C -546V | 5%
TTL Supply Voltage to Ground Potential ... —0.5V to +7.0V
TTL DC Input Voltage .................. -3.0Vto +7.0V
ECL Supply Voltage VEg to ECL V¢ ..... —=7.0V to +0.5V
ECL Input Voltage ........................ VEE to +0.5V
ECL Output Current ..............cooviian.. —-50 mA
Static Discharge Voltage ..................... ... >2001V
(per MIL-STD-883, Method 3015)
Latch-Up Current .......... ... ... ... ... >200 mA
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ECL Electrical Characteristics Over the Operating Rangel?!

101E383
Parameter Description Test Conditions Temperaturel3] Min. Max. Unit
Vou Output HIGH Voltage 101E, R = 50Q to —2V Ta = 0°Cto 85°C —1025 —880 mV
VIN = VIH Min. or VIL Max.
VoL Output LOW Voltage 101E, Ry = 50Q to —2V Ta =0°Cto85°C —1810 | —1620 | mV
VIN = VIH Min. or VIL Max.
Viu Input HIGH Voltage 101E Ta =0°Cto85°C —1165 —880 mV
ViL Input LOW Voltage 101E Ta =0°Cto 85°C —1810 | —1475 | mV
VBB Output Reference Voltage | 101E[*] Tp = 0°Cto 85°C —-1.40 | —-1.23 A%
Veul) Common Mode Voltage +Vcum With respect to Vpg 1.0 v
VDIFF Input Voltage Differential | Required for Full Output Swing 150 mV
I Input HIGH Current ViN = Vig Max. 220 uA
I Input LOW Current Vin = VL Min. -0.5 170 uA
Rpp Pull-Down Resistor Connected from All ECL Outputs | T4 = 0°C to 85°C 1.6 2.6 kQ
to Vgg
Igg Supply Current (All inputs —180 mA
and outputs open)
TTL Electrical Characteristics Over the Operating Rangel?]
101E383
Parameter Description Test Conditions Min. Max. Unit
Vou Output HIGH Voltage Vcce = Min, [pg = —3.2mA 2.4 A\
VoL Output LOW Voltage Vce = Max,, [gr, = 16.0 mA 0.5 A\
Vi Input HIGH Voltagelo] 2.0 v
v Input LOW Voltagel5] 0.8 v
Vcep Input Clamp Diode Voltage Iy = =10 mA -1.5 A\
Ios!”! Output Short-Circuit Current Ve = Max., Vourt = 0.5VI8I —180 —40 mA
Iix Input Load Current(°] GND < V| < Ve —-250 +20 nA
Icc V¢ Operating Supply Current Ve = Max, [opyT = 0 mA, f = f max. 90 mA
Capacitancel’]
Parameter Description Max. Unit
Cl7! Input Capacitance 4 pF
Coutl] Output Capacitance 5 pF
TTL AC Test Load and Waveform!'0]
R1238Q (319Q2 MIL)
5V O———————AMA— 3.0V - 0%
OUTPUT p 90% i
I GND 10%
CLpF I g f;zséséoﬁm) <ans—>l e | ke<3ns
INCLUDING jL
JIGAND = =
SCOPE Es83-5 E383-4
Equivalent to: THEVENIN EQUIVALENT (Commercial) THEVENIN EQUIVALENT (Military)
99Q 136Q
OUTPUT o A o 2.08V OUTPUT o AM o 2.13Vihm
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ECL AC Test Load and Waveform!!1, 12,13, 14, 15]

GND
v TV v ALL INPUT PULSES
cc» Veco H 80% 80%
INPUTO—___ (O Dout 20% 20%
cL ViL
Vee R, I
- tl’ tf
0.01 MFI_ —o0V
= Ve
E383-6 E383-7
ECL-to-TTL Switching Characteristics Over the Operating Range
101E383-2 101E383-3

Parameter Description Test Conditions Min. Max. Min. Max. Unit

tpLH Propagation Delay Time D,, D, to Q, 1 3 1 4 ns

tPHL Propagation Delay Time D,, D, to Q, 1 3 1 4 ns
TTL-to-ECL Switching Characteristics Over the Operating Range

101E383-2 101E383-3

Parameter Description Test Conditions Min. Max. Min. Max. Unit

tpLH Propagation Delay Time D, to Qp, Qy 1 2.5 1 3 ns

tPHL Propagation Delay Time D, to Qg, Q, 1 2.5 1 3 ns

trl7] Output Rise Time 20% to 80% 0.35 1.7 0.35 1.7 ns

trl’] Output Fall Time 20% to 80% 0.35 1.7 0.35 1.7 ns

Skew Time Switching Characteristics!”] (Same test conditions as TTL-to-ECL and ECL-to-TTL Electrical Characteristics)

Symbol Characteristic Test Conditions Min. | Max. Unit
tskrl’) Data Skew Time ECL-to-TTL TTLQ, to TTLQp4+m 1 ns
tskgl’] Data Skew Time TTL-to-ECL ECLQ,, Q, to ECLQp+m, Ontm 1 ns

Notes:

2. See AC Test Load and Waveform for test conditions.

3. Commercial gradeisspecified asambient temperature with transverse
air flow greater than 500 linear feet per minute.

4. Max. IBB = —1mA.

5. The internal gain of the CY101E383 guarantees that the output volt-
age will not change for common mode signals to +1V. Therefore, input
CMRR is infinite within the common mode range.

6. These are absolute values with respect to device ground.

7. Characterized initially and after any design or process changes that
may affect these parameters.

8. Not more than one output should be tested at a time. Duration of the

short should not be more than one second.

11.
12.
13.

14.
15.

I/O pin leakage is the worst case of Irx (where X = Hor L).
. TTL test conditions assume signal transition times of 3 ns or less, tim-
ing reference levels of 1.5V, input pulse levels of 0 to 3.0V, and output
loading of the specified Iop /Ioy, and Cp, = 10 pE.
ViL==17V, Vig=-0.9V.
ECL R, = 509 Cp, < 5 pF (includes fixture and stray capacitance).
All coaxial cables should be 50Q2 with equal lengths. The delay of the
coaxial cables should be “nulled” out of the measurement.
tr=tr=0.7ns
All timing measurements are made from the 50% point of all wave-
forms.
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Switching Waveforms

ECL-to-TTL Timing

Dn 50% 50%

tpl ——— tPHL

Qn 1.5V 1.5V

E383-8

TTL-to-ECL Timing

Dp 1.5V 1.5V

tpLH tPHL

Qn 50% 50%

E383-9

Switching Waveforms (continued)

Skew Test (tskT)
TTLQu-to-TTLQn+m

Qn(TTL) . ey

l«—— tgT —> tskT

Qn+m(TTL) 1.5V 1.5v

E383-10

Skew Test (tsgg)
ECLQn’ Qn'to ECLQn+ma Qn+m

Qn(ECL)
~ 50% 50%

Qn(ECL)
le—— tgkg —> l«—— tskg —>
Qn+m(ECL)
~ X 50% X 50%
Qn+m(ECL)
re— tskg —> re— tokg —> E383.11
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ECL-to-TTL Truth Table Table 1. CY101E383 Nominal Voltages Applied in 100K System
Inputs _ Outputs Supply Pin Singsle-ﬁun[;ply Duzsll-StuI[I)lply
ECL D, ECL D, TTL Q, yste yste
Open[16] Open[m] L TTL Vcc +5.0V +5.0V
L H L TTL GND 0.0V 0.0v
H L T ECL V¢ +5.0V 0.0v
ECL VEg 0.0V —4.5V
TTL-to-ECL Truth Table
Inputs Outputs Table 2. CY101E383 Nominal Voltages Applied in 101K System
TTL D, ECL Q, ECLQ, . Single-Supply Dual-Supply
Supply Pin
T T o System System
TTL V. +5.0V +5.0V
H H L <
TTL GND 0.0v 0.0V
Nominal Voltages ECL Ve +5.0V 0.0V
The CY101E383 can be used in dual £5V or single +5V supply ECL Vgg 0.0V —5.2V
systems. The supply pins should be connected as shown in Tables 1
and 2. This connection technique involves shifting up all ECL sup-
ply pins by 5V. When operating in single-supply systems, the ECL
termination voltage level must also be shifted up by adding 5V. For
example, if the termination is 50 ohms to —2V in a dual-supply sys-
tem, the single +5V system should have 50 ohms to +3V.If the ter-
mination is a thévenin type, then the resistor tied to ground is now
at +5V and the resistor tied to —5V is now at ground potential.
Consideration should be given to the power supply so that ade-
quate bypassing is made to isolate the ECL output switching noise
from the supply. Having separate TTL and ECL +5V supply lines
will help to reduce the noise.
Ordering Information
Speed Package Operating
(ns) Ordering Code Name Package Type Range
25 CY101E383-2JC J83 84-Lead Plastic Leaded Chip Carrier | Commercial
CY101E383—-2NC N80 80-Lead Plastic Quad Flatpack
3 CY101E383-3JC J83 84-Lead Plastic Leaded Chip Carrier | Commercial
CY101E383—-3NC N80 80-Lead Plastic Quad Flatpack

Note:
16. The ECL inputs will pull to a known logic level if left open.

Document #: 38— A—00023—-F
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Package Diagrams

84-Lead Plastic Leaded Chip Carrier J83

DIMENSIONS IN INCHES MIN,
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Package Diagrams (continued)

84-Pin Ceramic Leaded Chip Carrier Y84

DIMENSIONS IN INCHES
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/— PIN 1 MAX.
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the use of any circuitry other than circuitry embodied in a Cypress Semiconductor Corporation product. Nor does it convey or imply any license under patent or other rights. Cypress Semicon-
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