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Features

BiCMOS for optimum speed/power
High speed (max.)

—3.0nstpp TTL-to-ECL

—4nstpp ECL-to-TTL

Low skew < +1ns

Can operate on single +5V supply
Full-duplex ECL/TTL data transmission

Internal 2 k Q ECL pull-down resistors on each ECL
output

80-pin PQFP package

84-pin PLCC package

Vgg ECL reference voltage output
Single- or dual-supply operation
Capable of greater than 2001V ESD
ECL cable/twisted pair driver

Functional Description

The CY101E383 is a new-generation TTL-to-ECL and
ECL-to-TTL logic level translator designed for high-perfor-

Cypress Semiconductor Corporation .

3901 North First Street  »

ECL/TTL/ECL Translator
and High-Speed Bus Driver

mance systems. The device contains ten independent
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 imple-
mented with differential ECL I/O to provide balanced low noise
operation over controlled impedance buses between TTL
and/or ECL subsystems. In addition, the device has internal
output 2 kQ pull-down resistors tied to VEE to decrease the
number of external components. For system testing pur-
poses or for driving light loads, the 2 kQ is used as the only
termination thereby eliminating up to 20 external resistors.
The part meets standard 100K logic levels with the internal
pull-down while driving 50Q to -2V.

The device is designed with ample ground pins to reduce
bounce, and has separate ECL and TTL power/ground pins to
reduce noise coupling between logic families. The parts can
operate in single- or dual-supply configurations while main-
taining absolute and 100K level swings. The translators are
offered in a standard 100K ECL-compatible version with —5.2V
or —4.5V power supply. The TTL I/O is fully TTL compatible.
The CY101E383 is packaged in 84-pin surface-mountable
PLCCs and CLCCs. To save board space, an 80-pin PQFP
package with 25-mil-lead pitch is available.

CA 95134 < 408-943-2600
July 1990 - Revised April 11, 1997

San Jose
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Logic Block Diagram Pin Configurations
. PLCC/CLCC
C> Top View
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D4 | TTL OUTPUTS
D4 ——C> Q4 TTL supPLY EcLps [ 12 740 TTLGND
D5 —
E——C>—_ Q5 EcLD5 O 13 73 TTLQ4
D6 | EcLps ] 14 721 TTLVCC
D6 ——C> Q6 EcLDE [ 15 71[7 TTLQ3
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D8 > L o8 eEcLb7 O 17 691 TTLQ2
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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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[ 1 TTLGND

8079 78 77 76 75 74 73 72 7170 69 68 67 66 65 64 63 62 61
EcLps 1 601 TTLQ4
ECLDS ]2 59— 1 TTLVCC
EcLpe 13 58 1 TTLQ3
ECLDE [ 4 571 TTLGND
ECLD7 [——]5 561 TTLQ2
ECLD7 ] 6 551 TTLVCC
ecLps 7 541 7TrLQ1
ECLD8 [ 8 531 TTLGND
ECLDY o9 101E383 52— 1 TTLQO
ECLD9S [ 10 511 TTLGND
EcLveB [ 11 501 7TrLD19
ECLvcCc ] 12 491 TTLD18
ECLQio [ 13 48[ 1 TTLD17
ECLQI0 [ 14 47— 11pis
EcLvcc [ 15 461 7TrLDIS
ECLQ11 [ 16 451 TTLD14
ECLQIl [ 17 44— TTLDI3
ECLQ12 [ 18 431 TTLDI12
ECLQI2 [ 19 21 Trp1ul
ECLVCC [T 20212223 242526 27 282930 31323334 35 36373839 40411 TTLD10
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Selection Guide
101E383-3
Maximum Propagation Delay Time (ns) (TTL to ECL) 3
Maximum Propagation Delay Time (ns) (ECL to TTL) 4
Maximum Operating Current (mA) Sum of Igg and Icc 300
Maximum Ratings ECL OUtpUt CUIMENT ... -50 mA
. . . . . Static Disch VORAGE ..o >2001V
(Above which the useful life may be impaired. For user guide- (erIKMLI_SgTaDr_gg%?)OMgﬁOd 3015)
lines, not tested.) L atch.Up C ' 200 MA
tch- | PP >
Storage Temperature .........ccoceveeveveeneeneennens —65°C to +150°C alch-LUp Lurren m
Ambient Temperature with Operating Range
Power Applied ... -55°C to +125°C i
) Ambient ECL |TTL
TTL Supply Voltage to Ground Potential ......... -0.5V to +7.0V Range I/O |Version | Temperature Vee | Vee
TTL DC Input Voltage .........ccooeerenciniecicneene -3.0V to +7.0V Commercial | 100K | 101E | 0°Cto+85°C |-4.2Vto|5V+
ECL Supply Voltage Vgg t0 ECL Vg vovvnnennnee. -7.0V to +0.5V -5.46V | 5%
ECL Input Voltage .........cceevvmeiiieeeniin e VEg to +0.5V
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CY101E383
ECL Electrical Characteristics  Over the Operating Rangel
101E383
Parameter Description Test Conditions Temperature & Min. Max. Unit
VoH Output HIGH Voltage 101E, R =50Q to -2V Tpo=0°Cto85°C -1065 | -700 mV
ViN = Viy Min. or V| Max.
VoL Output LOW Voltage 101E, R =50Q to -2V Tpo=0°Cto85°C -1900 | -1600 mV
VN = Vi Min. or V| Max.
ViH Input HIGH Voltage 101E Tpo=0°Cto85°C -1165 | -700 mV
Vi Input LOW Voltage 101E Tpo=0°Cto85°C -1900 | -1475 mV
Ves Output Reference Voltage | 101E To=0°Ct085°C -1.5 | -1.15 v
VCM[S] Common Mode Voltage =V With respect to Vgg 1.0 \
VDiEe Input Voltage Differential | Required for Full Output Swing 150 mV
I Input HIGH Current VN = Vg Max. 220 MA
I Input LOW Current VN =V Min. -0.5 170 HA
Rpp Pull-Down Resistor Connected from All ECL Out- | Ty =0°Cto 85°C 1.6 3.0 kQ
puts to Vgg
leg Supply Current (All inputs -180 mA
and outputs open)
TTL Electrical Characteristics  Over the Operating Rangel
101E383
Parameter Description Test Conditions Min. Max. Unit
Von Output HIGH Voltage Vee=Min, log=-3.2mA 24 \
VoL Output LOW Voltage Ve =Max,, lg. =16.0 mA 0.5 \Y
Viu Input HIGH Voltage®] 2.0 Y%
Vi Input LOW Voltagel® 0.8 Y%
Vep Input Clamp Diode Voltage IIn=-10 mA -1.5 \
log!”] Output Short-Circuit Current Ve = Max., Vour = 0.5V -180 -40 mA
lix Input Load Current!® GND <V, < Ve -250 +20 HA
lcc V¢ Operating Supply Current Vee =Max,, loyr =0 mA, f=f max. 120 mA

Capacitance "]

Parameter Description Max. Unit
cnd’! Input Capacitance 4 pF
Cout’! Output Capacitance 5 pF
Notes:
2. See AC Test Load and Waveform for test conditions.
3. Commercial grade is specified as ambient temperature with transverse air flow greater than 500 linear feet per minute.
4, Max. lgg=-1mA.
5. Theinternal gain of the CY101E383 guarantees that the output voltage will not change for common mode signals to +1V. Therefore, input Cygg is infinite within the

common mode range.

LCoNo

These are absolute values with respect to device ground.
Characterized initially and after any design or process changes that may affect these parameters.

Not more than one output should be tested at a time. Duration of the short should not be more than one second.
1/0 pin leakage is the worst case of I;y (where X=HorL).
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TTL AC Test Load and Waveform

CY101E383

[10]

R1238Q (319Q MIL)

5V

OUTPUTOT-
CLpF L R2170Q

$ (2360 MIL)
INCLUDING:I: jL

JIG AND =
SCOPE

Equivalent to:

OUTPUTe

ECL AC Test Load and Waveform

E383-5

99Q

A
L AAg 0

THEV/ENIN EQUIVALENT (Commercial)

2.08v

[11, 12, 13, 14, 15]

3.0v
90%
GND 10%
< 3ns > I‘—

E383-4

THEVENIN EQUIVALENT (Military)

136Q

AAA

OUTPUTe

2.13Vim

GND
T ALL INPUT PULSES
Vee Veco Vin
80%
INPUTO—___ O3 Dour 20%
CL VIL
Vee Ry I
L = ty
001uFT © 2.0V
= VEE
E383-6
ECL-to-TTL Switching Characteristics  Over the Operating Range
101E383-3
Parameter Description Test Conditions Min. Max. Unit
tpLH Propagation Delay Time D, D10 Q, 1 4 ns
tpHL Propagation Delay Time D, D10 Q, 1 4 ns
TTL-to-ECL Switching Characteristics  Over the Operating Range
101E383-3
Parameter Description Test Conditions Min. Max. Unit
tpLH Propagation Delay Time D, t0Q,, Qn 1 3 ns
tpHL Propagation Delay Time Dnt0 Qn Qp 1 3 ns
txl7] Output Rise Time 20% to 80% 0.35 1.7 ns
txl’] Output Fall Time 20% to 80% 0.35 1.7 ns

Skew Time Switching Characteristics

80%
20%

E383-7

(7] (Same test conditions as TTL-to-ECL and ECL-to-TTL Electrical Characteristics)

Symbol Characteristic Test Conditions Min. | Max. Unit
teprl] Data Skew Time ECL-to-TTL TTLQ, 10 TTLQn+m 1 ns
teyel ) Data Skew Time TTL-to-ECL ECLQp, Qp t0 ECLQ 4 Qnem 1 ns
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Skew Time Switching Characteristics [ (Same test conditions as TTL-to-ECL and ECL-to-TTL Electrical Characteristics)

‘ Symbol ‘ Characteristic Test Conditions ‘ Min. ‘ Max. ‘ Unit ‘

10. TTL test conditions assume signal transition times of 3 ns or less, timing reference levels of 1.5V, input pulse levels of 0 to 3.0V, and output loading of the
specified | /loy, and C| = 10 pk

11. V, =-17V,V,;;=0.9V.

12. ECL R =50Q, C, <5 pF (includes fixture and stray capacitance).

13. All coaéial cables should be 50Q with equal lengths. The delay of the coaxial cables should be “nulled” out of the measurement.

14, t,=4=07ns

15. All timing measurements are made from the 50% point of all waveforms.
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Switching Waveforms

ECL-to-TTL Timing

Dn 50% 50%
oy ——— tpHL
1.5V

Qn 1.5V

E383-8

TTL-to-ECL Timing

D, 1.5V 1.5V

tpLH tPHL

Qn 50% 50%

E383-9

Skew Test (t skT)
TTLAn-to-TTL gn+m

Qn(TTL) 1.5V 1.5V

- tSKT — > tSKT

Qn+m (TTL) 1.5V 1.5v

E383-10

Skew Test (t skp) o
ECLgn, Qn-to-ECLgn+m » Qn+m

0,(ECL) 50% 50%

[«<— tskg —» [«<— tgkg —>
Qn+m (ECL)
° o X
Qn+m (ECL)

[«<— tskg —»t [«<— tgkg —>

E383-11
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CY101E383

ECL-to-TTL Truth Table resistor tied to =5V is now at ground potential. Consideration should
be given to the power supply so that adequate bypassing is made to
Inputs Outputs isolate the ECL output switching noise from the supply. Having sepa-
ECLD, ECLD, TTLQ, rate TTL and ECL +5V supply lines will help to reduce the noise.
16 16
Openl*®l Open*®l L Table 1. CY101E383 Nominal Voltages Applied in 100K
L H L System
H L H Single-Supply Dual-Supply
Supply Pin System System
TTL Ve +5.0V +5.0V
TTL-to-ECL Truth Table TTL GND 0oV 0oV
Inputs Outputs ECL Ve 5.0V 0.0V
TTLD, ECL Qq ECL Q, ECL Vee 0.0V -4.5V
L L H
H H L ; ind i
Table 2. CY101E383 Nominal Voltages Applied in 101K
. System
Nominal Voltages
_ Single-Supply Dual-Supply
The CY101E383 can be used in dual +5V or single +5V supply Supply Pin System System
systems. '_I'he supply pins sho_uld b_e connecte_d_as shown in Tables 1 TTL Vo 5.0V 5.0V
and 2. This connection technique involves shifting up all ECL supply
pins by 5V. When operating in single-supply systems, the ECL termi- TTL GND 0.0v 0.0v
nation voltage level must also be shifted up by adding 5V. For exam- ECL Ve +5.0V 0.0V
ple, if the termination is 50 ohms to =2V in a dual-supply system, the ECLV 00V 5oV
single +5V system should have 50 ohms to +3V. If the termination is EE ' '
athévenin type, then the resistor tied to ground is now at +5V and the
Ordering Information
Speed Package Operating
(ns) Ordering Code Name Package Type Range
3 CY101E383-3JC Ja3 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-00023-1
Package Diagrams
84-Lead Plastic Leaded Chip Carrier J83
DIMENSIONS IN INCHES MIN.
MAX,
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Package Diagrams (continued)

80-Lead Plastic Quad Flatpack N80

PIN 1

1 OCARRACARARECARRRON

@] =

i  —— ——
 ——

0.30 TYP.  —— ——
 ——

 —— —
I —

- —
T—]
== ——  DIMENSIONS ARE IN MILLIMETERS
06s TP =4 —=  LEAD COPLANARITY 0.102 MAX.

 ——
 —— ——
 ——

(RRERRERERRERERREREN

14.00+£0.10 SQ@

17.20%0.25 SQ

R, 0.20 TYP.~\

)
SEATING PLAN ?4515 \ / \ 2.00£0.05

J L 0.80%0.15

R. 0.20 TYP.

© Cypress Semiconductor Corporation, 1997. The information contained herein is subject to change without notice. Cypress Semiconductor Corporation assumes no responsibility for the use
of any circuitry other than circuitry embodied in a Cypress Semiconductor product. Nor does it convey or imply any license under patent or other rights. Cypress Semiconductor does not authorize
its products for use as critical components in life-support systems where a malfunction or failure may reasonably be expected to result in significant injury to the user. The inclusion of Cypress
Semiconductor products in life-support systems application implies that the manufacturer assumes all risk of such use and in doing so indemnifies Cypress Semiconductor against all charges.
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Package Diagrams (continued)

84-Pin Ceramic Leaded Chip Carrier Y84

DIMENSIONS IN INCHES

/ PIN 1 MAX.

—
—
S
o

Ll el
—
[09)
Jl

il

i
|
|
[e0)
—
|
[N
Ul

C!i

nnnnnnnnnnTnnnnnnnnn

||uuuuuuuuunruuuuuuuuu

uuuuuuuuuul.ruuuuuuuuun

L142 i 090
' 1.158 155 .
L85 200

—

SEATING PLANE

006
010

035 X 45°—

1|
008 F

W—U

10



