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RS701/RS702
Gallium Arsenide
16-Bit Mux/Demux Chip Set

Features
* Serial data rates up to 3 Gbits/sec
* 16-hit wide ECL-compatible parallel data I/O

» Advanced HBT GaAs process yields high margins
and very fast edge rates

* High speed differential serial data I/O and
clock inputs (optionally single-ended)

« Fully differential internal logic minimizes
skew and jitter

* Built-in phase comparator on RS701 Mux

« Low power dissipation: RS701 Mux - 1.5 W (typ.),
RS702 Demux - 1.3 W (typ.)

» Standard power supplies: Vg = -5.2'V,
Veep = 3.0V, Vpp=-20V

* Choice of commercial (0 to 70 °C) or industrial
(-40 to +83 °C) temperature ranges

¢ Package: high performance 52-pin
plastic quad flatpack (PQFP)

Applications
e Fiber optic communication systems (OC-48)
e Data and video transmission
¢ Computers

* Digital signal processing
* Pin electronics for automated test equipment
» SONET testers

Functional Description

The RS701 Mux and RS702 Demux are parallel-to-serial
and serial-to-parallel digital data conversion ICs capable of
serial rates up to 3 Gbits/sec. Fabricated using Rockwell’s
advanced AlGaAs/GaAs HBT (heterojunction bipolar
transistor) process, these devices provide high speed
coupled with low power dissipation. All internal logic is
differential to minimize signal skew and jitter. High speed
data and clock signals are also differential, but may be used
single-ended. To ease system design, both devices use
industry standard power supplies and ECL-compatible 1/Os
for parallel data. These devices are ideal for applications
including fiber optic communications, data transmission,
test equipment, and instrumentation.

RS701 Multiplexer

The RS701 contains a 16-to-1 mux, a phase comparator,
and a timing circuit which generates a divide-by-16 clock
from the high speed clock input. The 16-to-1 mux accepts
16 parallel single-cnded ECL compatible inputs (D@
through D15) and serializes them bitwise into data stream
present at output DO/DON.

All internal timing is referenced to the falling edge of
the true input of the high speed clock, CLK/CLKN, which is
divided by 16 in the timing circuit and provided as output

CLK16. The setup and hold time of the parallel inputs (D@-
D15) are specified with respect to the falling edge of
CLK16, so that CLK16 can be used to clock the data source
of DP-D15.

Figure 1: RS701 Multiplexer Logic Diagram
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The RS701’s internal phase comparator monitors the
relationship between the internally generated divide-by-16
clock and an externally supplied low speed reference clock
input DCLK/DCLKN. Phase differences detected between
these two clock signals in the phase comparator will
generate an up or down output (U, D) for phase lock
applications. Using the U and D signals, the phase
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RS701/RS702 GaAs 16-Bit Mux/Demux Chip Set

comparator can be used as part of an external phase-locked
loop (PLL) to perform a clock multiplication function.

In applications that can provide a high speed system
clock and do not require the phase comparator, the DCLK
input should be connected to Vyp through a 50 ohm
resistor. The U and D outputs can be left unconnected.

RS702 Demultiplexer

The RS702 contains a 1-10-16 demux and timing
circuitry to generate a divide-by-16 clock from the high
speed clock input CLK/CLKN. The demultiplexer accepts
serial data through inputs DI/DIN and deserializes it into 16
parallel single-ended ECL compatible outputs present at
D@-D15. All internal timing of the RS702 is referenced to
the falling edge of the true input of the high speed clock,
CLK/CLKN. This clock is divided by 16 and provided as
output CLK16. The timing of the parallel data outputs (D@-
D15) are synchronized with respect to the falling edge of
CLK16, so that CLK16 can be used to clock the destination

of D@-D15.

Figure 2: RS702 Demultiplexer Logic Diagram
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RS701 Phase Detector

The RS701’s phase detector compares the internally
generated divide-by-16 clock (ICLK) and the DCLK input. If
both signals are in phase, the U and D outputs will both be
low. If the rising edge of ICLK precedes DCLK, a series of
pulses with a width proportional to the phase difference
will be present at the U output. Conversely, if the rising
edge of DCLK precedes ICLK, a series of pulses with widths
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proportional to the phase difference will be present at the
D output. In each case, the other output (U or D) will
remain low. The phase detector ignores phase differences
for falling edges.

The phase detector circuit is useful for applications that
implement clock multiplication for the RS701. DCLK can be
used as the system reference clock at the parallel data rate.
An external voltage controlled oscillator (VCO) at 16 times
the frequency of the reference clock can be used as the
CLK input for the RS701. The phase detector outputs (U
and D) can then be used by an external integrator to
generate an output that controls the VCO so the high speed
clock is phase-locked to the reference clock.

Figure 3: RS701 Phase Detector Logic Diagram
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Figure 4: RS701 Phase Detector Waveforms
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RS701/RS702 GaAs 16-Bit Mux/Demux Chip Set

GaAs HBT Fabrication Process

Fabrication of the RS701 and RS702 is accomplished
using a proprietary AlGaAs/GaAs HBT (heterojunction
bipolar transistor) process developed at Rockwell over a
five year period. Using this process, a variety of circuits,
including prescalers, gain blocks. and digital-to-analog
converters have been successfully fabricated with high

yields. The performance of some of these devices have
exceeded frequencies of 10 GHz, with HBT’s typically
exhibiting f7and fz4x between 50 and 60 GHz.

The process features high noise margins, low input
capacitance, ultrahigh speed, relatively low power, and
high output drive current. Three layers of metal are used
for signal routing and power distribution.

AC Characteristics, RS701 Multiplexer (over recommended operating conditions)

Parameter Description Min Nom Max Units
tarx (1 Clock Pertod 330 400 — ps
tp (1] CLK16, DCLK pertod (tcrg x 16) 53 64 — ns
tsy Data setup time (write after CLK16 falling edge) 20 — — ns
tH Data hold ume (write after CLK16 falling edge) 0.5 — — ns
tpe CLK16 duty cycle 40 — 60 %
t, DCLX rise and fall times (10% - 90%) — — 15 ns
t, tf D@ - D15 rise and fall times (10% - 90%) — — 2.0 ns
t, tf CLK16 rise and fall times (10% - 90%) — 0.5 038 ns
t, tf DO, DON rise and fall times (20% - 80%) — 120 140 ps

NOTES

[1] All parameters are based on terg If a different tgpx pertod 1s specified, all other paramerers will change as well

RS701 Multiplexer Waveforms
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RS701/RS702 GaAs 16-Bit Mux/Demux Chip Set

AC Characteristics, RS702 Demultiplexer (over recommended operating conditions)

Parameter Description Min Nom Max Units
tork (1 Clock Periad 330 400 — ps
0 CLK16, DCLK period (tcrx x 16) 5.3 6.4 - ns
tvD CLK16 falling edge output to valid data 1.0 — 3.0 ns
phasc margin Serial data phase margin with respect to 225 (2] — — degrees

high speed clock

tSU + IH .
Phase Margin = (1 T Ttox ) X360° )

NOTES
(1) All parameters are based on terx If a different tcyx period is speaified. all other parameters will change as well.
[2] At terx = 400 ps
[3) sy and ty are setup and hold umes for the serial data nput registers

RS702 Demultiplexer Waveforms
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Absolute Maximum Ratings "

POWer SUPPIY VOIAZE (VGE) w.oivviveiociiiienii ittt e GND
Power SUpply VOItage (VEEP) v...vvueerriereiee ettt eeeses et Ve to +6.0V
POWer SUPPLY VOIAZE (VEE) .........ouirieiineiierie ittt Veato 6.0V
Input Voltage APPHEA (VECLIND + +vvrevermvernrirmeiminisiisseesesess e seee oot s oo oo 251005V
High Speed Input Voltage Applied (VHSIND ©vvvevveeeveieeeeeeeree e VEg-07t0 Voo + 07V
DC Output Current ToUT, OUEPUL NG ...ttt eseee e -50 mA
Case Temperature Under BIas (TI0) .......c.ueueruiiirinienese et eeess e s oo esee oo -55to 125 °C
Storage TeMPETAtUTE (TSTG) ... vvvuvvuiieierirtisecees ettt e e e st -65 to 150 °C
NOTES.

[1] Stresses listed above may be applied to devices one at a time without causing damage. Functionality 15 not guaranteed at or above the values listed and exposure
to these values for extended pertods may affect device reliablity.
[2] ¥rr must be applied before any mnput signal voltage is applied
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RS701/RS702 GaAs 16-Bit Mux/Demux Chip Set

Recommended Operating Conditions

POWET SUPPLY VOIAZE TV 1o ettt ettt b bbb e GND
POWer SUPPLY VOIAGE (VT oot e 2.0V 15%
Power SUPPLY VOIAZE (VD) w-rvrrieiit et s 5.0 V5%
Power SUPPLY VOIAZE (VER) .- oot 5.2V 5%
Operating Temperature Range, Commercial (T) ..o (01070 °C
Operating Temperature Range, Industrial (T) ... (145 10 85 °C
NOTE

1) Temperature specifications are case.

DC Characteristics, ECL Inputs and Outputs
(over recommended operating conditions, Vcc = GND, outputs terminated with 50 Q to -2.0 V)

Parameter Description Min Nom Max Units Conditions
Vou Output high voltage (1} -1100 — -700 mv Vin = Vig (max) or Vy (min)
Vo Output low voltage (1] VT — -1750 mV Vix = Vig (max) or Vi (min)
Vi Input high voltage -1600 — -1200 mv Guaranteed high for all inputs [2]
v Input low voltage -2400 — -2000 mv Guaranteed low for all inputs (2]
VIHR Input high voltage, RESET — -1200 — mV —
ViR Input Jow voltage, RESET — -1400 — mV —
AVEcLouT Output voltage swing 0.85 — — / Output load 50 Q to Vr
AVECLIN Input voltage swing 0.20 0.40 1.2 AC coupled

NOTES

1) ECL output pawrs must be termnated 1dentically.
2) Vipy and Vpi. for all ECL mputs except RESET (sec Vg and VIHR)

Specifications for High Speed Inputs and Outputs
(over recommended operating conditions, Vo = GND, outputs terminated with 50 Q to -2.0 V)

Parameter Description Min Nom Max Units Conditions
AVHsoUT Output voltage swing 0.7 0.9 — \Y Output load 50 Qto -20V
AVHSIN Input voltage swing 0.6 07 12 A% AC coupled
TR, T Input voltage rise/fall ume — 02 1.5 ns Same for all data rates

NOTE High speed mputs are designed for AC coupling In applications where high speed mput are driven single-ended, a capacitor should be connected between the
unused input and V1T

Power Dissipation (over recommended operating conditions, Vcc = GND, outputs open)

Parameter Description RS701 (max) RS702 (max) Units
Igp Vgg supply current 290 240 mA
Iccp Veep supply current 30 40 mA
Pp Power dissipation 17 14 W

NOTE. If all output signals of the RS701/RS702 are connected to VT through a 50 ohm resistor. then each output will draw 20 mA from the Vrr supply The power
dissipated across the resistor will be 20 mW
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RS701/RS702 GaAs 16-Bit Mux/Demux Chip Set

RS701/RS702 Pin Configurations for 52-Pin PQFP
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RS701 Pin Description for 52-Pin PQFP

RS702 Pin Description for 52-Pin PQFP

NOTE: 1) Reset pmn has different Vigj and Vg, levels than other ECL inputs
See DC Characteristics, ECL Inputs and Outputs.

Pin# | Name | I/O Description Pin# | Name | I/O Description
38 CLK 1 High speed clock input, true 48 CLK 1 High speed clock input, true
37 CLKN I High speed clock input, complement 47 CLKN I High speed clock input, complement
9 DCLK I Data clock input, true, ECL 44 DI I High speed serial data input, true
10 DCLKN [ Data clock input, complement, ECL 45 DIN I High speed serial data input, complement
34 CLK16 O | Clock divide-by-16, true, ECL 31 CIK16 O | Clock divide-by-16, true, ECL
33 CLK16N | O | Clock divide-by-16, complement, ECL 30 CLKI6N | O | Clock divide-by-16, complement, ECL

112,2152-520, D@-D15 I Paralle! data inputs, ECL %21;5125&;22% D@-D15 { O | Parallel data outputs, ECL

2832 1,12,27, Ve — | Most posttive supply voltage connection

45 DO O | High speed serial data output, true 39,51
44 DON O | High speed serial data output, complement 0,34,36,38]  Vgg — | SCFL negative supply voltage connection
7 U O | Up frequency phase comparator output, ECL 42’?9’46’
8 D 0] ODLﬁ;rStyfrggilency phase comparator ) Voo [ 45V with respect to Vee

1,12,27, Vce — | Most positive supply voltage connection 1245271’%% NC — | No connection, leave open

H51 323335,
6,36,42, VEE — | SCFL negative supply voltage connection 37,41,52
43’:3’49 v prr— — 50 Reset — | ECL input. Leave open if not used ]
cCp — | +5V with respect to V¢g

BB NC | | Nocomecion v op NOTE: 1 e g s At Y vV ks o . s

40,41,50,
52
48 Reset I ECL input. Leave open if not used [
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RS701/RS702 GaAs 16-Bit Mux/Demux Chip Set

52-Pin PQFP Package Dimensions Packaging
The RS701 and RS702 are packaged in a high perfor-
g 1 T

mance 52-pin plastic quad flat pack. The 52-pin PQFP

Pin 52 -
Pm /=
—
?‘7 025 DIAM E
HEAT SINK T
— o

| 0.039

1] h

features an integral heat spreader and excellent electrical
characteristics in a molded plastic package design.

| HHEREHER G

Top View -

0.079

0.677 SQ.
0.551 SQ.

NOTES:
012 RAD 0 008 RAD. 1. Drawing not to scale

2 All dimensions in inches

0.017
MAX. IMAX O-mx
1 MAX.
N Lo.oas AL 0.014

Data Eye Diagram From Serial Output (DO/DON) of RS701 in PQFP Package

Amplitude: 200 mV/div
Time Scale: 50 ps/div
Data Rate: 2.5 Gbits/sec

Data Eye Measurement Setup

Bit Error
Rate Tester

2311 PRBS Data
2.5 Gb/s

i i VEE=-32V
i i : ; : VCC =+2.0V 16Ch
i : : : H i i i i : VTT = GND @ 155 Mb/s
- s v K g ) v H g . 3 ) h
455 33me S@psdiv 39.83na VCCP=+7.0V
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RS701/RS702 GaAs 16-Bit Mux/Demux Chip Set

Ordering Information

Rockwell’s RS701/RS702 are available with different operating temperature ranges. The order number is formed by
using a combination of the device type, package type, and temperature of operation.

DEVICE TYPE:

RS701-P-1

|- OPERATING TEMPERATURE RANGE:

RS701 = 3 Gbits/sec 16-bit Multiplexer
R8702 = 3 Ghits/sec 16-bit Demultiplexer

——

C = Commercial (0 to 70 °C)
I = Industrial (40 to +85 °C)

PACKAGE TYPE:

P = 52-pin Plastic Quad Flatpack

Rockwell Gallium Arsenide Standard Products and ASICs

RS701/RS702
RI6G1008............

.....................................

..........................

..........................

2.5 Gbits/Sec, 16-bit Mux/Demux Chipset
1.2 GSPS, 10-bit Digital-to-Analog Converter (DAC)
Lightning Series, 300 Gate, 5 GHz Gate Array
Lightning Series, 1000 Gate, 5 GHz Gate Array
Cyclone Series, 30,000 Raw Gates, 1 GHz Gate Array
Cyclone Series, 60,000 Raw Gates, 1 GHz Gate Array
Cyclone Series, 100,000 Raw Gates, 1 GHz Gate Array

Headquarters: Microelectronics Technology Center, Rockwell international, 2427 West Hillcrest Drive, Newbury Park, CA 91320

USA and Canada

Microelectromcs Technology Center
Rockwell International

2427 West Hillcrest Drive

Newbury Park, CA 91320

Tel (805) 375-1256

Fax (805) 375-1268

Australia

Digital Communications Division
Rockwell International

3 Thomas Holt Drive

PO Box 165

North Ryde, NSW 2113

Australia

Tel (61-2) 805-5555

Fax. (61-2) 805-5599

France

Digital Communications Division
Rockwell International

Tour GAN, 16 Place de 11ns
Cedex 13

92082 Parnis La Defense 2

France

Tel (33-1) 49-06-3980

Fax (33-1) 49-06-3990

Germany

Digital Communications Division
Rockwell International GmbH
Paul-Gerhardt-Allee 50 A

81245 Munchen 60

Germany

Tel (49-89) 829-1320

Fax (49-89) 834-2734

Hong Kong

Digital Communications Division
Rockwell International

13th Floor, Suites 8-10, Harbour Centre
25 Harbour Road

Wanchai. Hong Kong

Tel (852) 827-0181

Fax- (852) 827-6488

Italy

Digital Communications Division
Rockwell International Corp
Viale de Gaspert, 126

20017 Mazzo ch Rho

Milano, Italy

Tel. (39-2) 93972-360

Fax (39-2) 93972-366

Japan

Microelectronics Technology Center
Rockwell Internauonal Japan Co, Ld
Shimomoto Buildmg

1-46-3 Hatsudasr. Shibuya-ku

Tokyo, Japan 151

Tel (81-3) 03-5371-1560

Fax (81-3) 03-5371-1507

Korea
Dngital Communications

/o Rockwell-Collins International, Inc.

Rm. 1508, Korea Textile Building
944-31 Daechi-3dong

Kangnam P O Box 2037
Kangnam-ku

Seoul, Korea

Tel (82-2) 565-2880

Fax (82-2) 565-1440

Taiwan

Digital Communications Division
Rockwell International

Room 2808. International Trade Bldg
333 Keelung Road, Secuon 1

Taipel, Tarwan 10548, RO C

Tel (886-2) 720-0282

Fax (880-2) 757-6760

United Kingdom

Digital Communications Division
Rockwell International Led
Central House

3, Lampton Road

Hounslow. Middlesex TW3 1HY
England

Tel (44-81) 751-6779

Fax (44-81) 570-0758

!N Roclewell 1eiccommunications
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