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DESCRIPTION FEATURES
The SSI 78Q2250 is a high-speed line transceiver * 155.52 Mbit/s Interface for Category 5
integrated circuit intended for use in Asynchronous Unshlelded Twisted Pair (UTP) cable
Transfer Mode (ATM) applications. It is used at the « Compliant with ATM PMD interface
interface to Category 5 Unshielded Twisted-Pair (UTP) specification for 155.52 Mbit/s over Twisted
cabling and is connected to the line via isolation Pair Cable

transformers. Optionally, a PECL interface is provided |
for use with an optical interface device. Interface to Paraliel CMOS logic Interface at 19.44 Mbit/s

_ digital framer circuits is accomplished via 8-bit paraliel * PECL iInterfaces for connection to fiber optic
CMOS /O running at 19.44 Mbit/s. recelve and transmit modules

The IC provides full transmit and receive line interfface  *  Automatic galn adaptive equalization
functions with minimum external components required. * Baseline wander correction

The re:ce::;: pnrg;ic:es adaptivTeh egggg;ggqnbg_’; * Recelve clock and data recovery
accurate clock and data recovery. The is bui .

in a BICMOS technology for highest performance and Advanced BICMOS processing
low power operation, and is housed in a 48-Pin TQFP

package.
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SSI 78Q2250
155 Mbit/s ATM
Line Transceiver

FUNCTIONAL DESCRIPTION

The SSI 78Q2250 is an ATM line transceiver IC that
contains all the necessary transmit and receive circuitry
for connection between 155 Mbit/s line signals and
digital Framer/Deframer ICs. The device provides
connection to up to 100 meters of category 5 UTP via
isolating transformers. The receiver includes adaptive
equalization, baseline wander correction, clock and
data recovery and serial-to-parallel conversion. The
transmitter includes parallel-to-serial conversion, signal
clocking from either a crystal or recovered clock and
line driver.

TRANSMITTER OPERATION

The transmitter section accepts 8-bit parallel data at
19.44 MHz, serializes it into a 155.52 Mbit/s data signal,
and generates an analog signal for transmission
through a transformer onto the UTP cable. Clocks for
the parallel and serial data signals are generated from
a crystal oscillator using a PLL which phase locks a
high frequency VCO to the crystal reference frequency
via an 8x frequency divider.

Transmitter operation is affected by various mode
signals. The HUB/HOST input changes the reference
signal for the clock generator. in the hub mode, the
transmit clock reference is derived from either the
crystal oscillator or CKIN, as described below. In host
mode, the transmit clock reference is derived from the
receiver recovered clock.

The UTP/ECL input selects the output interface to be
used. In UTP mode, the pins UTPOQUTP/N are active
and connect the chip to the UTP cable through a
transformer and a matching resistor as shown in Figure
2. In UTP mode, ECLOUTP/N are inoperative and
should be left open. In ECL mode, the UTP pins are
inoperative and should be left open and the output data
signa!l comes from pins ECLOUTP/N as differential
ECL as illustrated in Figure 3. This allows the chip to
drive an optical transceiver.

An external clock signal (CMOS) at CKIN may be
substituted for a crystal as the reference frequency for
the chip. Inthis mode, XT1 and XT2 must be configured
as shown in Figure 3. Note that the chip can be in
either ECL or UTP mode when using either an external
clock or a crystal for the reterence. CKIN should be
tied to Vcec when using a crystal as shown in
Figure 2.
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RECEIVER OPERATION

The receiver section accepts serial NRZ data at
155.52 Mbit/s either trom the UTP or the ECL inputs,
equalizes it for cable dispersion, corrects it for baseline
wander, recovers a 155.52 MHz clock signal, and
converts the data to an 8-bit parallel signal with a
corresponding 19.44 MHz clock. When operating the
receiver in ECL mode, the UTPINP/N should be left
open and, when operating in UTP mode, the
ECLINP/N pins should be left open.

In UTP mode, the inputs UTPINP/N receive the
155.52 MHz input signal from Category 5 UTP cable
(100 meters maximum length) which is transformer-
coupled to the chip as shown in Figure 2. The output
SIGDET goes high when the signal detect circuitry
determines that a signal is present.

The signal is equalized for the dispersive effects of
the cable by the adaptive equalizer section, which
searches for a particular signal level and adds a filtered
version of the input signal until it detects the right level.

The signal is also corrected for the baseline wander.
This is a condition where the effects of the data pattern

. and the droop of the transformers cause the input data

signal to have a non-zero DC component or “baseline.”
The baseline wander correction circuit analyzes the
positive and negative pulse levels as they emerge from
the adaptive equalizer and adjusts the DC component
of the equalizer’s input signal. The detection scheme
of the baseline wander circuit and the difference in the

-time constants between it and the adaptive equalizer

prevent the two control loops from contending.

The receive PLL recovers a 155.52 MHz clock signal
from the equalized data signal. The NRZ data signal
is rectified and filtered to generate a 155.52 MHz tone
and then it goes into a multiplier-type phase detector.
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SSI1 78Q2250
155 Mbit/s ATM
Line Transceiver

The loop uses a VCO similar to the one in the
transmitter. Frequency acquisition is performed by a
quadricorrelator circuit which forces the VCO to a
frequency close enough for the loop to self-acquire. A
lock detector compares the frequency of the output of
the receive PLL to that of the crystal (or the external
clock reference). When the frequencies are close
enough, its output, LOCK, is asserted indicating that
the receive PLL is frequency-locked.

Once the equalized data signal is re-timed with the
recovered clock, it is converted to 8 parallel bits and
sent off-chip with a 19.44 MHz clock.

LOOPBACK OPERATION

The 78Q2250 is capable of performing signal loopback
in two directions. The RXLB pin selects the receive
loopback mode. In this mode, the received signal is
“looped back™ and sent out of transmitter in place of
the transmit input signal. The TXLB pin selects the
transmit loopback mode, and causes the receiver to
use the transmitter output signal as its input. In this
case both sets of receive input signals (UTP and ECL)
are ignored. Note, the chip should not be in TXLB and
HOST mode at the same time.
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SSI 78Q2250

155 Mbit/s ATM
Line Transceiver

PIN DESCRIPTION

NAME TYPE | DESCRIPTION

TXD [7-0] 1,C Transmit Data Input. The parallel transmit data is convened to serial, bit 7
first. _

TXCLK O,C | Transmit clock output. 19.44 MHz. :

CKIN i,C Optional 19.44 MHz input for the reference clock. The crystal oscillator external
components should be configured as in Figure 3.

ECLOUTP, O,E | Active transmit outputs when the chip is in ECL mode. See Figure 3.

ECLOUTN These outputs are Pseudo ECL, referenced to Vcc.

UTPOUTP, 0 Active transmit output in UTP mode. See Figure 2.

UTPOUTN

TXCAP - Auxiliary transmit PLL loop filter capacitor.

RXLB I,C Loopback receiver input to transmitter output.

UPTINP ! Active receiver inputs in UTP mode. See Figure 2.

UTPINN

ECLINP, LE Active receiver inputs in ECL mode. See Figure 3.

ECLINN These inputs are Pseudo ECL, referenced to Vcc.

RXCLK 0,C | Recovered receive clock. 19.44 MHz.

RXD[7-0] O,C | Receive data. The first bit in the serial stream appears on bit 7.

RXCAP - Auxiliary loop filter capacitor for clock recovery PLL.

TXLB 1,C Loopback transmitter input to receiver output.

SIGDET O.C | High when an active receive input is detected.

LOCK O,C | High when the receive PLL is locked.

HUB/HOST 1,C Configures the circuit in Hub (input high) or Host mode (input low).

UTP/ECL 1,C | Selects UPT (input high) or ECL (input low) modes.

RRP - External reference resistor 10 kQ + 1%.

XT1, XT2 - Crystal Oscillator Inputs. 19.44 MHz crystal.

VecA, VeeD S Supply Voltage.

GNDD, PSUB,GNDA| S | Ground.

SDCAP - Auxiliary signal detector capacitor.

EQCAP - Auxiliary equalizer capacitor.

BLCAP - Auxiliary baseline wander capacitor.

EQOUT - Test pin used by factory, leave open.

NOTES: Pin Type: | - Input; O - Output; S - Supply; C - CMOS digital; E - Ditferential ECL

4
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SSI1 78Q2250
155 Mbit/s ATM
Line Transceiver

ELECTRICAL SPECIFICATIONS

ABSOLUTE MAXIMUM RATINGS

Operation of the IC beyond these limits may result in damage.

PARAMETER RATING

Ambient Temperature -40 to 85°C

Junction Temperature 6ja = 70°C/W | -40to 100°C

Lead Temperature Soldering, 10 sec. | 235°C (IR)

Supply Voltage ev

Power Dissipation Ta=85°C, Tj=125°C | 350 mW

Pin Voltage -0.3to Vecc + 0.3V

Pin Current 100 mA

POWER SUPPLY

The following specifications are met for the conditions: 0°C < Ta < 70°C and 3.0 < Vcc < 5.5
PARAMETER CONDITION MIN NOM | MAX UNIT
Supply Current (UTP Mode) 65 85 mA
Supply Voltage (ECL Mode) 65 85 mA
DIGITAL INTERFACE

The following specifications refer to the CMOS interface pins: RXD[7-0], RXCLK, TXD[7-0}, TXCLK,
CKIN, LOCK, TXLB, RXLB, SIGDET, HUB/HOST, UTP/ECL.

viL 3.0<Vees55 Vee+ 0.2 \
ViH 3.0<Veesh5 Veec+ 0.8 Vv
'R -100 100 HA
I - =100 100 HA
Input Capacitance ‘ 10 pF
Vou 1=100 pA 200 mV
VoH =-100 uA Vee - 0.2 v

5
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ELECTRICAL SPECIFICATIONS (continued)

EXTERNAL COMPONENTS

PARAMETER CONDITION MIN NOM | MAX UNIT
External Reference Resistor Rp, | 1% Tolerance 10 kQ
Crystal 19.44 MHz
Crystal Capacitor Cxr 27 pF
TX Loop Fitter Capacitor  Cyy TBD

RX Loop Filter Capacitor  Cp, TBD

Line Transformer Turns Ratio T 1:1

TX Termination Resistor Ry 50 Q
RX Termination Resistor  Rqg 100 Q
Signal Detector Capacitor Csp TBD

Equalizer Capacitor Ceo TBD -

Baseline Wander Capacitor Cg, 8D

TRANSMITTER

The following are the specifications for the Transmitter section. They assume use of the external compo-
nents as listed in this data sheet and up to 100 meters of Category 5 Unshielded Twisted Pair (UTP) Cable.

TXD Setup Time Tsu | Refer to figure 1 20 ns
TXD Hold Time TH | Referto figure 1 20 ns
TXCLK Period Teer | Refer to figure 1 52.6 ns
TXCLK Duty Cycle Toc | Referto figure 1 40 60 %
Output Voltage Peak-to-peak differential 0.94- 1 1.06 \
Output Voltage Qvershoot Beyond final output voltage value 10 %
Output Voltage Setting To final output voltage 3.2 ns
Output Jitter Peak-to-peak 2 ns
NRZ Puise Duty Cycle 0101 Pattem bestfittoa6.43nsgrid | -0.25 0.25 ns
Rise/ Fall Time 10-90% 15 3.5 ns
Rise/ Fall imbalance 0.5 ns
Baseline Wander 100 Consecutive bits of logical ones 10 %
ECL TRANSMITTER OUTPUTS

Voh Relative to Vcc -0.8 -0.7 \
Vol Relative to Vce -1.9 -1.8 \"
Rise Time 1 ns
Fali Time 2.5 ns
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RECEIVER

The following are the specifications for the Receiver section. They assume use of the external components
as listed in this data sheet and up to 100 meters of Category 5 Unshielded Twisted Pair (UTP) Cable.

PARAMETER CONDITION MIN NOM MAX UNIT
RXCLK Period Reer | Refer to figure 1 52.6 ns
RXCLK Duty Cycle Roc | Refer to figure 1 40 60 %
RXCLK to Data Propagation Refer to figure 1 2 ns
Delay, R,

Baseline Wander Tolerance 10 %
Maximum Cable Length Category 5 UTP 100 m
Bit Error-rate 100m Cat. 5 UTP 1010

Input Voltage at UPT Inputs 1.06 \
Maximum Output Jitter Random data, 100m cable 2 ns
ECL RECEIVER INPUTS

Vil Relative to Vcc -1.8 Vv
Vih Relative to Vcc -1 i
Duty Cycle 40 60 %

TXD[0-7] X T( X
Tsu Th Tper
TXCLK
RXD[0-7] X X X X
Rprop Rper
RXCLK

FIGURE: 1 Timing for CMOS I/0

7
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SSI178Q2250
155 Mbit/s ATM

a -
Line Transceiver
FROM
FRAMER
TBD
- w ¥ 5 ® @ o o
=} 8 5 g g & g § é ig S = UTP: Category §
xR xxrrer s> % x RTT PT4171 100 meters (max)
TXD[0) UTPOUTP
10 2 Voo 4309 3 |ER—M:|?:::D
FRAMER TXCLK UTPOUTN 3500 3
1:1
v CKIN ECLOUTP
Note: Leave ECLOUTP and ECLOUTN
LOCK LOCK ECLOUTN ote: Leave UTP and E open
RXD[7) UTPECL Vee
RXD[E] XT1 270F
RXDYS} XT2 =
AXD(4) ECLINP 4 27 pF
RXO(3) ECLINN Note: Leave ECLINP and ECLINN open
PT4171
RXO[2} UTPINP »
#1000 E RJa5
-y RXD{1] UTPINN b UTP: Category 5
TO RTR 141 100 meters {max)
FRAMER RXD[O] o, o ooa 6 o = NC '
= 38323283828 83G¢
8 2 X & F w B o Bd O
- L BD T8D
=
3 = =
SIGDET 10K = 1%
-
NOTE: UTP mode may also be configured with external clock reference as shown in Figure 3

FIGURE: 2 Circuit Configuration for UTP Mode with Crystal Oscillator Reference
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FROM
FRAMER @
’ - - {00013
T & ¥ & © 0O <« w a m
5558388583 k33
FEEX2EEE >3 X ufpo .l
U
L ™D z Note: Leave UTPOUTP and UTPOUTN open
TO
FRAMER [] TXCLK UTPOUTN[]
VoS nanr [] CKIN ECLOUTP[ ] —» ToECL
19.44 MHz ¥ o0 recewer
nominal 50%  LOCK []LocK - ECLOUTN [] Vcc-z.o-;E 01
duty cycie. —p TOECL
(] RXD[N ute/ect ] o receiver
~ 18 kQ: 5V mode
[ 1 RXDi6] x11 0]
10 kQ: 3V mode
[ RxD[5) x12 [] Vee
(4 . .
[ ] AXD4) ECLINP L] p From ECL transmitier
500
L] RXD[3] ECUNN[] V°°-2-°-;E
500 From ECL transmitter
|1 RXD[2} UTPINP ]
Note: Leave UTPINP and UTPINN open
[] RXD{1] UTPINN ]
TO
FRAMER ) RXD[o) [ L]
WP o0 o o <« % & % § = 5 NC
- 2232 2¢g06K8e&83d gy
- £ 8 £ ¢ v 8 ¢ & & o
-~ I 1 - 1100001
- T8D 8D B BD
SIGDET
= 10k + 1%

NOTE: ECL mode mayA aiso be configured with.crystal oscillator reference as shown in Figure 2

FIGURE: 3 Circuit Configuratioh for ECL Mode with External Clock Reference
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PACKAGE PIN DESIGNATIONS

(Top View)
a < % -3
EEEREERER TR
N0000naOnnng .

Txoo:/u‘a 47 45 45 44 43 42 41 40 39 38 37as:lu7mu'rp
™o ]2 35[] UTPOUTN

CkiN ] 3 341 ] ECLOUTP
Lock [« 33 ] ECLOUTN
RXO7 [ s 327 uteTL

RxDe 16 [ xn

RXDS 17 30 xT12

Rx04 ] 8 29[ Ecunp

RXD3 [ 28] ECLINN

Rxp2 110 27{ ] uTPINP

RXD1 11 26 ] UTPINN

RX0O L 12 13 14 15 16 17 18 19 20 21 22 20 2 2] ne

48-Lead TQFP
ORDERING INFORMATION
PART DESCRIPTION : ORDER NUMBER PACKAGE MARK
SS!78Q2250 155 Mbit/s ATM Transceiver
48-Pin TQFP 78Q2250-CGT 78Q2250-CGT

Preliminsry Data: Indicates a product not completsly released to production. The specifications are based on preliminary evaluations and
are not guaranteed. Small quantities are available, and Silicon Systems should be consulted for current information.

No responsibility is assumed by Silicon Systems for use of this product nor for any infringemenis of patents and trademarks or other rights
of third parties resulting from its use. No license is granted under any patents, patent rights or trademarks of Silicon Systems. Silicon Systems
resarves the right to make changes in specifications at any time withoutnotice. Accordingly, the reader is cautioned to verify that the data sheet
is cument before placing orders.
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