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BiCMOS PECL CLOCK GENERATOR

DEVICE
SPECIFICATION

SONET/SDH/ATM CLOCK RECOVERY UNIT S3027

®

FEATURES

• Complies with Bellcore and ITU-T
specifications for jitter tolerance, jitter transfer
and jitter generation

• On-chip high frequency PLL with internal loop
filter for clock recovery

• Supports clock recovery for OC-12/STM-4
(S3027A) (622.08 Mbit/s) or
OC-3/STM-1 (155.52 Mbit/s) (S3027A-1)
NRZ data

• 19.44 MHz reference frequency
• Lock detect—monitors run length (S3027A only)

and frequency
• 350mW typical power dissipation
• Low-jitter PECL interface
• Maintains downstream clock in absence of data

inputs
• Micro-power Bipolar technology
• 5V supply
• Available in a 20 TSSOP package

GENERAL DESCRIPTION

The function of the S3027 clock recovery unit is to
derive high speed timing signals for SONET/SDH-
based equipment. The S3027 is implemented using
AMCC’s proven Phase Locked Loop (PLL) technology.

The S3027 receives either an OC-12/STM-4 or OC-3/
STM-1 scrambled NRZ signal and recovers the clock
from the data. The chip outputs a differential PECL
bit clock and retimed data. Figure 1 shows a typical
network application.

The S3027 utilizes an on-chip PLL which consists of
a phase detector, a loop filter, and a voltage con-
trolled oscillator (VCO). The phase detector
compares the phase relationship between the VCO
output and the serial data input. A loop filter converts
the phase detector output into a smooth DC voltage,
and the DC voltage is input to the VCO whose fre-
quency is varied by this voltage. A block diagram is
shown in Figure 2.

Figure 1. System Block Diagram
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Figure 2. Functional Block Diagram
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OVERVIEW

The S3027 supports clock recovery for the OC-12/
STM-4 or OC-3/STM-1 data rates. Differential serial
data is input to the chip at the specified rate and
clock recovery is performed on the incoming data
stream. An external crystal is required to minimize
the PLL lock time and provide a stable output clock
source in the absence of serial input data. Retimed
data and clock are output from the S3027.

CHARACTERISTICS

Performance

The S3027 PLL complies with the jitter specifications
proposed for SONET/SDH equipment defined by the
T1X1.6/91-022 document, when used with differential
inputs and outputs as shown in Figure 3.

Jitter Transfer

The jitter transfer function is defined as the ratio of
jitter on the output OC-N/STS-N signal to the jitter
applied on the input OC-N/STS-N signal versus fre-
quency. Jitter transfer requirements are shown in
Figure 5. The measurement condition is that the input
sinusoidal jitter up to the mask level in Figure 4 be
applied for each of the OC-N/STS-N rates.

Input Jitter Tolerance

Input jitter tolerance is defined as the peak to peak
amplitude of sinusoidal jitter applied on the input sig-
nal that causes an equivalent 1 dB optical/electrical
power penalty. SONET input jitter tolerance require-
ments are shown in Figure 4. The measurement
condition is the input jitter amplitude which causes an
equivalent of 1 dB power penalty.

Serial Data Output Set-up and Hold Time

The output set-up and hold times are represented by
the waveforms shown in Figure 3.

Jitter Generation

The jitter of the serial clock and serial data outputs
shall not exceed 0.01 U.I. when a serial data input
with less than 14 ps (OC-12) or 56 ps (OC-3) rms
jitter is presented to the serial data inputs.

Figure 3. Clock Output to Data Transition Delay

Output Frequency

622.08 MHz 155.52 MHz

SERDATOP/N Setup Time 450 ps 2.5 ns

SERDATOP/N Hold Time 450 ps 2.5 ns

t su
t h

SERCLKOP

SERDATOP/N

Figure 4. Input Jitter Tolerance Specification
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Figure 5. Jitter Transfer Specification
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1. Bellcore Specifications: TR-NWT-000253, Issue 2,
December 1991.

2. CCITT Recommendations: G.958.
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Table 1. S3027 Pin Assignment and Descriptions

emaNniP leveL O/I #niP noitpircseD

PITADRES
NITADRES

.ffiD
LCEP

I 2
3

esehtnosnoitisnartmorfderevocersikcolcA.niatadlaireS
.stupni

SSAPYB LTT I 61 ottsetnoitcudorpgniruddesU.hgiHevitca,elbanessapyB
.noitarepolamronrofdnuorgoteiT.LLPehtniOCVehtssapyb

DS LCEP I 51 ebottupniLCEPK01dedne-elgnisA.hgiHevitca,tcetedlangiS
ssolaetacidnioteludomreviecerlacitpolanretxeehtybnevird
eblliwLLPeht,evitcanisiDSnehW.rewoplacitpodeviecerfo

N/POTADRESehtdnatupniFERLTTehtotkcolotdecrof
atad,evitcasiDSnehW.etatswolcigolehtnidleheblliwtuptuo

.yllamrondessecorpeblliwsnipN/PITADRESehtno

FERLTT LTT I 7 gnitarepolaitiniehthsilbatseotdesutupnikcolcecnerefeR
ybdnatsasadesuosladnaLLPyrevocerkcolcehtfoycneuqerf

.evitcanisiTEDKCOLnehwroatadfoecnesbaehtnikcolc

1PAC
2PAC

– I 81
71

ehT.snipesehtotdetcennocsiroticapacretlifpoolehT
.cirtceleidR'7X,ecnarelot%01±Fµ0.1ebdluohseulavroticapac
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EDOM LTT I 6 othgiHteS.ecivedehtfoetartibehttcelesotdesutcelesetaR
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Table 1. S3027 Pin Assignment and Descriptions (Continued)

emaNniP leveL O/I #niP noitpircseD

TEDKCOL LCEP O 5 tahtsetacidnituptuosiht,evitcanehW.hgiHevitca,tcetedkcoL
dnakcolcdilavdnastupniatadlairesehtotdekcolsiLLPeht

setacidniti,evitcaninehW.stuptuolairesehttatneserperaatad
kcolehT.kcolcecnereferlacolehtotdekcolsiLLPehttaht

:snoitidnocgniwollofehtrednuevitcanioglliwtceted

.evitcanisiDSfI.1

eromybkcolcecnereferlacolehtmorfyawastfirdOCVehtfI.2
.mpp0001naht

.evitcasiNFERKCLfI.3

ot001(htgnelnurtneiciffusniniatnocstupniatadlairesehtfI.4
21-COrofA7203SehtotseilppaylnosihT.)semittib008

.snoitacilppa

sikcolclairesehtfietatsevitcaehtotnruterlliwtcetedkcoL
.ycneuqerfkcolcecnereferehtfompp052nihtiw

DNGD DNG – 9 )V0(dnuorGlatigiD

CCVD V5+ – 01 )V5+(ylppuSrewoPlatigiD

DNGA DNG – 91,4 )V0(dnuorGgolanA

CCVA V5+ – 02,1 )V5+(ylppuSrewoPgolanA
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Figure 6. S3027A TSSOP Package

All dimensions are in mm.

Table 2. Clock and Data Output Control

DS NFERKCL
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TCETED N/POKLCRES N/PTADRES

X
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X
0
X
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0
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0
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Table 4. Recommended Operating Conditions

Table 3. Absolute Maximum Ratings

retemaraP niM pyT xaM stinU

erutarepmeTegarotS 56- 051+ C˚

VnoegatloV CC DNGottcepseRhtiw 5.0- 0.7+ V

niPtupnILTTynanoegatloV 5.0- 5.5+ V

niPtupnILCEPynanoegatloV
V CC

0.2-
V CC V

tnerruCkniStuptuOLTT 02 Am

tnerruCecruoStuptuOLTT 01 Am

tnerruCecruoStuptuOLCEPdeepShgiH 05 Am

egatloVegrahcsiDcitatS 005 V

retemaraP niM pyT xaM stinU

)lairtsudni(saiBrednuerutarepmeTtneibmA 04- 58+ C˚

saiBrednuerutarepmeTtneibmA
)laicremmoc(

0 07+ C˚

saiBrednuerutarepmeTnoitcnuJ 01- 031+ C˚

VnoegatloV CC DNGottcepseRhtiw 57.4 0.5 52.5 V

niPtupnILTTynanoegatloV 0.0 V CC V

niPtupnILCEPynanoegatloV
V CC

2-
V CC V

05(tnerruCecruoStuptuOLCEP Ω Vot CC )V2- 41 52 Am

tnerruCylppuSCCI 08 011 Am
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Table 6. TTL Input/Output DC Characteristics 1

1. These input levels provide a zero–noise immunity and should only be tested in a static, noise-free environment.

(TA = -40°C to +85°C, VCC = 5 V ±5%)

Table 5. Performance Specifications

1 Guaranteed but not tested.

retemaraP niM pyT xaM stinU noitidnoC

OCVlanimoN
ycneuqerFretneC

80.226 zHM

kcolCecnerefeR
ecnareloTycneuqerF

yrevoceRkcolC 1 052- 052+ mpp

21-STS/21-CO

egnaRerutpaC 1

tuptuOkcolC
elcyCytuD 1 54

005±

55

mpp

IUfo%

ecnereferdexifottcepserhtiW
ycneuqerf

%02foytisnednoitisnartmuminiM

emiTkcoLnoitisiuqcA 1

21-STS/21-CO 61 cesµ
dnapuderewopydaerlaecivedhtiW

.KLCFERdilav
&esiRtuptuOLCEP

semiTllaF 1 006 sp
05,%09ot%01 Ω Vot CC V2-

pacFp5,daoltnelaviuqe
N/POKLCRES

noitareneGrettiJ 1 500.0 10.0 .I.U
norettijsmrsp41nahtsselhtiW

stupniatadN/PITADRES

ecnareloTrettiJ 1 5.0 .I.U .rettijtupniladiosuniS

lobmyS retemaraP niM pyT xaM stinU snoitidnoCtseT

V LI
1 egatloVwoLtupnI 8.0 V

egatlovwoLtupnideetnarauG
stupnillarof

V HI
1 egatloVhgiHtupnI 0.2 V

hgiHtupnideetnarauG
stupnillarofegatlov

I LI tnerruCwoLtupnI 0.004- Aµ V CC V,XAM= NI V5.0=

I HI tnerruChgiHtupnI 0.05 Aµ V CC V,XAM= NI V7.2=

II VxaMtatnerruChgiHtupnI CC 0.1 Am V CC V,XAM= NI V52.5=

I SO tnerruCtiucriCtrohStuptuO 0.001- 0.52- Am V CC V,XAM= TUO V5.0=

V KI egatloVedoiDpmalCtupnI 2.1- V V CC I,NIM= NI Am0.81-=

V LO egatloVwoLtuptuOLTT 5.0 V V CC I,NIM= LO Am8=

V HO egatloVhgiHtuptuOLTT 4.2 V V CC I,NIM= HO Am0.1-=   
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Table 7. PECL Input/Output DC Characteristics
(T

A
 = -40°C to +85°C, V

CC
 = 5 V ±5%)

lobmyS retemaraP niM pyT xaM stinU snoitidnoCtseT

V LI egatloVwoLtupnI
V CC

000.2-
V CC

144.1-
V

egatlovwoLtupnideetnarauG
.stupnidedne-elgnisrof

V HI egatloVhgiHtupnI
V CC

522.1-
V CC

075.0-
V

egatlovhgiHtupnideetnarauG
.stupnidedne-elgnisrof

V LI egatloVwoLtupnI
V CC

000.2-
V CC

007.0-
V

egatlovwoLtupnideetnarauG
.stupnilaitnereffidrof

V HI egatloVhgiHtupnI
V CC

057.1-
V CC

054.0-
V

hgiHtupnideetnarauG
.stupnilaitnereffidrofegatlov

V DI tupnI egatloVlaitnereffiD 052.0 005.0 004.1 V .egatlovtupnilaitnereffiD

I HI tnerruChgiHtupnI 005.0- 000.02 Aµ V DI Vm005=

I LI tnerruCwoLtupnI 005.0- 000.02 Aµ V DI Vm005=

V LO egatloVwoLtuptuO
V CC

000.2-
V CC

005.1-
V 05 Ω Votnoitanimret CC V2-

V HO egatloVhgiHtuptuO
V CC

011.1-
V CC

076.0-
V 05 Ω Votnoitanimret CC V2-

V DO egatloVlaitnereffIDtuptuO 093.0 033.1 V .egatlovtuptuolaitnereffiD

R1

R1

1µF

CAP1

CAP2

Figure 7. External Loop Filter

R1 = 68Ω for 622.08 MBit/s operation.

R1 = 84Ω for 155.52 MBit/s operation.   
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Ordering Information

AMCC is a registered trademark of Applied Micro Circuits Corporation.
Copyright ® 1999 Applied Micro Circuits Corporation

AMCC reserves the right to make changes to its products or to discontinue any semiconductor product or service without notice, and
advises its customers to obtain the latest version of relevant information to verify, before placing orders, that the information being relied
on is current.

AMCC does not assume any liability arising out of the application or use of any product or circuit described herein, neither does it
convey any license under its patent rights nor the rights of others.

AMCC reserves the right to ship devices of higher grade in place of those of lower grade.

AMCC SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED TO BE SUITABLE FOR
USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER CRITICAL APPLICATIONS.

Applied Micro Circuits Corporation  •  6290 Sequence Dr., San Diego, CA 92121
Phone: (858) 450-9333  •  (800)755-2622  •  Fax: (858) 450-9885

http://www.amcc.com
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