
8733-01 www.icst.com/products/hipercocks.html JULY 17, 2001

1

����������
	
���
�

������������

ICS8733-01
FORWARD ERROR CORRECTION
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ADVANCED INFORMATION

BLOCK DIAGRAM PIN ASSIGNMENT
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GENERAL DESCRIPTION FEATURES

HiPerClockS™

,&6
The ICS8733-01 is a dual output clock genera-
tor and a member of the HiPerClockS™ family of
High Performance Clock Solutions from ICS.
The ICS8733-01 is designed to be used for ap-
plications utilizing Forward Error Correction

(FEC) designs. The ICS8733-01 generates a 14/15 or a 15/
14 output clock based upon the input reference clock in order
to incorporate the FEC capability required by the application.

Clock generator is performed by a fully integrated and
low-jitter phase-locked loop. The ICS8733-01 accepts any
differential signal as its input with an input reference fre-
quency range of 36.27MHz to 750MHz. There are two
LVPECL outputs which can generate output frequencies of
38.88MHz to 700MHz.

• Clock synthesis of 14/15 or 15/14 of the input reference
clock to be utilized in Forward Error Correction (FEC)
applications

• Fully integrated PLL

• Accepts any differential input signal (PECL, HSTL, LVDS,
SSTL, etc.)

• Dual differential 3.3V LVPECL outputs

• 38.88MHz to 700MHz output frequency

• PLL bypass and test modes that support in-circuit testing
and on-chip functional block characterization

• LVTTL / LVCMOS control inputs

• 3.3V supply voltage

• 32 lead low profile QFB (LQFP), 7mm x 7mm x 1.4mm
package body, 0.8mm package lead pitch

• 0°C to 70°C ambient operating temperature

The Advance Information presented herein represents a product currently in design or being considered for design. The noted characteristics are
design targets. Integrated Circuit Systems, Incorporated (ICS) reserves the right to change any circuitry or specifications without notice.
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FUNCTIONAL DESCRIPTION

The  ICS8733-01 features a fully integrated PLL and therefore requires no external component for setting the loop bandwidth.

The ICS8733-01 will generate an output having a frequency as follows:

The M and N bits are controlled by the FEC_NSEL and FEC_MSEL control pins as shown in Table 3A and Table 3B.

As a result, FOUT0 can be configured to have an output frequency equal to 14/15, 15/14, 14/14, or 15/15 of the reference
input frequency.

The second output clock (FOUT1) is configured to produce a frequency equal to FOUT0, FOUT/2, FOUT0/4, or FOUT0x4,
dependent upon the DIV_SEL0 and DIV_SEL1 bits as shown in Table 3C.

The reference input frequency range is dependent upon not only the M and N bits, but also upon the FOUT1 output
configuration which is determined by the DIV_SEL0 and DIV_SEL1 bits. Table 3B shows the possible FOUT0 and
FOUT1 output configurations as well as the reference input frequency range for each of these configurations.

The ICS8733-01 also supports in-circuit testing and on-chip functional block characterization via two test inputs and
one test output. With the ICS8733-01 in PLL bypass mode (PLL_SEL = 0), the reference input bypasses the PLL and
in-circuit testing of the N, M, and output dividers can take place. Table 3D shows the output configurations for the
different combinations of the DIV_SEL1 and DIV_SEL0 pins.

fFOUT0 = fREF_CLK x M
N
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TABLE 1. PIN DESCRIPTIONS

TABLE 2. PIN CHARACTERISTICS

lobmyS retemaraP snoitidnoCtseT muminiM lacipyT mumixaM stinU

NIC
tupnI

ecnaticapaC

,KLC_FER
KLC_FERn

DBT Fp

,RM
,LES_LLP
,NE_TSET
,LES_TSET

,0LES_VID
,1LES_VID
,LESN_CEF

LESM_CEF

DBT Fp

PULLUPR
tupnI

rotsiseRpulluP
15 KΩ

NWODLLUPR
tupnI

nwodlluP
rotsiseR

15 KΩ

rebmuN emaN epyT noitpircseD

,81,1
,62,52
23,13,03

cn desunU .nipdesunU

2 LESN_CEF tupnI nwodlluP .slevelecafretniLTTVL/SOMCVL.eulavedividNehtstceleS

3 LESM_CEF tupnI nwodlluP .slevelecafretniLTTVL/SOMCVL.eulavedividMehtstceleS

61,8,5,4 EEV rewoP .dnuorgottcennoC.nipdnuorG

6 LES_TSET tupnI nwodlluP
.sedomtsettnereffidowtfoenootniptuptuoTSETehtserugifnoC

.slevelecafretniLTTVL/SOMCVL
7 NE_TSET tupnI nwodlluP .slevelecafretniLTTVL/SOMCVL.niptuptuoTSETehtselbanE

9 TSET tuptuO .D3elbaTninwohssanipLES_TSETgnisudemmargorP.niptsettuptuO

92,82,01 DDV rewoP .tuptuotsetdnaerocrofnipylppusrewoP

21,11
,1TUOF
1TUOFn

tuptuO .slevelecafretniLCEPVLV3.3.rotarenegehtroftuptuolaitnereffiD

31 ODDV rewoP .V3.3ottcennoC.snipylppusrewoptuptuO

51,41
,0TUOF
0TUOFn

tuptuO .slevelecafretniLCEPVLV3.3.rotarenegehtroftupuolaitnereffiD

71 RM tupnI nwodlluP
.wol1TUOFdna0TUOFsecroF.redividtuptuodna,N,MehtsteseR

.slevelecafretniLTTVL/SOMCVL

02,91
,1LES_VID

0LES_VID
tupnI nwodlluP

.1TUOFrofeulavedividtuptuoehtsenimreteD
.slevelecafretniLTTVL/SOMCVL

22,12 ADDV rewoP .V3.3ottcennoC.nipylppusrewopLLP

32 ,KLC_FERn tupnI pulluP .slevellaitnereffidynastpeccA.tupnikcolclaitnereffidgnitrevnI

42 KLC_FER tupnI nwodlluP .slevellaitnereffidynastpeccA.tupnikcolclaitnereffidgnitrevni-noN

72 LES_LLP tupnI pulluP
.edomssapybroLLPnisirotarenegrehtehwsenimreteD

.slevelecafretniLTTVL/SOMCVL
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TABLE 3C. OUTPUT CONFIGURATION AND INPUT FREQUENCY RANGE TABLE

TABLE 3A. FEC_NSEL TRUTH TABLE

TABLE 3D. OUTPUT CONFIGURATION TABLE FOR TEST MODE OPERATION (PLL_SEL = 0 AND TEST_EN = 1)

1LES_VID 0LES_VID 0TUOF 1TUOF

)zHM(egnaRycneuqerFtupnIecnerefeR

:LESN_CEF
00=LESM_CEF

:LESN_CEF
10=LESM_CEF

:LESN_CEF
01=LESM_CEF

:LESN_CEF
11=LESM_CEF

0 0 N/MxFERf N/M4xFERf 76.18-72.63 05.78-72.63 05.78-88.83 57.39-88.83

0 1 N/MxFERf N/MxFERf 76.623-3.39 053-001 053-001 573-1.701

1 0 N/MxFERf N2/MxFERf 33.356-7.681 007-002 007-002 057-3.412

1 1 N/MxFERf N4/MxFERf 33.356-7.681 007-002 007-002 057-3.412

1LES_VID 0LES_VID 0TUOF 1TUOF

tseT

0=LES_TSET 1=LES_TSET

0 0 N4/FERf N/FERf N/FERf2 NM2/FERf

0 1 N/FERf N/FERf N/FERf2 NM/FERf2

1 0 N/FERf N2/FERf N/FERf NM/FERf

1 1 N/FERf N4/FERf N/FERf NM/FERf

LESN_CEF N

0 41

1 51

TABLE 3B. FEC-MSEL TRUTH TABLE

LESM_CEF M

0 51

1 41
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TABLE 4A. POWER SUPPLY DC CHARACTERISTICS, VDD=VDDA=VDDO=3.3V±5%, TA=0°C TO 70°C

ABSOLUTE MAXIMUM RATINGS

Supply Voltage  4.6V
Inputs -0.5V to VDD+0.5 V
Outputs -0.5V  to VDD+0.5V
Ambient Operating Temperature  0°C to 70°C
Storage Temperature -65°C to 150°C

Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These ratings are
stress specifications only and functional operation of the device at these or any conditions beyond those listed in the DC  Character-
istics or AC Characteristics is not implied. Exposure to absolute maximum rating conditions for extended periods may affect product
reliability.

lobmyS retemaraP snoitidnoCtseT muminiM lacipyT mumixaM stinU

DDV egatloVylppuSrewoPtupnI 531.3 3.3 564.3 V

ADDV egatloVylppuSrewoPgolanA 531.3 3.3 564.3 V

ODDV egatloVylppuSrewoPtuptuO 531.3 3.3 564.3 V

EEI tnerruCylppuSrewoP Am

TABLE 4B. DIFFERENTIAL DC CHARACTERISTICS, VDD=VDDA=VDDO=3.3V±5%, TA=0°C TO 70°C

lobmyS retemaraP snoitidnoCtseT muminiM lacipyT mumixaM stinU

HII tnerruChgiHtupnI
KLC_FER V564.3=NIV 051 Aµ

KLC_FERn V564.3=NIV 5 Aµ

LII tnerruCwoLtupnI
KLC_FER V0=NIV 5- Aµ

KLC_FERn V0=NIV 051- Aµ

.elbatscitsiretcarahCCAniRMCVdnaPPVees,sleveltupniKLC_FERn,KLC_FERroF:ETON
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TABLE 4C. LVCMOS/LVTTL DC CHARACTERISTICS, VDD=VDDA=VDDO=3.3V±5%, TA=0°C TO 70°C

TABLE 5. INPUT FREQUENCY CHARACTERISTICS, VDD=VDDA=VDDO=3.3V±5%, TA=0°C TO 70°C

lobmyS retemaraP snoitidnoCtseT muminiM lacipyT mumixaM stinU

NIf
mumixaM

ycneuqerFtupnI
KLC_FER 72.63 057 zHM

Rt emiTesiRtupnI KLC_FER stniop%08ot%02taderusaeM DBT sn

Ft emiTllaFtupnI KLC_FER stniop%08ot%02taderusaeM DBT sn

CDt
tupnI

elcyCytuDecnerefeR
KLC_FER DBT DBT %

TABLE 4D. LVPECL DC CHARACTERISTICS, VDD=VDDA=VDDO=3.3V±5%, TA=0°C TO 70°C

lobmyS retemaraP snoitidnoCtseT muminiM lacipyT mumixaM stinU

HIV egatloVhgiHtupnI

,1LES_VID,0LES_VID
,RM,LES_LLP

,LESM_CEF,LESN_CEF
NE_TSET,LES_TSET

V564.3=IDDV 2 567.3 V

LIV egatloVwoLtupnI

,1LES_VID,0LES_VID
,RM,LES_LLP

,LESM_CEF,LESN_CEF
NE_TSET,LES_TSET

V564.3=IDDV 3.0- 8.0 V

HII tnerruChgiHtupnI

,1LES_VID,0LES_VID
,LESM_CEF,LESN_CEF
RM,NE_TSET,LES_TSET

=xDDV
V564.3=NIV

051 Aµ

LES_LLP
=xDDV

V564.3=NIV
5 Aµ

LII tnerruCwoLtupnI

,1LES_VID,0LES_VID
,LESM_CEF,LESN_CEF
RM,NE_TSET,LES_TSET

,V564.3=xDDV
V0=NIV

5- Aµ

LES_LLP
,V564.3=xDDV

V0=NIV
051- Aµ

HOV egatloVhgiHtuptuO TSET
,V531.3=xDDV

Am63-=HOI
6.2 V

LOV egatloVwoLtuptuO TSET
,V531.3=xDDV

Am63=LOI
5.0 V

lobmyS retemaraP snoitidnoCtseT muminiM lacipyT mumixaM stinU

HOV
;egatloVhgiHtuptuO

2,1ETON
,0TUOFn,0TUOF

1TUOFn,1TUOF
V3.3=xDDV 1.2 V

LOV
;egatloVwoLtuptuO

2,1ETON
,0TUOFn,0TUOF

1TUOFn,1TUOF
V3.3=xDDV 6.1 V

GNIWSV
kaeP-ot-kaeP

gniwSegatloVtuptuO
,0TUOFn,0TUOF

1TUOFn,1TUOF
05htiwdetanimretstuptuo1TUOFn,1TUOF,0TUOFn,0TUOF:1ETON Ω .V2-ODDVot

.ODDVhtiw1:1yravlliwsleveltuptuO.V3.3-ODDVrofdeificepseraslevelesehT:2ETON
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TABLE 6. AC CHARACTERISTICS, VDD=VDDA=VDDO=3.3V±5%, TA=0°C TO 70°C

lobmyS retemaraP snoitidnoCtseT muminiM lacipyT mumixaM stinU
TUOF ycneuqerFtuptuO 531.3 ≤ xDDV ≤ V564.3 52.13 007 zHM

PPV
kaeP-ot-kaeP
egatloVtupnI

,KLC_FER
KLC_FERn

51.0 3.1 V

RMCV
edoMnommoC

egatloVtupnI
,KLC_FER
KLC_FERn

sleveLLCEPVL 8.1 4.2 V
,SDVL,LTSH,MCD

sleveLLTSS
13.0 3.1 V

)o(kst wekStuptuO 01 sp

)cc(tijt rettiJelcyC-ot-elcyCkaeP 05 sp

CDt elcyCytuDtuptuO 74 35 %

Rt emiTesiRtuptuO
,0TUOFn,0TUOF

1TUOFn,1TUOF
%08ot%02 003 008 sp

Ft emiTllaFtuptuO
,0TUOFn,0TUOF

1TUOFn,1TUOF
%08ot%02 003 008 sp

KCOLt emiTkcoLLLP DBT sn
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PACKAGE OUTLINE - Y SUFFIX
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TABLE 7. PACKAGE DIMENSIONS

NOITAIRAVCEDEJ
SRETEMILLIMNISNOISNEMIDLLA

LOBMYS
ABB

MUMINIM LANIMON MUMIXAM

N 23

A 06.1

1A 50.0 51.0

2A 53.1 04.1 54.1

b 03.0 73.0 54.0

c 90.0 02.0

D CISAB00.9

1D CISAB00.7

2D 06.5

E CISAB00.9

1E CISAB00.7

2E 06.5

e CISAB08.0

L 54.0 06.0 57.0

� 0° 7°

ccc 01.0

Reference Document:  JEDEC Publication 95, MS-026
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While the information presented herein has been checked for both accuracy and reliability, Integrated Circuit Systems, Incorporated (ICS) assumes no responsibility for either its use or
for infringement of any patents or other rights of third parties, which would result from its use. No other circuits, patents, or licenses are implied. This product is intended for use in normal
commercial applications. Any other applications such as those requiring extended temperature range, high reliability, or other extraordinary environmental requirements are not
recommended without additional processing by ICS. ICS reserves the right to change any circuitry or specifications without notice. ICS does not authorize or warrant any ICS product for
use in life support devices or critical medical instruments.

TABLE 8. ORDERING INFORMATION

rebmuNredrO/traP gnikraM egakcaP tnuoC erutarepmeT

10-Y3378SCI 10-3378SCI PFQLdaeL23 yartrep052 C°07otC°0

10-TY3378SCI 10-3378SCI leeRdnaepaTnoPFQLdaeL23 0002 C°07otC°0


