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ICS8545
LOW SKEW, 1-TO-4

LVCMOS-TO-LVDS FANOUT BUFFER

GENERAL DESCRIPTION
The ICS8545 is a low skew, high performance
1-to-4 LVCMOS-to-LVDS clock fanout buffer and
a member of the HiPerClockS™ family of High
Performance Clock Solutions from ICS. Utilizing
Low Voltage Differential Signaling (LVDS) the

ICS8545 provides a low power, low noise, solution for distrib-
uting clock signals over controlled impedances of 100Ω.
The ICS8545 accepts a LVCMOS input level and translates it
to 3.3V LVDS output levels.

Guaranteed output and part-to-part skew characteristics
make the ICS8545 ideal for those applications demanding well
defined performance and repeatability.

FEATURES
• 4 LVDS outputs

• 2 LVCMOS clock inputs to support redundant or
selectable frequency fanout applications

• Maximum output frequency up to 650MHz

• Translates LVCMOS input signals to LVDS levels

• Output skew:  40ps (maximum)

• Part-to-part skew:  500ps (maximum)

• Propagation delay:  3.6ns (maximum)

•  Designed to meet or exceed the requirements of
ANSI  TIA/EIA-644

• 3.3V operating supply

• 0°C to 70°C ambient operating temperature

• Industrial temperature information available upon request

BLOCK DIAGRAM PIN ASSIGNMENT
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ICS8545
LOW SKEW, 1-TO-4

LVCMOS-TO-LVDS FANOUT BUFFER

TABLE 2. PIN CHARACTERISTICS

TABLE 1. PIN DESCRIPTIONS

lobmyS retemaraP snoitidnoCtseT muminiM lacipyT mumixaM stinU

C NI ecnaticapaCtupnI 4 Fp

R PULLUP rotsiseRpulluPtupnI 15 KΩ

R NWODLLUP rotsiseRnwodlluPtupnI 15 KΩ

rebmuN emaN epyT noitpircseD

31,9,1 DNG rewoP .dnuorgottcennoC.dnuorgylppusrewoP

2 NE_KLC tupnI pulluP
kcolcswollofstuptuokcolc,HGIHnehW.elbanekcolcgnizinorhcnyS

decroferastuptuoQn,woldecroferastuptuoQ,WOLnehW.tupni
.slevelecafretniLTTVL/SOMCVL.hgih

3 LES_KLC tupnI nwodlluP
.tupni2KLCstceles,HGIHnehW.tupnitceleskcolC

.slevelecafretniLTTVL/SOMCVL.tupni1KLCstceles,WOLnehW
4 1KLC tupnI nwodlluP .tupnikcolcLTTVL/SOMCVL

7,5 cn desunU .snipdesunU

6 2KLC tupnI nwodlluP .tupnikcolcLTTVL/SOMCVL

8 EO tupnI pulluP
0Qn,0QstuptuofognilbasiddnagnilbaneslortnoC.elbanetuptuO

3Qn,3Qurht
81,01 V DD rewoP .V3.3ottcennoC.snipylppusevitisoP

21,11 3Q,3Qn tuptuO .slevelecafretniSDVL.riaptuptuolaitnereffiD

51,41 2Q,2Qn tuptuO .slevelecafretniSDVL.riaptuptuolaitnereffiD

71,61 1Q,1Qn tuptuO .slevelecafretniSDVL.riaptuptuolaitnereffiD

02,91 0Q,0Qn tuptuO .slevelecafretniSDVL.riaptuptuolaitnereffiD

:ETON pulluP dna nwodlluP .seulavlacipytrof,scitsiretcarahCniP,2elbaTeeS.srotsisertupnilanretniotsrefer
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ICS8545
LOW SKEW, 1-TO-4

LVCMOS-TO-LVDS FANOUT BUFFER

TABLE 3B. CLOCK INPUT FUNCTION TABLE

TABLE 3A. CONTROL INPUT FUNCTION TABLE

stupnI stuptuO

EO NE_KLC LES_KLC ecruoSdetceleS 3Qurht1Q 3Qnurht1Qn

0 X X ZiH ZiH

1 0 0 1KLC woL hgiH

1 0 1 2KLC woL hgiH

1 1 0 1KLC EVITCA EVITCA

1 1 1 2KLC EVITCA EVITCA

egdekcolctupnignillafdnagnisiragniwollofdelbanerodelbasiderastuptuokcolceht,sehctiwsNE_KLCretfA
.1erugiFninwohssa

.B3elbaTnidebircsedsastupni2KLCdna1KLCehtfonoitcnufaerastuptuoehtfoetatseht,edomevitcaehtnI

stupnI stuptuO

2KLCro1KLC 3Qurht0Q 3Qnurht0Qn

0 WOL HGIH

1 HGIH WOL

EnabledDisabled

CLK1, CLK2

CLK_EN

nQ0 - nQ3

Q0 - Q3

 FIGURE 1 - CLK_EN TIMING DIAGRAM
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ICS8545
LOW SKEW, 1-TO-4

LVCMOS-TO-LVDS FANOUT BUFFER

ABSOLUTE MAXIMUM RATINGS

Supply Voltage, V
CCx

 4.6V

Inputs, V
I

-0.5V  to V
DD

 + 0.5V

Outputs, VO -0.5V to VDD + 0.5V

Package Thermal Impedance, θJA  73.2°C/W (0 lfpm)
Storage Temperature, T

STG
-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. Functional operation of product at these conditions or any conditions beyond those listed in the
DC Characteristics or AC Characteristics is not implied. Exposure to absolute maximum rating conditions for extended peri-
ods may affect product reliability.

TABLE 4B. LVCMOS / LVTTL DC CHARACTERISTICS, VDD = 3.3V±5%, TA = 0°C TO 70°C

TABLE 4A. POWER SUPPLY DC CHARACTERISTICS, V
DD

 = 3.3V±5%, TA = 0°C TO 70°C

lobmyS retemaraP snoitidnoCtseT muminiM lacipyT mumixaM stinU

V HI egatloVhgiHtupnI
2KLC,1KLC 2 V DD 3.0+ V

EO,LES_KLC,NE_KLC 2 V DD 3.0+ V

V LI egatloVwoLtupnI
2KLC,1KLC 3.0- 3.1 V

EO,LES_KLC,NE_KLC 3.0- 8.0 V

I HI tnerruChgiHtupnI
LES_KLC,2KLC,1KLC V DD V= NI V564.3= 051 Aµ

EO,NE_KLC V DD V= NI V564.3= 5 Aµ

I LI tnerruCwoLtupnI
LES_KLC,2KLC,1KLC V DD V,V564.3= NI V0= 5- Aµ

EO,NE_KLC V DD V,V564.3= NI V0= 051- Aµ

05htiwdetanimretstuptuO:ETON Ω Vot DD .tiucriCtseTdaoLtuptuO,2erugiF,6egapeeS.2/

TABLE 4C. LVDS DC CHARACTERISTICS, VDD = 3.3V±5%, TA = 0°C TO 70°C

lobmyS retemaraP snoitidnoCtseT muminiM lacipyT mumixaM stinU

V DD egatloVylppuSevitisoP 531.3 3.3 564.3 V

I DD tnerruCylppuSrewoP 05 Am

lobmyS retemaraP snoitidnoCtseT muminiM lacipyT mumixaM stinU
V DO egatloVtuptuOlaitnereffiD 002 053 063 Vm

∆ V DO
V DO egnahCedutingaM 04 Vm

V SO egatloVtesffO 521.1 52.1 573.1 V

∆ V SO
V SO egnahCedutingaM 5 52 Vm

I ZO tnerruCegakaeLecnadepmIhgiH 01- 1± 01+ Aµ

I FFO egakaeLffOrewoP 02- 1± 02+ Aµ

I DSO tnerruCtiucriCtrohStuptuOlaitnereffiD 5.3- 5- Am

I SO tnerruCtiucriCtrohStuptuO 5.3- 5- Am

V HO hgiHegatloVtuptuO 43.1 6.1 V

V LO woLegatloVtuptuO 9.0 60.1 V
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ICS8545
LOW SKEW, 1-TO-4

LVCMOS-TO-LVDS FANOUT BUFFER

TABLE 5. AC CHARACTERISTICS, VDD = 3.3V±5%, TA = 0°C TO 70°C

lobmyS retemaraP snoitidnoCtseT muminiM lacipyT mumixaM stinU
f XAM ycneuqerFtuptuO 056 zHM

t DP 1ETON;yaleDnoitagaporP f ≤ zHM056 4.1 6.3 sn

t )o(ks 4,2ETON;wekStuptuO 04 sp

t )pp(ks 4,3ETON;wekStraP-ot-traP 005 sp

tR emiTesiRtuptuO zHM05@%08ot%02 002 004 006 sp

tF emiTllaFtuptuO zHM05@%08ot%02 002 004 006 sp

cdo elcyCytuDtuptuO 54 05 55 %
taderusaemsretemarapllA f XAM .esiwrehtodetonsselnu

:1ETON VehtmorfderusaeM DD .tniopgnissorctuptuolaitnereffidehtottupniehtfo2/
:2ETON .snoitidnocdaollauqehtiwdnaegatlovylppusemasehttastuptuoneewtebwekssadenifeD

VtaderusaeM DD .tniopgnissorctuptuolaitnereffidehtottupniehtfo2/
segatlovylppusemasehttagnitareposecivedtnereffidnostuptuoneewtebwekssadenifeD:3ETON

taderusaemerastuptuoeht,ecivedhcaenostupnifoepytemasehtgnisU.snoitidnocdaollauqehtiwdna
.stniopssorclaitnereffideht

.56dradnatSCEDEJhtiwecnadroccanidenifedsiretemarapsihT:4ETON
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ICS8545
LOW SKEW, 1-TO-4

LVCMOS-TO-LVDS FANOUT BUFFER

PARAMETER MEASUREMENT INFORMATION

 FIGURE 4 - OUTPUT SKEW
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�FIGURE 2 - 3.3V OUTPUT LOAD TEST CIRCUIT
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ICS8545
LOW SKEW, 1-TO-4

LVCMOS-TO-LVDS FANOUT BUFFER

 FIGURE 6 - INPUT AND OUTPUT RISE AND FALL TIME
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 FIGURE 7 - PROPAGATION DELAY
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 FIGURE 5 - PART-TO-PART SKEW
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ICS8545
LOW SKEW, 1-TO-4

LVCMOS-TO-LVDS FANOUT BUFFER

FIGURE 9 - VOS / �VOS SETUP
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FIGURE 10 - VOD / �VOD SETUP
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FIGURE 11 - IOSD SETUP
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ICS8545
LOW SKEW, 1-TO-4

LVCMOS-TO-LVDS FANOUT BUFFER

FIGURE 12 - IOS SETUP
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FIGURE 13 - IOZ SETUP
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FIGURE 14 - IOFF SETUP
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ICS8545
LOW SKEW, 1-TO-4

LVCMOS-TO-LVDS FANOUT BUFFER

RELIABILITY INFORMATION

TRANSISTOR COUNT

The transistor count for ICS8545 is: 644

TABLE 6. θ
��

VS. AIR FLOW TABLE

�
JA

 by Velocity (Linear Feet per Minute)

0 200 500
Single-Layer PCB, JEDEC Standard Test Boards 114.5°C/W 98.0°C/W 88.0°C/W
Multi-Layer PCB, JEDEC Standard Test Boards 73.2°C/W 66.6°C/W 63.5°C/W

NOTE:  Most modern PCB designs use multi-layered boards. The data in the second row pertains to most designs.
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ICS8545
LOW SKEW, 1-TO-4

LVCMOS-TO-LVDS FANOUT BUFFER

PACKAGE OUTLINE - G SUFFIX

TABLE 7. PACKAGE DIMENSIONS

Reference Document:  JEDEC Publication 95, MO-153

LOBMYS
sretemilliM

NIM XAM

N 02

A -- 02.1

1A 50.0 51.0

2A 08.0 50.1

b 91.0 03.0

c 90.0 02.0

D 04.6 06.6

E CISAB04.6

1E 03.4 05.4

e CISAB56.0

L 54.0 57.0

α °0 °8

aaa -- 01.0
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ICS8545
LOW SKEW, 1-TO-4

LVCMOS-TO-LVDS FANOUT BUFFER

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

GB5458SCI GB5458SCI POSSTdael02 ebutrep27 C°07otC°0

TGB5458SCI GB5458SCI leeRdnaepaTnoPOSSTdael02 0052 C°07otC°0
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ICS8545
LOW SKEW, 1-TO-4

LVCMOS-TO-LVDS FANOUT BUFFER

TEEHSYROTSIHNOISIVER

veR elbaT egaP egnahCfonoitpircseD etaD

A C4 4
VehtnI LO mumixamehtmorfnmuloclacipyTehtotdevomneebsah60.1,wor
.nmuloc

10/12/9

A 3 .margaiDgnimiTNE_KLC,1erugiFdesiveR 10/71/01

A 3 .margaiDgnimiTNE_KLC,1erugiFdesiveR 10/2/11


