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ICS8430-01
500 MHZ, LOW JITTER

LVPECL FREQUENCY SYNTHESIZER

GENERAL DESCRIPTION
The ICS8430-01 is a general purpose, dual out-
put high frequency synthesizer and a member of
the HiPerClockS™  family of High Performance
Clocks Solutions from ICS. The VCO operates
at a frequency range of 250MHz to 500MHz.

The output frequency can be programmed using the serial
or parallel interfaces to the configuration logic. With the
output configured to divide the VCO frequency by 2 output
frequency steps as small as 0.5MHz can be achieved using
a 16MHz crystal or reference clock.

BLOCK DIAGRAM PIN ASSIGNMENT

FEATURES
• Fully integrated PLL

• Dual differential 3.3V LVPECL output

• 24MHz to 500MHz output frequency

• 2.6ps rms, cycle-to-cycle, output jitter

• Parallel interface for programming counter and output
dividers during power-up

• Serial 3 wire interface

• Selectable crystal oscillator interface and LVCMOS
reference input

• LVCMOS control inputs

• 3.3V supply voltage

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

• 0°C to 70°C ambient operating temperature

• Industrial temperature version available upon request.
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The Preliminary Information presented herein represents a product in prototyping or pre-production. The noted characteristics are based on initial
product characterization. Integrated Circuit Systems, Incorporated (ICS) reserves the right to change any circuitry or specifications without notice.
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ICS8430-01
500 MHZ, LOW JITTER

LVPECL FREQUENCY SYNTHESIZER

FUNCTIONAL DESCRIPTION

NOTE: The functional description that follows describes operation using a 16MHz crystal. Valid PLL loop divider values for
different crystal or input frequencies are defined in the Input Frequency Characteristics, Table 6, NOTE 1 and NOTE 2.

The ICS8430-01 features a fully integrated PLL and therefore requires no external component for setting the loop bandwidth.
A parallel-resonant , fundamental crystal is used as the input to the on-chip oscillator. The output of the oscillator is divided by
16 prior to the phase detector. With a 16MHz crystal this provides a 1MHz reference frequency. The VCO of the PLL operates
over a range of 250MHz to 500MHz. The output of the loop divider is also applied to the phase detector.

The phase detector and the loop filter force the VCO output frequency to be M times the reference frequency by adjusting the
VCO control voltage. Note that for some values of M (either too high or too low) the PLL will not achieve lock. The output of
the VCO is scaled by a divider prior to being sent to each of the LVPECL output buffers. The divider provides a 50% output
duty cycle.

The programmable features of the ICS8430-01 support two input modes and programmable PLL loop divider and output
divider. The two input operational modes are parallel and serial. Figure 1 shows the timing diagram for each mode. In parallel
mode the nP_LOAD input is initially LOW. The data on inputs M0 through M8 and N0 through N2 is passed directly to the ripple
counter. On the LOW-to-HIGH transition of the nP_LOAD input the data is latched and the ripple counter remains loaded until
the next LOW transition on nP_LOAD or until a serial event occurs. As a result the M and N bits can be hardwired to set the
ripple counter to a specific default state that will  automatically occur during power-up. The TEST output is LOW when operat-
ing in the parallel input mode. The relationship between the VCO frequency, the crystal frequency and the loop divider is
defined as follows:

The M count and the required values of M0 through M8 are shown in Table4B, Programmable VCO Frequency Function.
Valid M values for which the PLL will achieve lock are defined as 250 ≤ M ≤ 500. The frequency out is defined as follows:

Serial operation occurs when nP_LOAD is HIGH and S_LOAD is LOW. The shift register is loaded by sampling the
S_DATA bits with the rising edge of S_CLOCK. The contents of the shift register are loaded into the ripple counter when
S_LOAD transitions from LOW-to-HIGH. The ripple counter divide values  are latched on the HIGH-to-LOW transition of
S_LOAD. If S_LOAD is held HIGH data at the S_DATA input is passed directly to the ripple counter on each rising edge of
S_CLOCK. The serial mode can be used to program the M and N bits and test bits T1 and T0. The internal registers T0 and
T1 determine the state of the TEST output as follows:

16
MfVCO = fxtal x

N
fout = fVCO =

16
Mfxtal x
N

T1 T0 TEST Output

 0 0 LOW

 0 1 S_Data

 1 0 Output of M divider

 1 1 CMOS Fout

FIGURE 1. PARALLEL & SERIAL LOAD OPERATIONS

T1 T0 N2 N1 N0 M8 M7 M6 M5 M4 M3 M2 M1 M0S_DATA
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ICS8430-01
500 MHZ, LOW JITTER

LVPECL FREQUENCY SYNTHESIZER

TABLE 2. PIN CHARACTERISTICS

TABLE 1. PIN DESCRIPTIONS

rebmuN emaN epyT noitpircseD
03,92,82
2,1,23,13

2M,1M,0M
6M,5M,4M,3M

tupnI nwodlluP fonoitsisnartHGIH-ot-WOLnodehctalataD.stupniredivid/retnuocM
.slevelecafretniLTTVL/SOMCVL.tupniDAOL_Pn

4,3 8M,7M tupnI pulluP

7,5 2N,0N tupnI nwodlluP .elbaTnoitcnuF3elbaTnidenifedsaeulavredividtuptuosenimreteD
.slevelecafretniLTTVL/SOMCVL6 1N tupnI pulluP

61,8 EEV rewoP .dnuorgottcennoC.nipdnuorgylppusrewoP

9 TSET tuptuO
.noitarepofoedomlairesehtniEVITCAsihcihwtuptuotseT

.slevelecafretniSOMCVL.edomlellarapniWOLnevirdtuptuO
01 DDV rewoP .nipylppusrewoperoC

21,11 1TUOFn,1TUOF tuptuO .slevelecafretniLCEPVLV3.3.rezisehtnysehtroftuptuolaitnereffiD

31 ODDV rewoP .V3.3ottcennoC.noitcennocylppusrewoptuptuO

51,41 0TUOFn,0TUOF tuptuO .slevelecafretniLCEPVLV3.3.rezisehtnysehtroftuptuolaitnereffiD

71 RM tupnI nwodlluP
atadsdaoL.sredividtuptuodnaycneuqerfecnereferehtsteseR

.slevelecafretniLTTVL/SOMCVL.retnuocotnistibMehttatneserp

81 KCOLC_S tupnI nwodlluP
retsigertfihsehtotnitupniATAD_StatneserpatadlairesniskcolC

.KLC_Sfoegdegnisirehtno
91 ATAD_S tupnI nwodlluP .KLC_SfoegdegnisirehtnodelpmasataD.tupnilairesretsigertfihS

02 DAOL_S tupnI nwodlluP
.retnuocelppirehtotniretsigertfihsmorfatadfonoitisnartslortnoC

.slevelecafretniLTTVL/SOMCVL
12 ADDV rewoP .V3.3ottcennoC.nipylppusrewopgolanA

22 LES_LATX tupnI pulluP
ecnereferLLPehtsastupniecnereferrolatsyrcneewtebstceleS

nehwstupniLATXstceleS.slevelecafretniLTTVL/SOMCVL.ecruos
.WOLnehwNI_FERstceleS.HGIH

32 KLC_FER tupnI nwodlluP .slevelecafretniLTTVL/SOMCVL.tupnikcolcecnerefeR

52,42 2LATX,1LATX tupnI .stupnirotallicsolatsyrC

62 DAOL_Pn tupnI nwodlluP
si0M:8MtatneserpatadnehwsenimreteD.tupnidaollellaraP

.slevelecafretniLTTVL/SOMCVL.retnuocelppirotnidedaol

72 LES_OCV tupnI pulluP
.edomssapybroLLPnisirezisehtnysrehtehwsenimreteD

.slevelecafretniLTTVL/SOMCVL

lobmyS retemaraP snoitidnoCtseT muminiM lacipyT mumixaM stinU

NIC ecnaticapaCtupnI

,KLC_FER Fp

2LATX,1LATX Fp
,LES_OCV

,DAOL_S
,ATAD_S

,KCOLC_S
,DAOL_Pn

,8M:0M
RM,2N:0N

PULLUPR rotsiseRpulluPtupnI 15 KΩ
NWODLLUPR rotsiseRnwodlluPtupnI 15 KΩ
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ICS8430-01
500 MHZ, LOW JITTER

LVPECL FREQUENCY SYNTHESIZER

TABLE 3. CRYSTAL CHARACTERISTICS

TABLE 4A. PARALLEL AND SERIAL MODES FUNCTION TABLE

stupnI
snoitidnoC

RM DAOL_Pn M N DAOL_S KCOLC_S ATAD_S

H X X X X X X .tesersretnuocNdnaM.teseR

L L ataD ataD X X X
elppirotyltceriddessapstupniNdnaMnoataD

.WOLdecroftuptuoTSET.retnuoc

L ↑ ataD ataD X X X
sniamerdnasretsigertupniotnidehctalsiataD
lairesalitnuronoitisnartWOLtxenlitnudedaol

.sruccotneve

L H X X L ↑ ataD
htiwdedaolsiretsigertfihS.edomtupnilaireS

foegdegnisirhcaenoATAD_Snoatad
.KCOLC_S

L H X X ↑ L ataD
ehtotdessaperaretsigertfihsehtfostnetnoC

.retnuocelppir
L H X X ↓ L ataD .dehctaleraseulavedividretnuocelppiR

L H X X L X X .sretsigertfihstceffatonodtupnilairesrolellaraP

retemaraP snoitidnoCtseT muminiM lacipyT mumixaM stinU

/tuClatsyrC noitallicsOfoedoM latnemadnuF/TA

ycneuqerF 41 52 zHM

ecnareloTycneuqerF 05- 05 mpp

ytilibatSycneuqerF 001- 001 mpp

leveLevirD 1.0 Wm

)RSE(ecnatsiseRseireStnelaviuqE 05 08 Ω
ecnaticapaCtnuhS 7 Fp

ecnaticapaCdaoL 01 81 23 Fp

ecnatcudnIniPseireS 3 7 Hn

egnaRerutarepmeTgnitarepO 0 07 C°

gnigA C°52@raeyreP 5- 5 mpp
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ICS8430-01
500 MHZ, LOW JITTER

LVPECL FREQUENCY SYNTHESIZER

TABLE 4B. PROGRAMMABLE VCO FREQUENCY FUNCTION TABLE

ycneuqerFOCV
)zHM(

tnuoCM
652 821 46 23 61 8 4 2 1

8M 7M 6M 5M 4M 3M 2M 1M 0M

052 052 0 1 1 1 1 1 0 1 0

152 152 0 1 1 1 1 1 0 1 1

252 252 0 1 1 1 1 1 1 0 0

352 352 0 1 1 1 1 1 1 0 1

• • • • • • • • • • •

• • • • • • • • • • •

894 894 1 1 1 1 1 0 0 1 0

994 994 1 1 1 1 1 0 0 1 1

005 005 1 1 1 1 1 0 1 0 0

.zHM61foycneuqerflatsyrcroecnereferaotdnopserrocycneuqerfgnitluserehtdnaseulavtnuocMesehT:1ETON

TABLE 4C. PROGRAMMABLE OUTPUT DIVIDER FUNCTION TABLE

stupnI rediviDN
eulaV

ycneuqerFtuptuO
)zHM(

2N 1N 0N niM xaM

0 0 0 1 052 005

0 0 1 5.1 66.661 33.333

0 1 0 2 521 052

0 1 1 3 33.38 66.661

1 0 0 4 5.26 521

1 0 1 6 66.14 33.38

1 1 0 8 52.13 5.26

1 1 1 21 38.02 66.14
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ICS8430-01
500 MHZ, LOW JITTER

LVPECL FREQUENCY SYNTHESIZER

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.

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

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

lobmyS retemaraP snoitidnoCtseT muminiM lacipyT mumixaM stinU

HIV
tupnI

egatloVhgiH

,DAOL_S,LES_LATX,LES_OCV
,DAOL_Pn,KCOLC_S,ATAD_S

8M:0M,1N:0N
V564.3=IDDV 2 567.3 V

KLC_FER V564.3=IDDV 7.1 567.3 V

LIV
tupnI

egatloVwoL

,DAOL_S,LES_LATX,LES_OCV
,DAOL_Pn,KCOLC_S,ATAD_S

8M:0M,1N:0N
V531.3=IDDV 3.0- 8.0 V

KLC_FER V531.3=IDDV 3.1 V

HII
tupnI

tnerruChgiH

,1N,0N,8M-6M,4M-0M
,DAOL_S,ATAD_S,KCOLC_S

RM,DAOL_Pn,KLC_FER

=NIV=xDDV
V564.3

051 Aµ

LES_OCV,LES_LATX,5M
=NIV=xDDV

V564.3
5 Aµ

LII
tupnI

tnerruCwoL

,1N,0N,8M-6M,4M-0M
,DAOL_S,ATAD_S,KCOLC_S

RM,DAOL_Pn,KLC_FER

,V564.3=xDDV
V0=NIV

5- Aµ

LES_OCV,LES_LATX,5M
,V564.3=xDDV

V0=NIV
051- Aµ

HOV
tuptuO

egatloVhgiH
TSET

,V531.3=xDDV
Am63-=HOI

6.2 V

LOV
tuptuO

egatloVwoL
TSET

,V531.3=xDDV
Am63=LOI

5.0 V

lobmyS retemaraP snoitidnoCtseT muminiM lacipyT mumixaM stinU

ODDV,ADDV,DDV egatloVylppuSrewoP 531.3 3.3 564.3 V

EEI tnerruCylppuSrewoPeroC 011 Am

ADDI tnerruCylppuSrewoPgolanA Am
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ICS8430-01
500 MHZ, LOW JITTER

LVPECL FREQUENCY SYNTHESIZER

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

lobmyS retemaraP snoitidnoCtseT muminiM lacipyT mumixaM stinU

HOV 1ETON;egatloVhgiHtuptuO 4.1-DDV 0.1-DDV V

LOV 1ETON;egatloVwoLtuptuO 0.2-DDV 7.1-DDV V

GNIWSV gniwSegatloVtuptuOkaeP-ot-kaeP 6.0 58.0 V

05htiwdetanimretstuptuO:1ETON Ω .V2-DDVot

TABLE 6. 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
1ETON

DBT DBT zHM

2ETON;LATX 41 52 zHM

KCOLC_S DBT zHM

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

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

CDt
ecnerefeRtupnI

elcyCytuD
KLC_FER DBT DBT %

OCVmumixamromuminimehteveihcaottesebtsumeulavMehtegnarycneuqerfecnerefertupniehtroF:1ETON
MeraMfoseulavdilavzHM8foycneuqerftupnimuminimehtgnisU.zHM005rozHM052foegnarycneuqerf ≥ .005

61eraMfoseulavdilavzHM052foycneuqerftupnimumixamehtgnisU ≤ M ≤ .23
ycneuqerfOCVmumixamromuminimehteveihcaottesebtsumeulavMehtegnarycneuqerflatsyrcehtroF:2ETON

682eraMfoseulavdilavzHM41foycneuqerfmuminimehtgnisU.zHM005rozHM052foegnar ≤ M ≤ ehtgnisU.115
061eraMfoseulavdilavzHM52foycneuqerfmumixam ≤ M ≤ .023
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ICS8430-01
500 MHZ, LOW JITTER

LVPECL FREQUENCY SYNTHESIZER

TABLE 7. 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 38.02 005 zHM

)cc(tijt rettiJelcyC-ot-elcyCkaeP 05 sp

)o(kst wekStuptuO 01 sp

CDt elcyCytuDtuptuO 74 35 %

Rt
esiRtuptuO

emiT
0TUOFn,0TUOF
1TUOFn,1TUOF

%08ot%02 003 008 sp

Ft
llaFtuptuO

emiT
0TUOFn,0TUOF
1TUOFn,1TUOF

%08ot%02 003 008 sp

St emiTputeS

DAOL_PnotN,M DBT sn
otATAD_S
KCOLC_S

DBT sn

otKCOLC_S
DAOL_S

DBT sn

Ht emiTdloH

DAOL_PnotN,M DBT sn
otATAD_S
KCOLC_S

DBT sn

otKCOLC_S
DAOL_S

DBT sn

KCOLt emiTkcoLLLP DBT sm

WPt htdiWesluP
DAOL_Pn DBT sn

DAOL_S DBT sn

LOTcso ecnareloTrotallicsOlatsyrC
,zHM61=LATXf

latsyrCtnanoseRlellaraP
05- 05 mpp
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ICS8430-01
500 MHZ, LOW JITTER

LVPECL FREQUENCY SYNTHESIZER

PACKAGE OUTLINE - Y SUFFIX

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

TABLE 8. PACKAGE DIMENSIONS

Reference Document:  JEDEC Publication 95, MS-026
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ICS8430-01
500 MHZ, LOW JITTER

LVPECL FREQUENCY SYNTHESIZER

TABLE 9. ORDERING INFORMATION

rebmuNredrO/traP gnikraM egakcaP tnuoC erutarepmeT

10-YB0348SCI 10-YB0348SCI PFQLdaeL23 yartrep052 C°07otC°0

T10-YB0348SCI 10-YB0348SCI leeRdnaepaTnoPFQLdaeL23 0002 C°07otC°0

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.


