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ICS8431-11
CLOCK SYNTHESIZER

PRELIMINARY

GENERAL DESCRIPTION
The  ICS8431-11  is  a  general  purpose  clock
frequency  synthesizer  and  a  member  of  the
HiPerClockS™     family   of   High   Performance
Clock Solutions from ICS. The VCO operates at
a frequency range of 280MHz to 400MHz. The

output frequency can be programmed using the parallel inter-
face, M0 thru M8, to the configuration logic. Spread spectrum
clocking is programmed via the Power Up Latch inputs
SSC_CTL0 and SSC_CTL1.
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FEATURES
• Fully integrated PLL

• Differential 3.3V LVPECL output

• Programmable PLL loop divider for generating a variety of
output frequencies.

• Crystal oscillator interface

• Spread Spectrum Clocking (SSC) fixed at 1/2% modulation
for environments requiring ultra low EMI

• Master reset for programming contents of the Power Up
Latch

• LVTTL / LVCMOS control inputs

• PLL bypass modes supporting in-circuit testing and on-chip
functional block characterization

• 3.3V supply voltage

• 28 lead SOIC

• 0°C to 70°C ambient operating temperature

BLOCK DIAGRAM PIN ASSIGNMENT
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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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ICS8431-11
CLOCK SYNTHESIZER

PRELIMINARY

FUNCTIONAL DESCRIPTION

The ICS8431-11 features a fully integrated PLL and therefore requires no external components for setting the loop bandwidth. A
16MHz  series-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 280 to 400MHz. 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 the LVPECL output buffer. The divider provides a 50% output duty cycle.

The programmable features of the ICS8431-11 support four output operational modes and a programmable PLL loop divider.
The four output operational modes are spread spectrum clocking (SSC), non-spread spectrum clock and two test modes and
are controlled by the Power Up Latch. After power up the latch is disabled and the initial programmed values can only be
overwritten by removing all power to the device or by asserting the master reset input, MR. A HIGH-to-LOW transition on MR
latches new data into the Power Up Latch.

Programming the Spread Spectrum Clocking (SSC) feature is accomplished by configuring the internal Power Up Latch.  The
input to this latch is encoded by the SSC_CTL[1:0] pins which define all functional states after power is applied. Figure 1
shows the timing relationship of the latched SSC_CTL[1:0] in relationship to the PLL power-on condition.

Approximately 100µs after power is applied or a HIGH-to-LOW transistion on MR, the control bits SSC_CTL0 and SSC_CTL1
are latched. TPUL_SU is the time during which the data on the control bits is required to be valid before being latched.
TPUL_HD is the time after the data is latched that the control bits are required to remain valid. The configuration latch can be
overwritten by removing the power or by asserting MR and  applying data to the inputs that meet the setup and hold time
requirment during power-on or of the master rest input. The power-on setup and hold time requirements are defined in Figure
1.  Table 3A, Control Input Function Table defined the valid commands for SSC_CTL[1:0] lines.

The PLL loop divider or M divider is programmed by using inputs M0 through M8. Normally upon system power-up the nP_LOAD
input is held LOW until sometime after power becomes valid. On the LOW-to-HIGH transistion of nP_LOAD, the values
present at M[8:0] are captured. The relationship between the VCO frequency, the crystal frequency and the loop counter/
divider is defined as follows:

The M count and the required values of M0:M8 for programming the VCO are shown in Table 3B, Programmable VCO Frequency
Function Table. The frequency out is defined as follows:

For the ICS8431-11 N equals 2. Valid M values for which the PLL will achieve lock are defined as 280 ≤ M ≤ 400.

16
MfVCO = fxtal x

FIGURE 1. POWER-UP CONFIGURATION TIMING
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ICS8431-11
CLOCK SYNTHESIZER

PRELIMINARY

TABLE 1. PIN DESCRIPTIONS

TABLE 2. PIN CHARACTERISTICS

rebmuN emaN epyT noitpircseD

9-1 8M-0M tupnI
.tupniDAOL_PnfonoitsisnartHGIH-ot-WOLnodehctalataD.stupniredividM

.slevelecafretnisnipLTTVL/SOMCVL

11,01
,0LTCCSS

1LTCCSS
tupnI pulluP

ehterugifnocotpu-rewopgniruddelpmaserasnipLTTVL/SOMCVLesehT
.lortnocCSS

21 DNG rewoP .tuptuotsetdnaerocrofnipdnuorG

31 O/ITSET
/tupnI
tuptuO

.edomssapybLLPnitupnisademmargorP

41 DDV rewoP .tuptuotsetdnaerocrofnipylppusrewoP

51 DNG rewoP .tuptuorofnipdnuorG

71,61 TUOF,TUOFn tuptuO
erayehT.rezisehtnysehtrofsrevirdtuptuoniamerastuptuolaitnereffidesehT

.cigolLCEPVLdecnereferevitisopdetanimrethtiwelbitapmoc

81 ODDV rewoP .tuptuorofnipylppusrewoP

42,32,91 cn desunU .noitcennocoN

02 RM tupnI nwodlluP
otni1LTC_CSS,0LTC_CSSnoatadsehctaldnasdaoL.retnuocMteseR

.hctalpU-rewoP

12 DNG rewoP .nipdnuorgLLP

22 ADDV rewoP .nipylppusrewopLLP

62,52 2LATX,1LATX tupnI .tupnirotallicsolatsyrC

72 IDDV rewoP .erocrofnipylppusrewoP

82 DAOL_Pn tupnI pulluP .slevelecafretniSOMCVL/LTTVL.tupnielbanehctalredividM

lobmyS retemaraP snoitidnoCtseT muminiM lacipyT mumixaM stinU

NIC ecnaticapaCtupnI Fp

PULLUPR rotsiseRpulluPtupnI 15 KΩ

NWODLLUPR rotsiseRnwodlluPtupnI 15 KΩ

TABLE 3A. SSC CONTROL INPUT FUNCTION TABLE

TABLE 3B. 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
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ICS8431-11
CLOCK SYNTHESIZER

PRELIMINARY

ABSOLUTE MAXIMUM RATINGS

Supply Voltage  4.6V

Inputs -0.5V  to VDD + 0.5V
Outputs -0.5V to VDDO + 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 product at these condition or any conditions beyond those listed in the DC Electrical Charac-
teristics or AC Electrical Characteristics is not implied. Exposure to absolute maximum rating conditions for extended periods may affect
product reliability.

TABLE 4A. LVTTL, LVCMOS DC ELECTRICAL CHARACTERISTICS, VDD = VDDA = VDDO = 3.3V±5%, TA = 0°C TO 70°C

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

lobmyS retemaraP snoitidnoCtseT muminiM lacipyT mumixaM stinU

,ADDV
DDV,ODDV

egatloVylppuSrewoP 531.3 3.3 564.3 V

HIV
hgiHtupnI

egatloV
,0LTC_CSS,8M:0M

O/I_TSET,1LTC_CSS
V531.3 ≤ DDV ≤ V564.3 2 567.3 V

LIV egatloVwoLtupnI
,0LTC_CSS,8M:0M

O/I_TSET,1LTC_CSS
V531.3 ≤ DDV ≤ V564.3 3.0- 8.0 V

HII

hgiHtupnI
tnerruC

,0LTC_CSS,8M:0M
1LTC_CSS

V564.3=NIV=DDV 05 Aµ

O/I_TSET V564.3=NIV=DDV 05 Aµ

LII
tnerruCwoLtupnI

,0LTC_CSS,8M:0M
1LTC_CSS

V0=NIV,V564.3=DDV 006- Aµ

O/I_TSET V0=NIV,V564.3=DDV 05- Aµ

retemaraP snoitidnoCtseT niM pyT xaM stinU

tuClatsyrC noitallicsOfoedoM

ecnareloTycneuqerF mpp

ytilibatSycneuqerF mpp

leveLevirD Wµ

)RSE(ecnatsiseRseireStnelaviuqE Ω

ecnaiticapaCtnuhS Fp

ecnatcudnIniPseireS Hn
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TABLE 5. CRYSTAL CHARACTERISTICS

lobmyS retemaraP snoitidnoCtseT muminiM lacipyT mumixaM stinU

HOV 2,1ETON;egatloVhgiHtuptuO V3.3=xDDV 1.2 2.2 V

LOV 2,1ETON;egatloVwoLtuptuO V3.3=xDDV 4.1 5.1 V

GNIWSV gniwSegatloVtuptuOkaeP-ot-kaeP 006 008 V

HOI tnerruChgiHtuptuO 61 81 Am

LOI tnerruCwoLtuptuO 2 4 Am

.ODDVhtiw1:1yravlliwsleveltuptuO.V3.3otlauqeODDVroferaseulavesehT:1ETON
05htiwdetanimrettuptuO:2ETON Ω .V2-ODDVot
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ICS8431-11
CLOCK SYNTHESIZER

PRELIMINARY

TABLE 6. AC ELECTRICAL CHARACTERISTICS, VDD = VDDA = VDDO = 3.3V±5%, TA = 0°C TO 70°C

lobmyS retemaraP snoitidnoCtseT muminiM lacipyT mumixaM stinU

tijt 1ETON;)elcyCtrohS(rettiJkaeP 05 sp

CDt ;elcyCytuDtuptuO 1ETON 74 35 %

Rt emiTesiRtuptuO %08ot%02 003 008 sp

Ft emiTllaFtuptuO %08ot%02 003 008 sp

mF ycneuqerFnoitaludoMCSS 03 33.33 zHK

fmF rotcaFnoitaludoMCSS 5.0 %

KCOLt emiTkcoLLLP DBT sµ

WPt htdiWesluPtupnI DAOL_Pn DBT sn

St emiTputeS
RMotxLTC_CSS 01 sn

DAOL_PnotM DBT

Ht emiTdloH
RMotxLTC_CSS 0 sn

DAOL_PnotM DBT

US_LUPt emiTputeShctaLnoitarugifnoC 01 sn

DH_LUPt emiTdloHhctaLnoitarugifnoC 0 sn

.delbanegnikcolcmurtcepsdaerpS:1ETON
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ICS8431-11
CLOCK SYNTHESIZER

PRELIMINARY

PACKAGE OUTLINE AND DIMENSIONS - M SUFFIX
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ICS8431-11
CLOCK SYNTHESIZER

PRELIMINARY

ORDERING INFORMATION

rebmuNredrO/traP gnikraM egakcaP tnuoC erutarepmeT

11-MA1348SCI 11-MA1348SCI CIOSdaeL82 C°07otC°0

T11-MA1348SCI 11-MA1348SCI leeRdnaepaTnoCIOSdaeL82 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.


