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High-Performance Phase Controlled Clock Generator

• 250 MHz balanced PECL differential outputs

• 150 MHz single-ended SSTL_3 clock outputs

• Dynamic Phase Adjust (DPA) for DPACLK outputs

            •   Software phase adjustment up to 160 MHz

            •   360o Adjustment at up to 1/64 clock increments

• Wide input frequency range

•   8 kHz to 100 MHz

• External or internal loop filter selection

• Uses 3.3 VDC

•   Inputs are 5 volt tolerant.

• I2C-bus serial interface runs at either low speed
(100 kHz) or high speed (400 kHz).

• Hardware and Software PLL Lock detection

The ICS1524 is a user programmable high performance phase
locked loop (PLL) frequency synthesizer capable of generat-
ing single ended (SSTL) and differential (PECL) outputs up to
250 MHz from a variety of timing sources.  A second set of
outputs (DPACLK) may be phase offset from the main set
(CLK) providing for dynamic adjustment in 5.6o to 22.5o steps
through the full 360o.  Phase adjustment is derived from a
locked loop and therefore the delayed clock is phase stable
relative to the main clock.

The ICS1524 is a low-cost but very high-performance
frequency generator.  It is perfectly suited to general purpose
phase controlled clock synthesis as well as line-locked and
genlocked high-resolution video applications. Using ICS’s ad-
vanced low-voltage CMOS mixed-mode technology, the
ICS1524 is an effective phase controlled clock synthesizer
and also supports video projectors and displays at resolutions
from VGA to beyond UXGA.

The advanced PLL uses either its internal programmable feed-
back divider or an external divider. The device available in a
24-pin wide small-outline integrated circuit (SOIC) package.

Through use of the serial I2C bus, the ICS1524 may be user
programmed into a wide range of timing generation applica-
tions.  Programmed configuration as well as certain operating
status can be monitored through the same I2C bus, making the
device suitable for intelligent system designs.

I
2
C-bus is a trademark of Philips Corporation.

ICS reserves the right to make changes in the device data identified in this
publication without further notice. ICS advises its customers to obtain the
latest version of all device data to verify that any information being relied
upon by the customer is current and accurate.

Applications
• General Purpose Frequency Synthesis

• LCD Monitors and Video Projectors

• Genlocking Multiple Video Subsystems

• Communications Clock Generation

• High Frequency Clock Genmeration

Pin Configuration

             24 Pin 300-mil SOIC
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Pin Descriptions

Notes:
1.  These LVTTL inputs are 5 V-tolerant.
2.  Connect to ground if unused.

NIP
.ON EMANNIP EPYT NOITPIRCSED STNEMMOC

1 DDDV REWOP ylppuslatigiD yrtiucriclatigidotrewoPV3.3

2 DSSV REWOP dnuorglatigiD yrtiucriclatigidrofdnuorG

3 ADS TUO/NI atadlaireS I2 sub-C 1

4 LCS NI kcolclaireS I2 sub-C 1

5 NEDP NI elbaneDFP noitarepopmupegrahcselbanE 1

6 BFTXE NI kcabdeeflanretxE ottupniredividlanretxE DFP 1

7 FER NI tupnIXUMrotceteDesahP LLPottupniecnerefeRycneuqerF/esahPlanretxE 1

8 LIFTXE NI retliflanretxE retlifpoolLLPlanretxE

9 TERLIFX NI nruterretliflanretxE nruterretlifpoolLLPlanretxE

01 ADDV REWOP ylppusgolanA yrtiucricgolanarofV3.3

11 ASSV REWOP dnuorggolanA yrtiucricgolanarofdnuorG

21 CSO NI tupnIXUMrotceteDesahP tupniecnerefeRycneuqerF/esahPlanretxEelbaediviD
LLPot 1 2,

31 I2 RDAC NI I2 sserddaC
IpihC 2 tcelessserddaC

etirwhC4,daerhD4=woL
etirwhE4,daerhF4=hgiH

41 FER/KCOL LTSS ecnerefer/rotacidnikcoL tupniFERrokcolAPD,kcolLLPsetacidnI

51 CNUF LTSS tuptuonoitcnuF tuptuorediviDkcabdeeFelbatceleS

61 KLC LTSS kcolclexiP kcolCdeyaleD-noN

71 KLCAPD LTSS kcolCdeyaleDAPD kcolCdeyaleDesahP

81 QDDV REWOP ylppusrevirdtuptuO srevirdtuptuorofDDVV3.3

91 QSSV REWOP dnuorgrevirdtuptuO srevirdtuptuorofdnuorG

02 –KLCAPD LCEP
niarDnepO -kcolcLCEPdeyaleDesahP kcolCLCEPdetrevnIdeyaleDAPD

zHM531otpu%55/54

12 +KLCAPD LCEP
niarDnepO +kcolcLCEPdeyaleDesahP kcolCLCEPdeyaleDAPD

zHM531otpu%55/54

22 –KLC LCEP
niarDnepO -kcolcLCEP

kcolCLCEPdetrevnIdeyaleD-noN
zHM002otpu%55/54
zHM052otpu%05/04

32 +KLC LCEP
niarDnepO +kcolcLCEP

kcolCLCEPdeyaleD-noN
zHM002otpu%55/54
zHM052otpu%05/04

42 FERI NI tnerrucecnerefeR stuptuoLCEProftnerrucecnerefeR
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I2C Register Map Summary
Register 

Index
Name Access Bit Name Bit #     

Reset  
Value

Description

0h Input Control R / W PDen 0 1 Phase Detector Enable                                        (0=Disable 1=Enable)

PD_Pol 1 0 Phase Detector Input Select 

Ref_Pol 2 0 External Reference Polarity        (0=Positive Edge, 1=Negative Edge)

Fbk_Pol 3 0 External Feedback Polarity         (0=Positive Edge, 1=Negative Edge)

Fbk_Sel 4 0 External Feedback Select              (0=Internal Feedback, 1=External)

Func_Sel 5 0 Function Output Select              (0=Recovered FEEDBACK, 1=INPUT)

EnPLS 6 1 Enable PLL Lock/Ref Status Output                   (0=Disable 1=Enable)

EnDLS 7 0 Enable DPA Lock/Ref Status Output                  (0=Disable 1=Enable)

1h Loop Control R / W * PFD0-2 0-2 0 Phase Detector Gain     (000=1ua, 001=2ua, 010=4ua...111=128ua)

Reserved 3 0 Reserved

PSD0-1 4-5 0 Post-Scaler Divider                               (0 = 2, 1 = 4, 2 = 8, 3 = 16)

Reserved 6-7 0 Reserved

2h FdBk Div 0 R / W * FBD0-7 0-7 FF PLL FeedBack Divider LSBs (bits 0-7) *                          (Actual add 8)

3h FdBk Div 1 R / W * FBD8-11 0-3 F PLL Feedback Divider MSBs (bits 8-11) *

Reserved 4-7 0 Reserved

4h DPA Offset R / W DPA_OS0-5 0-5 0 Dynamic Phase Aligner Offset

Reserved 6 0 Reserved

Fil_Sel 7 1 Loop Filter Select                                                (0=External, 1=Internal)

5h DPA Control R / W ** DPA_Res0-1 0-1 3 DPA Resolution                 (0=16 elements, 1=32, 2=Reserved, 3=64)

Metal_Rev 2-7 0 Metal Mask Revision Number

6h Output Enables R / W OE_Pck 0 1 Output Enable for PECL DPACLK                     ( 0=High Z, 1=Enabled)

OE_Tck 1 1 Output Enable for STTL_3 DPACLK                 ( 0=High Z, 1=Enabled)

OE_P2 2 1 Output Enable for PECL CLK                            ( 0=High Z, 1=Enabled)

OE_T2 3 1 Output Enable for STTL_3 CLK                        ( 0=High Z, 1=Enabled)

OE_F 4 1 Output Enable for STTL_3 FEEDBACK           ( 0=High Z, 1=Enabled)

Clk_Sel 5 1 Select CLK Output                                              (0=DPACLK/2, 1=CLK)

Out_Scl 6-7 0 SSTL DPACLK (Pin 17) Scaler              (0 = 1, 1 = 2, 2 = 4, 3 = 8)

7h Osc_Div R / W Osc_Div 0-6 0-6 0 Osc Divider Modulus

In-Sel 7 1 Phase Detector Input MUX Selector                     (0=HSYNC, 1=OSC)

8h Reset Write DPA 0-3 x Writing xAh resets DPA and loads working register 5

PLL 4-7 x Writing 5xh resets PLL and loads working registers 1-3

10h Chip Ver Read Chip Ver 0-7 17 Chip Version

11h Chip Rev Read Chip Rev 0-7 C2 Value Increments with each all-layer change.

12h Rd_Reg Read DPA_Lock 0 N/A DPA Lock Status                                              (0=Unlocked, 1=Locked)

PLL_Lock 1 N/A PLL Lock Status                                               (0=Unlocked, 1=Locked)

Reserved 2-7 0 Reserved

*  Identifies double-buffered registers. Working registers are loaded during software PLL reset.

**  Identifies double-buffered register. Working registers are loaded during software DPA reset.
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tnerruCylppuSCD

RETEMARAP LOBMYS SNOITIDNOC NIM XAM STINU

latigiD,tnerruCylppuS DDDI V6.3=DDDV — 52 Am

srevirDtuptuO,tnerruCylppuS QDDI .delbanesrevirdtuptuoon,V6.3=QDDV — 6 Am

golanA,tnerruCylppuS ADDI V6.3=ADDV — 5 Am

,CSO,CNYSH,BFTXE,NEDP,LCS,ADS(stupnIlatigiD I2C )RDA

RETEMARAP LOBMYS SNOITIDNOC NIM XAM STINU

egatloVhgiHtupnI HIV 2 5.5 V

egatloVwoLtupnI LIV 3.0-SSV 8.0 V

siseretsyHtupnI 2.0 6.0 V

tnerruChgiHtupnI HII V HI DDV= — 01± Aµ

tnerruCwoLtupnI LII V LI 0= — 002± Aµ

ecnaticapaCtupnI niC — 01 Fp

)lanoitceridiBsiADS:edoMtuptuOnI(ADS

RETEMARAP LOBMYS SNOITIDNOC NIM XAM STINU

egatloVwoLtuptuO LOV
samumixamV0.6=HOV.Am3=TUOI
.rotsiserpu-lluplanretxeehtybdenimreted

4.0 V

KLC,+KLC,–KLCAPD,+KLCAPD(stuptuOLCEP )-

RETEMARAP LOBMYS SNOITIDNOC NIM XAM STINU

egatloVhgiHtuptuO HOV 0=TUOI — DDV V

ycneuqerFtuptuOmumixaM XAMpF V3.3=DDDV — 052 zHM

egatloVwoLtuptuO
wolebllaftontsumLOV:etoN(

tcerrocehttahtosnevigleveleht
ebnacTUOIrofeulav

).deniatniam

LOV eulavdemmargorp=TUOI 0.1 — V

(stuptuO3-LTSS APD KCOL,CNUF,KLC,KLC )FER/

RETEMARAP LOBMYS SNOITIDNOC NIM XAM STINU

ecnatsiseRtuptuO RO V<1 O V2< — 08 Ω
ycneuqerFtuptuOmumixaM XAMsF V3.3=DDDV — 051 zHM

scitsiretcarahCtupnICA
RETEMARAP LOBMYS SNOITIDNOC NIM XAM STINU

ycneuqerFtupnICNYSH f CNYSH 800. 01 zHM

ycneuqerFtupnICSO f CSO 20. 001 zHM

Absolute Maximum Ratings
VDD, VDDA, VDDQ (to VSS) . . . . . . . . . . . . . . . . . . 4.3 V
Digital Inputs . . . . . . . . . . . . . . . . . . . . VSS – 0.3 V to 5.5 V
Analog Outputs . . . . . . . . . . . VSSA – 0.3 V to VDDA +0.3 V
Digital Outputs . . . . . . . . . . . VSSQ – 0.3 V to VDDQ +0.3 V
Storage Temperature . . . . . . . . . . . . . . . . . – 65°C to +150°C
Junction Temperature . . . . . . . . . . . . . . . . . . . . . . . . . 175°C

Soldering Temperature . . . . . . . . . . . . . . . . . . . . . . . . 260°C

ESD Susceptibility . . . . . . . . . . . . . . . . . . . . . . . . . > 2 KV

Recommended Operating Conditions

Min Nom Max Units
Supply Voltage (VCC) 3.14 3.3 3.46 V
Ambient Operating Temperature 0 25 85 .°C
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Output Timing Diagram

REF

INPUT

CLK+/-

t 0

t11 t 2 t 3 t1

DPACLK

FUNC

t10

t8 t9
t12

t13

DPACLK+/-

t 1
t4 t5

CLK

t12
t6 t7

t11

t 0

t14

t13

t12

t12

t1

lobmyS noitpircseDgnimiT niM pyT xaM stinU setoN

t0 yaledtuptuoFERottupnICNYSH - 0.5 - sn ,mhOM1 < daolfp2

t1 emitnoitisnartstuptuoLCEP - 2 - sn ,noitanimreTmhO57 < daolfp1

t2 t, 3 elcycytudKLCLCEP 54 05 55 % T KLC < zHM002

t2 t, 3 elcycytudKLCLCEP 04 05 06 % T KLC < zHM042

t4 t, 5 elcycytudKLCAPDLCEP 04 05 06 % T KLC < zHM002

t6 t, 7 elcycytudKLCLTSS 54 05 55 % T KLC < zHM002

t8 t, 9 elcycytudKLCAPDLTSS 54 05 55 % T KLC < zHM531

t 01 yaleDtesffOAPD - T+sn3 APD - sn
T APD T*)4geR(tesffOAPD= KLC

])5geR(noituloseRAPD[/

t 11 emitnoitisnarttuptuoFER - 2 - sn ,mhOM1 < daolfp2

t 21 emitnoitisnarttuptuokcolcLTSS - 2 sn ,mhOM1 < daolfp2

t 31 emitnoitisnarttuptuoCNUF - 2 - sn ,mhOM1 < daolfp2

t 41 htdiWesluPCNUF - 4 - T KLC ,mhOM1 < daolfp2

Output Timing Table
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24-Pin SOIC (wide body)

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 recom-
mended 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.
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NOTES
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Corporate Headquarters: 2435 Boulevard of the Generals
P.O. Box 968
Valley Forge, PA 19482-0968
Telephone: 610-630-5300
Fax: 610-630-5399

San Jose Operations: 525 Race Street
San Jose, CA 95126-3448
Telephone: 408-297-1201
Fax: 408-925-9460

Web Site: http://www.icst.com

Integrated Circuit Systems, Inc.


