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FEA TURES

n Four In de pend ent clocks pro gram ma ble from DC to 200MHZ
Step as low as 7.8khz.

n Sleep Mode be tween DC, 250khz or ar bi trary Ex ter nal Clock.
n Glitch free Switching time less than 32Microsecond.
n Out puts Rise and Fall times pro gram ma ble.
n Ex ter nal clock multiplexing for easy ex pan sion.
n Ex pand able to 2 chips per board with out ad di tional ex ter nal

de coder.
n Ad di tional out put clocks di vi sion from 1 to 128 by bi nary in cre -

ment.
n Se rial pro gram ming of 22 bit word.
n First out put can be hard wired for 10MHZ at Power-On.
n All out puts can be dis abled.
n Sep a rate An a log and Dig i tal Power Sup plies.
n Low jit ter noise (less than 150ps).
n Sym met ri cal duty cy cle.
n Uses  10 Mhz crys tal .
n Low power ( less than 5 mA per VCO)
n Re quires only few ex ter nal ca pac i tors.
n CMOS  tech nol ogy.

DE SCRIP TIONS

The PhaseLink Labs PLL51C04 in cor po rates 4 in de pend ent 
out puts with as so ci ated VCO fre quen cies pro gram ma ble
from 0 to 200 Mhz with 1MHz step us ing Phase Locked
Loop tech nique. In ad di tion to 1 Mhz step, the out puts
clocks is fur ther di vided down by out put di vid ers pro gram -
ma ble from 1 to 128 by bi nary in cre ment. 
The sleep mode of the chip is com posed of 3 dif fer ent
modes : VCO fre quen cies, 250 Khz and Ex ter nal fre quency. 
In ad di tion to these sleep modes, all VCO, crys tal os cil la -
tors and out puts can be dis abled in de pend ently. 
Each out put has 3 in de pend ent pro gram ma ble out put buff -
ers for cus tom iz ation of the rise and fall times.

BLOCK  SCHE MATICS

Notes :
DFOUTI ap plies only to First Clock Gen er a tor,
EXT sig nal for First and Sec ond Clock Gen er a tor is FR
EXT for Third and Fourth Clock Gen er a tor is EXT3 and EXT4 re spec tively.

AP PLI CA TIONS
This high performance, low cost de vice of fers sig nif i cant ad -
van tage over crys tal os cil la tors where mul ti ple vari able
clock sources are needed such as : 

High per for mance disk
drives
High speed com put ers
Test equip ment.

Tuning de vices
SCSI Host Adapter boards
Graph ics con trol lers

PLL51C04
High Per for mance Four In de pend ent Pro gram ma ble Clocks
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TA BLE 1
PRO GRAMMING DATA WORD STRUC TURE

BIT BIT BIT BIT BIT BIT BIT BIT BIT BIT BIT BIT BIT BIT BIT BIT BIT BIT BIT BIT BIT BIT
21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

CSS REF0 REF1 VCOSEL VCOF OUTDIV SM VCOEN OUTDR
CSS REF0 REF1 G0 G1 N0 N1 N2 N3 N4 N5 N6 N7 N8 O0 O1 O2 SM0 SM1 VCOEN B0 B1

Chip
Se lect

TA BLE 2 

Osc 
En able
TA BLE 3

OUT PUT
10MHZ
En able
TA BLE 4

Se lect
VCO 

for
LOADING

TA BLE 5

VCO fre quency se lec tion
TA BLE 6

Out put 
Di vider
TA BLE 7

Sleep
Mode

TA BLE 8

VCO 
En able
TA BLE 9

Out put
Drivers

Se lec tion
TA BLE 10

TA BLE 2
CHIP SE LECT FOR LOADING OF 

PRO GRAMMING DATA WORD

TA BLE 3
CRYS TAL OS CIL LA TOR 

CON TROL

TA BLE 4
10MHZ OUT PUT

CON TROL

CSS CHIP SE LECT REF0 10 MHZ OS CIL LA TOR REF1 OUT10MHZ
0 SE LECT CHIP with CSH=0 for pro gram ming 0 OFF 0 TRISTATE
1 SE LECT CHIP with CSH=1 for pro gram ming 1 ON 1 ON

TA BLE 7
SLEEP MODE

TA BLE 8
OUT PUT DI VIDER

TA BLE 9
VCO 

EN ABLING

TA BLE 10
OUT PUT DRIVERS

CON TROL
SM FRE QUENCIES OUTDIV OUT PUT 

DI VIDER RA TIO VCOEN VCO OUTDR BUFFERS PRO -
GRAMMEDSM0 SM1 O0 O1 O2 B0 B1

0 0 NOR MAL ( FROM VCO ) 0 0 0 DI VIDE BY 1 0 DIS ABLED 0 0 TRISTATE
1 0 NORNAL ( FROM VCO ) 1 0 0 DI VIDE BY 2 1 EN ABLE 1 0 1 BUFFER
0 1 IN TER NAL REF (250KHZ) 0 1 0 DI VIDE BY 4 0 1 2 BUFFERS
1 1 EX TER NAL REF ( EXT) 1 1 0 DI VIDE BY 8 1 1 3 BUFFERS

0 0 1 DI VIDE BY 16
1 0 1 DI VIDE BY 32
0 1 1 DI VIDE BY 64
1 1 1 DI VIDE BY 128

TA BLE 5
SE LEC TION OF 

VCO FOR LOADING OF
DATA WORD

TA BLE 6
VCO FREQUENCY
PRO GRAMMING

VCOSEL LOAD REG IS TER 
for

VCOF DEC I MAL

VALUE
VCO FREQUENCY

G0 G1 N0 N1 N2 N3 N4 N5 N6 N7 N8
0 0 CLOCK GEN ER A TOR 1 0 0 0 0 0 0 0 0 0 0 UN DE FINED
1 0 CLOCK GEN ER A TOR 2 1 0 0 0 0 0 0 0 0 1 1 MHZ
0 1 CLOCK GEN ER A TOR 3 0 1 0 0 0 0 0 0 0 2 2 MHZ
1 1 CLOCK GEN ER A TOR 4 . . . . . . . . . 3-199 3-199 MHZ

0 0 0 1 0 0 1 1 0 200 200 MHZ
201-511 NOT TO BE USED
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CIR CUIT DE SCRIP TION

Using a 250KHZ  clock ( FR ) from a 10 Mhz crys tal
os cil la tor as sta ble ref er ence fre quency, the
PLL51C04 syn the sizes 4 in de pend ent clocks OUT1
OUT2 OUT3 OUT4, each with fre quen cies rang ing
from 0 Mhz to 200 Mhz.

Refering to Block Di a gram on page 1, the de vice
con tains es sen tially 4 ma jor blocks : 

10 MHZ Crys tal Os cil la tor (see Ta ble 3 & Tim ing di -
a gram Fig ure 5)

gen er ates a 250 Khz ref er ence fre quency FR
through a di vider by 40. The os cil la tor can be dis -
abled by bit REF0 from 22 BIT SHIFT REG IS TER. It
has a built-in feed back re sis tor.

10MHZ Os cil la tor & OUT10MHZ Con trol ler  :

(Ta ble 3, 4 & Tim ing di a gram fig ure 5 & 8)

en able / dis able Os cil la tor and 10 Mhz out put. The
con trol bits REF0 and REF1 are for con trol of crys tal
Os cil la tor and 10 MHZ Out put re spec tively. These
bits are from 22 BIT SHIFT REG IS TER.

22 BIT SHIFT REG IS TER (Ta ble 1)

for se rial load ing of Pro gramming Data Word. The
whole 22 bits are shifted into this reg is ter and 17 bits
transfered into in di vid ual CLOCK GEN ER A TOR
latches by EN sig nal. Re maining bits are used for se -
lec tion of the chip, clock gen er a tors or con trol of crys -
tal os cil la tor.

AD DRESS DE CODER (Ta ble 5)

se lec tion of 1 of 4 Clock Gen er a tors for pro gram -
ming. In puts to this block are CSH, EN from ex ter nal
pins and CSS, VCOSEL bits from 22 BIT SHIFT
REG IS TER. If CSS=CSH the EN pulse will cre ate a
LOADEN sig nal for 1 of 4 in ter nal 17 bits latch of 4
CLOCK GEN ER A TORS, VCOSEL bits se lect which
one of 4 CLOCK GEN ER A TORs to be pro grammed.

4 CLOCK GEN ER A TORS : 

syn the size clock fre quen cies us ing ref er ence FR
(250Khz) and con trol word VCOF. FR from DI -
VIDER_BY_40, VCOF from 22 BIT SHIFT REG IS -
TER. 

Each of these 4 Clock Gen er a tors has 4 build ing
blocks : 17 BITS REG IS TER, VCO FREQUENCY
GEN ER A TOR, SLEEP MODE CON TROLLER,
OUT PUT FREQUENCY DI VIDER and OUT PUT
DRIVER CON TROLLER. 

17 BITS REG IS TER (Ta ble 1) 

this reg is ter con tains all con trol sig nals for each in di -
vid ual CLOCK GEN ER A TOR. It is com posed of
VCOF (9 bits), SM ( 2 bits ), OUTDIV ( 3 bits ),
VCOEN (1 bit) and OUTDR ( 2 bits).

VCO FREQUENCY GEN ER A TOR (Ta ble 6)

syn the sizes a  VCO  Fre quency from FR and VCOF
bits. FR (Ref er ence Fre quency) is a fixed 250 Khz
from 10 Mhz crsytal. VCOF is a bi nary num ber from
the 22 BIT SHIFT REG IS TER. 

The VCO Fre quency is

FVCO =  VCOF*4*250Khz =  VCOF in Mhz

SLEEP MODE CON TROLLER (Ta ble 7)

se lects its Out put Fre quency from 3 dif fer ent clock
sources : VCO Fre quency, in ter nal Ref er ence Fre -
quency FR and Ex ter nal Fre quency EXT. The se lec -
tion is con trolled by SM bits from 22 BIT SHIFT
REG IS TER.

OUT PUT FREQUENCY DI VIDER  (Ta ble 8) 

the Out put Clock from SLEEP MODE CON -
TROLLER is di vided by a pro gram ma ble di vider in -
side this block, the Di vi sion  Ra tio is con trolled by
OUTDIV bits from 22 BIT SHIFT REG IS TER. 

OUT PUT DRIVER CON TROLLER (Ta ble 10) 

this block con trols the driv ers for the clock out put.
The con trol bits are OUTDR from 22 BIT SHIFT
REG IS TER. 
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FUNC TIONAL DE SCRIP TION

• The chip will func tion only if sig nal TEST is low.
TEST=high is re served for Fac tory test ing. This TEST
pin has in ter nal pull-down re sis tor. 

• All the func tions of PLL51C04 are com pletely con trol la -
ble from the 22 BIT SHIFT REG IS TER where all the
con trol words are loaded in se ri ally.

I. POWER UP 

Mas ter Re set : RB ( pin 17 )

The sig nal RB has a built-in Pull-up re sis tor of 50kohm. It
can be used as mas ter re set of the chip or as Power-On
re set. 

An ex ter nal ca pac i tor CPR is needed for it to per form as
Power-On re set sig nal.

RB=0  (at Power-On) 

(see Timing diagram figure  1 & 2 on page 8)

• The 10 MHZ crys tal os cil la tor  is en able and sta bi lized
10ms af ter VDD reaches 3 V. 

• Out put OUT10Mhz (pin 28) is ac tive and has 10 Mhz
com ing out af ter crys tal os cil la tor is sta ble.

• All out puts OUT1 OUT2 OUT3 OUT4 are static at ei ther 
High level or Tristate.  

RB=0  (at  any time except Power-On)

• The 10 Mhz crys tal os cil la tor is en able. The time re -
quired for it to sta bi lized de pends on its state be fore the
re set. If it was dis abled the os cil la tion will be sta bi lized
1ms af ter the re set. 

• Out put OUT10MHZ (pin 28) is ac tive and has 10 Mhz
out put clock.

• All out puts OUT1 OUT2 OUT3 OUT4 are static at ei ther 
high level or tristate. They will have a tristate out put only 
if they were tristate be fore the re set. 

RB=1 from 0

• af ter RB goes high for a TID time, all out puts OUT2,
OUT3 and OUT4 as sume a static high level from a pre -
vi ous high level or Tristate. These out puts will stay
static un til pro grammed to func tion dif fer ently (see Fig -
ure 1 & 2 on page 8 ).

• If DFOUT1 sig nal ( pin 27 ) is low, OUT1 will as sume a
static High level from a pre vi ous High level or Tristate. If 

this sig nal is high, OUT1 will have 10 Mhz clock com ing
out af ter a En able Pe riod TEN.

 32.15 µs  ≤  TEN ≤  36.15 µs

An im por tant ap pli ca tion for this DFOUT1 sig nal is to
hard wired DFOUT1 to VDD so af ter Power-on the out put
OUT1 can have au to mat i cally 10 Mhz out put clock with -
out any need for pro gram ming. OUT1 can be pro -
grammed later on as all other out puts.

Note : it is im per a tive that when RB goes High, the EN
sig nal (pin 13) be kept to LOW. This is to pre vent
erronous load ing of un de fined con tent of the 22 Bit Shift
Reg is ter into in ter nal reg is ters of Clock Gen er a tors. It
means that dur ing the Power-On, care must be taken
to in sure that EN stays stat i cally LOW.

 II. PRO GRAMMING :

A. PRO GRAMMING OF THE DATA WORD

The pro gram ming of the chip con sists of 2 steps:

1.Shifting se ri ally 22 bit data word into the 22 bit shift reg -
is ter by us ing sig nals DATA (pin15) and CLOCK (pin
16) (see TA BLE 1 for def i ni tion of the Pro gramming
Data Word and Tim ing di a gram fig ure 3 on page 9)

2.Tranfering the con tent of the shift reg is ter to in di vid ual
reg is ter of 1 of 4 CLOCK GEN ER A TORS by puls ing the 
sig nal EN high then low. When EN is high, it trans fers
the con tent of 22 Bit Shift Regiter into in ter nal Reg is ter
of 1 of 4 Clock gen er a tors. When low, it latches the
DATA in the reg is ter (see Tim ing Di a gram 3). The
VCOSEL (bit 18 and bit 17) will de ter mine which
CLOCK GEN ER A TOR to be pro grammed.

B. SEQUENCE OF EVENTS 

(see Tim ing di a gram fig ure 3 on page 9)

The se quence of events, in gen eral, will be as de scribed
be low, ex cept when men tioned oth er wise.

Af ter the ris ing edge of EN the Clock Gen er a tor which is
pro grammed will have its out put OUTx    ( x=1,2,3,4 )

• goes high at the next ris ing edge of the out put OUTx   (at 
cur rent fre quency). 

• stay high for a  En able Pe riod TEN of 

32 µs + 1.5 TN ≤  TEN ≤  36 µs + 1.5 TN

TN be ing the pe riod of the New clock fre quency. 
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• Af ter this pe riod the out put will re sume with the new 
mode of op er a tion to gether with new fre quency.
The out put OUTx will be ac tive start ing with the
Falling edge of the new clock fre quency.

C. DEF I NI TION OF DATA WORD

The DATA WORD con sists of 22 bits from Bit0 to
Bit21.

Bit21  :  CSS (see TA BLE 2)

This  Chip Select by Software is to be com pared with
sig nal CSH ( pin 14 ) for DATA WORD trans fer. 

The CSH (Chip Se lect Hard ware) al lows 2
PLL51C04 to be used on same sys tem with out ad di -
tional ex ter nal de cod ing. 

Only one PLL51C04 with CSH=CSS can be pro -
grammed at a time. 

When CSS=CSH the EN pulse will cre ate LOADEN1 
or LOADEN2 or LOADEN3 or LOADEN4 pulse. 

Which LOADEN is ac tive will de pend on value of
VCOSEL. 

This LOADEN pulse will trans fer the bit VCOF
OUTDIV SM VCOEN OUTDR ( bits D16...to..D0) to
17 bit in ter nal reg is ter of CLOCK GEN ER A TOR. 

At Power-On (RB=0) CSS is un known.

Bit20:  REF0 (see TA BLE 3)

This bit  con trols the 10 MHZ crys tal os cil la tor.
REF0=1 will en able the os cil la tor.

At  Power-On (RB=0) REF0=1, Os cil la tor is en able.

REF0 =0  : (Timing diagram figure 5)

Crys tal os cil la tor will be dis abled af ter all out puts
OUT1 OUT2 OUT3 OUT4 were set in idle state High.

Af ter these out puts go in idle state High they will stay
High un til af ter REF0 is pro grammed to a 1.

All in ter nal reg is ters of CLOCK GEN ER A TORS
main tain their pre vi ous value (no load ing) mean ing
that all bits from D16 to D0 are not loaded in any in ter -
nal reg is ters.

The idle state of crys tal os cil la tor is low, the out put
OUT10Mhz is also low. 

REF0=1 after it was 0 : (figure 6)

A high on EN will trig ger the os cil la tor, it will os cil late
af ter a Start-Up Time (see TSTW AC spec i fi ca tions).

 The pro gram ming of this bit to value 1 al ways
tranfers the 22 BIT Shift Reg is ter con tent to in ter nal
reg is ter of 1 of 4 clock gen er a tors. There fore pre vi -
ous con tent of this reg is ter cho sen by VCOSEL bits
has to be shifted into the SHIFT REG IS TER if one
de sires to keep pre vi ous out put fre quency.

OUT10MHZ out put may have glitch but other Out -
puts will re sume glitch-free.

Bit19 : REF1 (see TA BLE 1 & 4 & fig ure 8 )

When CSS=CSH and REF1=0, a high on EN sig nal
will dis able OUT10MHZ out put (tristate) im me di -
ately. A REF1=1 will en able this out put in the same
man ner. 

The pro gram ming of this bit al ways trans fers Shift
Reg is ter con tent into in ter nal  reg is ter of 1 of 4 Clock
gen er a tors un less it is com bined in the same load ing
with the bit REF0=0. In this case the reg is ter con tent
of all 4 clock gen er a tors re main in tact but their out put
will be af fected as de scribed above.

At Power-On (RB=0) REF1=1, OUT10MHZ is en -
able.

Bit18, Bit17 : VCOSEL (G0 G1) (Ta ble 1 & 5)

These 2 bits de ter mine which Clock Gen er a tor will
be pro grammed. The one cho sen by VCOSEL will
latch the 17 bits of Data from 22 Bit Shift Reg is ter into 
its in ter nal reg is ter.

At Power-On these bits are un known.

Bit16...Bit8 : VCOF (Ta ble 1 & 6)

These 9 bits con trol Fre quency of VCO from VCO
Fre quency Gen er a tor. The fre quency of VCO is pro -
gram ma ble fol low ing the for mula :

FVCO= VCOF Mhz

The min i mum in cre ment step of VCO fre quency is 1
Mhz.

• Valid VCOF num ber is from 1 to 200 (in bi nary).
The de vice has pro gram ma bil ity up to 511 but it is
re served for fu ture use only. This ver sion only sup -
ports up to 200 Mhz.

• VCOF=0 is not valid
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At Power=On (RB=0) VCOF is un known. 

RB=1 af ter RB=0 VCOF has value of 10 (dec i mal)

Bit7, Bit6, Bit5 : OUTDIV (Ta ble 1 & 8)

• These 3 bits con trol the di vi sion ra tio of di vider that
slows down the fre quency of the source se lected
by Sleep Mode Cir cuit.

• At Power-on (RB=0) OUTDIV is un known

RB=1 af ter RB=0 OUTDIV=000, mean ing no di vi -
sion.

Bit4 Bit3 : SM (Ta ble 1 & 7)

This 2 bits se lect which sources of fre quency will go
to the Out put OUTx. There are 3 sources : VCO fre -
quency, In ter nal Ref er ence Fre quency FR (250 Khz) 
and Ex ter nal fre quency EXTx from ex ter nal pins.

The choice has fol low ing re stric tions :

• Crys tal Os cil la tor must be ac tive when FR is se -
lected. (Ac tive means tog gling).

• EXTx must be ac tive when se lected. 

• First and sec ond CLOCK GEN ER A TOR (out puts
OUT1 and OUT2) can not se lect Ex ter nal source.

• Se lec tion of VCO source is per mis si ble even when
VCO is OFF.

• At Power=On (RB=0) SM is un known. 

RB=1 af ter RB=0, SM has value of 00 (bi nary). It
means that VCO source is se lected.

Bit2 : VCOEN (Ta ble 1 & 9)

(see Tim ing di a gram Fig ure 1, 2, 3 & 4)

• This bit con trol in ter nal VCO of Clock Gen er a tor.
When VCOEN=0 the VCO is OFF in de pend ently of 
the num ber VCOF loaded in the reg is ter.

• This bit is maskable by sig nal DFOUT1 from pin 27
for First Clock Gen er a tor (OUT1). A high on this pin
will keep VCO of this Out put al ways on.

• At Power-On (RB=0) VCOEN is un known.

• RB=1 af ter RB=0,  VCOEN=0 mean ing all in ter nal
VCOs are dis able af ter Power-On. They will stay
dis abled un til en abled by pro gram ming.

• For out put OUT1, a DFOUT1=1 (pin 27) will over -
ride this VCOEN bit. It will en able the in ter nal VCO
of this Clock Gen er a tor al ways on even at
Power-On re set. 

Bit1 Bit0 : OUTDR (Ta ble 1 & 10)

(see Tim ing di a gram fig ure 7)

These 2 bits con trol the driv ers of OUT1 OUT2 OUT3 
OUT3. Each out put has 3 in de pend ent driv ers that
can be en abled/dis abled by OUTDR.

By con trol ling the driv ers one can op ti mize the rise
and fall times of each out put de pend ing on the sys -
tem re quire ment. 

• At Power-on (RB=0) OUTDR is un known

RB=1 af ter RB=0 OUTDR=1 (one buffer on)
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PIN DE SCRIP TION

XIN (pin 1) : crys tal Os cil la tor in put. An ex ter nal ref -
er ence fre quency or an ex ter nal crys tal can be con -
nected. The in put fre quency must be 10 Mhz. Some
other fre quen cies cen tered around 10 Mhz can be
used, in this case please con sult our Mar keting or
En gi neering De part ment for fur ther de tails.

XOUT (pin 2) : crys tal Os cil la tor out put. This out put
is in verted from XIN. A feed back re sis tor of nom i nal 1 
Megaohm is con nected be tween XIN and XOUT.
When the os cil la tor is dis abled, Feed back resitor is
dis con nected; XIN goes high and XOUT goes to low. 

VCOIN1,VCOIN2,VCOIN3,VCOIN4 (Pins 10,9,6,5)
: these pins are in puts di rectly to in ter nal VCOs.
Normally they are con nected to fil ter ca pac i tors of
0.1 µF. Since these in puts di rectly con trol VCOs,one
can ap ply an an a log sig nal to con trol di rectly VCO
fre quen cies from out side, by pass ing al to gether the
in ter nal Phase-locked loop. On PC board, one
should iso late these in puts from any ac tive sig nals,
noise from these sig nals may af fect the sta bil ity of
VCOs out put fre quen cies.

DFOUT1 (pin 27) :  this pin con trol VCO of the first
Clock Gen er a tor. A high on this pin will al ways en -
able the VCO, by pass ing the bit VCOEN from pro -
gram ming word, even when mas ter re set RB=0 or at
Power-on.

EN (pin 13) : a pos i tive pulse on this in put will, at the
same time, de ac ti vate the af fected out put while load -
ing its reg is ter.  At Power-On it should be kept Low to
avoid erronous pro gram ming of Clock Gen er a -
tors.This pin has a pull-down of 50 kohm.

CSH (pin 14) : this chip se lect sig nal al lows the use
of 2 PLL51C04 on the same board with out any ad di -
tional ad dress de coder. One chip can be pro -
grammed at a time, only the one with CSH matches
CSS bit in the 22 BIT SHIFT REG IS TER will re ceive
the load ing of Pro gramming Data.

DATA (pin 15) : data in put of 22 BIT SHIFT REG IS -
TER. 

CLOCK (pin 16) : clock in put of the 22 BIT SHIFT
REG IS TER.

RB (pin 17) : mas ter re set. This sig nal re sets the
whole chip at the same time makes the crys tal os cil -

la tor and OUT10MHZ (pin 28) ac tive if they were not
al ready. When re set is ac tive OUT1 OUT2 OUT3
OUT4 go to high and stay high un til re pro grammed
af ter re set goes away. OUT1 will as sume 10 Mhz
clock fre quency if DFOUT1 is high. This pin has
50Kohm pull-up resitor. It can  be used as power-on
re set.

TEST (pin 20) : to be tied to VSS or left open for the
chip to func tion. It has built-in 50 Kohm pull-down re -
sis tor. TEST= high is re served for fac tory test ing.

EXT3  (pin 24) :  the clock fre quency ap plied to this
pin can be se lected by Sleep Mode Con trol ler as a
source of fre quency . Then it can be di vided down
fur ther as the case for VCO fre quency be fore it goes
out to OUT3.

EXT4 (pin 26) : as EXT3 but ap plied to OUT4.

OUT10MHZ (pin 28) : is a buf fered out put of XIN.

OUT1 (pin 18) : out put of First Clock Gen er a tor. Its
sources of  fre quency are VCO Fre quency and in ter -
nal ref er ence fre quency FR of 250 Khz. Its rise and
fall times are con trol la ble from pro gram ming. At
Power-On, this pin is au to mat i cally pro grammed to
10 Mhz if DFOUT1 (pin 27) is tied to High level 

OUT2 (pin 19) : out put of Sec ond Clock Gen er a tor.
Its sources of fre quen cies are from VCO fre quency
and in ter nal ref er ence fre quency of 250 Khz.  Its rise
and fall times are con trol la ble from pro gram ming. At
Power-On, it has a static high and its VCO clock Gen -
er a tor is off un til pro grammed.

OUT3 (pin 23) : out put of Third Clock Gen er a tor. Its
sources of fre quen cies are from VCO fre quency,  in -
ter nal ref er ence fre quency of 250 Khz and ar bi trary
ex ter nal fre quency EXT3.  Its rise and fall times are
con trol la ble from pro gram ming. At Power-On, it has
a static high and its VCO clock gen er a tor is off un til
pro grammed.

OUT4 (pin 25) : out put of Fourth Clock Gen er a tor. Its 
sources of fre quen cies are from VCO fre quency,  in -
ter nal ref er ence fre quency of 250 Khz and ar bi trary
ex ter nal fre quency EXT4.  Its rise and fall times are
con trol la ble from pro gram ming. At Power-On, it has
a static high and its VCO clock Gen er a tor is off un til
pro grammed.
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TIMING DI A GRAMS

In or der to min i mize noise jit ter on out puts, the fol -
low ing rules should be im ple mented :

• All VDD power sup ply pins must have de coup ling
ca pac i tors. 

• The dis tance be tween these ca pac i tors and power
pin should be min i mized . 

• These ca pac i tors should have low lead in duc -
tance, so ce ramic ca pac i tors are rec om mended. A
value of 0.1µF is suf fi cient.

• For crit i cal ap pli ca tions, an a log power sup ply pin
AVDD should be iso lated from dig i tal power sup ply 
plane. A sin gle fer rite bead be tween Dig i tal power
plane and An a log power pin is suf fi cient. (see
sche mat ics )

POWER SUPPLY DE COU PLING

AVDD

AVSS

0.1UF
10 UF

TAN TA LUM
(OP TIONAL)

DVDD
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DC SPEC I FI CA TIONS
PA RAM E TERS SYM BOL CON DI TIONS MIN TYP MAX UNITS

Op er ating Volt age VDD Both DVDD and AVDD 4.5 5 5.5 V

Op er ating Tem per a ture Ta 0 25 85 oC

Dy namic Cur rent IDYN

VDD=5.5V Ta=0oC
XIN@10MHZ OUT10MHZ@10MHZ
All VCO pro grammed for 200MHZ
All OUTDIV for 128 di vi sion ra tio
All out put loads = 50PF

20 40 mA

Static Cur rent ISTATIC
All VCO and Crys tal Os cil la tor are OFF
EN=LOW TEST=LOW RB=HIGH 

1 10 µA

In put High Volt age V IH
All In puts ex cept XIN 2 V

XIN 3.5 V

In put Low Volt age V IL
All In puts ex cept XIN 0.8 V

XIN 1.5 V

In put High Cur rent IIH

All In puts ex cept TEST, EN and (XIN @
REF0=0) -1

XIN @ REF0=0 -10 -5 -2 µA

TEST, EN ( with Pull-Down re sis tor) -200 -100 -50 µA

In put Low Cur rent IIL

All In puts Ex cept RB and (XIN @ REF0=0) 1 µA

RB ( Pull-Up re sis tor) 50 100 200 µA

XIN @ REF0=0 2 5 10 µA

Out put High Cur rent IOH

OUT1 OUT2 OUT3 OUT4 @ VOH=2.4V 8,16,24 mA

OUT10MHZ @VOH=2.4V 8 mA

XOUT @ VOH=2.4V 4 mA

VCOIN1 VCOIN2 VCOIN3 VCOIN4 @VOH=2.4 20 50 100 µA

Out put Low Cur rent IOL

OUT1 OUT2 OUT3 OUT4 @ VOL=0.4V 8,16,24 mA

OUT10MHZ @VOL=0.4V 8 mA

XOUT @ VOL=0.4V 4 mA

VCOIN1 VCOIN2 VCOIN3 VCOIN4 @VOL=0.4 4 8 20 µA

Tristate Leak age IZ All out puts ex cept XOUT -1 1 µA

In put Im ped ance R I XIN 500 1000 2000 kΩ
C I 2 4 6 PF

Out put Im ped ance
RO

XOUT 500 1000 2000 Ω
VCOIN1 VCOIN2 VCOIN3 VCOIN4 20000 50000 100000 kΩ

OUT1 OUT2 OUT3 OUT4 @8mA 15 25 50 Ω

CO
VCOIN1 VCOIN2 VCOIN3 VCOIN4 XOUT 2 4 6 PF

OUT1 OUT2 OUT3 OUT4 @8mA 4 6 8 PF
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AC SPEC I FI CA TIONS
PA RAM E TERS SYM BOL CON DI TIONS MIN TYP MAX UNITS

Os cil la tor Start-Up Time
10MHZ Crys tal Os cil la -
tor @VDD=5V
Fun da men tal Serie
res o nance 

TST @ Power-On 10

mS
TSTW Af ter os cil la tor was dis abled ( warm start up ) 1

Crys tal spec i fi ca tions

RS Serie re sis tance 15 20 30 Ω

CS Serie ca pac i tor 3 4 5 PF

LS Serie In duc tance 12 14 17 mH

CP Par al lel Ca pac i tance 0.015 0.018 0.022 PF

OC Crys tal Ori en ta tion AT

Fre quency Ac cu racy FA
 rel a tive ac cu racy of out put fre quency ver sus
pro grammed fre quency.

same ac cu racy as crys tal
used ppm

Jit ter ( one sigma) TJS Jit ter noise on OUT1 OUT2 OUT3 OUT4 150 pS

Ab so lute jit ter TJA Jit ter noise on OUT1 OUT2 OUT3 OUT4 1 nS

Duty Cy cle DC
OUT10MHZ 40/60 45/55 60/40 %

OUT1 OUT2 OUT3 OUT4 48/52 50/50 52/48 %

De lay TD From XIN to OUT10MHZ out put, 1 2 5 nS

Skew Time TSK
Be tween OUT1 OUT2 OUT3 OUT4 when they
have same clock fre quen cies. -1 0.5 1 nS

Iddle Time T ID From Ris ing Edge of EN to OUTx goes High 3nS

1

OUTx

CLOCK

En able Time TEN

From Time OUTx goes High af ter Ris ing Edge
of EN to Time OUTx has valid clock out put with
New Fre quency and New Mode of Op er a tion 

32 36 µS

Setup Time TSU From DATA to CLOCK 5 nS

Hold Time THD From CLOCK to DATA 5 nS

SUPPLY VOLT AGE VSS-0.5V TO 7V
IN PUT VOLT AGE VSS-0.5V TO VDD+0.5V
ESD VOLT AGE 2000V
POWER DIS SI PA TION 1W
STOR AGE TEM PER A TURE -65°C TO
150°C 

MAX I MUM RAT INGS

Ex po sure of the de vice un der con di tions be -
yond the lim its spec i fied by Max i mum Rat ings
may cause per ma nent dam age to the de vice
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PACK AGE DRAWING

PACKAGE TYPE : 
28 PIN SOIC

FIL TER FOR GRAPHICS AP PLI CA TIONS
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PIN CON FIG U RA TION

For  part or der ing, please con tact our Sales De part ment :
45437 WARM SPRINGS Blvd.

Fremont, Cal i for nia 94539 U.S.A.
Tel :510-492-0990 Fax :510-492-0991
Or Our Website : www.phaselink.com

OR DERING IN FOR MA TION

The or der num ber for this de vice is a com bi na tion of the fol low ing : 
de vice num ber, speed op tion, pack age type and op er at ing  tem per a ture range.

PLL51C04-  2   S   C

C=COM MER CIAL  M=MIL I TARY  I=IN DUS TRIAL

TEMPERATUREPART NUMBER

SPEED OP TION
2=200MHZ 4=400MHZ PACK AGE

S=SOIC J=PLCC


