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          !"#$%&'()*+,-. MAX3610/01)2345678
9:;9<=>? 

1 @ABC  

MAX3610 @DE(FGH)9FI%JDK)2L)MNO
PD)%;QDRST RAID 1"2:(I8UDFiber 
Channel (FC))2V(WXYMZ;2[(9MOY\(!
]"/^_`CabcdefD!"#$%&'()^*

+,-. IC /ghi^GL%)C@DjkClmcd
ef*+,-.nDPLL (phase locked loop)'()^
opqrs.tuvwxeyzxghi^GL%)@D

01)28 26.5625MHz^ AT{;2|}p*+-~�
=_`�yDLVPECL xf@ LVDS %"P��()/
106.25MHz xf@ 212.5MHz ^9:;9��=,��
xgh��9:;9^��W;P@D12kHz�20MHz ^
��/ 0.7psrms (typ)/gh 

i^G&%"�(2/@D|�9:;9,�. MAX3610
^�6nD)�92�M�I%&=_�y�<����

�W;P=��g���C4zy���xgh9:;9�

�^ SSB (single side band)���%�n�<���
��W;PC4zy��� =¡�xgh*+-~�^

¢£¤I¥(PDRST MAX3610 n*+CS�opq
¦�§^��� tDi^¨©^#9!]" 4Cª«d
eyzxgh 

2 PLL!"#$%&¬­*+,-. 
®¯^ 1Gbps RST 2Gbps FCMOY\(!]"/@D
!"°�X"F^LVCMOS%"P��()/106.25MHz^
*+'()^,-.=|�9:;9<C_`�yzx�

fh�3� FC ^!YM�G(P±§t?²³/
4.25Gbps C´µ�44¶·D¸¹º/@R»¼½
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(!]"^W;PÅÆ=ÇfgfBCDS·5zD

212.5MHz 8U^|�9:;9opq=È~ LVPECL
xf@ LVDS %"P��()/_`g�É¾tÊ¼ex
gh»¿�f5zopq=ËÌg�ÍÎD®¯^ 3 ¸Ï
(L2("xf@ 5¸Ï(L2("*+,-.@D5z
*+^ÐÑ1)2tÒÓ/DS·5Ô8Õ^C8�y�

xzxgh  
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5opq340W;P^9:;9��=,�g�inC

S�yD01)289:;9ÖW×(�ØY×(!]"=Ù

Ú�xghÛ7J:;9Ü=Ü 1C¡�xgh 

 

Ü 1. !"#$%&'()^*+,-.

Buffer
OUT+

26.5625MHz

+3.3V

MAX3610

X1

X2
OE

FREQSET

OUT-

N

PFD Filter VCO MCrystal
Oscillator Buffer

OUT+

26.5625MHz

+3.3V

MAX3610

X1

X2
OE

FREQSET

OUT-

NN

PFDPFD FilterFilter VCOVCO MCrystal
Oscillator
Crystal
Oscillator



Design Note HFDN—31.0 (Rev. 1; 04/08)  Maxim Integrated Products 
  Page 3 of 6 

*+^,-opq fxo t 26.5625MHz ^² D
MAX3610^��opq fout@¸Ý/Þß¼exgh 

Nff oscout !"     (1) 

 N@opq^rsà/¶·Dáâ FREQSETã"/ä
å�xghäå^Â�=æ 1C¡�xgh 

æ 1. ��9:;9opq^äå^Â� 

FREQSET N Output Frequency 

VCC or open 4 106.25MHz 

GND 8 212.5MHz 

 

9:;9��CRç� SSB ���%�=abcg�f
BDMAX3610 ^ PLL n VCO ^ÂÃCèf�y@é
ê8ëìtµíex�fh9:;9��^���%�@D

0opq^*+,-.^���%� !XO(f)DVCO ^

���%� !VCO(f)DRST��î�.n�(O�H�P
CïÓg� PLL ^�ð�%� VN(f)CS�yñx·xgh
PLL^��ÖG�=Ü 2C¡�xghÜò^ Kd@��

î�.^óôDF(s)@�(O�H�P^õËöqDKo@

Ï"Q;O VCO^opqäå÷§/gh 

Ü 2.  MAX3610^ PLL��ÖG� 

!XO(f)DVN(f)DRST !VCO(f)3¼^�%�Ìø=2V(
FÏ�g�inCS�yDMAX3610 PLL 3dB ��ù@
ú 50kHz CÂ�deyzxgh106.25MHz CRç�
�� SSB ���%�^��û=Ü 3 C¡�xgh
12kHz�20MHz ^���%�=üý�fn­^��W
;P^Ãþû@ 0.7ps-rmsC8·xgh 
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3 �<�%�ÿ! 

?>^!)ÀÁCRç��<�%�C@DI"NÁ�%

�D)%;Q"°�<3¼^GHWP�)¤%9D"^G

HWP�#$8UD%&8,�<t¶·xghfnß'
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�t*·D»et|+,^M9ÀHJâ-C./g�n

01^-2=3cd4�576t¶·xgh  

MAX3610 *+,-.^óôJ:;9DPLLDRST
VCO ^ÂÃC@D'(8�<�%�ÿ!=ËÌg�f
B^�68ëìtµíeyzxgh 

9:;9<C7g��<�%�ÿ!^�6=89�C@D
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;P=��/­xghT@N801^oO/gh 

MAX3610 ^9:;9��^���W;P=:�C��
g�fBC@D)�92�M�I%&=_`�xgh��

P=Ü 4C¡�xgh 

Ü 4. �<�����W;P^��P 
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i^���W;P@D¸Ý/Þß¼exgh 
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x @DWXYMC7g�$%FL"FopqN8^G­d
/ghÜ 5CD���W;P(UIp-p)n x (dBc)^öd=¡
�xgh 

Ü 5. ?@2("opqN8CS�y�A����W;P 

1 4^en�yD100kHz ^:;p01=�<C<=�
fÍÎD(fout±100kHz)/^opqN8)�92�[^
��ûtWXYMopq foutC7�y–50dBc /¶eBD
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Õ¿ 1 4^en�yD-ù 50mV ^:;p01=�<
C<=�D»^opq= 5kHz�1MHz ^fg/)%(
Od4xghi^n­��def MAX3610 ^�<��
���W;P=Ü 6C¡�xgh  

 

 

 

 

 

 

 

Ü 6.  MAX3610^�<�����W;P 

4 *+-~�^hi 

Ü 7CD*+ÖG�RST MAX3610j^*+^kl
=¡�xghxfD¢£de�*+-~�^¤I¥(P=

æ 2C¡�xgh 

æ 2. *+^¤I¥(P 

Parameter Value 

Crystal  Fundamental AT cut 

Nominal Oscillator 
Frequency 

26.5625MHz 

Shunt Capacitance (Co) 2pF 

Co/Cs 280 

Load capacitance  12pF 

Equivalent Series 
Resistance (ESR) 

5& to 40& 

 

Ü 7. *+ÖG�RSTMAX3610j^*+^kl 

*+^ümnoEC@DMAX3610 ^,-#$^/�
oE CLnD*+JI"9n IC ^uvpy/¤;\(W"
°CS�y,�g�q�oE Cptrxexgh*+=
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;O1"G"$ CL CS�yuB¼e�S¿Cg�int

êÅ/gh 

*+^vwx-opq fsDRST fsn*+,-.^o

pq fxon^öd@Dyz^{·/gh  
     

)
)(2

1(
Lo

s
sxo CC

Cff
'

'!"   (3) 

RST  
ss

s CL
f

!
"

%2
1

   (4) 

Ý(3)3¼DmnoE^N~CïÓg�opqT´@
RS» 20ppm/pF/¶�n¢�/­xghMAX3610^
/�oE CL@D|}û^±10%y~C8�deyzx
gh 

 

X1

C
s

R
s

Ls

C
0

X
TA

L

X2

CL

MAX3610

Cp

Cp

Crystal
Oscillator

X1

C
s

R
s

Ls

C
0

X
TA

L

X2

CL

MAX3610

Cp

Cp

Crystal
Oscillator

0
10
20
30
40
50
60
70
80
90

100

1.00E+03 1.00E+04 1.00E+05 1.00E+06

Frequency (Hz)

D
et

er
m

in
ist

ic
 J

itt
er

 (p
s p

-p
)



Design Note HFDN—31.0 (Rev. 1; 04/08)  Maxim Integrated Products 
  Page 6 of 6 

5 opq¦�§ 

MAX3610 ^N%n*+-~�=_�y9:;9ÖW×
(�=Z�g�ÍÎD�§NcC7g���9:;9^

opq¦�§@D*+^�§dqnD�§C7g�m

noE^N~CS�yñx·xghMAX3610 ^/�o
EN~@ 0��85�^fg/jkC 1%y~Cäåd
eyR·D»^� n�yk�§fgCíf�yN~@

2ppm yzC8�yzxgh�ft�yD9:;9��^
opq¦�§@Vn�y*+^�§�6CS�yñx

·xgh 

*+,-. MAX3610 ^óôJ:;9^�6@D�<
^N~C�n�U��dex4�hÜ 8@D�<�ð=
3.0V3¼ 3.6VCNcd4fn­DopqN~t 1ppm
yz/¶�in=¡�yzxgh 

 

 

 

 

 

 

 

Ü 8. �<^N~C7g�MAX3610^opqN~ 

 

d¼CDMAX3610 ^*+,-óôJ:;9@D*+^
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zxgh 

6 �� 

MAX3610 @D5opq3456789:;9ÖW×(
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pq�MOY\(!]"CRç� MAX3610^_`Cö
g���=A��^ÍÎ@DRt½^�W!Á��º

��x/R�zÎí4½�dzh 

 

-0.4

-0.3

-0.2

-0.1

0

0.1

0.2

0.3

0.4

2.9 3.1 3.3 3.5 3.7

Supply Voltage (V)

Fr
eq

ue
nc

y 
V

ar
ia

tio
n 

(p
pm

)


