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________________General Description
The MAX3664 low-power transimpedance preamp lifier
for 622Mbps SDH/SO NET app lica tions consumes only
85mW. O perating from a sing le +3.3V supp ly, it converts
a sma ll photod iode current to a measurab le d ifferentia l
voltage . A D C cance llation c ircuit provides a true d iffer-
entia l output swing over a wide range of input current
leve ls, thus reduc ing pulse-width d istortion. The d ifferen-
tia l outputs are back-terminated with 60Ω per side .
The transimpedance ga in is nomina lly 6kΩ. For input
s i g n a l l e v e ls b e yon d  a p prox im a t e ly 100µ A p-p ,  th e
a m p l i f i er w i l l l im i t  th e  ou t p u t  sw in g  to 900mV .  Th e
MAX3664 ’s low 55nA inpu t no ise prov id es a  typ ic a l
sensitivity of -33.2dBm in 1300nm, 622Mbps rece ivers.
The MAX3664 is designed to be used in conjunc tion
with the MAX3675 c lock recovery and da ta re timing IC
with limiting amp lifier. Toge ther, they form a comp le te
3.3V, 622Mbps SDH/SO NET rece iver.
In d ie form, the MAX3664 is designed to fit on a header
with a PIN d iode . It inc ludes a filter connec tion, which
provides positive b ias for the photod iode through a 1kΩ
resistor to VC C . The device is a lso ava ilab le in 8-p in SO
and µMAX packages.

________________________Applications
SDH/SO NET Rece ivers

PIN/Preamp lifier Rece ivers

Regenera tors for SDH/SO NET

____________________________Features
♦ Single +3.3V Supply Operation
♦ 55nARMS Input-Referred Noise
♦ 6kΩ Gain
♦ 85mW Power
♦ 300µA Peak Input Current
♦ 200ps Max Pulse-Width Distortion
♦ Differential Output Drives 100Ω Load
♦ 590MHz Bandwidth
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(  ) ARE FOR MAX3664E/D (DICE) ONLY.
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__________________________________________________Typical Application Circuit

PART
MAX3664E/D
MAX3664ESA
MAX3664EUA* -40°C to +85°C

-40°C to +85°C
-40°C to +85°C
TEMP. RANGE PIN-PACKAGE

D ice
8 SO
8 µMAX

EVALUATION KIT

AVAILABLE

_______________Ordering Information

Pin Configuration appears at end of data sheet.

* Contac t fac tory for package ava ilab ility.
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ABSOLUTE MAXIMUM RATINGS

DC ELECTRICAL CHARACTERISTICS
(VC C = +3.3V ±0.3V, C OMP = G ND , 100Ω load be tween O UT+ and O UT-, TA = -40°C to +85°C . Typ ica l va lues are a t TA = +25°C ,
unless otherwise noted .) (Notes 1, 2) 

AC ELECTRICAL CHARACTERISTICS
(VC C = +3.3V ±0.3V, C C OMP = 400pF , CIN = 1.1pF , outputs termina ted into 50Ω, 8-p in SO package in MAX3664 EV board ,
TA = +25°C , unless otherwise noted .) (Notes 3, 4)

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device . These are stress ratings only, and functiona l
operation of the device at these or any other cond itions beyond those ind icated in the operationa l sections of the spec ifications is not imp lied . Exposure to
absolute maximum rating cond itions for extended periods may affect device re liab ility.

Note 3: A C Charac teristics are guaranteed by design.
Note 4: CIN is the tota l capac itance a t IN .

Note 5: PWD = | 2 x Pulse wid th - Period |2
Note 6: D C to 470MHz , measured with 3-pole Besse l filter a t output.

Note 1: D ice are tested a t Tj = +27°C .
Note 2: µMAX package tested a t TA = +25°C to +85°C .

VC C ........................................................................-0.5V to +5.5V
Continuous Current

IN , INREF1, INREF2, C OMP, FILT....................................5mA
O UT+ , O UT- ...................................................................25mA

Continuous Power D issipa tion (TA = +85°C)
SO (dera te 5.88mW/°C above +85°C) ........................383mW
µMAX (dera te 4.1mW/°C above +85°C) .....................268mW

O pera ting Junc tion Tempera ture (d ie) ..............-40°C to +150°C
Processing Tempera ture (d ie) .........................................+400°C
Storage Tempera ture Range .............................-65°C to +160°C
Lead Tempera ture (soldering , 10sec) .............................+300°C

IIN = 0

IIN = 0 to 20µA

IIN = 0 to 300µA

IIN = 300µA

D ifferentia l output

f <  1MHz , re ferred to output

IIN = 200µA , C C OMP = 400pF

CONDITIONS

mA12 25 35IC CSupp ly Current

%±5

V0.8 0.95VINInput B ias Voltage

G a in Nonlinearity

mV950VO UT(max)Maximum Output Voltage

Ω40 60 75Z O UTOutput Impedance (per side)

kΩ4.5 6 7.5z21Sma ll-Signa l Transimpedance

VVC C - 1.3Output Common-Mode Leve l

dB20PSRRPower-Supp ly Re jec tion Ra tio

mV±7ΔVO UTD ifferentia l Output O ffse t

UNITSMIN TYP MAXSYMBOLPARAMETER

Re la tive to ga in a t 10MHz

CIN = 1.1pF (Note 6), IIN = 0

2µA to 100µA peak input current,
50% duty cyc le , 1–0 pa ttern

100µA to 300µA peak input current,
50% duty cyc le , 1–0 pa ttern

CIN = 0.3pF (Note 6), IIN = 0

CONDITIONS

kHz150

MHz590BW-3dBSma ll-Signa l Bandwid th

Low-Frequency Cutoff

nA
73 86

inRMS Noise Re ferred to Input

6 100

ps

80 200

PWDPulse-Wid th D istortion
(Note 5)

55

UNITSMIN TYP MAXSYMBOLPARAMETER

Ω800 1000 1200RFILTF ilter Resistor (d ie only)
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__________________________________________Typical Operating Characteristics
(VC C = +3.3V, C C OMP = 400pF , TA = +25°C , unless otherwise noted .)
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_____________________________Typical Operating Characteristics (continued)
(VC C = +3.3V, C C OMP = 400pF , TA = +25°C , unless otherwise noted .)
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RF

_____________________Pin Description

NAME FUNCTION

1 VC C +3.3V Supp ly Voltage

2 IN Signa l Input

PIN

3, 4 INREF1, 
INREF2

Input Re ferences 1 and 2. Connec t to
photode tec tor A C ground .

5 G ND Ground

— FILT*

F ilter Connec tion. Provides positive
b ias for photod iode through a 1kΩ
resistor to VC C . See Step 3:
Designing F ilters. (This pad is acces-
sib le on the d ie only.)

8 C OMP

Externa l Compensa tion C apac itor for
D C cance lla tion loop . Connec t 400pF
or more from C OMP to G ND for nor-
ma l opera tion. Connec t C OMP d irec tly
to G ND to d isab le the D C cance lla tion
loop .

7 O UT- Inverting Voltage Output. Current flow-
ing into IN causes VO UT- to decrease .

6 O UT+
Noninverting Voltage Output. Current
flowing into IN causes VO UT+ to
increase .

* MAX3664E/D (d ie) only.
F igure 1.  Func tiona l D iagram



________________Detailed Description
The MAX3664 is a transimpedance amp lifier designed
for 622Mbps SDH/SO NET app lica tions. It comprises a
transimpedance amp lifier, a paraphase amp lifier with
emitter-fo llower outputs , and a D C c anc e lla tion loop .
F igure 1 is a func tiona l d iagram of the MAX3664.

Transimpedance Amplifier
The signa l current a t IN flows into the summing node of
a high-ga in amp lifier. Shunt feedback through RF con-
verts this current to a voltage with a ga in of 6kΩ. D iode
D1 c lamps the output voltage for large input currents.
INREF1 is a d irec t connec tion to the emitter of the input
transistor, and must be connec ted d irec tly to the pho-
tode tec tor A C ground re turn for best performance .

Paraphase Amplifier
The paraphase amplifier converts single-ended inputs to
d ifferentia l outputs, and introduces a voltage ga in of 2.
This signal drives a pair of internally biased emitter follow-
ers, Q2 and Q3, which form the output stage . Resistors
R1 a n d  R2 prov i d e  b a c k-t erm in a t ion a t th e  ou t p u t ,
absorbing reflections between the MAX3664 and its load .
The output em itter fo llowers are d es igne d to drive a
100Ω d ifferentia l load be tween O UT+ and O UT-. They
can a lso drive higher output impedances, resulting in
increased ga in and output voltage swing .

DC Cancellation Loop
The D C cance lla tion loop removes the D C component
of the input signa l by using low-frequency feedback .
Th is fe a ture c enters the s igna l w ith in the MAX3664’s
dynam i c  rang e ,  re duc ing pu lse-w i d th d is tort ion on
large input signa ls.
The output of the paraphase amp lifier is sensed through
resistors R3 and R4 and then filtered , amp lified , and fed
back to the base of transistor Q4. The transistor draws
the D C component of the input signa l away from the
transimpedance amp lifier’s summing node .
T h e  C O M P  p i n  s e t s  t h e  D C  c a n c e l l a t i o n  l o o p ’ s
response . Connec t 400pF or more be tween C OMP and
G ND for norma l opera tion. Connec t the p in d irec tly to
G ND to d isab le the loop . The D C cance lla tion loop can
sink up to 300µA of current a t the input. When opera ted
w ith C C O MP =  400p F , the loop takes a p prox ima te ly
20µs to stab ilize .
The MAX3664 minimizes pulse-wid th d istortion for da ta
sequences tha t exhib it a 50% duty cyc le . A duty cyc le
other than 50% causes the device to genera te pulse-
wid th d istortion.
D C c anc e lla tion current is drawn from the input and
a d ds no ise . For low-leve l s igna ls w ith little or no D C

component, this is not a prob lem. Preamp lifier noise will
increase for signa ls with significant D C component.

___________Applications Information
The MAX3664 is a low-noise , wide-bandwid th transim-
p e d a n c e  a m p l i f i er th a t  is i d e a l  for 622M b p s S D H /
SO NET rece ivers. Its fea tures a llow easy design into a
fiber op tic module , in four simp le steps.

Step 1:  Selecting a Preamplifier for a 622Mbps
Receiver
F iber op tic systems p lace requirements on the band-
wid th, ga in, and noise of the transimpedance preamp li-
fier. The MAX3664 op timizes these charac teristics for
S D H /S O N E T re c e iv er a p p l i c a t ions th a t  o p era t e  a t
622Mbps.
In genera l, the bandwid th of a fiber op tic preamp lifier
should be 0.6 to 1 times the da ta ra te . There fore , in a
622Mb ps system , the b andw id th shou ld b e b e twe en
375MHz and 622MHz . Lower b andwid th c auses p a t-
tern-dependent jitter and a lower signa l-to-noise ra tio,
wh ile h igher b andwid th incre ases therma l no ise . The
MAX3664 typ ica l bandwid th is 590MHz , making it idea l
for 622Mbps app lica tions.
Th e  p re a m p l i f i e r ’ s  tr a ns i m p e d a n c e  mus t  b e  h i g h
enough to ensure that expected input signa ls generate
output leve ls exc e e d ing the sens itiv ity of the lim iting
a m p l i f i e r ( q u a n t i z e r)  i n  t h e  f o l l o w i n g  s t a g e .  T h e
MAX3675 c lock recovery and limiting amp lifier IC has
an inpu t s ens it iv ity o f 3 .6mVp-p ,  wh i ch me ans tha t 
3.6mVp-p is the minimum signa l amp litude required to
produc e a fu lly lim ite d output. There fore , when use d
with the MAX3664, which has a 6kΩ transimpedance ,
the minimum detectab le photodetector current is 600nA .
It is common to re la te p e ak-to-p e ak input s igna ls to
average op tica l power. The re la tionship be tween op ti-
ca l input power and output current for a photode tec tor
is ca lled the responsivity (ρ), with units Amperes/Wa tt
(A/W). The photode tec tor peak-to-peak current is re la t-
ed to the peak-to-peak op tica l power as follows:

Ip-p = (Pp-p)(ρ)
B ase d on the assump t ion tha t SD H /S O N ET s i gna ls
ma in t a in a  50% du ty cyc le , the fo l low ing e qua t ions
re la te p e ak-to-p e ak op tic a l power to avera g e op tic a l
power and extinc tion ra tio (F igure 2):

Average O p tica l Power = PAVE = (P0 + P1) / 2
Extinc tion Ra tio = re = P1 / P0
Peak-to-Peak Signa l Amp litude = Pp-p = P1 - P0

There fore ,
PAVE = Pp-p (1 / 2)[(re + 1) / (re - 1)]
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4 In  a  sys t e m wh ere  th e  p ho to d io d e  re s p ons iv i ty is
0 .9A/W and the extinc tion ra tio is 10 , the MAX3664/
MAX3675 rece iver with 670nA ga in sensitivity will de liv-
er a fully limited output for signa ls of average op tica l
power larger than:
(600nA / 0.9A/W)(1 / 2)(11 / 9) = 407nW ⇒ -33.9dBm
Sensitivity is a key spec ifica tion of the rece iver module .
T h e  IT U / B e l l c or e  s p e c i f i c a t i o n s  f or S D H / S O N E T
rece ivers require a link sensitivity of -27dBm with a b it
error ra te (BER) of 1E - 10. There is an add itiona l 1dB
power pena lty to accommoda te various system losses;
there fore , the sensitivity of a 622Mbps rece iver must be
be tter than -28dBm.
A lthough severa l parameters affect sensitivity (such as
the quantizer sensitivity and preamp lifier ga in, as previ-
ously discussed), most fiber optic receivers are designed
so that noise is the dominant factor. Noise from the high-
ga in transimpedance amp lifier, in particular, determines
the sensitivity. The noise generated by the MAX3664 can
be mode led with a G aussian d istribution. In this case , a
BER of 1E - 10 corresponds to a peak-to-peak signa l
a m p l i t u d e  t o RMS no i s e  r a t i o (S N R) o f  12 . 7 .  Th e
MAX3664’s typ ica l input-referred noise , in, (bandwidth-
limited to 470MHz) is 55nARMS. Therefore , the minimum
input for a BER of 1E - 10 is (12.7 x 55nA) = 700nAp-p .
Re arrang ing the  prev ious e qua t ions in these  t erms
results in the following re lation:

O p tica l Sensitivity (dBm) = 
-10log[(in / ρ)(SNR)(1/2)(re + 1) / (re - 1)(1000)]

A t room temp era ture , with re =  10 , SNR =  12 .7 , in =
55n A ,  a n d  ρ =  0 .9 A /W ,  th e  M A X3664 s e ns i t iv i ty is 
-33.2dBm. A t +85°C , noise increases to 62nA and sen-
sitivity decreases to -32.7dBm. The MAX3664 provides
4.7dB marg in over the SDH/SO NET spec ifica tions, even
a t +85°C .
The largest allowable input to an optical receiver is called
the input overload . The MAX3664’s largest input current
(Imax) is 300µAp-p , with 200ps of pulse-width distortion.
The pulse-width d istortion and input current are c lose ly
re la ted (see Typ ica l O pera ting Charac teristics). If the
clock recovery circuit can accept more pulse-width dis-
tortion, a higher input current might be acceptab le . For
worst-case responsivity and extinc tion ra tio, ρ = 1A/W
and re = ∞, the input overload is:

Overload (dBm) = -10log (Imax)(1 / 2)(1000) 
For Imax = 300µA , the MAX3664 overload is -8.2dBm. 

Step 2:  Selecting Time Constants
A rece iver built with the MAX3664 will have a bandpass
frequency response . The low-frequency cutoff causes
unwan te d d a ta-d e p end en t jitter and sens it iv ity loss .
Because SDH/SO NET da ta streams conta in scramb led
da ta , certa in da ta sequences may genera te continuous
su c c e ss ions o f  1s or 0s .  Th e  low-fre q u e n c y c u to f f
forces the output of such sequences to zero, ultima te ly
causing a sensitivity reduc tion. The SDH spec ifica tions
sta te tha t a rece iver must be ab le to hand le up to 72
conse cu t ive b its o f the same va lue w ith in the d a t a .
There fore , choose the low-frequency cutoff to ensure
an a c c e p t a b le amoun t o f d a t a-d e p end en t j itt er and
sensitivity loss.
De termine the reduc tion in signa l-to-noise ra tio due to a
transitionless sequence of dura tion t as follows:

SNRloss = 1 - e-t / τ = 1-e-(2πfc t)

where τ is the time constant of the offse t correc tion, fc
is the low-frequency cutoff, and t is the time for 72 b its
(116ns for a 622Mbps da ta ra te).
Suppose tha t the rece iver should not have more than
0.25dB (6%) of sensitivity loss due to a 72-b it transition-
less sequence . This means tha t: 

(1 - e-(2πfc)(116ns)) < 0.06
fc = (ln 0.94) / [(-2π)(116ns)] = 85kHz (max)

The loss of sensitivity is a concern only when the SNR is
sma ll (c lose to 12.7), which occurs with input currents
less than 3µAp-p .

622Mbps, Ultra-Low-Power, 3.3V
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F igure 2.  O p tica l Power De finitions



The cutoff frequency a lso a ffec ts the da ta-dependent
jitter (D DJ). D DJ due to low-fre quency cutoff c an b e
a p prox ima t e d as droop / s lop e ,  where  the s lop e in
V/sec is measured a t the 50% crossing of an eye d ia-
gram, and droop is the loss-of-signa l to noise ca lcula t-
ed above as 1 - e-(2πfc t). The slope a t the 50% crossing
is typ ica lly two times the 10% to 90% slope , which is
approxima te ly 0.35 / bandwid th. For a 622Mbps rece iv-
er with a 470MHz bandwid th, the 10% to 90% rise time
is a p prox ima te ly 750ps . The s lop e through the 50%
crossing will be approxima te ly:

Amp litude (2)(0.8) / 750ps = 
1.6 Amp litude / 750ps = 2E9 Amp litude V/sec
DDJ = 2 [Amp litude (1 - e-(2πfc t))] /

[ 2.0E9 Amp litude ] = (1 - e-(2πfc t)) / (1E9)
OR
fc = -ln[1 - (1.0E9)(DDJ)] / [2πt]

If the maximum a llowab le DDJ is 100ps, and t =  112ns
for a 72-b it sequence , then the maximum low-frequency
cutoff is 150kHz .
Severa l c ircuits in the rece iver can de termine the low-
frequency cutoff. In a rece iver using the MAX3664 and
MAX3675, there are three loca tions for concern: 
1) The MAX3664’s D C cance lla tion c ircuit. 
2) Th e  c ou p l in g  c a p a c i tors b e tw e e n th e  M A X3664

outputs and MAX3675 inputs.
3) The MAX3675’s offse t correc tion c ircuit.
The highest cutoff frequency in the system de termines
the amount of da ta-dependent jitter crea ted . 
The time constants of the MAX3675’s offse t correc tion
and of the coup ling capac itors should be separa ted by

a fac tor of ten (one decade) to prevent low-frequency
osc illa tions. 
For example , select the offset correction of the MAX3664
to s e t  th e  re c e iv er c u to f f  fre q u e n c y .  N o t e  th a t  th e
MAX3664’s low-frequency cutoff increases with average
input current. Since DDJ increases with fc, it follows that
DDJ increases as average input increases. When the
input signal is large enough to limit the outputs, however,
DDJ does not increase . There fore , the maximum DDJ
results from the lowest input that causes the MAX3664 
t o h a v e  l i m i t e d  ou t p u t s  (s e e  Ty p i c a l  O p e ra t i n g
Characteristics), which is about 150µAp-p . When select-
ing a c a p a c itor for the C O MP p in tha t a ch ieves your
d e s ire d  D D J ,  us e  th e  d a t a  from Ty p i c a l O p era t in g
Characteristics at IINPUT = 150µA. 
In summary, use the following me thod to se lec t the low-
fre quency cu to ff tha t w ill prov id e the sens it iv ity and
DDJ required for SDH/SO NET rece ivers:
1) De termine the longest time without transitions.
2) D e term ine the a c c e p ta b le loss o f SNR ra t io , and 

the accep tab le DDJ due to the transitionless time .
3) E s t im a t e  t h e  low- fr e q u e n c y c u t o f f  r e q u ir e d  f or 

e ither the worst-case SNR loss or for DDJ. 
4) Se lec t the loca tion in the rece iver to de termine the

h ighest cutoff fre quency . Norma lly , the MAX3664
would de termine the dominant low-frequency cutoff.
Th e n s e l e c t  a l l o th er low-fre q u e n c y c u to f fs on e
decade lower.

5) S e l e c t  a  c a p a c i t or f or t h e  C O MP p i n from t h e
Typ ica l O pera ting Charac teristics graphs. 400pF is
adequa te for most 622Mbps SDH/SO NET app lica-
tions.
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Step 3:  Designing Filters
The MAX3664’s noise performance is a strong func tion
of the c ircuit’s bandwid th, which changes over temper-
a ture and varies from lot to lot. The rece iver sensitivity
c an b e improve d by a d d ing filters to lim it th is b and-
wid th . F ilter designs can range from a one-pole filter
using a sing le capac itor, to more comp lex filters using
induc tors. F igure 3 illustra tes two examp les: the simp le
filter prov id es mod era te ro ll-off w ith m in ima l compo-
nents, while the comp lex filter provides a sharper roll-
off and be tter transient response .
Supp ly voltage noise a t the ca thode of the photod iode
produces a current I = CPH OTO (ΔV/Δt), which reduces
th e  re c e iv er s e ns i t iv i ty .  C P H O T O is th e  p ho to d io d e
capac itance .
The FILT resistor of the MAX3664 , comb ined with an
externa l capac itor (see Typ ica l O pera ting C ircuit) can
b e use d to re duc e th is no ise . The externa l c a p a c itor
( C F ILT) is p l a c e d  in p a ra l l e l  w i t h t h e  p ho t o d io d e .
Current genera ted by supp ly noise is d ivided be tween
C FILT and CPH OTO . The input noise current due to sup-
p ly noise is (assuming the filter capac itor is much larger
than the photod iode capac itance):

If the amount of tolerab le noise is known, then the filter
capac itor can be easily se lec ted:

For examp le , with maximum noise voltage = 100mVp-p ,
CPH OTO = 0.5pF , RFILT = 1kΩ, and IN OISE se lec ted to
be 5nA (1/10 of MAX3664 input-re ferred noise):

Step 4:  Designing a Low-Capacitance Input
N o is e  p e r f orm a n c e  a n d  b a n d w i d t h a re  a d v e rs e ly
a f f e c t e d  b y s tra y c a p a c i t a n c e  on th e  in p u t  no d e .
Se le c t a  low-c a p a c itanc e photod iod e and use good
high-frequency design and layout techniques to mini-
m i z e  c a p a c i t a n c e  o n  t h i s  p i n .  T h e  M A X 3 6 6 4  i s  
o p t im i z e d  for 0 .5 p F  o f  c a p a c i t a n c e  on th e  in p u t—
a p prox im a t e ly th e  c a p a c i t a n c e  o f  a  p ho to d e t e c tor
d iode sharing a common header with the MAX3664 in
d ie form.

Photod iode capac itance changes significantly with b ias
voltage . With a 3.3V supp ly voltage , the reverse voltage
on the PIN d iode is only 2.5V. If a higher voltage supp ly
is ava ilab le , app ly it to the d iode to significantly reduce
capac itance .
Take grea t care to reduce input capac itance . With the
SO and µMAX versions of the MAX3664, the package
capac itance is about 0.3pF , and the PC board be tween
the MAX3664 input and the photod iode can add para-
sitic capac itance . Keep the input line short, and remove
power and ground p lanes b ene a th it. Pa cka g ing the
MAX3664 into a header with the photod iode provides
the b es t poss ib le p erformanc e . It re duc es p aras it ic
capac itance to a minimum, resulting in the lowest noise
and the best bandwid th.

MAX3664

C1
5pF

15.5nF

15.5nF

RL 
100Ω

a)  SIMPLE, 1-POLE, 530MHz FILTER

60Ω

60Ω

MAX3664

1.2pF 7.3pF
RL 
 100Ω

b)  3-POLE, 470MHz BESSEL FILTER

60Ω

60Ω

F igure 3.  F ilter Design Examp les

I
V C

R CN OISE
N OISE PH OTO

FILT FILTER
 =

( )( )
( )( )

C  =  
V

FILT
N OISE( )( )
( )( )

C

R I
PH OTO

FILT N OISE

C  =  0.1FILT ( ) −( ) ( ) −( )[ ] =0 5 12 1000 5 9 10. /E E nF



M
A

X
3

6
6

4

622Mbps, Ultra-Low-Power, 3.3V
Transimpedance Preamplifier for SDH/SONET

_______________________________________________________________________________________ 9

INREF1 and INREF2
C onn e c t  IN R E F 1 a n d  IN R E F 2 a s  c l os e  t o t h e  A C
ground of the photod e te c tor d iod e as poss ib le . The
photode tec tor A C ground is usua lly the ground of the
filter capac itor from the photode tec tor anode . The tota l
loop (from INREF1/INREF2, through the bypass capac i-
tor and the d iode , and back to IN) should be no more
than 2 cm. long .

Wire Bonding
For h igh curren t d ens ity and re l ia b le op era t ion , the
MAX3664 uses gold me ta lliza tion. Make connec tions to
the d ie with gold wire only, and use ba ll bond ing tech-
niques (wedge bond ing is not recommended). D ie-pad
size is 4 mils square , with a 6 mil p itch. D ie thickness is
12 mils. 

VCC and Ground
U s e  g oo d  h i g h-fre q u e n c y d e s i g n a n d  l a you t  t e c h-
niques. The use of a multilayer c ircuit board with sepa-
ra te ground and VC C p lanes is re commend e d . Take
care to bypass VC C and to connec t the G ND p in to the
ground p lane with the shortest possib le traces.

FILTER 
CAP

OUT+ OUT-

OUT+ OUT-

IN

COMP

VCC

PIN DIODE

F igure 4.  Suggested Layout for TO-46 Header



M
A

X
3

6
6

4

622Mbps, Ultra-Low-Power, 3.3V
Transimpedance Preamplifier for SDH/SONET

10 ______________________________________________________________________________________

___________________Pin Configuration ___________________Chip Topography

1

2

3

4

8

7

6

5

COMP

OUT-

OUT+

GNDINREF2

INREF1

IN

VCC

MAX3664

SO/µMAX

TOP VIEW

TRANSISTOR C O UNT:  73

SUBSTRATE C O NNE CTED TO G ND

O UT+

G ND

INREF2

IN FILT INREF1

O UT-

CO MP

 VCC

0 . 032"
(0 . 81mm)

0 . 037"
(0 . 94mm)
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