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MAX3668 622Mbps SDH/SONET
(APC) +3.3V
PECL
-40 +85
APC
5mA 75mA
1mA 80mA
SDH/SONET
MAX3668 APC
MAX3668 5mm 32
TQFP

622Mbps SDH/SONET

INAKXI WV

+3.3V 622Mbps SDH/SONET

d +3.3V +5.0V

O 38mA(+3.3V)

d 5mA 75mA

O 1mA 80mA

O / < 200ps

g

O ANSI ITU Bellcore SDH/SONET

PART TEMP. RANGE PIN-PACKAGE

MAX3668EHJ -40°C to +85°C 32 TQFP (5mm x 5mm)
MAX3668E/D (see Note) Dice**

1899EXVIN

Note: Dice are designed to operate over a -40°C to +140°C
junction temperature (Tj) range, but are tested and guaranteed

at Ta =+25°C.

** Contact factory for availability.
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MAX3668"

+3.3V 622Mbps SDH/SONET

ABSOLUTE MAXIMUM RATINGS

Supply Voltage, VCC «oovvvveeiiiiiiiiiiie -0.5Vto +7.0V
CurrentintoBIAS ............cooooi,
Current into OUT+, OUT-...............
Currentinto MD ... -5mA to +5mA

Voltage at DATA+, DATA-, ENABLE,

FAIL oo
Voltage at OUT+, OUT-.................

Voltage at MODSET, APCSET, BIASMAX,
CAPC ..o -0.5V to +3.0V

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

-20mA to +150mA
-20mA to +100mA

-0.5V to (Ve + 0.5V)
+1.5Vto (Vcg + 1.5V)

DC ELECTRICAL CHARACTERISTICS
(Vce = +3.14V to +5.5V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Vcc = +3.3V, Ta = +25°C.) (Note 1)

Voltage at BIAS ..............
Continuous Power Dissipation (Ta = +85°C)

TQFP (derate 14.3mW/°C above +85°C)
Operating Junction Temperature Range
Processing Temperature (Die)
Storage Temperature Range .................
Lead Temperature (soldering, 10sec)

+1.0V to (Ve + 0.5V)

929mW

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Current (Note 2) 38 60 mA
Bias Current Range IBIAS VBias = Voo - 1.6V 1 80 mA
Bias Off Current ENABLE = low (Note 3) 100 pA
. - IBIAS = 80mA 390
Bias Current Stability APC open loop ppm/°C
IBlas = TMA 920
Bias Current Absolute Accuracy APC open loop -15 15 %
Differential Input Voltage ViD Figure 1 200 1600 | mVp-p
) . Vec-  Vec-  Vee-
Common-Mode Input Voltage Vicm PECL compatible 1.49 130 Vo4 \
DATA+, DATA- Input Current IIN -1 10 pA
. . . IMD = TmA -480 10 480
Monitor Diode Current Stability (Note 4) ppm/°C
IMD = 18pA (Note 5) 70
Monitor Diode Current o
Absolute Accuracy 15 1 &
DC Monitor Diode Current IMD 18 1000 pA
Monitor Diode Input Voltage
(MD Pin) VMD 08 v
TTL Input High Voltage VIH 2.0 \
TTL Input Low Voltage ViL 0.8 V
Mutput High Voltage VOoH Sourcing 50pA 24 Vcc-03 Vee Vv
(FAIL)
TTL Output Low Voltage VoL | Sinking 100pA 0.1 044 | v
(FAIL)
2 N AXIW




+3.3V 622Mbps SDH/SONET

AC ELECTRICAL CHARACTERISTICS

(Vcc = +3.14V to +5.5V, load as shown in Figure 2, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Vcc = +3.3V,
Ta = +25°C.) (Note 6)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Modulation Current Range IMOD (Note 7) 5 75 mA
Modulation Off Current ENABLE = low (Note 3) 200 pA

. . IMOD = 75mA -620 175 620
Modulation Current Stability ppm/°C

IMoD = 5mA (Note 5) 300
Modulation Current Absolute 15 15 o
Accuracy

. ) 20% to 80% IMOD = 5mA 100 200

Output Rise/Fall Time It ' s
P RIE | R = 10Q 11 20Q load IMOD = 75mA 230 375 P

Jitter Generation (peak-to-peak) (Note 8) 100 ps
Pulse-Width Distortion IMOD = 5mA 70 155

(Notes 9, 10) ps
(peak-to-peak) IMOD = 75mA 10 135
Enable/Start-Up Delay Open loop 250 ns
Maximum Consecutive Identical ciD 80 Bits

Digits at 622Mbps

Note 1: Characteristics at -40°C are guaranteed by design and characterization. Dice are tested at Ta = +25°C only.
Note 2: Tested with RMODSET = 5.11kQ (IMOD = 38mA), ReiasmAx = 4.56kQ (IBlas = 52mA), excluding IBias and IMOD.
Note 3: Both the bias and modulation currents will be disabled if any of the current set pins are shorted to ground.

Note 4: This assumes that the laser to monitor diode transfer function does not change with temperature.

Note 5: See Typical Operating Characteristics for worst-case distributions.

Note 6: AC characteristics are guaranteed by design and characterization.

Note 7: Total Imop out of OUT+. Refer to the Design Procedure for information regarding current delivered to the laser.
Note 8: Input signal is a 622Mbps, 2'3- 1 PRBS with 80 inserted zeros.

Note 9: Input signal is a 622Mbps, 11110000 pattern.

Note 10: PWD = (wider pulse — narrower pulse) / 2.

Vee
DATAs x >< >< t 100mY MIN 00
DATA- >C 800mY MAX ™
(DATA+) - ouT- . I
(DATA-) 200mVp-p MIN |
100
MAXIW 200
1600mVp-p MAX MAX3668 10 = o
- ! OSCILLOSCOPE |
lour+ ouT+ . :
| | |
e BIAS | :
! 50Q 1
15Q | ;
Vee LI i
1 2.
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+3.3V 622Mbps SDH/SONET

MAX3668'

Imp (MA)

0.1

0.01

21

20

RANDOM JITTER (ps p-p)

EYE DIAGRAM

(622Mbps, 1300nm LASER
WITH 467MHz FILTER)

11

223 - 1 PRBS

MAX3668 TOCO1

193ps/div

MONITOR DIODE CURRENT
vs. APC SET RESISTOR

MAX3668 TOC04

1 10

Rapcser (k<)

RANDOM JITTER

100

vs. MODULATON CURRENT

\ EQUIPMENT

INCLUDES RANDOM JITTER
\ DUE TO MEASUREMENT

MAX3668 TOCO7

AN

AN

S/

0 20 40

Imop (MA)

60

80

(Vce = +3.3V, Ta = +25°C, unless otherwise noted.)

EYE DIAGRAM
(Imop = 35mA)

622Mbps

MAX3668 TOC02

200ps/div
BIAS CURRENT vs.
MAXIMUM BIAS SET RESISTOR
1000 s
100 ~
=
E N
< 10 -
1
01 1 10 100
Reiasmax (k<)
PULSE-WIDTH DISTORTION
vs. MODULATION CURRENT
50 o
45 2
40 L
3% //
- 30 A 7/
= s | /
= 1\ /
15 \\ //
10 N 7
5 \v/
0
0 20 40 60 80
Imop (MA)

Imop (MA)

SUPPLY CURRENT (mA)

100

10

55

50

45

40

35

30

EYE DIAGRAM
(Imop = 75mA)

622Mbps

MAX3668 TOC03

PATTERN = 2"~ 1+ 80 CID
" Imop = 75mA

200ps/div

MODULATION CURRENT
vs. MODULATION SET RESISTOR

N\
\

MAX3688 TOC06

1

\

0.1

1 10 100 1000
RmopseT (k)

SUPPLY CURRENT
vs. TEMPERATURE

MAX3668 TOC09

Vee =+5.0V [

Vee=+3.3V

Igias = 48mA
Imop = 33mA
L

-40

15 10 35 60 85
TEMPERATURE (°C)

MAXIMN




+3.3V 622Mbps SDH/SONET

¢ )

(Vcc = +3.3V, Ta = +25°C, unless otherwise noted.)

AVAILABLE BIAS CURRENT DISTRIBUTION OF MODULATION CURRENT DISTRIBUTION OF MONITOR DIODE CURRENT
vs. MAXIMUM BIAS SET RESISTOR STABILITY (WORST CASE) STABILITY (WORST CASE)
1000 =3 25 T T = 25 T T &
g Ta =-40°C T0 +85°C — g Ta=-40°C T0 +85°C 2
g IMop = 5mA 2 IMD = 18uA z
Voo =+3.3V, + 5V 2 20 20
100 — = &
E o B 2
= =Rt =
2 . CLOSED-LOOP OPERATION = B =
3 = =
2 — =10 o1 M
1 \\\\‘ Vo=V = T ; B ] . ; il
Voo = 43,3V Ty
cC ‘+ Ny \\‘ |—
0.4 | 0 0
14 16 18 20 22 24 26 25 65 155 245 335 425 515 88 52 2 % 160
Rens (k) MODULATION DIODE GURRENT STABILITY (ppm/°C) MONITOR DIODE CURRENT STABILITY (ppm/°C)
1,2,6, 15, v
17, 20, 24 ce
3 DATA+ PECL
4 DATA- PECL
5,7,8, 10,
14, 21, 22, 30 GND
9 ENABLE TTL/CMOS
11 FAIL TTL APC 6kQ
12, 13, 26,
57, 28 N.C.
16 BIAS
IMoD
18 OUT+ AC
19 OUT- Imop 6.30
Vee
23 MD AC
APC 0.1pF
25 CAPC (APC)
APC
29 APCSET DC APC
100kQ
31 MODSET
32 BIASMAX APC
APC

MAXIMN
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MAX3668'

+3.3V 622Mbps SDH/SONET

DATA+ +
— OUT+
DATA- - — 0T
Vee
100k
ENABLE
O/‘ o lBias | Bias
| | -
N AXI/V 165X Ao
MAX3668
|
O =
ImD
FAILURE |_J
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FAIL
Rmobser RplasmAx Capc i RapcseT
3.
MAX3668 R
(APC) 2 (Ro)
RC
(+3.3V)
230ps 75mA 622Mbps
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MAX3668
AC MAX3668
3 APC
MAX3668 20Q 1110Q
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APCSET
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+3.3V 622Mbps SDH/SONET

APC
(Capc) APC
Capc 0.1pF
ACP
RBiasmax
APC (FAIL)
APC BIASMAX
MODSET APCSET
3
MAX3668 APC
BIASMAX
MODSET 2
APCSET
100kQ MD
MAX3668
ENABLE
250ns
APC
MAX3668 APC
APC (TTL/CMOS)
APC
FAIL

6kQ Vee

1.

PARAMETER SYMBOL RELATION
Average Power PavE | Pave=(Po+P1)/2
Extinction Ratio le re=P1/Po
Optical Power High Pq P1=2PaAvE ‘re/(re + 1)
Optical Power Low Po Po = 2Pave / (re + 1)

Optical Amplitude Pp-p | Pp-p =2PAvE(re-1)/(re + 1)
Laser Slope Efficiency n n=Ppp/ImoD
Modulation Current | IMoD | IMOD = Ppp /n

MAXIMN

MAX3668 E
BIASMAX MODSET *
APCSET u
—l-
1
50%
(ImobL) RmobpseT
(Rp)
(RFiLT)
( )
(CriLT<<Cp )
20Q
IMobL = Imob

20Q + (RD"' rLASER)

RD = 5Q ILASER — 5Q

ImopL = Imop(0.67)

Rp=50Q 50
+25 RmobpseT
MAX3668
Reiasmax
+25
+25
Reiasmax
MAX3668 Reiasmax
APC
+85
Reiasmax




+3.3V 622Mbps SDH/SONET

E APC 1 80
m MAX3668 APC APCSET bC
n T ac RacCp=7.8(80 )(1.6ns/ )=1.0us
X CriLT << Cp RFILT Rac
< APC
R
E APCSET Rac = 20Q |} (Rp + rLaser)
RD: 5Q lLASER— 5Q
Rac = 6.7Q
Cp = 1.0uF T ac = 6.7ps
RC
( ) RL
Rp + RL MAX3668 PECL
10Q ReLt = 20Q MAX3668 PECL
CriLT = 5pF Rrect Crt
MAX3668
(PDJ) MAX3668
(CID) NRZ
' P =Vcexlee + (Vee - Vo) X Iglas
+ |MOD(VCC - 20Q x IMOD/Z)
2 —APC Isias  Relasmax
Capc  AC Cp— ImoD Vi
Capc 0.1pF APC
>OKH2 APC MAX3668
oo DC 622Mbps
PDJ PAVE: 0dBm
fe=6.6 40  +85
4
t A |
(100% - DROOP) = &7 _ L :
VT T e :§DROOP
IMOD AC T PAVG \\ T
Pp-p 6% STeswo !
Pave 129% Poop | PAG-F--7q----% TTTTTTTTA : -
12%(Pp-p 6%0) I
. :
=t 78 et ——
In(1-0.12)
4.
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+3.3V 622Mbps SDH/SONET

A =1.3um

ltH=22mA(+25 )
B tH=1.3%/

p mon = 0.2A/W

n =0.05mW/mA

IMp = Pave X P mON

(+25 )
RaAPCSET
= 200pA
APC
Rapcser 6kQ
RmMoDSET
+25
re=20 1

Pp-p=1.81mW
1.81(mW)/0.05(mW/mA) = 36.2mA

Rmopser 5kQ

Reiasmax
Tpo=+85
(ITHmAX))

IBIAS = ITH(MAX) + IMOD / 2
Iglas = 68.1mA

Reiasmax  3kQ

50mA
3.3V 50mA
( 5
Vee DC
Vee
+5V MAX3668
50mA
(
) +5
MAX3668 DC
2.0V

MAXIMN

(re)6.6dB

ITH(MAX) = SOMA

OUT+

OUT+

MAX3668
100um(4mil)
300um(12mil)
MAX3668
LD
EMI
IEC 825
MAX3668
IEC 825
I

Vee

100 FERRITE

BEADS

0uT- ¢ Ro

ouT+ o Rt VAV)
MAXI/MN 1.0uF  5Q RriLT

MAX3668 JCooIIz: c
FILT
BIAS FERRITE BEAD L
MD =
1000pF ——

5.
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MAX3668"

+3.3V 622Mbps SDH/SONET

TOP VIEW
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+3.3V 622Mbps SDH/SONET

TO0P VIEW

BOTTOM VIEW

EXPOSED PAD
(Note 100

N

X
Z,Sﬂ MAX

EXPOSED PAD
CORNER TAB DETAIL

SEE DETAIL “B*

LEAD TIP DETAIL

WITH LEAD FINISH

]
!

EVEN LEAD SIDES

e

—— ] ]
——

0.09/0.20 009/016 /VI /J X I /VI
| PROPRICTARY INFORMATION
— o= N\ o e e PACKAGE OUTLINE,
32L, Sx5x1.0 MM _TQFP_WITH EP OPTION
APPROV AL DOCUNCNT CONTROL NO. L3 ]/
21-0079 D 2

(Package information continues on next page.)

MAXIMN

32L,TQFP.EPS
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MAX3668'

+3.3V 622Mbps SDH/SONET

NOTES:

1
2.

ALL DIMENSIONING AND TOLERANCING CONFORM TO ANSI Y14.5-1982.
DATUM PLANE [EHZ] IS LOCATED AT MOLD PARTING LINE AND
COINCIDENT WITH LEAD, WHERE LEAD EXITS PLASTIC BODY AT
BOTTOM OF PARTING LINE.

DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.
ALLOWABLE MOLD PROTRUSION [S 0254 MM ON DI AND El
DIMENSIONS.

THE TOP OF PACKAGE IS SMALLER THAN THE BOTTOM OF PACKAGE
BY 0.5 MILLIMETERS.

DIMENSION b DOES NOT INCLUDE DAMBAR PROTRUSION. ALLOWABLE
DAMBAR PROTRUSION SHALL BE 0.08 MM TOTAL IN EXCESS OF THE
b DIMENSION AT MAXIMUM MATERIAL CONDITION.

CONTROLLING DIMENSION: MILLIMETER

THIS DUTLINE CONFORMS TO JEDEC PUBLICATION 95, REGISTRATION
MO-136.

LEADS SHALL BE COPLANAR WITHIN .004 [NCH.

EXPOSED DIE PAD SHALL BE COPLANAR WITH BOTTOM OF PACKAGE
WITHIN 2 MILS <05 MM).

. DIMENSIONS X AND Y APPLY TO EXPOSED PAD (EP> VERSIONS ONLY.

SEE INDIVIDUAL PRODUCT DATASHEET TO DETERMINE [F A PRODUCT
USES EXPOSED PAD PACKAGE.

JEDEC VARIATIONS
DIMENSIONS IN MILLIMETERS
AA AA-EPx
S5xSx1.0 MM || SxS5x1.0 MM
MIN. MAX. MIN. MAX.
A | ™ | 120 | > | 120
A | 00S [ 015 || 005 | 01S
Az | 095 [ 105 || 09S | 105
D 7.00 BSC 7.00 BSC
D 5.00 BSC. 5.00 BSC.
[ 7.00 BSC. 7.00 BSC.
£ S.00 BSC. 5.00 BSC.
L 045 ] 0.7S | 045 | 0.75
M 0.5 [ 75— 0.15 |7~
N 32 32
e 0.50 BSC. 0.50 BSC.
b 017 027 | 017 027
bl | 017 023 | 017 023
X N/A N/A || 2.70 3.30
xY N/A N/A 2.70 3.30

x EXPOSED PAD
(Note 10

VI AKX 2V

PROPRICTARY (NFORMATION

nne PACKAGE OUTLINE,

32L, 5x5x1.0 MM TQFP WITH EP
APPROVAL

OPTION

DOCUMENT CONTROL NO.

21-0079

RV

D

%
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Maxim makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does Maxim assume any lia-
bility arising out of the application or use of any product or circuit and specifically disclaims any and all liability, including without limitation consequential or

<FIN I HRASH

0169-005100000000003-30-16100001000
) TEL.(03)3232-6141 FAX. (03)3232-6149

incidental damages. “Typical” parameters can and do vary in different applications. All operating parameters, including “typicals” must be validated for
each customer application by customer’s technical experts. Maxim products are not designed, intended or authorized for use as components in systems
intended for surgical implant into the body, or other applications intended to support or sustain life, or for any other application in which the failure of the
Maxim product could create a situation where personal injury or death may occur.
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