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MAX3669

+3.3V 622Mbps SDH/SONET

APC

ABSOLUTE MAXIMUM RATINGS

Supply Voltage, VCC «eveeeeervveeeiiiiieee e -0.5Vto +7.0V
Current into BIAS .....20mA to +150mA
Current into OUT+, OUT-.......cccccvvivevieeeeennn. -20mA to +100mA
Current into MD .......ceeiiiiiiie e -5mA to +5mA
Voltage at DATA+, DATA-, ENABLE,

FAIL, BIASMON, MODMON................... -0.5V to (Vg + 0.5V)
Voltage at OUT+, OUT-......ceeeiiiiiiiieeens +1.5Vto (Vcc + 1.5V)
Voltage at MODSET, APCSET, BIASMAX,

CAPC ... -0.5V to +3.0V

Voltage at BIAS ..o +1.0Vto (Vcc + 0.5V)
Continuous Power Dissipation (Ta = +85°C)
24-Lead Thin QFN
(derate 20.8mW/°C above +85°C).........cccceveeennnns 1354mw
32-Pin TQFP (derate 14.3mW/°C above +85°C)......... 929mw
Operating Junction Temperature Range -55°C to +150°C
Processing Temperature (Die)....
Storage Temperature Range..............
Lead Temperature (soldering, 10S) ........ccccccevvvverrneennnnen. +300°C

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.

DC ELECTRICAL CHARACTERISTICS

(Vcc = +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)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Current (Note 2) 40 60 mA
Bias Current Range IBIAS VBias = Vce - 1.6V 1 80 mA
Bias Off Current ENABLE = low (Note 3) 100 HA
. . IBlAS = 80mMA 255
Bias Current Stability APC open loop ppm/°C
Igias = 1mA 815
Bias Current Absolute Accuracy APC open loop -15 +15 %
Differential Input Voltage ViD Figure 1 200 1600 mVp-p
Common-Mode Input Voltage Vicm PECL compatible Vlcfg Vlc?(fz Y/FDCM Y,
DATA+, DATA- Input Current IIN -1 +10 HA
. . - IMD = 1mA -480 -50 +480
Monitor Diode Current Stability (Note 4) ppm/°C
ImD = 18pA (Note 5) 35
DC Monitor Diode Current IMD 18 1000 HA
BIASMON to Igjas Gain ABIAS IBIAS/IBIASMON 38 mA/mA
MODMON to Imop Gain AMOD IMoD/IMODMON 29 mA/mA
xﬂogg)ig)lmode Input Voltage VMD 08 v
TTL Input High Voltage ViH 2 \
TTL Input Low Voltage ViL 0.8 \
TTL Output High Voltage (FAIL) VOH Sourcing 50pA 24 Vcc-0.3 Vce \Y
TTL Output Low Voltage (FAIL) VoL Sinking 100pA 0.1 0.44 \Y
2 N AXIW




+3.3V 622Mbps SDH/SONET

APC

AC ELECTRICAL CHARACTERISTICS

(Vce = +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 HA

. - IMoD = 75mA -620 -165 +620
Modulation Current Stability ppm/°C
IMmop = 5mA (Note 5) 205
Modulation Current Absolute 15 +15 %
Accuracy
. . 20% to 80% IMoD = 5mA 100 200
Output Rise/Fall Time Rt ' 5
P R | RL=10Q || 20Q load IMOD = 75mA 230 315 | "
Jitter Generation (Peak-to-Peak) (Note 8) 100 ps
Wi i i | =5mA 70 155
Pulse-Width Distortion (Notes 9, 10) MOD ps
(Peak-to-Peak) IMOD = 75mA 10 135
Enable/Start-Up Delay Open loop 250 ns
Maximum Consecutive Identical .
Digits at 622Mbps cib 80 Bits

Note 1:
Note 2:
Note 3:
Note 4:

with temperature.
Note 5:
Note 6:
Note 7:
Note 8:

Dice are tested and guaranteed at Ta = +25°C only.
Tested with RMoDseT = 5.11kQ (IMob = 38mA), RBiasmax = 4.56kQ (Isias = 52mA), excluding Igias and IMoD.

Both the bias and modulation currents will be disabled if any of the current set pins are shorted to ground.

Guaranteed by design and characterization. This assumes that the laser to monitor diode transfer function does not change

See the Typical Operating Characteristics for worst-case distributions.
AC characteristics are guaranteed by design and characterization.

Total Imop out of OUT+. See the Design Procedure section for information regarding current delivered to the laser.
Input signal is a 622Mbps, 213 - 1 PRBS with eighty inserted Os.

699EXVIN

Note 9: Input signal is a 622Mbps, 11110000 pattern.
Note 10: PWD = (wider pulse — narrower pulse) / 2.
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MAX3669

+3.3V 622Mbps SDH/SONET

APC
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+3.3V 622Mbps SDH/SONET
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(Vce = +3.3V, Ta = +25°C, unless otherwise noted.)
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MAX3669

+3.3V 622Mbps SDH/SONET
APC
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+3.3V 622Mbps SDH/SONET
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+3.3V 622Mbps SDH/SONET
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+3.3V 622Mbps SDH/SONET

goobooooo

MAX3669

Reiasmax
+25

Bias Current
vs. Maximum Bias Set Resistor

+25 Reiasmax

MAX3669 Reiasmax

APC

Bias Current vs.
Maximum Bias Set Resistor
+85

Reiasmax

APCOODOOO
MAX3669 APC

Monitor Diode Current vs. APC Set
Resistor

RapcseT

ggoboobooooooboooooo

RC
( ) RU
Rp + RL
10Q RrALT=

20Q Cgt=5pF Rewt Crr

000000000 (PDY)

(CID) NRZ
LF PDJ
PDJ 2 —APC
Capc AC

Co—

Capc O.1pF APC

20KkHz APC

PDJ

MAXIN

ImMoo DC PDJ
a4
-t
(100% - DROOP) = g1
IMop AC T PavG
Pp.p 6%
PAG 12%
12%(Pp.p 69%6)
T
TP, S—
in(l-0.12) "
ty 80
DC
Tac2RacCp = 7.8(80 )(.6ns/ ) =1.0ps
CrLt<<Cp Rewt Rac
Rac =20Q U (Rp + rLaser)
Rp=5Q naser=5Q
Rac = 6.7Q
Cp=1pF Tac=6.7us
goooooooao
MAX3669 PECL
MAX3669 PECL
MAX3669
A |
— 1= I}
\ STl luwe :§DROOP
\\ 1;<< TAC 1|
Pop |PaG-fF-----"==-------- =
I
I
:
f— ,—— t
4.

699EXVIN



MAX3669

+3.3V 622Mbps SDH/SONET

APC
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+3.3V 622Mbps SDH/SONET
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+3.3V  622Mbps SDH/SONET
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NOTES!

1. ALL DIMENSIONING AND TOLERANCING CONFORM TO ANSI Y14.5-1982.

2. DATUM PLANE EHT IS LOCATED AT MOLD PARTING LINE AND
COINCIDENT WITH LEAD, WHERE LEAD EXITS PLASTIC BODY AT JEDEC VARIATIONS
BOTTOM OF PARTING LINE.

3. DIMENSIONS DI AND E1 DO NOT INCLUDE MOLD PROTRUSION. DIMENSIONS IN MILLIMETERS
ALLOWABLE MOLD PROTRUSION IS 0254 MM ON D1 AND El A AA—EP%
DIMENSIONS.

4, THE TOP OF PACKAGE IS SMALLER THAN THE BOTTOM OF PACKAGE SxSx1.0 MM | SxSx1.0 MM
BY 015 MILLIMETERS.

S. DIMENSION b DOES NOT INCLUDE DAMBAR PROTRUSION, ALLOWABLE MIN. | MAX. | MIN. | MAX.

DAMBAR PROTRUSION SHALL BE 0.08 MM TOTAL IN EXCESS OF THE e —=
b DIMENSION AT MAXIMUM MATERIAL CONDITION. 1.20 1.20

6. CONTROLLING DIMENSION: MILLIMETER. A | 005 | 045 | 005 [ 015

7. THIS OUTLINE CONFORMS TO JEDEC PUBLICATION 95, REGISTRATION a2 [ 095 1 105 1 095 | 105
MO-136.

8. LEADS SHALL BE COPLANAR WITHIN .004 INCH. D | 700 BSC. 7.00 BSC.

9. EXPOSED DIE PAD SHALL BE COPLANAR WITH BOTTOM OF PACKAGE D1 | 500 BSC. 5.00 BSC.

WITHIN 2 MILS €05 MM, e | 7.0 BSC. 7.00 BSC.
10. DIMENSIONS X AND Y APPLY TO EXPOSED PAD CEP) VERSIONS ONLY. &: [ S00 BSC .00 BSC
SEE INDIVIDUAL PRODUCT DATASHEET TO DETERMINE IF A PRODUCT ! : ! :
USES EXPOSED PAD PACKAGE. L 1 045075 ) 045 | 075
M [ 015 [ | 015 [
N 32 32
e 0.50 BSC. 0.50 BSC.
b [ 047 o027 | 047 [ o027
b1 | 017 | 023 | 017 | 023
sx | nva | na] 270 | 330
=Y | na | waf 270 | 330
* EXPOSED PAD
(Note 10>
Vi'4dV/ D . 4V4'd
PROPRIETARY INFORMATION
Tme PACKAGE OUTLINE,
32L, 5x5x1.0 MM TQFP WITH EP OPTION
APPROVAL DOCUMENT CONTROL NO. REV a
21-0079 E /E
14 MMAXIMN
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COMMON DIMENSIONS EXPOSED PAD VARIATIONS
PKG 12L 4x4 16L 4x4 20L 4x4 24L 4x4 PKG. D2 E2
REF. MIN. NOM. MAX. MIN. NOM. MAX. MIN, NOM. MAX. MIN. NOM. MAX. CODES MIN. NOM.| MAX.| MIN. NOM. | MAX.
A 0.70 0.7S 0.80 0.70 0.75 0.80 0.70 0.75 0.80 0.70 0.7S 0.80 Ti244-2 195 | 210 | 225 | 195 | 210 | 225
Al 00 0.02 005 0.0 0.02 0.05 0.0 0.02 0.0S 0.0 0.02 0.05 T1644-2 195 | 210 | 225 | 195 | 210 | 225
A2 020 REF 020 REF 0.20 REF 020 REF T2044-1 195 | 210 | 225 | 195 | 210 | 225
b 0.25 0.30 0.35 0.25 0.30 0.35 0.20 0.25 0.30 018 0.23 0.30 T2444-1 245 | 260 | 263 | 245 | 260 | 263
D 3.90 4,00 4,10 3.90 4,00 4,10 3.90 4,00 4,10 3.90 4,00 4,10
E 390 | 400 | 410 [ 390 | 400 | 410 | 390] 400 | 410 | 390 | 400 [ 410
e 0.80 BSC. 0.65 BSC. 0.50 BSC. 0.50 BSC.
k 0.25 - - 0.25 - - 0.25 - - 0.25 - -
L 045| 055 | 065 ] 045 | 055 | 065 | 045 055 | 065 | 030 | 040 | 050
N 12 16 20 24
ND 3 4 S 6
NE 3 4 S 6
Jedec WGGB WGGC WGGD-1 WGGD-2
NOTES:
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M—1994.
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.
3. N IS THE TOTAL NUMBER OF TERMINALS.
/A THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL CONFORM TO
JESD 951 SPP—012. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL, BUT MUST BE LOCATED WITHIN
THE ZONE INDICATED. THE TERMINAL #1 IDENTIFIER MAY BE EITHER A MOLD OR MARKED FEATURE.
/A\ DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.25 mm AND 0.30 mm
FROM TERMINAL TIP.
6\ ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.
/B\ COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS. /VI /J x I /VI
9. DRAWING CONFORMS TO JEDEC M0220. - AL
TME pACKAGE OUTLINE
12,16,20,24L QFN THIN, 4x4x0.8 mm
APPROVAL DOCUMENT CONTROL NO. REV 2
21-0139 Al
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