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PART TEMP. RANGE PIN-PACKAGE
MAX3869EHJ -40°C to +85°C 32 TQFP-EP*
MAX3869EGJ -40°C to +85°C 32 QFN*
MAX3869E/D -40°C to +85°C Dice**

*Exposed pad.
**Dice are designed to operate over this range, but are tested and
guaranteed at Ta = +25°C only. Contact factory for availability.
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ABSOLUTE MAXIMUM RATINGS

Supply Voltage, VCC . veeeeererreee i -0.5V to +7.0V
Current into BIAS ..o, -20mA to +150mA
Current into OUT+, OUT-......cccvvveeeeeeeenn.n. ..-20mA to +100mA
Current into MD ... -5mA to +5mA

Voltage at DATA+, DATA-, CLK+, CLK-, ENABLE,
LATCH, FAIL, BIASMON, MODMON .....-0.5V to (Vcc + 0.5V)
Voltage at APCFILT, CAPC, MODSET,
BIASMAX, APCSET ....ovveecueeeeeereeeeeeieeeeerenenn -0.5V to +3.0V
Voltage at OUT+, OUT-......ccocvveivieenienne +1.5V to (Vcc + 1.5V)

Voltage at BIAS ........coooiiiiiiiiiiiceeieen +1.0Vto (Vcc + 0.5V)
Continuous Power Dissipation (Ta = +85°C)
32-Pin TQFP-EP (derate 22.2mW/°C above +85°C)..1444mW

32-Pin QFN (derate 20.84mW/°C +85°C) ........cccc..... 1667mwW
Storage Temperature Range ..........ccccocvvveeennnne -65°C to +165°C
Operating Junction Temperature Range............ -55°C to +150°C
Processing Temperature (di€) ........cccceevriieeieiiiieieeeninne, +400°C
Lead Temperature (soldering, 10S) .........cccovveriervernrnne. +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. Typical values are at Vcc = +3.3V, Imobp = 30mA, Igjas = 60mA, Ta = +25°C, unless

otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Current Icc (Note 2) 64 112 mA
Bias Current Range IBIAS (Note 3) 1 100 mA
Bias Off-Current IBIAS-OFF | ENABLE = low (Note 4) 100 HA
. . IBlAS = 100mA 230
Bias-Current Stability APC open loop ppm/°C
IBlaAS = 1mA 900
Bias-Current Absolute Accuracy | (Note 5) | APC open loop -15 15 %
Differential Input Voltage ViD Figure 1 200 1600 | mVp-p
Common-Mode Input Voltage VicMm PECL compatible Vlcffg \iCSCZ \\//(I:D% %
Clock and Data Input Current IIN -1 10 HA
TTL Input High Voltage ENABLE, LATCH 2.0 \Y
TTL Input Low Voltage ENABLE, LATCH 0.8 \Y
TTL Output High Voltage FAIL Sourcing 50pA 24 Vcc-03 Vcc \Y
TTL Output Low Voltage FAIL Sinking 100pA 0.1 0.44 \Y
\I\//I(;:laltsé Diode Reverse Bias 15 v
Monitor-Diode DC Current Range IMD 18 1000 HA
Moni_tgr-Diode Bias Setpoint (Note 6) IMD = 1mA -480 50 480 PpM/°C
Stability IMD = 18pA 90
ng&tg(-:siode Bias Absolute (Note 5) 15 15 %
BIASMON to Igjas Gain ABIAS IBIAS/IBIASMON 37 A/A
MODMON to Imop Gain AmMOD IMoD/IMODMON 29 A/A
2 N AXIW
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AC ELECTRICAL CHARACTERISTICS
(Vce = +3.14V to +5.5V, load as shown in Figure 2, Ta = -40°C to +85°C. Typical values are at Vcc = +3.3V, IMop = 30mA, Ta = +25°C.)

(Note 7)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Input Latch Setup Time tsu LATCH = high, Figure 3 100 ps
Input Latch Hold Time tH LATCH = high, Figure 3 100 ps
Modulation-Current Range IMOD 5 60 mA
Modulation-Off Current IMoD-OFF | ENABLE = low (Note 4) 200 HA
) - IMmop = 60mA -480 -8 480
Modulation-Current Stability ppm/°C
IMoD = 5mA 300
Modulation-Current Absolute (Note 5) 15 15 %
Accuracy
. i MAX3869EHJ 78
Output Rise Time R 20% to 80% (Note 8) ps
MAX3869E/D 69
) MAX3869EHJ 87 (Note 10)
Output Fall Time tr 20% to 80% (Note 8) ps
MAX3869E/D 79
Output Aberrations (Note 8) +15 %
Enable/Start-Up Delay 250 ns
M_a>_<|mum Consecutive Identical 80 bits
Digits
Pulse-Width Distortion PWD (Notes 8, 9) 14 50 ps
Jitter Generation Jitter BW = 12kHz to 20MHz, 0-1 pattern 7 20 PSp-p

Note 1: Dice are tested at Tao = +25°C only.

Note 2: Tested at RmMopseT = 2.49kQ, Rpiasmax = 1.69kQ, excluding Igjas and Imop.

Note 3: Voltage on BIAS pin is (Vcc - 1.6V).

Note 4. Both the bias and modulation currents will be switched off if any of the current set pins are grounded.
Note 5:  Accuracy refers to part-to-part variation.
Note 6: Assuming that the laser to monitor-diode transfer function does not change with temperature. Guaranteed by design and

characterization.

Note 7: AC characteristics are guaranteed by design and characterization.
Note 8: Measured with 622Mbps 0-1 pattern, LATCH = high.

Note 9: PWD = (wider pulse - narrower pulse) / 2.

Note 10: See Typical Operating Characteristics for worst-case distribution.

o
DATA-

(DATA+) - (DATA-)

lout*

)C t 100mv MIN
800mV MAX

200mVp-p MIN
1600mVp-p MAX

ImMop
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(Vcc = +3.3V, load as shown in Figure 2, Ta = +25°C, unless otherwise noted.)

EYE DIAGRAM
(2.488Gbps, 1300nm FP LASER, DISTRIBUTION OF FALL TIME
1.87GHz FILTER, 32 TQFP-EP) TYPICAL DISTRIBUTION OF FALL TIME (WORST-CASE CONDITIONS)
. 25 M 35 2
f g 32 TQFP-EP [2 ] 32TQFP-EP |2
- - g —— Ivop=30mA |2 20 Imop = 60mA |2
] 20 Ve =3.14V
5 1 g Ta=+85°C
2 | 2 ]
s B s »
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(Vce = +3.3V, load as shown in Figure 2, Ta = +25°C, unless otherwise noted.)

ELECTRICAL EYE DIAGRAM

(Imop = 30mA, 213-1 +80 CID, 32 TQFP-EP)

ELECTRICAL EYE DIAGRAM

(Imop = 60mA, 213-1 +80 CID, 32 TQFP-EP)
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(Vce = +3.3V, load as shown in Figure 2, Ta = +25°C, unless otherwise noted.)

MODULATION-CURRENT MONITOR GAIN

PULSE-WIDTH DISTORTION

vs. TEMPERATURE vs. IMop
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PARAMETER SYMBOL RELATION
Average Power Pavc | Pave=(Po+P1)/2
Extinction Ratio re re=P1/Po

Optical Power High P1 P1=2PavG " fe/ (fe + 1)

Optical Power Low Po Po=2PavG / (re + 1)
Optical Amplitude Pp-p Pp-p =2PavG (fe-1)/ (re + 1)
Laser Slope

Efficiency n n = Pp-p/Imop

Modulation Current| Imop | IMob =Ppp /n
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NOTES:

ALL DIMENSIONING AND TOLERANCING CONFORM TO ANSI Y14.5-1982,
DATUM PLANE FEH- 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 IS 0254 MM ON D1 AND E1
DIMENSIONS.

THE TOP OF PACKAGE IS SMALLER THAN THE BOTTOM OF PACKAGE
BY 015 MILLIMETERS.

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

CONTROLLING DIMENSION: MILLIMETER.

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

LEADS SHALL BE COPLANAR WITHIN .004 INCH.

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 IF A PRODUCT
USES EXPOSED PAD PACKAGE.

JEDEC VARIATIONS

DIMENSIONS IN MILLIMETERS

AA AA-EPx
Sx5x1.0 MM | 5x5x1.0 MM
MIN. | MAX. | MIN. [ MAX

A | e 120 | 7« 1.20
A1 | 0.05 015 0.05 015
Az [ 095 | 105 | 095 | 105
D 7.00 BSC. 7.00 BSC.
D 5,00 BSC. 5.00 BSC.
E 7.00 BSC. 7.00 BSC.
E1 5,00 BSC. 5.00 BSC.
L [ 045] 075] 045 | 075
M 015 |7« 015 |7«
N 32 32
e

b

0.50 BSC. 0.50 BSC.
017 [ 027 ] 017 | 027
bl | 017 | 023 ] 017 | 023
*X | N/A N/A | 270 | 3.30
XY | N/A N/A | 270 | 3.30

* EXPOSED PAD
(Note 10>

VI /A X1 2V

PROPRIETARY INFORMATION
e PACKAGE OUTLINE,
32L, S5x5x1.0 MM TQFP WITH EP OPTION

APPROVAL DOCUMENT CONTROL NO. REV
2
%%

21-0079 E
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PROPRIETARY INFORMATION

TITLE:

PACKAGE DOUTLINE, 16,20,28,32L QFN, 5x5x0.90 MM

DOCUMENT CONTROL NO.

21-0091

APPROVAL REV 1
5
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NOTES:
1. DIE THICKNESS ALLOWABLE IS 0.305mm MAXIMUM (.012 INCHES MAXIMUM)
2. DIMENSIONING & TOLERANCES CONFORM TO ASME Y14.5M

N IS THE NUMBER OF TERMINALS.

Nd IS THE NUMBER OF TERMINALS IN X-DIRECTION &
Ne IS THE NUMBER OF TERMINALS IN Y-DIRECTION.

DIMENSION b APPLIES TO PLATED TERMINAL AND IS MEASURED
BETWEEN 0.20 AND 0.25mm FROM TERMINAL TIP.

ATHE PIN #1 IDENTIFIER MUST BE EXISTED ON THE TOP SURFACE OF THE
PACKAGE BY USING INDENTATION MARK OR INK/ LASER MARKED.
EXACT SHAPE AND SIZE OF THIS FEATURE IS OPTIONAL. 5

7. ALL DIMENSIONS ARE IN MILLIMETERS.

8. PACKAGE WARPAGE MAX 0.05mm.

APPLIED FOR EXPOSED PAD AND TERMINALS.
EXCLUDE EMBEDDED PART OF EXPOSED PAD FROM MEASURING.

10. MEETS JEDEC MO0220.

11. THIS PACKAGE OUTLINE APPLIES TO ANVIL SINGULATION (STEPPED SIDES)
AND TO SAW SINGULATION (STRAIGHT SIDES) QFN STYLES.

. — 1994,

K COMMON
H IMENSIONS Yo
[ MIN. NOM. [ MAX. | e
A 0.80 0.90 1.00
AT 0.00 0.01 0.05
A2 1 0.00 0.65 1.00
A3 0.20 REF.
5.00 BSC
D1 4.75 BSC
E 5.00 BSC
E1 4.75 BSC
e o - 12°
P 0 0.60
D2 | 1.25 - 3.25
E2 | 1.25 = 3.25

-

A/

<FILN IV RAESH

0169-005100000000003-30-16000001000

%| PITCH VARIATION B z—% | PITCH VARIATION B [—%| PITCH VARIATION C z—%| PITCH VARIATION D [

o[ MIN. T NOM. [ MAX_| "e| & _MIN. [ _NOM. [ MAX.| "e| 4 MIN. T _NOM. [ MAX.| | <[ MIN. | NOM. [ MAX_| "

0.80 BSC 0,65 BSC ] Q.50 BSC ] Q.50 BSC

N 3 [N 3 [N 3 |N 32 3

Nd| 4 3 INd 5 3 [Nd 7 3 _|Nd| 8 3

Ne| 4 3 |Ne 5 3 [Ne 7 3 |Ne| 8 3

L[ 035 ] 0.55 [ 0.75 L[ 035 ] 055 [ 0.75 L 0.35 [ 055 [ 0.75 L 0.30 [ 0.40 [ 0.50

b 0.28 | 0.33 | 0.40 4 |b 0.23 | 0.28 | 0.35 4 |b 0.18 [ 0.23 [ 0.30 4 |b 0.18 [ 0.23 [ 0.30 4
PRﬂPRIETARV INFORMATION
PACKAGE DUTLINE, 16,20,28.32L GFN, 5><5x090 MM
APPROVAL DOCUMENT CONTROL NO. 2

21-0091 7%
/0oooo N

TEL. (03)3232-6141 FAX. (03)3232-6149
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