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B, SFPL—YF>41/Y

ABSOLUTE MAXIMUM RATINGS

Power-Supply Voltage VCC «oovvvvvvvieiiiiiiiicic, -0.5V to +6.0V
Voltage at IN+, IN-, DIS...............oooenn, -0.5Vto (Vce + 0.5V)
Voltage at BC_MON, MODSET, BIASSET ............. -0.5V to +3.0V
Voltage at OUT+, OUT-........coooieviinnnn. +0.5V to (Vce + 1.5V)
Voltage at BIAS ..............o.oooovoveeen. 405V 10 (Vo + 0.5V)
Current into BIAS, OUT+, OUT-..........cc.o.... -20mA to +150mA
Currentinto IN+, IN-................. -20mA to +20mA

Continuous Power Dissipation (Ta = +85°C)

16-Pin Thin QFN (derate 25mW/°C above +85°C) ............. 2W
Operating Junction Temperature Range .......... -55°C to +150°C
Storage Temperature Range .............cccccoeevvenn. -55°C to +150°C
Die Attach Temperature ..........ccccccooeeiiiiiiiiiiii, +400°C
Lead Temperature (soldering, 10S) .....cc.ccccovrviiiiirnine. +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.

ELECTRICAL CHARACTERISTICS

(Vcc = +2.97V to +3.63V, Ta = -40°C to +85°C. Typical values are at Vcc = +3.3V, Igjas = 20mA, Imop = 30mA, Ta = +25°C, unless

otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Excludes the laser bias and modulation
Power-Supply Current Icc currents (Note 2) 22 35 mA
/0 SPECIFICATIONS
Differential Input Voltage ViD VD = VIN+ - VIN-, Figure 1 0.2 2.4 Vp.p
0.6 x
Common-Mode Input Voltage VINCM Y
Vce
Differential Input Resistance RIN 85 100 115 Q
DIS Input Pullup Resistance RpuLL 4.7 7.2 10.0 kQ
Vpis =V 15
DIS Input Current DIS = YoC pA
Vpis = GND, Vce = 3.3V, RpyLL = 7.4kQ -450
DIS Input High Voltage VIH 2.0 \
DIS Input Low Voltage ViL 0.8 \
BIAS GENERATOR
Bias Current Range IBIAS Current into BIAS pin 1 100 mA
Bias Off-Current IBIASOFF | Current into BIAS pin, DIS asserted high 100 uA
) 5mA < Igjas < 10mA 70 85 95
BIASSET Current Gain GBIAS (Note 3) AJA
10mA < Igjas < 100mA 79 85 91
BIASSET Current Gain Stability 10mA < Igjas < 100mA (Note 4) -4.4 +4 %
BIASSET Current Gain Linearity 10mA < Igjas £ 100mA (Note 5) -2.3 +2.3 %

. During SFP module hot plugging; o
Bias Overshoot see Figure 3 (Notes 5, 6) 10 %
Bias-Current Monitor Gain (Note 5) 13.7 mA/A

. 5 1mA < Igias < 5mA |4l
Bias-Current Monitor Gain
< < _ %
Stability (Notes 4, 5) 5mA < Igjas < T0mA 7 2.8l +7 %
10mA < Igjas < 100mA -5 [2.4] +5
Current into OUT+, RL = 15Q, 5 60
VouT+ and VouTt- 2 0.6V (DC-coupled)
Modulation Current Range IMOD mAP-p
Current into OUT+, RL = 15Q, 5 85
VouT+ and VouT- = 2.0V (AC-coupled)

MAXIMN




3.2Gbps, BE/), B, SFPL—YRS51/Y

ELECTRICAL CHARACTERISTICS (continued)

(Vce = +2.97V to +3.63V, Ta = -40°C to +85°C. Typical values are at Vo = +3.3V, Igjas = 20mA, ImobD = 30mA, Ta = +25°C, unless
otherwise noted.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
MODULATOR
) ) 5mA < ImoD € 10mA 70 85 95
Modulation Current Gain GmoD (Note 3) A/A
10mA < Imop < 85mA 79 85 91
Modulation Current Gain Stability 10mA < Imop < 85mA (Notes 4, 5) -4.4 +4 %
Modulation Current Gain Linearity 10mA < ImoDp < 85mA (Note 5) -3.3 +3.3 %
IBIASSET = 0.15mA; IMODSET = 0.7mA 2.3
Bias Current Gain and IBIASSET = IMODSET = 0.15mA 0.1 1.4
Modulation Current Gain IBIASSET = IMODSET = 0.4mA 0.1 1 %
Matching (Notes 5, 7) IBIASSET = IMODSET = 0.6mA 0.1 1
IBIASSET = IMODSET = 0.9mA 0.1 1
Modulation OFF Current IMoDOFF | DIS asserted high 100 PA
Rise Time tR 20% to 80%; 10mA < ImoD < 60mA (Note 5) 48 80 ps
Fall Time tF 80% to 20%; 10mA < ImMop < 60mA (Note 5) 58 80 ps
10mA < ImoD £ 60mA,; 2.67Gbps; 16 38
2%°-1 PRBS
10mA < IMoD < 60mA; 3.2Gbps; 17 38 pSp_p
Deterministic Jitter K28.5 pattern
(Notes 5, 8) 10mA < IMoD < 60mA; 155Mbps; 0
221 PRBS
10mA < ImoD £ 60mA,; 3.2Gbps; K28.5; 6.3 S
Ta = +100°C : P
Random Jitter 10mA < Imop < 60mA (Note 5) 0.6 1 PSRMS

Note 1: Specifications at -40°C are guaranteed by design and characterization. Dice are tested at Ta = +25°C only.

Note 2: Maximum value is specified at Imop = 60mA and IBIAS = 100mA. BC_MON connected to Vcc.

Note 3: Modulation current gain, Gpmob, is defined as Gmobp = IMoD / IMODSET. Bias current gain, Gglas, is defined as Ggias =
IBIAS / IBIASSET. The nominal gain is measured at Voc = +3.3V and Ta = +25°C.

Note 4: Gain stability is defined as [(Gain) - (Nom_Gain)] / (Nom_Gain) over the listed current range, temperature, and supply
variation. Nominal gain is measured at Vcc = +3.3V, Ta = +25°C. The voltage at the BC_MON pin must not exceed 1.39V.

Note 5: Guaranteed by design and characterization; see Figure 2.

Note 6: Vcc turn-on time must be less than 0.8s, DC-coupled interface.

Note 7: The gain matching is defined as ABS [(GmMoD/GBIAS - GMODNOM/GBIASNOM)/(GMODNOM/GBIASNOM)] over the specified
temperature and voltage supply range.

Note 8: For supply noise tolerance, noise is added to the supply (100mVp-p) up to 2MHz; see Figure 3.

MAXIN 3
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B, SFPL—YF>41/Y

VOLTAGE *
v Vi V
e 100mV MIN o g
v 1200mV MAX
IN- * 25Q 26Q
(Ving) - (Vine) ouT-
200mVp_p MIN MAXIMN Lo 0
2400mVp_p MAX VIAX3736 P
CURRENT out T - . 0SCILLOSCOPE
lout+ + '4_ ®
I IMop lour 130Q 50Q
- L
1. 2T RAHEEHEEDRE X2. SAED=HOE RS
,,,,,,,,,,,,,,,, HOSTBOARD _ . __ _________MODULE_ ________
SouRcE] | FILTER DEFINED BY SFP MSA ¥ 0 LASER |
NOISE | | ¥ DRIVER Vg 3
| 1uH 11 OPTIONAL ;
VOLTAGE _[+ T o 3

,,,,,,

X3. BRI 1ILY

(Typical values are at Vcc = 3.3V, Ijas = 20mA, Imop = 30mA, Ta = +25°C, unless otherwise noted.)

EEE I
OPTICAL EYE
(155Mbps)

"'1310nm FP LASER

LA AN 3 3 T H T T T
117 MHZFILTER, 231-1PRBS . : |

"~ MAX3736 10601

919ps/div

OPTICAL EYE
(2.488Ghps)

ELECTRICAL EYE
(2.488Ghps)

T
Er =8.2dB, OC-48 FILTER
251 -1 PRBS, 1310 FP LASER

~ 1870MHz FILTER
221 PRBS

MAX3736 toc02

58ps/div

58ps/div

MAX3736 toc03

MAXI N




3.2Gbps, B&EH, &, SFPL—FKS51/Y

REEEREGEE)

(Typical values are at Vcc = 3.3V, Igias = 20mA, Imob = 30mA, Ta = +25°C, unless otherwise noted.)

BIAS CURRENT MONITOR GAIN MODULATION CURRENT
SUPPLY CURRENT vs. TEMPERATURE vs. TEMPERATURE vs. MODSET RESISTANCE (Z. = 15<)
80 T \ \ 8 2 g 80 5
EXCLUDES Ijas AND Ivop 2 s \ &
70 2 5] 70 5]
] 18 z \ E
= 60
60
= = = 50
z % 6 g
» : ER A
> << =
z S 1 = 4 \\
3 30 N
20 N
12 \\
2 10 T~
T~
10 10 0
40 15 10 35 60 85 40 15 10 35 60 85 1 10 100
TEMPERATURE (°C) TEMPERATURE (°C) Rmopser (kQ)
EDGE TRANSITION TIME
BIAS CURRENT vs. BIAS RESISTANCE vs. MODULATION AMPLITUDE
100 2 80 2
% £ 8
\ 70
80 \ B FALL TIME
70 P
\ =
z 0 = 50
£ =]
g 50 CZ’ —
] \ ?:_: 40 |_—
\ w
30 \ B g RISE TIME
20
N
10 N 20
\~—
0 10
1 10 100 10 20 30 40 50 60
RBiasseT (k) Imop (MA)
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B, I8, SFPL—YF>17Y

EEEERERSE)
(Typical values are at Voc = 3.3V, Igias = 20mA, Imob = 30mA, Ta = +25°C, unless otherwise noted.)
DETERMINISTIC JITTER
vs. MODULATION CURRENT DIFFERENTIAL S11 vs. FREQUENCY
60 - 0 -
2.7G‘bps 5 s
50 231 PRBS {2 5 — 2
40 10 // \
~ _ / \
3: 30 % 15 //
20 \\\ 20 /
10 25
0 -30
10 20 30 40 50 60 0 2 4 6 8 10
Imop (MAp-p) FREQUENCY (GHz)
i 5 AR
imF B L 1
‘1'24' f; Voo |+3.3VETR, TRTOMFAEVCICEGETIBEABHYET,
IN+ ERERT— 5 A To
IN- RET—% AT,
5 BIASSET EARDAC, BEDAC, IclIZDimFET T FEICER T DEMHICLOT. L—TFOMLETD
NATFREBRERELETT(L—YNATFREROTOIS I VI IDIEBR),
6 MODSET CDIHFET T REICERDAC, BEDAC, FizldikmsizEiL T, L—TOMET 2ZRAEAR%E
HELET(L—TERBROTOTS IV IJID1ESHR),
7 BC MON INATIEREZIE . TOImFNORNDERIE. SMITIEIBRO@ImIC/NA 7 ZAERICEHIL =
- BE(JZVREE)ERELET,
8 BIAS L—HNNA 7 RERE S,
10 OUT+ ERGZRBRET. ANT—FHN\1DEE IMoph' T DIFFITRNIAZE T,
11 OUT- REZRHEBEARED. ANT—7H0O—DE Eleph' T DIHFISRNIAHE T,
13, 14 GND TSR,
PSRV ETAE—T, TILA 5T T —2, DISE/NA ETDNEEREDBS L —THAON
16 DIs Fo—TILENET, COBFEO—ETDE, L—HHANA R—TILSNET,
EP Exposed | TS5 R, BIELH/EIKMREZEFSOICIE. ERERDT S MCHFBGITTDIRENHU T
Pad (IZORR—=Z R/ RISy —2  DIESHR),
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50 50Q
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7.2kQ
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..........................

NAXI/N
N R MAX3736
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EES 0 NAPRERE=Y
L— RS A /XDMAX37361%. /N1 7 AEBRFLELS. MAX3736l3. N1 T7XEREZ(BC_ MON)ZfE%xT

ZERERFEER. RUSREH/ D3 DO I T
BRENET, L=\ 7REETO VI NAMTF R
BERDEZSIHNZRBATNE T, N7 ARV
ZEEFEETOVOIE. EHICDISEUIEL>TA—TIb
ROT1E—7JIbendd, sEREH/ I 100Q0
EBANERZMATINET .

NA TP RAEBHRFEER

MAX3736ld. FHANDT—%&—EIZHTFITDHI
L—53hO—ZICICEHRINDLDICERETENT
WE9d, L—3a2 hO—ZICIE. MAX3736%H|H L
TEBNT—H#EAPC)ERICLODTL—HY/ND—%Z—
EFICHIFLEY, NI 7RY N TH NIAF—RA L
—HINYT—DIZERINTEY ., AND—EXERICE
BIDEDIERENET, L—32 hO—3ICIE.
TR TANIAAFA-—RODERNI—HTICELDT
TO0SLENELNIVC—ETDEDL—/NA1T R
BAEHELEZ T, ZDICIE. MAX3736MDBIASSET
EUNOHESNIBROBEICI O>TIOHEHZ
ﬁ?‘&b\i% ZORER. MAX3736MDBIASITHEND L—1F
BHLET,

EE./)IL

MAXIMV

WET, COEZZII. NATPRABRZEZIZ—U2D
LIshShEERE TS RIE RS N=MT I EIngs (C
ARLTCZOEBmICEREZEESITZ T, L& XIF.
100Q ‘MR ZE T T RICER LIZIBE. RDBEFRN
A RVIEST S

Vec Mon = (Igias/73) x 100Q, EEICEIESED
7=HI1Z. BC_MONDEEITT.3VUTFICERDIREN
HYET,

L—TOZRIREIS. ENnEBEZMODSETNS IS RIZ
BRIl LlicLoCHEIBDIENTEFT, ZH
REZEE T DICI. MMEEENEFEDIMODULATION
CURRENT vs. MODSET RESISTANCE(ZSREAR &
MODSETHEI)IDIZT7&SRLTLZE L\ E5HIC
SELGHEAsRTIE. L—ObO—ZICEZFAL
ZERERZHIEL CEELEZRENL L X9, SHACLEHIEHD
FMICDONTIE. YFLDTTUS—23 v/ — b
[HFAN-02.3.1: Maintaining Average Power and
Extinction Ratio, Part 1, Slope Efficiency and Threshold
Current (&3 1ZZRL T 2S00,
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SEZHRRSA/N
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BEREINTIVET, MAX3736ld. 15Q&ATGDERE)|C
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Interfacing Maxim Laser Drivers with Laser Diodes
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ANT—IHHFERELLBIEEIL. ZEREARHAOUT-
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3DHUFET, ZRERIE. EBRDAC. EnsmzBEIIER
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CEICKDTHREIDIENTEE Y,
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([ClE. DACZMODSETE VIC#EHRLARZFERLT
BRESRELTLSZE 0,

IMoD = IMODSET %85

BEDACEZFER L CL—UEAERETTOITSLTD
213, DACZBIENZERsErIEsZ T L CTMODSET
NIEHELAREZFERALTCERESREL TS0,

1.2V - VDAC %85
RSERIES

BNz ERALCL—YERERZ OIS LT DI,
EINBRAEMODSETE> & T T REICHERRL T EE 0,
IMopld. RRZEFEOTCEHEITDZENTEET,

ImoD =

MODSET
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MAX3736L —H RS A /\NDINA TP RAERZRBET D
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IgIAS = IBIASET %85

EEDACAEFERALTCL—YN\AFPRERE OIS A
9212l DACZBEFEMERsEriEsZE T L TBIASSET
EUCEGRELARZFERLCEREREL TS0,

1.2V -Vpac <85

RSERIES

BIMEsERLCL—YNAFPRERETOTS L
I B3, EIBEAEBIASSETE TS5 RREICHE K

lBias =

LTLEES Y, Igasld. M ZFEOTETET DI &N
TZEF9,
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RBIASET
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ZENTEET, +3.3VEEDCMLEDHEICIE. DC
FIFACEEDNINHZFERIT DI ENTEE T,
ZFOMOINTOAD Y544 T LTIF. ACKEE
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MAXIN
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Laser Diodes (R3] ZZSRBL T 2S00,

A7 1—REFI

M5&603. MAX3736L—H RS A /NDERILE N
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3.2Gbps. BEN, B, SFPL—YKFS1/Y

IORR=XRINY RNy =2
16EVQFN/NY T —JDI U RR—X R/XY RIF.
ICHOEERRET DI=HOICHIEIRDEThH TERIVRESIC
BHRInNTWEd, £z, /Yy Rid. MAX3736D
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HEEZEBDIHOICIIBEERD T Z > RIZFAMNITTD
MWBHLHET, FMICDONTIE. ¥YFLDT7 S
r—23>/— KIHFAN-08.1: Thermal Considerations
of QFN and Other Exposed-Paddle Packages (%)
HESRBLTLES 0,

L—YDO&R2MHLIEC 825

MAX3736L— RS A /\ZERTDEITIE. hZR
I VI DFETHIEC 825(Z#EM I DI EZRIAEL FH A
FSURIVHEBREREEEDBRZIRT T DREN
HUET, BEE. 7T)T—2a hBERIDTAIL b
LSV RADLNIVERETDRENDIE T, Y+ L
RES. AMENDARBIEAAZBNE LR T A
BAERm & L COERAPEmDIfS - FHieBNE LT
7TV Tr—ar, FEFVFLEROBENMES
RUERZIBATRMEDHDZDMDT T ) r—23 0%
WHRELTHEE LKIFERESNTLENWZ EICTER
<rEEbY

FyvTONRER//INY FEREICEALT

INY REZDERIS. BNOREET/NY ROETEBE
EHONTNET, IRTD/\Y RIBIS. BEmaEEES
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TRANSISTOR COUNT: 1385

PROCESS: SiGe BIPOLAR

SUBSTRATE CONNECTED TO GND

DIE THICKNESS: 15 mils
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THIN QFN (3mm x 3mm)
THE EXPOSED PAD MUST BE CONNECTED TO GROUND
FOR PROPER THERMAL AND ELECTRICAL PERFORMANCE
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PAD COORDINATES (pm)

NUMBER PAD NAME ~ v

BP1 Vce 0 520.8

BP2 IN+ 0 351.4

BP3 IN- 0 169.4

BP4 Vce 0 0

BP5 BIASSET 298.3 -222.1

BP6 MODSET 526.5 -222.1

BP7 BC_MON 737.7 -223.5

BP8 BIAS 1104.8 -224.9

BP9 Vce 1258.9 -107.9

BP10 OUT+ 1258.9 32.1

BP11 OUT+ 1258.9 1791

BP12 OUT- 1258.9 342.9

BP13 OUT- 1258.9 490

BP14 Vce 1258.9 629.9

BP15 GND 1060 630.9

BP16 GND 896.1 632.3

BP17 GND 712.7 630.9

BP18 Vce 550.3 630.9

BP19 DIS 378.1 631

BP20 GND 191.8 630.9
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