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MAX3735/MAX3735A

2.7Gbps, EII#E, SFPHILIKZIZS

ABSOLUTE MAXIMUM RATINGS

Supply Voltage, VG o vvo e -0.5V to +6.0V
Current into BIAS, OUT+, OUT-............. ..-20mA to +150mA

Continuous Power Dissipation (Ta = +85°C )
24-Lead Thin QFN (derate 20.8mW/°C

Current INTO MD ..o -5mA to +5mA APOVE +85°C) it 1354mW
Voltage at IN+, IN-, TX_DISABLE, TX_FAULT, 24-Lead QFN (derate 20.8mW/°C
SHUTDOWN ...t -0.5V to (Vce + 0.5V) ADOVE +85°C) ..t 1354mW
Voltage at BIAS, PC_MON, BC_MON, Operating Ambient Temperature Range (Ta)......-40°C to +85°C
MODSET, APCSET ..ot -0.5V to (Vce + 0.5V) Storage Ambient Temperature Range.............. -55°C to +150°C
Voltage at OUT+, OUT-.....oooovviiiiiiie, +0.5V to (Vcc + 1.5V) Die Attach Temperature...........cocoovviieiiiiiiiiiieeieee +400°C
Voltage at APCFILT1, APCFILT2 ..o, -0.5V to +3V Lead Temperature (soldering, 10S) .........cccceevvviviiiinnnn. +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

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

otherwise noted.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
POWER SUPPLY
Power-Supply Current lcc Eé?::gte:(ﬁlhoet;a;f r bias and modulation 27 50 mA
1/0 SPECIFICATIONS
Differential Input Voltage ViD ViD = (VIN+) - (VIN-), Figure 1 200 2400 mVp-p
Common-Mode Input Voltage 06 xVce \
Differential Input Resistance 85 100 115 Q
;é;i'tiﬁiﬁ Input Pullup RPULL 47 74 100 | ke
TX_DISABLE Input Current VHIGH = Voc 15 UA
Viow = GND, Vce = 3.3V, RpuLL = 7.4kQ -450
TX_DISABLE Input High Voltage VIH 2 Vv
TX_DISABLE Input Low Voltage ViL 0.8 \
TX_FAULT Output High Voltage VOoH loH = 100pA sourcing (Note 3) 2.4 \
TX_FAULT Output Low Voltage VoL loL = TmA sinking (Note 3) 0.4 Vv
SHUTDOWN Output High Voltage VOH loH = 100pA sourcing Vce-04 \
SHUTDOWN Output Low Voltage VoL loL = 100pA sinking 0.4 \
BIAS GENERATOR
Bias On-Current Range IBIAS Current into BIAS pin 1 100 mA
Bias Off-Current IBIASOFF ?;iggAEEEBlAS pin during TX_FAULT or 100 UA
Bias Overshoot During 7P modue ot plugaing 0 | %
External resistor to GND defines the voltage 10.0 12 135
Bias-Current Monitor Gain IBc_MON | 9ain, IBIAS = TmA, RBC_MON = 69.28kQ mA/A
IBlaAs = 100mA, RBC_MON = 693.25Q 115 13 13.5
Bias-Current Monitor Gain 1mA < Igjas £ 100mA MAX3735 -8 +8 o
Stability (Notes 4, 6) MAX3735A -6 +6
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2.7Gbps, RINFE, SFPHICIKZ)ES

ELECTRICAL CHARACTERISTICS (continued)

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

otherwise noted.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
AUTOMATIC POWER-CONTROL LOOP
MD Reverse Bias Voltage 18pA < Imp < 1500pA 1.6 \
MD Average Current Range IMD Average current into MD pin 18 1500 HA
IBlAS = TMA i
(MAX3735) 880 +880
Average Power-Setting Stability APC closed loop IBIAS = TMA ppm/°C
(Notes 4, 7) -110 +110
(MAX3735A)
IBIAS = T00mMA -650 +650
) APC Closed Loop o
Average Power Setting Accuracy 1MA < Igias < 100mA (Note 8) -16 +16 %
Extgrnal resistor to GN.D MAX3735 08 1 103
defines the voltage gain;
MD-Current Monitor Gain I IMD = 18uA, RPC_MON = AIA
POMON | Coka - MAX3735A 0.9 11 !
IMD = 1.5mA, Rpc_MON = 600Q2 0.95 1 1.05
MAX3735 -10 10
MD-Current Monitor Gain Stability 18UA < Ivp < 1500pA i %
(Notes 4, 6) MAX3735A -4 +4
LASER MODULATOR
Current into OUT+ pin; RL £ 15Q, VouUT+, 10 60
VouT- 2 0.6V (DC-coupled)
Modulation On-Current Range IMOD mA
Current into OUT+ pin; RL < 15Q_, VoUT+, 10 85
VouT- 2 2.0V (AC-coupled)
) Current into OUT+ pin during TX_FAULT or
Modulation Off-Current IMODOFF TX_DISABLE 100 pA
Modulation-Current Stability IMoD = 10mA ~480 +480 ppm/°C
(Note 4) IMOD = 60mA -255 +255
Modulation-Current Absolute
< < - o,
Accuracy 10mA < Imobp < 60mA (Note 8) 15 +15 %
Modulation-Current Rise Time tR 20% to 80%, 10mA < Imop < 60mA (Note 4) 42 65 ps
Modulation-Current Fall Time tF 20% to 80%, 10mA < ImoD < 60mA (Note 4) 50 80 ps
10mA < IMoD £ 60mA at 2.67Gbps 18 38
(Notes 4, 9, 10)
Deterministic Jitter At 1.25Gbps (K28.5 pattern) 11.5 ps
At 622Mbps (Note 9) 18
At 155Mbps (Note 9) 40
Random Jitter RJ 10mA < IMoD < 60mA (Note 4) 0.7 1.0 PSRMS
AXI/W 3
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MAX3735/MAX3735A

2.7Gbps, EII#E, SFPHILIKZIZS

ELECTRICAL CHARACTERISTICS (continued)

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

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
SAFETY FEATURES

TX_FAULT always occurs for VBC_MON =
1.38V, TX_FAULT never occurs for 1.22 1.30 1.39 \
VBC_MON < 1.22V

Excessive Bias-Current
Comparator Threshold Range

TX_FAULT always occurs for Vpc_MON 2
1.38V, TX_FAULT never occurs for 1.22 1.30 1.39 Vv
VPC_MON < 1.22V

Excessive MD-Current
Comparator Threshold Range

SFP TIMING REQUIREMENTS

Time from rising edge of TX_DISABLE to

TX_DISABLE Assert Time t_off IBIAS = IBIASOFF and IMoD = IMODOFF 0.14 5 us
(Note 4)
Time from falling edge C
APC = 2.7nF,
’
IOf TX—'?E'ABLE “t’ 059, | MAXT35 (Note 4) ms
TX_DISABLE Negate Time t_on BIAS and IMOD at 557
of steady state when MAX3735A
TX_FAULT = 0 before Note 11 600 us
reset (Note 11)
TX_DISABLE Negate Time Time from falling edge of TX_DISABLE to
During FAULT Recover t onFAULT | IBiaS and IMoD at 95% of steady state when 60 200 ms
g Y TX_FAULT = 1 before reset (Note 4)
TX_FAULT Reset Time or Power- - From power-on or negation of TX_FAULT
On Time LI sing TX_DISABLE (Note 4) €0 200 ms
. Time from fault to TX_FAULT on, CFAULT <
TX_FAULT A T faul .
_FAU ssert Time t_fault 20pF, REAULT = 4.7kQ (Note 4) 3.3 50 us
TX_DISABLE to Reset Time TX_DISABLE must be held high to 5 us

reset TX_FAULT (Note 4)

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 IMoD = 60mA, Igjas = 100mA.

Note 3: TX_FAULT is an open-collector output and must be pulled up with a 4.7kQ to 10kQ resistor.

Note 4: Guaranteed by design and characterization.

Note 5: Vcc turn-on time must be < 0.8s, DC-coupled interface.

Note 6: Gain stability is defined by the digital diagnostic document (SFF-8472, rev. 9.0) over temperature and supply variation.

Note 7: Assuming that the laser diode to photodiode transfer function does not change with temperature.

Note 8: Accuracy refers to part-to-part variation.

Note 9: Deterministic jitter is measured using a 223 - 1 PRBS or equivalent pattern.

Note 10: Broadband noise is filtered through the network as shown in Figure 3. One capacitor,
C < 0.47uF, and one 06083 ferrite bead or inductor can be added (optional). This supply voltage filtering reduces the hot-
plugging inrush current. The supply noise must be < 100mVp-p up to 2MHz.

Note 11: Capc values chosen as shown in Table 4 (MAX3735A).
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2.7Gbps, RINFE, SFPHICIKZ)ES
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2.7Gbps, 1RIIFE, SFPHLIKZIAS

MAX3735/MAX3735A

70

55

40

SUPPLY CURRENT (mA)

25

10

OPTICAL EYE

MAX3735 toc01

Eg =8.2dB, 2.7Gbps, 2.3GHz FILTER
2/ -1 PRBS, 1310nm FP LASER
|

54ps/div

OPTICAL EYE

MAX3735 toc03

'Eg = 1208, 155Mbps, 117MHz FILTER
27~ 1 PRBS, 13100m FP LASER

919ps/div

SUPPLY GURRENT vs. TEMPERATURE

MAX3735 toc05

EXCLUDES Igjas
AND Imop
-40 -15 10 35 60 85
TEMPERATURE (°C)

85mV/div

(Vcc = +3.3V, Capc = 0.01pF, IBjas = 20mA, and Imop = 30mA, Ta = +25°C, unless otherwise noted.)

OPTICAL EYE

MAX3735 toc02

Er = 8.2dB, 1.25Gbps, éOOMHz FILTER ¢
K28.5 PATTERN, 1310nm FP LASER

115ps/div

ELECTRICAL EYE

MAX3735 toc04
-2.7Gbps, 27- 1PRBS, .41 1
30mA MODULATION

58ps/div

BIAS-CURRENT MONITOR GAIN
vs. TEMPERATURE

IAX3735 toc06

-40 -15 10 35 60 85
TEMPERATURE (°C)

HRTEFFIE
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2.7Gbps, 1RII#E, SFPHLIKZIES

HBE TR (4)

(Vcc = +3.3V, Capc = 0.01pF, IBjas = 20mA, and Imop = 30mA, Ta = +25°C, unless otherwise noted.)

3.0

2.5

2.0

GAIN (A/A)

80

70

60

50

40

EDGE TRANSITION TIME (ps)

30

20

Vee

FAULT

TX_DISABLE

LASER
OUTPUT

PHOTOCURRENT MONITOR GAIN
vs. TEMPERATURE

40 15 10 35 60 85
TEMPERATURE (°C)
EDGE TRANSITION TIME
vs. MODULATION CURRENT
=
[~ | FALLTIME
RISE TIME
10 20 30 40 50 60
Imop (mA)
HOT PLUG WITH TX_DISABLE LOW
MAX3735 toc13
| savi i o
o Tt
LOW I T . ‘ .....
LOW ...... g_ i ...........
.............. 4_2_' ;
© tinit = 60ms
20ms/div

MAXIMV

Imop (MA)

60

50

40

30

DJ (psp-p)

20

10

Vee f

FAULT

TX_DISABLE

LASER
QUTPUT

MODULATION CURRENT vs. RmopseT

1AX3735 toc08

-

1 10 100

RmopsET (k)

DETERMINISTIC JITTER
vs. MODULATION CURRENT

MAX3735 toc1

DJ (INCLUDING PWD)

PWD

™~

20

30 40 60

Imop (MA)

50

STARTUP WITH SLOW RAMPING SUPPLY

MAX3735 toc14

20ms/div

18
16
14
12
1.0
0.8
0.6
0.4
0.2

Imp (MA)

3.0

25

2.0

15

RANDOM JITTER (psrms)

1.0

0.5

0

Vee

FAULT |-

TX_DISABLE |

LASER
OUTPUT

MONITOR DIODE CURRENT vs. RapcSET

MAX3735 toc09

VGELEXVIN/SELEXVIN
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MAX3735/MAX3735A

2.7Gbps, 1RIIFE, SFPHLIKZIAS

(Vcc = +3.3V, Capc = 0.01pF, IBjas = 20mA, and Imop = 30mA, Ta = +25°C, unless otherwise noted.)
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FAULT
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2.7Gbps, RINFE, SFPHILIKZES
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MAX3735/MAX3735A

2.7Gbps, KIN#E, SFPH‘IKFI7s
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2.7Gbps, RINFE, SFPHILIKZES

MNAXIM
MAX3735
MAX3735A

Imop
ENABLE

IBIAS
ENABLE

R Q

Voe POR AND COUNTER
FOR t_init
TX_DISABLE
COUNTER FOR
t_onfault
o Vg
1
PC_MON
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MODSET
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CIRCUIT
DETECTOR

RS
LATCH

_I> SHUTDOWN
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tMos

TX_FAULT

TTL
OPEN COLLECTOR

B 5. (298
F 1. BA RS

If any of the 1/O pins is shorted to GND or V¢ (single-
1. | point failure, see Table 2), and the bias current or the
photocurrent exceed the programmed threshold.

End-of-life (EOL) condition of the laser diode. The bias
2. current and/or the photocurrent exceed the
programmed threshold.

Laser cathode is grounded and the photocurrent
exceeds the programmed thresholds.

No feedback for the APC loop (broken interconnection,
4. | defective monitor photodiode), and the bias current
exceeds the programmed threshold.
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FIERBIA . ARIFERFEE, 162 % Maxim M HEIL
HFAN-02.0: Interfacing Maxim's Laser Drivers to Laser
Diodes (Maxim OIS #8580 — R E#E T ).
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MAX3735/MAX3735A

2.7Gbps, EII#E, SFPHILIKZIZS

3R 2. AN[F] B e PR Y R )

PIN NAME CIRCUIT RESPONSE TO OVERVOLTAGE CIRCUIT RESPONSE TO UNDERVOLTAGE
OR SHORTTO V cc OR SHORT TO GROUND
TX_FAULT Does not affect laser power. Does not affect laser power.
TX_DISABLE | Modulation and bias currents are disabled. Normal condition for circuit operation.
The optical average power increases and a fault occurs | The optical average power decreases and the APC
IN+ if VPC_MON exceeds the threshold. The APC loop loop responds by increasing the bias current. A fault
responds by decreasing the bias current. state occurs if VBC_MON exceeds the threshold voltage.
The optical average power decreases and the APC The optical average power increases and a fault occurs
IN- loop responds by increasing the bias current. A fault if VPc_MON exceeds the threshold. The APC loop
state occurs if VBC_MON exceeds the threshold voltage. | responds by decreasing the bias current.
MD Disables bias current. A fault state occurs. Thg APC mrpwt responds by increasing E)las current
until a fault is detected, then a fault state* occurs.
SHUTDOWN Does not affect Iasgr power. If the shutdown CII’*CUItI’y IS | Does not affect laser power.
used, laser current is disabled and a fault state* occurs.
BIAS In this condition, laser forward voltage is OV and no light | Fault state* occurs. If the shutdown circuitry is used, the
is emitted. laser current is disabled.
The APC circuit responds by increasing the bias current | Fault state* occurs. If the shutdown circuitry is used,
OouUT+ . ) . o
until a fault is detected, then a fault state* occurs. laser current is disabled.
OUT- Does not affect laser power. Does not affect laser power.
PC_MON Fault state* occurs. Does not affect laser power.
BC_MON Fault state* occurs. Does not affect laser power.
APCFILTA IBIAS increases until VBC_MON exceeds the threshold IBIAS increases until VBC_MON exceeds the threshold
voltage. voltage.
APCFILT? IBIAS increases until VBc_MON exceeds the threshold IBIAS increases until VBC_MON exceeds the threshold
voltage. voltage.
MODSET Does not affect laser power. Fault state* occurs.
APCSET Does not affect laser power. Fault state* occurs.

*A fault state asserts the TX_FAULT pin, disables the modulation and bias currents, and asserts the SHUTDOWN pin.

R3.IAMERENX

PARAMETER SYMBOL RELATION
Average Power PavG Pavg=(Po+P1)/2
Extinction Ratio re re=Pq1/Po
Optical Power High P4 Py =2PavG xre/ (re + 1)
Optical Power Low Po Po = 2PavG / (re + 1)
Optical Amplitude Pp-p Pp-p=P1-Po
Ié?fisgéfgpe n n =Pp-p/IMOD
Modulation Current IMOD IMoD = Pp-P/ 1

12

EREXE B
85 APC P B [E] 3 H5OM OC BB AR SE B B BN, R
IEF B H9FE%E , 7E APCFILT15 APCFILT2 2 [A]4% — H i
B (Capc W AEETE S W FEFT ). R
T AR E BRI — H A (Cyp),  PAUERR OB )
B EMBESEN . NRRFRE, JFEAE YA
B T Cape M Cyp AR 5y, MAX37351)
Capc ML Cyp K201, MAX3735A M Cpope 1% Lb
Cyp N4 % 201
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2.7Gbps, RINFE, SFPHILIKZES

BWALAEERK

MAX3735/MAX3735A $4f il A 5 SFP MSA A . A3k
R ELIRICES, PR T 100Q /9 £ 50 % A BRI (WL
#6)o HTHNEMEMZ, MAX3735/MAX3735A Hil AGE
HmEER S TIES, DA CiMmarER,

AT K W %) it FE i

WOGAR AN HIE, SHUTDOWN ¥ il i H AE 4% 1 {1t 3 5%
PRI fE . SCIIZ BT /MEREE (WK 4. &
BT, SHUTDOWN & &, #nl iy ey A g & T
BB, S A BOG R I

s

DL HMAX3735/MAX3735A 1Y% B ] :
e —1>2.488Gbps HYIE A ZMOL A% BRI FOE i s °F
BIFE: Payg = 0dBm, TAEHE N-40°C % +85°C, i
/NEIEEE R 6.6 (8.2dB), HHEOE A HA LT R
FR: A=13pm
HLIALT TR : Iy = 22mA , +25°CHT
T REIR s Bryg = 1.3%/°C
WOt 2 M IER 8 B8 pyon = 0.2A/W
BWOERRRERCE T 1 =0.05mW/mA (+25°CHT)

WE RapcseTE

W%E‘J%{M:W% FEL 3t R I_EtIMD =Pavg X PMonN = 200pA

5. TR TAEFFAERR S, t I —ARE 5 R opespr R

%Hﬂéﬁiﬂ%ﬂ, RAPCSETE%:J:3kQ° i%ﬁ‘lﬂﬁfﬁﬂ—l‘_itﬁ?%;
IMD = 1.23/ (2 x RAPCSET)

#E RyopseTd
AR B A RO 15 8 6.6 BN (),
T +25°CH TR G H . 8% 25°Clt, r T HESE R %
T 20, WRIEE3, HREEPpp = 1.81mW. FT7 I
Tl HLI M 1.81mW/(0.05mW/mA) = 36.2mA. TEHAI T (E
FFEHERR ST, B S Ryopser 5 & B2 T HIR vop.
SETM M 9.5k Q. ZE W AT T A5 :

IMOD = 1.23/(0.0037 x RMODSET)

WE Capc

iR SFPI P B3R, M RAR A X BB /N, Capc
PE N 1% O 2 LS R R B R .
AT M A AT 235 3 MAX3735 HIMAX3735A /)
Capce AFUFIERMSEB B E R A H M S HOLE . ARk
P E AR G OGS DI Cppc WIFHFE R, 1HS
% Maxim M. JH 21 HFDN-23..0: Choosing the APC Loop
Capacitors Used with MAX3735/MAX3735A SFP Module

MAXIM
MAX3735 !
MAX37354 | 1610

v Vee
PACKAGE ! -

0.97nH

0.11pF

1=
IV

Vee

MAXIM
MAX3735 ; _ PACKAGE
MAX37354 oo our-
E 0.1pF I
0% OUT+
0.11pF

L

B 6. L RIFIA L 1
MAXIMN

B 7. T B9 fi 47w
13

VGELEXVIN/SELEXVIN



MAX3735/MAX3735A

2.7Gbps, KIN#E, SFPH‘IKFI7s

Designs (TEMAX3735 FIMAX3735A SFP BB i1 it 8
APCHEEHEE ).

MAX3735
K HAMAX37350F, FIHALL T AR ECppc B1E :

CAPC = 4.04 x 10° x t_on X1 X pMON (29.3 + 20.6 ITH -
0.22 ITHZ) x (1947 + 833 IMoOD - 7.78 IMOD® + 0.103
IMoD°)

A
Capc H1F, Itgfllyop N mA, ton Hus. MAX3735
Cymp TERZ9/NT Cppe 2075 -

MAX3735A
2R HAIMAX3735A0F, SR 4EFE Capco CapeMiZH
WOLR B w2 GRFETEMRIRRE T ). EHFCape
BF, e OGS TE +85°C 193 25 LU AR (-40°C) s ) 14
15 /1N34% o

4. MAX3735AH) Capc it ¥

LASER GAIN (A/A) Capc (F)
0.005 0.039
0.007 0.047
0.010 0.068
0.020 0.100
0.030 0.120
0.040 0.120

/ﬂ\:l:':l ’ E?Jﬁﬁ%{%ﬁ'ﬁﬁifﬁGam = IMD/(IBIAS - ITH +0.5x
Inop)e PTIEFEHRIMAX3735A B Cyp TE A /NT Capc B
415201 .

MAX3735/MAX3735A 5 # FH (T8 Al & 1E 5

A KMAX3735/MAX3735A 5 Dallas DS1858/DS1859 SFP
g I A 6 AR5 S, 1§ 2 % Maxim M 10
HFAN-2.3.3: Optimizing the Resolution of Laser Driver
Setting Using Linear Digital Potentiometers ( R
(7 @ VLA BOCIK 5 15 B HIRF R TT 5 ) o

VB BT 60mA
TS T 60mA AT IR, WREOCHE R A ERES,
RS T8 A 2 DRI O S Y BB 4T . A%
(A & A, MAX3735/MAX3735A 11 il i Hi Al i i 28
T A WO SR A . X TR — HANE LR

14

S, RS R A A BTE V. IXMINE BRSO &% I 1)
RS it B RR RS, JF e ouT+ Rt E LB FRLE (Vo)
A B ¥Eh. RS E R, MAX3735/MAX3735A 7
il LI 1T DU AE O 10mA £ 85mA . A KA TS A #OL I
eSO RE RTEAE B, 12 % Maxim M 10
HFAN-02.0: Interfacing Maxim's Laser Driver to Laser
Diodes (Maxim It K )25 G800 — R EH T )o

BELORB

El 6 FE 74 H T MAX3735/MAX3735A BC UK 8l 4% 1 {1
A K. SHEASR, AT ESH
BRI AT ESE

BERRFGI%

MAX3735 % FJE B4 spm (HELE )Y & . Maxim A1X
AL R A B R BRI E (KRB 1mil), BRSO
94mil (2388pm)Y IETTTE, JEEE N 15mil (381pum) . FHAfE
B, 2% Maxim M 2L HFAN-08.0.1: Understanding
Bonding Coordinates and Physical Die Size -

o R /N, A MAX3735 %0 5 SO0 SR E 2
(B LR T g At . SEITEOC A BHR A E — L3R A,
MACEOE AR E R HERE . R R 4509 & 4 A 2o B AR DA I
B ST T 09 2 )2 80T LR EMI AT .

B GHE
24 5| QFN HBR & 4R AL F2 1 T — MRARAY PP 8%, A
BT IC R 1% AR BRIt MAX 3735/ MAX3735A Y
R, AR 1 2 AR O, DR A R A A0
REFIHLTMERE . TFAIME R, 2% Maxim M ZE1iC
HFAN-08.1: Thermal Consideration for QFN and Other
Exposed-Pad Packages o

HOLESZ £ MIEC 825

MR FTMAX3735/MAX3735A WOGIK 38 H AR IIE & St
PP T B TEC825 bR ifE o« WhJIAT- 40 % JE B A & B g
B T AR TR . B P 625 IA A LR R BT R A 2%
BRI Maxim /™= AR SAE R RGN — ER 59K
e MR TFA, MT 2 eidefebdr, s
B AL AT B8 Maxim 7™ b R AT S8 A5 F .
FER TN A .

MAXIMN




2.7Gbps, RINFE, SFPHILIKZES

MAX3735 4% F #h#
0.079"
< (2.007mm) >
GND TX_DISABLE APCSET GND APCFILT2 APCFILT1 MD GND

Vee
— Ve

IN+ . OUT-
— OUT-

IN- 0.060"

(1.524mm)

— OUT+

Vee
— 0UT+
— Vg

PC_MON
— BIAS
BC_MON —
PAD ...... STTTI TR W —————————— —— ———————— bt el == '
[ [ [ [ [ [
GND GND Vee SHUTDOWN TX_FAULT MODSET GND GND

MAXIMN 15
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2.7Gbps, EII#E, SFPHILIKZIZS

< BELs
g %5. MAX3735 BB
N COORDINATES
PAD NAME
™M X Y
k 1* BC_MON 47 47
g 2 PC_MON 47 229
E 3 Vee 47 514
S 4 IN- 47 696
((y) 5 IN+ 47 878
™M 6 vee 47 1063
N 7 GND 242 1149
™ 8 TX_DISABLE 452 1149
* 9 APCSET 636 1149
< 10 GND 819 1149
E 11 APCFILT2 1008 1149
12 APCFILTT 1193 1149
13 MD 1383 1149
14 GND 1567 1149
15 Voo 1758 1032
16 OUT- 1758 888
17+ OUT- 1758 742
18 OUT+ 1758 579
19+ OUT+ 1758 433
20 vee 1758 289
21 BIAS 1758 93
02 GND 1578 64
23 GND 1401 64
24 MODSET 1205 64
o5 TX_FAULT 1016 64
26 SHUTDOWN 818 64
27 Vce 623 -64
28 GND 435 64
29 GND 245 64

*Index pad. Orient the die with this pad in the lower-left corner.

**Bond out both pairs of OUT- and OUT+ to minimize series

inductance.

16

SIHBCE
-
TOP VIEW 5 é % g zj .
A E
Vo [ 1] @ (18 | vee
e | 2 ] [17 | our-
- 3] MNAXIL (6 | our-
Vee II ,\%?%355/4 E 0UT+
PC_MON | 5 ] [14 ] vee
BC_MON | 6 | [13 | Bins

[~ ]
Vee El

GND

sHuUTDOWN | <= |
(=]
mobseT | = |

TX_FAULT

Thin QFN*
(4mm x 4mm)

*THE EXPOSED PAD MUST BE CONNECTED TO CIRCUIT BOARD GROUND FOR PROPER

THERMAL AND ELECTRICAL PERFORMANCE.

oo | =]

BHRER

TRANSISTOR COUNT: 327
SUBSTRATE CONNECTED TO GND
DIE SIZE: 60 mils x 79 mils
PROCESS: SiGe Bipolar

MAXIMN




2.7Gbps, RINFE, SFPHILIKZES

Ff M f=
== Z“Z{ﬁ/@

(R FORHR SRR B AT RE A R R LR, Tl A9 B3 /MILAE ., 15 & 1) www.maxim-ic.com.cn/packages. )

(%]
o
wl
2 g
=1 S15[CTA] S
A §
2]0.05[¢] 4X P— 5
N —| —b[@T010 @A &
e I 02 2
2 A2 _I"._A; T N

S[o15 c[B ' 0 /<SED€I’AILA

4X P
E%ZI ! T—C 1A,
— g2
(Ne—1)Xe
E2
: I _samte

k hd '""-I——_m]_ T ez |
“oh B
=)o

BOTTOM VIEW

ce
¢ ¢ A X 2t 5% -
(AL O JEDALA
(& \ 'SCALE: NONE TE BAR MARK OPTIONS
TERMINAL TIP

@.%&m AKX

e PACKAGE OUTLINE
12,16,20,24L QFN, 4x4x0.90 MM

APPROVAL. 'BOCUMENT CONTROL. MO REV.
| 21-0106 | E |%
NOTES:
1. DIE THICKNESS ALLOWABLE IS 0.305mm MAXIMUM (.012 INCHES MAXIMUM).
2. DIMENSIONING & TOLERANCES CONFORM MUST TO ASME Y14.5M. — 1994.
3. N IS THE NUMBER OF TERMINALS. T COMMON
Nd IS THE NUMBER OF TERMINALS IN X—DIRECTION & 1 ONS .
Ne IS THE NUMBER OF TERMINALS IN Y-DIRECTION. 19 [ MAX ] |
DIMENSION b APPLIES TO PLATED TERMINAL AND IS MEASURED A 80 1 090 | 1.00 | |
BETWEEN 0.20 AND 0.25mm FROM TERMINAL TIP. :‘2 g~gg g‘gg g-% -
THE PIN #1 IDENTIFIER MUST BE EXISTED ON THE TOP SURFACE OF THE AS ] 20 REF.
PACKAGE BY USING INDENTATION MARK OR INK/LASER MARKED. DETAILS OF PIN #1 ) '4.00 BSC
IDENTIFIER IS OPTIONAL, BUT MUST BE LOCATED WITHIN ZONE INDICATED. Im 75 BSC
/B\ EXACT SHAPE AND SIZE OF THIS FEATURE IS OPTIONAL. |E1 ‘:?-g_gfg
7. ALL DIMENSIONS ARE IN MILLIMETERS. o1 - T 12
P | 024 | 042 | 060

8. PACKAGE WARPAGE MAX 0.05mm.

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

10. MEETS JEDEC M0220; EXCEPT DIMENSION “b".
11. THIS PACKAGE OUTLINE APPLIES TO PUNCHED QFN (STEPPED SIDES).

'Y‘ PITCH VARIATION A . 'Y‘ PITCH VARIATION B 3 'Y‘ PITCH VARIATION C Dy PITCH VARIATION D .
Te T MIN. T NOM. [ MAX T
0.80 BSC 0.65 BSC 0.50 BSC 0.50 BSC
1 3 18 3 20 24 3
3 4 3 5 6 3
Nel 3 & 73 3 [Ne] 5 6 3]
0.50 | 060 | 075 L[ 050 0.75 L] 050 [ 060 | 075 030 | 0.40 | 050
028 | 033 | 040 [4[b| 023 | 028 | 035 [4[b] O. .23 | 0.30 0. 0. 0.30 | 7|
N RO T WA R ]
§ 25 | 1.95 25 |
221182 22— .,
T e DRALLAS VLXKV
85 | 210 | 225 | 1.85 | 210 | 2.25 | rowacvey v ______ ]
TME PACKAGE OUTLINE
12,16,20,24L QFN, 4x4x0.90 MM
T BT G W 2
21-0106 | E |/

MAXIMN 17

VGELEXVIN/SELEXVIN



MAX3735/MAX3735A

2.7Gbps, KIN#E, SFPH‘IKFI7s

HEEE (£)

(R FORHR SRR B AT RE A R R LR, Tl A9 B3 /MILAE ., 15 & 1) www.maxim-ic.com.cn/packages. )

%)
o
w
% z
. EEEE oy T [ BB WA z
4
INDEX AREA 0/2— x ~{°%/2 PIN #1 10, S
©2 %X E/D~_| n - EGEEE - T N/ <us~=->us->A 3
/A ' Oquoioo E / N
: £z al 5 =h _l
E2/2
[al 3 —l- (NE-1) X g E 3 E2
=] [ |
= [rem k
nEmLA—/t 000 L |
il
2 (ND-1) X @
JOP MIEW BOTTOM VIEW
3
(R 1S OPTIONAL)

! i w— b

BRALLAS /M AXIVI

TMO pACKAGE OUTLINE

12, 16, 20, 24L THIN QFN, 4x4x0.8mm
APFROVAL 'IOCUMENT CONTROL. NO.
21-0139

[e 7

COMMON _DIMENSIONS EXPOSED PAD VARIATIONS
PKG 12 4x4 16L_4x4 20L_4x4 241 4x4 KG, T2 €2 OVN
REF. | VON. [NOW [ WAX.| Wil | NOM. [ WeX. | Wik | NO. [ ] ON. | NOW [MAX|  [CODES  [viw. | oW maxc| vov. | Now. | Max,|ALOvED
A 1070 [075 | 080070 | 0.75 | 080 | 070 0.75 | 080] 070 075 | veo ] Tie4d-2 | 195 | 240 | 225 | 195 | 210 | ees| no
m |00 [002 [ 005] 00 [aoe [oo5 | 00 002 [ 005 00 002 [oss | T1244-3 | 195 | 210 | 225 195 | a0 | 225 | YES
3 020 REF 020 REF 0.20 REF 020 REF Tiea4—4 | 195 [ 210 |e25| 195 | 2w [ees| wo
o |oes]o30 [ 035]0es [030 [035] 020025 | 030 [ 018 [aes [ea0 Tie44-2 | 195 | 210 225|195 [ a0 [2e5] No
D 390 | 400 | 410 | 3.90 | 400 | 410 | 390 | 400 | 430 [ 390 | 400 | 410 T1644-3 195 | 240 | 225 ) 195 | 210 | BBS| YES
3 3,90 |4.00 | 410 |3.90 | 400 | 410 | 390 400 | 430 | 390 | 400 | 410 Ti644-4 | 195 | 210 [225| 195 | 210 [225] NO
. 0 BSC. .65 BSC. 050 3SC 050 BSC. Te0+4-L | 195 | 210 | 225| 195 | 2w | 2es| wo
k_ Joes| - | - [eas| - [ - [oas] - | - Jeas] - | - Te044-2_ | 195 | 210 | 225 195 | 210 | 25| YES
L 0.45 [0.55 [ 0.65 [ 045 [ 055 | 065 045[ 055 [ 065] 0.30 | 040 [ 050 T2044-3 | 195 [ 240 [225] 195 [ 210 [225| NO
N 12 16 20 24 Te444-1 | 245 | 260 | 263 | 245 | 240 | 263| N
ND 3 4 s 3 Teasa-z_| 195 [ 210 | 225] 195 | 210 [2e5| VES
NE 3 4 s 3 T444-3 | 245 | 260 | 263 | 245 | 260 263 | YES
3 WGGB WGGC VGED-1 WGGD-2 Te444-4 | 245 | 260 263| 245 260 263 N0

NOTES:

1. DIMENSICNING & TOLERANCING CONFORM TO ASME Y14.5M-1994.
2. AL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.
3. N IS THE TOTAL NUNBER OF TERMINALS.

A THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL CONFORI
JESD 95-1 SPP-012. DETALS OF TERMINAL §1 IDENTIFIER ARE OPTIONAL, BUT
THE ZONE INDKCATED. THE TERMINAL #1 IDENTIFIER MAY BE EMHER A MOLD OR MARKED FEATURE.

FROM TERMINAL TIP.
A ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHICN.
& COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
9. DRAWING CONFORMS TO JEDEC M0220, EXCEPT FOR T2444-1, T2444—3 AND T2444-4.

M_TO
MUST BE LOCATED WITHIN

& DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.25 mm AND 0.30 mm

PRALAS M AXIVI

TLE PACKAGE OUTLINE
12, 16, 20, 24L THIN QFN, 4x4x0.8mm
WOV TOCURENT CONTRIL WO,
21-0139

REV.
[€]#
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