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155Mbps £4.25Gbps SFF/SFP 883K 5188,
HHEHICLEIER

ABSOLUTE MAXIMUM RATINGS

Supply Voltage VG . veveiiiiiiiieiecee -0.5V to +6.0V OUT+, OUT-, BIAS Current........cccooiovviiinne -20mA to +150mA

IN+, IN-, TX_DISABLE, TX_FAULT, SHUTDOWN, Continuous Power Dissipation (Ta = +85°C)
BC_MON, PC_MON, APCFILT1, APCFILT2, 24-Pin TQFN (derate 27.8mW/°C above +85°C) ....... 1805mW
MD, TH_TEMP, MODTCOMP, MODBCOMP, Operating Junction Temperature Range............ -55°C to +150°C
MODSET, and APCSET Voltage............. -0.5Vto (Vcc + 0.5V) 24-Pin TQFN (derate 27.8mW/°C above +85°C) ........ 1805mW
Storage Temperature Range ............cccceoeee -55°C to +150°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 are at Vcc = +3.3V, Igjas = 60mA, IMop = 60mA, Ta = +25°C, unless
otherwise noted.) (Notes 1, 2)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
POWER SUPPLY
Supply Current Icc (Note 3) 47 60 mA
Power-Supply Noise Rejection PSNR f<1MHz, 100mAp-p (Note 4) 33 dB
1/0 SPECIFICATIONS
Differential Input Swing ViD DC-coupled, Figure 1 0.2 2.4 Vp-p
Common-Mode Input Ve 1.7 \ch/ 4 v
LASER BIAS
Bias-Current-Setting Range 1 100 mA
Bias Off Current TX_DISABLE = high 0.1 mA
Bias-Current Monitor Ratio IBlIAS / IBC_MON 68 79 95 mA/mA

LASER MODULATION

Modulation Current-Setting

Range IMOD (Note 5) 5 85 mA

20% to 80%

< <
Output Edge Speed (Notes 6, 7) 5mA < ImoDp < 85mA 65 80 ps
Output Overshoot/Undershoot With 1pF between OUT+ and OUT- 16 %
Random Jitter (Notes 6, 7) 0.62 1.3 PSRMS
2.7Gbps, 5mA < IMoD < 85mA 18 40
o 1.25Gbps, 5mA < ImoD < 85mA 20 41
Deterministic Jitter (Notes 6, 8) PSP-P
622Mbps, 5mA < ImMoD < 85mA 24 46
155Mbps, 5mA < Imop < 85mA 45 100
Modulation-Current Temperature SmA < ImoD < 10mA 175 +600 .
- (Note 6) ppm/°C
Stability 10mA < IMoD < 85mA 125  +480
5mA < <10mA +20
Modulation-Current-Setting Error 150 Ioad,o = MOD = %
Ta = +25°C 10mA < IMOD < 85mA +15
Modulation Off Current TX_DISABLE = high 0.1 mA
AUTOMATIC POWER AND EXTINCTION RATIO CONTROLS
Monitor-Diode Input Current IMD Average current into the MD pin 18 1500 pA
Range
MD Pin Voltage 1.4 \
MD Current Monitor Ratio IMD / IPC_MON 0.85 0.93 1.15 | mA/mA
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155Mbps £4.25Gbps SFF/SFP 883K 588,

ELECTRICAL CHARACTERISTICS (continued)
(Vce = +2.97V to +3.63V, Ta = -40°C to +85°C. Typical values are at Vcc = +3.3V, Igjas = 60mA, IMop = 60mA, Ta = +25°C, unless

otherwise noted.) (Notes 1, 2)

i B H L L

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
APC Loop Time Constant CapPC_FILT = 0.01pF, AlMD / Alglas = 1/70 3.3 us
APC Setting Stability (Note 6) +100 480 | ppm/°C
APC Setting Accuracy Ta = +25°C +15 %
IMmob Compensation-Setting _
Range by Bias K K= Almop / AlBlAs 0 1.5 | mA/mA
IMmob Compensation-Setting _ o
Range by Temperature TC TC = Almobp / AT (Note 6) 0 1.0 mA/°C
Threshold-Setting Rangelfor T4 (Note 6) +10 +60 oC
Temperature Compensation
LASER SAFETY AND CONTROL
Bias and Modulation Turn-Off Capc_FILT = 0.01uF, Almp / Algias = 1/80
5 us
Delay (Note 6)
Bias and Modulation Turn-On CaPC_FILT = 0.01uF, Almp / Algjas = 1/80
- 600 ys
Delay (Note 6)
Threshold Voltage at Monitor VREF Figure 5 1.14 1.3 1.39 \
INTERFACE SIGNALS
TX_DISABLE Input High VHi 2.0 V
TX_DISABLE Input Low VLo RpuULL = 45kQ (typ) 0.8 \
VH =V 15
TX_DISABLE Input Current HI = TCC LA
VLo = VGND -70 -140
TX_FAULT Output Low Sinking TmA, open collector 0.4 Vv
Shutdown Output High Sourcing 100pA Vce-0.4 vV
Shutdown Output Low Sinking 100pA 0.4 \

Note 1: AC characterization is performed using the circuit in Figure 2 using a PRBS 222 - 1 or equivalent pattern.
Note 2: Specifications at -40°C are guaranteed by design and characterization.
Note 3: Excluding Igjas and Imop. Input data is AC-coupled. TX_FAULT open, SHUTDOWN open.

Note 4: Power-supply noise rejection (PSNR) = 20log10(Vnoise (on VCC) / AVouT). VouT is the voltage across the 15Q load when IN+

is high.

Note 5: The minimum required voltage at the OUT+ and OUT- pins is +0.75V.
Note 6: Guaranteed by design and characterization.

Note 7: Tested with 00001111 pattern at 2.7Gbps.

Note 8: DJ includes pulse-width distortion (PWD).

MAXIMN
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'\ (Vce = +3.3V, Capc = 0.01pF, IBjas = 20mA, Imop = 30mA, Ta = +25°C, unless otherwise noted.)

™

>< OPTICAL EYE DIAGRAM OPTICAL EYE DIAGRAM ELECTRICAL EYE DIAGRAM

<( (2.7Ghps, 27 - 1 PRBS, 2.3GHz FILTER) (1. 25[ihps, 27 - 1 PRBS, 940MHz FILTER) (|Mon 30mA, 2.7Ghps, 27 - 1 PRBS)
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75mV/div
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ELECTRICAL EYE DIAGRAM ELECTRICAL EYE DIAGRAM SUPPLY CURRENT (Icc) vs. TEMPERATURE
(Imop = 30mA, 3.125Ghps, 271 PRBS) (Imop = 30mA, 4.25Ghps, 271 PRBS) (EXCLUDES BIAS AND MODULATION CURRENTS)
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BT EFFIE(4)

(Vce = +3.3V, Capc = 0.01pF, IBjas = 20mA, Imop = 30mA, Ta = +25°C, unless otherwise noted.)
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PHOTODIODE CURRENT vs. RapcSET
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BT EFFIE(4)

(Vce = +3.3V, Capc = 0.01yF, IBjlas = 20mA, ImoD = 30mA, Ta = +25°C, unless otherwise noted.)
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VOLTAGE
SINGLE ENDED

Ving 100mV (min)
VIN- :X X X X: 1200mV (max)
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182741 HFAN-02.0: Interfacing Maxim Laser Drivers with
Laser Diodes.
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Vee POR AND COUNTER
60ms DELAY
ImoD
TX_DISABLE _ ENABLE
L COUNTER » [BiAS
60ms DELAY 100ns DELAY ENABLE
Vee
v
1 VRer
PC_MON R Q
RPC_MoON Voo ComP
RS
lons LATCH
82 VRer
BC_MON S SHUTDOWN
[ L 2 | -
% Coup *
- CMOS
= EXCESSIVE
APC CURRENT
SETPOINT : X FAULT
EXCESSIVE TIL
MOD CURRENT OPEN COLLECTOR
SETPOINT

5. [ITE A9 %4 L

R HAGERHY

1

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

2 | End-of-life (EOL) condition of the laser diode. The bias current and/or the photocurrent exceed the programmed threshold.
3 | Laser cathode is grounded and photocurrent exceeds the programming threshold.
4 No feedback for the APC loop (broken interconnection, defective monitor photodiode), and the bias current exceeds the

programmed threshold.
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PIN CIRCUIT RESPONSE TO OVERVOLTATGE OR CIRCUIT RESPONSE TO UNDERVOLTAGE OR
SHORT TO Vcc 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 loop
IN+ if VPC_MON exceeds the threshold. The APC loop responds by increasing the bias current. A fault state
responds by decreasing the bias current. occurs if VBC_MON exceeds the threshold voltage.
The optical average power decreases and the APC loop | The optical average power increases and a fault occurs
IN- responds by increasing the bias current. A fault state if VPC_MON exceeds the threshold. The APC loop
occurs if VBC_MON exceeds the threshold voltage. responds by decreasing the bias current.
MD This disables bias current. A fault state occurs. Thg APC C'r.C“” responds by |ncrealsmg the bias current
until a fault is detected; then a fault” state occurs.
SHUTDOWN Does not affect laser power. If the shutdown circuitry is Does not affect laser power.
used, the laser current is disabled.
BIAS In this condition, the laser forward voltage is OV and no Fault state* occurs. If the shutdown circuitry is used, the
light is emitted. laser current is disabled.
The APC circuit responds by increasing the bias current | Fault state* occurs. If the shutdown circuitry is used, the
OouUT+ . } N C
until a fault is detected; then a fault state* occurs. laser current is disabled.
OouT- 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.
APCFILT1 IglAs increases until VBc_MON exceeds the threshold IBlAs 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.

LIRS K TX_FAULT S, 25 1F 9 ) Al £ /i, I A 2 SHUTDOWN 5| Jif.

TEH R
T4 L B 3G 2 (- A (TX_DISABLE). 477 i &
H(TX_FAULT) AR A 2% (& 5) . 12 F 3 1 A0 00t
KEhA B TARRGL, — BRI B S Bk 25, BEomiT bt
WKEha% (0 2%1). MR4ESFP MSAN %R, TX_FAULTH|
JEIRY 4 — 4.7k Q 2 10k QP B E Ve, B S EE R L
B 5 Voo GND I . A I L I X R[] B s i Bt 19
WLy 12 K2, REMBERES -EldE, 23
TX_DISABLESY Ve 5| B#: fil & & A . AT 28 1) 52 b i
B, WOCIKsh#HR ft & A B0 g W Thee, 20
S TR . e B A R TR T OE AR 09 B S
R & AR B R 2B I

MAXIMN

BB AT
MAX3738#E % WM (BC_MON. PC_MON)f & HLif
(pras) DB LI () - TS HEAT LU, I 7ESMRBEE My
L BEL 7 A LR SSBL M ML T A . 24 PC_MON = BC_MON
FER T VRppt, H#EARRERZS . B0, 7650 M0
H 322 100QAY HLBEL Bt AT DAFSHE LU LR -

VBC_MON = (IBIAS / 82) x 1002
VPC_MON = IMD x 100Q
R O LR RO L AR R, AT A
FAANEBARGTELRE . 7 Py B B9 L BEL D /D T SE BRI T RE T
T TR

11

8ELEXYIN



MAX3738

155Mbps E4.25Gbps SFF/SFP 828K 528,

% HH L LR

R3. ADEXFENX

PARAMETER SYMBOL RELATION
Average Power PAVG Pavg = (Po + P1)/2
Extinction Ratio re re=P1/Po
Optical Power of a One P1 P1=2PavG xre/(re + 1)
Optical Power of a Zero Po Po = 2PavGg / (re + 1)
Optical Amplitude Pp-p Pp.p =P1-Po
Laser Slope Efficiency n n = Pp-p/IMOD
Modulation Current IMOD IMOD = Pp-p/m
Threshold Current ITH Poat!l>ItH
?A'acs_gg:rpelgtd) IBIAS IBIAS 2 ITH + IMOD / 2
Laser to Monitor
Transfer PMON IMD / PAvG
P ARRS0%HT PRI (7 55 [EHIFF 55

it

BEVF ORI R, G 2 2 SR AN O B R R e
. 3G 95 ZR U B 135 6 D R i FL AL 2 [R]
MR . TR 5 BT 53 B RS 2 HE O S0, X 8856
AXAR.

% T EIWOC R (P ave) MITH 6 He(re) . ATARFE R 3T 0
BRGS0 7B SR E X, T T
SRR, DU A% B 80K (ovon) FIARHR LR ().«

REBN_REBT
MAX3738FEALAM A 3 %8 TAEAEAPCHEER . (wE B A
SHXE, i F2563h 8 i APCSET Y #15 EL BEL AR 7
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