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ABSOLUTE MAXIMUM RATINGS

Supply Voltage VCC...viovviieiiiiiiie -0.5V to +6.0V
IN+, IN-, TX_DISABLE, TX_FAULT, SHUTDOWN,

BC_MON, PC_MON, APCFILT1, APCFILT2,

MD, TH_TEMP, MODTCOMP, MODBCOMP,

MODSET, and APCSET Voltage............. -0.5V to (Ve + 0.5V)

OUT+, OUT-, BIAS Current..........ccccceeeeeeeeen. -20mA to +150mA
Continuous Power Dissipation (Ta = +85°C)

24-Pin TQFN (derate 20.8mW/°C above +85°C) ....... 1805mW
Operating Junction Temperature Range............ -55°C to +150°C
Storage Temperature Range ............ccccoevenn. -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 Ve = +3.3V, IBjas = 60mA, IMoD = 60mA, Ta = +25°C, unless

otherwise noted.) (Notes 1, 2)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
POWER SUPPLY
Supply Current lcc (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 \\//éc/ 4 v
LASER BIAS
Bias-Current-Setting Range 1 100 mA
Bias Off Current TX_DISABLE = high 0.1 mA
Bias-Current Monitor Ratio IBIAS / IBC_MON 68 79 95 mA/mA
LASER MODULATION
l;/l;:;;anon Current-Setting IMOD (Note 5) 5 85 mA
Output Edge Speed (2NO;/§et§ 507"/; 5mA < IMoD £ 85mA 65 80 ps
Output Overshoot/Undershoot With 1pF between OUT+ and OUT- +6 %
Random Jitter (Notes 6, 7) 0.62 1.3 PSRMS

L 2.7Gbps, 5mA < ImoD £ 85mA 18 40
Deterministic Jitter (Notes 6, 8) psp-p
1.25Gbps, 5mA < IMoD < 85mA 20 41
Modg!ation—Current Temperature (Note 6) 5mA < ImoD € 10mA 175 +600 Ppm/°C
Stability 10mA < IMoD < 85mA +125  +480
Modulation-Current-Setting Error 15Q load, SmA £ IMOD < 10mA 20 %
Ta=+25°C 10mA < IMoD < 85mA +15

Modulation Off Current TX_DISABLE = high 0.1 mA
AUTOMATIC POWER AND EXTINCTION RATIO CONTROLS
l%/lao:ggr-Dlode Input Current IMD Average current into the MD pin 18 1500 A
MD Pin Voltage 1.4 \
MD Current Monitor Ratio IMD / IPC_MON 0.85 0.93 1.15 | mA/mA

MAXIN



http://www.ic-cn.com.cn

WWW.IC-Ch.com.cn

1Gbps ZE 2.7Gbps SFF/SFP#{ #53K 575 ,
B H L L

ELECTRICAL CHARACTERISTICS (continued)

(Vce = +2.97V to +3.63V, Ta = -40°C to +85°C. Typical values are at Ve = +3.3V, IBIaS = 60mA, IMoD = 60mA, Ta = +25°C, unless

otherwise noted.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

APC Loop Time Constant CaPC_FILT = 0.01pF, Almp / Alglas = 1/70 3.3 us
APC Setting Stability (Note 6) +100 +480 | ppm/°C
APC Setting Accuracy Ta = +25°C +15 %
IMoD Compensation-Setting _
Range by Bias K K'=Almop / AlBias 0 1.5 | mA/mA
IMop Compensation-Setting TC | TC = Almop / AT (Note 6) 0 10 | marc
Range by Temperature
Threshold-Setting Range'fol’ TTH (Note 6) +10 +60 °C
Temperature Compensation
LASER SAFETY AND CONTROL
Bias and Modulation Turn-Off CAPC_FILT = 0.01uF, AlMp / Alglas = 1/80

- 5 us
Delay (Note 6)
Bias and Modulation Turn-On CaAPC_FILT = 0.01uF, Almp / Algjas = 1/80

- 600 us
Delay (Note 6)
Threshold Voltage at Monitor Pins VREF Figure 5 1.14 1.3 1.39 \
INTERFACE SIGNALS
TX_DISABLE Input High VHI 2.0 \
TX_DISABLE Input Low VLo RpULL = 45kQ (typ) 0.8 Y

VH =V 15
TX_DISABLE Input Current al ce HA
VLo = GND -70 -140

TX_FAULT Output Low Sinking 1mA, open collector 0.4 Vv
Shutdown Output High Sourcing 100pA Vcc-0.4 \
Shutdown Output Low Sinking 100pA 0.4 \

Note 1: AC characterization is performed using the circuit in Figure 2 using a PRBS 2% - 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) = 20log1o(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).
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(Vce = +3.3V, Capc = 0.01pF, Igjas = 20mA, Imop = 30mA, Ta = +25°C, unless otherwise noted.)
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(Vce = +3.3V, Capc = 0.01pF, Igjas = 20mA, Imop = 30mA, Ta = +25°C, unless otherwise noted.)
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1. BAVEIRE S

1

If any of the 1/O pins are shorted to GND or Ve (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. The. APC mrpwt responds by mcreafmg the bias current
until a fault is detected; then a fault* state occurs.
SHUTDOWN Does not affect laser pgvver. If the shutdown circuitry is Does not affect laser power.
used, the laser current is disabled.
In this condition, the laser forward voltage is OV and no Fault state* occurs. If the shutdown circuitry is used, the
BIAS L ) S
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
OUT+ ; } Y S
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.
APCFILT2 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.
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PARAMETER SYMBOL RELATION
Average Power PAVG PavGg = (Po+P1)/2
Extinction Ratio re re=P1/Po
Optical Power of a One P4 P1=2PavG XTe/(re + 1)
Optical Power of a Zero Po Po = 2PAvG / (re + 1)
Optical Amplitude Pp-p Pp-p=P1-Po
Laser Slope Efficiency n n = Pp-p/IMOD
Modulation Current IMOD IMoD = Pp-p/n
Threshold Current ITH Poatl>ITH
Bias Current IBIAS IBIAS = ITH + IMOD / 2
(AC-Coupled)

Laser to Monitor
Transfer PMON IMD / PavG

Note: Assuming a 50% average input duty cycle and mark
density.

RITEER
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e F3 S R A BT 2956 2 AR AR R 2 1R
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