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Product Specification 
10 GBd SFP+ 1310 nm LRM Linear Transceiver 


TRX10GDL0610C3 
 
 


Product Features: 


 Hot pluggable SFP+ optical transceiver 


 Programmable input equalizer 


 Data rate transparent from 9.95 to 11.3 Gbps 


 Low power consumption, 0.75 W typ. 


 Excellent EMI performance 


 Transmission distance up to 220 m MMF 


 0 °C to +70 °C case operating temperature 


 1310 nm DFB laser 


 Duplex LC connector 


 Laser Class 1  


 RoHS 6/6 compliant 


 


Applications: 


 10G Ethernet 10GBASE-LRM  


 
 


FCI’s SFP+ optical transceiver TRX10GDL0610C3 is a module for transmission over legacy 
multimode fibers. It complies with the SFP+ MSA specifications (SFF-8431 and SFF-8432) and 
with 10GBASE-LRM per IEEE 802.3.  It is RoHS 6/6 compliant per Directive 2002/95/EC and laser 
class 1 safety compliant per IEC/CDRH.  The sub-Watt power consumption and the excellent EMI 
performance allow system design with high port density. An adjustable input equalizer allows to 
overcome host board high frequency signal loss and to optimize module performance in interaction 
with a host board transmit equalizer. 
 
 
Supported Standards 
 


Application Standard Data Rate 


10G Ethernet IEEE 802.3 10GBASE-LRM 10.3125 Gbps 
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Functional Description  


 
The transmit path is based on an AC coupled 100 ohm differentially terminated driver coupled to a 1310 nm 
DFB laser. Laser output may be disabled by pulling the transmitter disable (TX_DIS) line high which is its 
default state when leaving the input floating due to an internal pull-up resistor. A fault condition is raised 
upon detection of an abnormal laser state. 
 
The receive path consists of a receiver optical sub-assembly (ROSA) for optical to electrical conversion, 
followed by a linear amplifier to boost the electrical signal. A loss of signal (LOS) status line provides 
information to facilitate easy link detection.  
 
Complete digital optical monitoring is implemented in compliance to SFF-8472 and made accessible via the 
2-wire interface providing real time information about all important module parameters and status 
information. 
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Electrical Characteristics 


Absolute Maximum Ratings 


Rating Conditions Symbol Min Max Units 


Storage Ambient Temperature  stg -40 +85 °C 


Powered Case Temperature  c 0 +75 °C 


Operating Relative Humidity Non condensing RH 0 95 % 


Supply Voltage Range  VCCT/R -0.5 4.0 V 


 
Any stress beyond the maximum ratings may result in permanent damage to the device. Specifications are guaranteed only under 
recommended operating conditions. 


 


Recommended Operating Conditions 


Parameter Conditions Symbol Min Typ Max Units 


Operating Case Temperature  Case 0  +70 °C 


Power Supply Voltage  VCCT/R 3.135 3.30 3.465 V 


DC Common Mode Voltage SFI Signals VCM -0.5  4.0 V 


 


Low Speed Characteristics 


Parameter Conditions Symbol Min Typ Max Units 


Supply Current Transmitter @ VCCT IVCCTX  150  mA 


Supply Current Receiver @ VCCR IVCCRX  70  mA 


Total Supply Current @ VCCT/R IVCC   280 mA 


Power Consumption    0.75 1.0 W 


TX_Fault, RX_LOS  
Host Vcc Range 2 V – 3.47 V, 


IOL_max = 4 mA 


VOL 0  0.4 


V 


VOH 
Host_
Vcc – 


0.5 
 


Host_
Vcc + 


0.3 


TX_Dis, RS0, RS1 Low Voltage TTL 


VIL -0.3  0.8 


VIH 2.0  
VccT + 


0.5 


SCL, SDA 
Host Vcc Range 3.13 V – 3.47 V, 


IOL_max = 4 mA 


VIL -0.3  
VccT 
* 0.3 


VIH 
VccT 
* 0.7 


 
VccT + 


0.5 


VOL 0.0  0.4 


VOH 
Host_
Vcc – 


0.5 
 


Host_
Vcc + 


0.3 
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SFI Module Transmitter Input Characteristics 


Parameter Conditions Symbol Min Typ Max Units 


Nominal Data Rate    10.3125  Gbd 


Reference Differential Input 
Impedance 


 Zd  100   


Input AC Common Mode Input 
Voltage 


 
 0  25 


mV 
(RMS) 


Differential Input Voltage Swing 2 x |V(TD+) – V(TD-)| VID 150  900 mV 


Differential Input S-parameter 
0.01 – 4.1 GHz 


SDD11 
  


1
) dB 


4.1 – 11.1 GHz   
2
) dB 


Differential to Common Mode 
Conversion 


3
) 


0.01 – 11.1 GHz SCD11   -10 dB 


Total Jitter  TJ   0.28 UI(p-p) 


Data Dependent Jitter  DDJ   0.1 UI(p-p) 


Uncorrelated Jitter  UJ   0.023 RMS 


 
1) Reflection coefficient given by equation SDD11(dB) < -12 + 2 x SQRT(f), with f in GHz. 
2) Reflection coefficient given by equation SDD11(dB) < -6.3 + 13 x Log10(f/5.5), with f in GHz. 
3) Common mode reference impedance is 25Ω.  


SFI Module Receiver Output Characteristics 


Parameter Conditions Symbol Min Typ Max Units 


Nominal Data Rate    10.3125  Gbd 


Reference Differential Output  
Impedance 


 Zd  100   


Termination Mismatch  ΔZd   5 % 


Output AC Common Mode Voltage     7.5 
mV 


(RMS) 


Differential Output Amplitude 
RLoad = 100 ohm, 
PIN_OMA  ≥ -8 dBm  


2 x |V(RD+) – V(RD-)| 
VOSPP 180 250 400 mV 


Differential Output S-parameter 
0.01 – 4.1 GHz 


SDD22 
  


1
) dB 


4.1 – 11.1 GHz   
2
) dB 


Common Mode Output Return Loss
4
) 


0.01 – 2.5 GHz 
SCC22 


  
3
) dB 


2.5 – 11.1 GHz   -3 dB 


Receiver Waveform Distortion 
Penalty 


 dWDP   1.5 dB 


 
1) Reflection coefficient given by equation SDD22(dB) < -12 + 2 x SQRT(f), with f in GHz. 
2) Reflection coefficient given by equation SDD22(dB) < -6.3 + 13 x Log10(f/5.5), with f in GHz. 
3) Reflection coefficient given by equation SCC22(dB) = -7 + 1.6 x f, with f in GHz 
4) Common mode reference impedance is 25Ω. 
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Optical Characteristics 


General Parameters 


Parameter Conditions 
Min Modal 
Bandwidth 
(MHz*km) 


Symbol Min 
Typical 
10GBd 


Units 


Operating Range 


62.5 µm FDDI MMF 
62.5 µm OM1 MMF 
50 µm OM2 MMF 
50 µm OM3 MMF 


 


lOP 0.5 220 m 


Optical Transmitter 


Parameter Conditions Symbol Min Typ Max Units 


Center Wavelength  TRP 1290 1310 1330 nm 


RMS Spectral Width     3.6 nm 


Average Launch Power  Pavg -6.5  0.5 dBm 


Optical Modulation Amplitude  POMA -4.5  1.5 dBm 


Extinction Ratio  ER 3.5   dB 


Relative Intensity Noise  RIN   -128 dB/Hz 


Optical Receiver 


Parameter Conditions Symbol Min Typ Max Units 


Center Wavelength  C 1260 1310 1355 nm 


Average Input Power  Pavg   0.5 dBm 


Overload Power in OMA  PMAX_OMA   1.5 dBm 


Receiver Sensitivity 
PRBS 2


31
-1, BER < 1*10


-12 


@10.3125GBd 
PIN(OMA)  -16 -13 dBm 


Stressed Receiver Sensitivity 
PRBS 2


31
-1, BER < 1*10


-12 


@ 10.3125GBd 
PIN(OMA)  -11.5 -8.5 dBm 


Stressed Receiver Sensitivity 
Symmetrical Test 


PRBS 2
31


-1, BER < 1*10
-12 


@ 10.3125GBd 
PIN(OMA)  -11 -8 dBm 


Loss of Signal 
Assert Pavg_as -25 -13  


dBm 
De-Assert POMA_deas  -11 -8 


Loss of Signal Hysteresis  Hyst 0.5   dB 


 
Note: The specified characteristics are met within the recommended range of operating. Unless otherwise noted, typical data are quoted 
at nominal voltages and +25°C ambient temperature. 
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Application Information 


Connector Pinout 


 


Electrical Pin Definition 


PIN Logic Symbol Name / Description Note 


1  VeeT Module Transmitter Ground 1 


2 LVTTL-O TX_Fault Module Transmitter Fault  


3 LVTTL-I TX_Dis Transmitter Disable; Turns off transmitter laser output  


4 LVTTL-I/O SDA 2-Wire Serial Interface Data Line 2 


5 LVTTL-I SCL 2-Wire Serial Interface Clock 2 


6  MOD_ABS (=MOD_DEF0) Module Absent, shorted to module ground  


7 LVTTL-I RS0 Receiver Rate Select  


8 LVTTL-O RX_LOS Receiver Loss of Signal Indication Active LOW  


9 LVTTL-I RS1 Transmitter Rate Select  


10  VeeR Module Receiver Ground 1 


11  VeeR Module Receiver Ground 1 


12 CML-O RD- Receiver Inverted Data Output  


13 CML-O RD+ Receiver Data Output  


14  VeeR Module Receiver Ground 1 


15  VccR Module Receiver 3.3 V Supply  


16  VccT Module Transmitter 3.3 V Supply  


17  VeeT Module Transmitter Ground 1 


18 CML-I TD+ Transmitter Non-Inverted Data Input  


19 CML-I TD- Transmitter Inverted Data Input  


20  VeeT Module Transmitter Ground 1 


 
1. Module ground pins Vee are isolated from the module case. 
2. Shall be pulled up with 1k-10k ohms to a voltage between 3.13 V and 3.47 V on the host board. 
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Application Schematics 


 
Recommended electrical connections to transceiver are shown below. Pull-ups: 1k – 10k ohms. 
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Interfacing the Transceiver 


Communication is done by a serial 2-wire interface compatible to the I2C bus protocol. Refer to SFF-8472 for 
a more detailed explanation of the registers: 
 


Base Address A0h 


Register Content 


0 - 95 
Serial Transceiver ID as 


defined in SFP MSA 


96 - 127 FCI Specific 


128 - 255 Reserved 


 
 
 
 
 
 
 
 
 
 
 
 
 


Digital Optical Monitoring 


The transceiver offers the ability to monitor important module parameter during operation. All five parameters 
listed below are continuously monitored for getting information about the current module status. All data is 
calibrated internally; there is no need for external post processing. 
 
Temperature 


Internally measured temperature data is represented as two’s complement of a signed 16-bit value in 
increments of 1/256 °C over a range of -40 to +100 °C. Accuracy is better than +/-3 °C. 
 
Supply Voltage (VCC) 


Internally measured supply voltage. Represented as a 16-bit unsigned integer with the voltage defined as the 
full 16 bit value (0 – 65535) with LSB equal to 100 μVolt, which yields to a total range of 0 to +6.55 Volts. 
Accuracy is better than +/-3 %. 
 
Laser Bias Current 


The DFB laser bias current is represented as a 16 bit unsigned integer with the current defined as the full 16-
bit value (0 – 65535) with LSB equal to 2 μA. Accuracy is better than +/-10 %.  
 
Optical Transmitter Power 


TX output power measurement is based on internal monitor diode feedback. Represented as a 16-bit 
unsigned integer with the power defined as the full 16 bit value (0 – 65535) with LSB equal to 0.1 μW. 
Accuracy is better than +/-3 dB over a range of Pavgmin to Pavgmax. 


Base Address A2h 


Register Content 


0 - 55 
Alarm & Warnings 


Thresholds & Limits 


56 - 95 
External calibration 


constants (not used) 


96 – 119 
Values from real time 
diagnostic monitoring 


120(LSB) – 
123(MSB) 


Passcode change field 


124(LSB) – 
127(MSB) 


Passcode entry field 


128 – 247 
Customer specific, writable 


area 


248 Input equalizer setting 


249 - 253 Reserved 


254 Feature code 


255 Reserved 
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Receiver Optical Power 


RX input power measurement is based on photodiode average current. Represented as a 16-bit unsigned 
integer with the power defined as the full 16 bit value (0 – 65535) with LSB equal to 0.1 μW. Accuracy is 
better than +/-3 dB over a range of -13 dBm to 0.5 dBm. 
 
Note: The specified characteristics are met within the recommended range of operating conditions regarding temperature and voltage. 


 


Tx Input Equalizer Adjustment 


The transceiver is equipped with an equalizer at the transmitter input (at the electrical module interface) to 
compensate for high frequency signal loss on the host board printed circuit board (Host-PCB) into which the 
transceiver is  plugged and to allow performance optimization in interaction with an host board equalizers (if 
there is one). 
There are different module equalizer settings available to adjust the strength of the equalization which may 
be selected according to the line length of Host-PCB signal tracks. 
 


MSB Content of Register 248 in Table A2h LSB 


reserved Tx2 Tx1 Tx0 reserved reserved reserved reserved 


 
Register 248 is always readable, but only writable if a valid passcode has been written to registers 124 – 127 
of table A2h before (see paragraph Passcode Entry and Modification below). Reserved bits of register 248 
should be written to 0. After power up, the module always comes up with its factory programmed default 
equalizer setting. 
 
Transmitter Input Signal Equalizer Settings: 
 


Tx2 Tx1 Tx0 Description 


0 X X Input equalizer off 


1 0 0 Low equalization 


1 0 1 Reserved 


1 1 0 Default equalization (factory setting) 


1 1 1 Reserved 


 
X: don’t care 
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Programmability Feature Code 


Register 254 of table A2h indicates the programmability features available and an implementation code to 
distinguish different implementations. This is a read only register. 
 


MSB Content of Register 254 in Table A2h LSB 


Tx Equal. reserved reserved reserved reserved I-Code2 I-Code1 I-Code0 


 
Tx Equal.: is set to 1 if the transceiver supports programming of the Tx equalizer. 
I-Code2…0: implementation code. Yields 001b at read out. 
 


Passcode Entry and Modification 


Write-access to the transceiver programmability features and to the customer specific writable area (128 – 
247 of table A2h) is granted via a valid passcode which has to be written to the passcode entry field 
(registers 124-127 of table A2h). Please contact FCI for the factory preset initial passcode. The passcode 
may be changed to a proprietary one by entering the new one into the passcode change field (registers 120-
123 of table A2h) after a valid passcode has been written to the passcode entry field. 
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Module Outline 


 
 


 
 
 
All dimensions shown are in millimeters. 
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Module Safety & Compliance 


FCI’s SFP+ LRM module is designed to meet international standards and requirements. The module is 
RoHS compliant according to the European Parliament requirements on the restriction of the use of 
hazardous substances in electrical and electronic equipment (RoHS). The module optical output power 
meets Class 1 requirements for laser safety. 
 


Requirements Standard 


Module Safety 
IEC 60950-1:2001 
EN 60950-1:2001 


RoHS Compliance 
RoHS 6/6 Directive 2002/95/EC 


Amendment 4054 (2005/747/EC) 


Laser Safety (Class 1) 
CDRH 21 CFR 1040.10 and 1040.11 (according FDA) 


IEC 60825-1 Rev2 2007 (according IEC) 


 


ESD & Electromagnetic Compatibility 


 


Requirements  Standard Value 


EMI (Emission) 


FCC Part 15 B 
EN 55022 Class B 


CISPR 22 
30 MHz … 40 GHz 


At least 6 dB 
margin to 


Class B limit 


EMI (Immunity) IEC 61000-4-3, 10 MHz … 1 GHz 
No bit errors 
at sensitivity 


limit 


ESD (Electrical connector) 
EIA/JESD22-A114-B 


MIL-STD 883C Method 3015.7 


≥ 2 kV 
≥ 1 kV (SFI 


signals) 


ESD (Module case) 
Air Discharge 


EN61000-4-2, Criterion B 
≥ 15 kV 


ESD (Module case) 
Contact Discharge 


EN61000-4-2, Criterion B 
≥ 8 kV 
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Eye Safety 


This laser based singlemode transceiver is a Class 1 product. It complies with IEC 60825-1 Edition 2 and 
FDA performance standards for laser products (21 CFR 1040.10 and 1040.11) except for deviations 
pursuant to Laser Notice 50, dated July 26, 2001. 


 
CLASS 1 LASER PRODUCT 


 
To meet laser safety requirements the transceiver shall be operated within the Absolute Maximum Ratings. 
 
Note: All adjustments have been made at the factory prior to shipment of the devices. No maintenance or 
alteration to the device is required. Tampering with or modifying the performance of the device will result in 
voided product warranty. Failure to adhere to the above restrictions could result in a modification that is 
considered an act of “manufacturing”, and will require, under law, recertification of the modified product with 
the U.S. Food and Drug Administration (ref. 21 CFR 1040.10 (i)). 
 


LASER EMISSION DATA 


 
 
 


Wavelength  1310 nm 


Maximum total output power 
(as defined by IEC: within 7 mm aperture at 70 mm distance) 


15.6 mW / 11.9 dBm 
 


Beam divergence (full angle) / NA (half angle) 11° / 0.1 rad 


 
 


  


  


 


Product Top View 


Rx 


Tx 
Laser 
Emission 
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Ordering Information 


 


Application Standard Part Number 


10G Ethernet IEEE 802.3 10GBASE-LRM TRX10GDL0610C3 
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1. Device Specifics 
 


GENNUM DEVICE CODE GN3052 
SILICON FAB Jazz Semiconductor 
TECHNOLOGY 0.18 µm SBC18HAZ 
RCHIP GN1557 
REDISTRIBUTION LAYER Fraunhofer 


 
 


The GN3052 utilizes a fully integrated silicon germanium (SiGe) BiCMOS transimpedance 
amplifier (TIA), providing wideband low noise pre-amplification of signal current from a PIN 
photodiode optimized for LRM MM fiber requirements. It features differential outputs and 
incorporates automatic gain control (AGC) to improve linear dynamic range. The GN3052 
provides state of the art sensitivity for both stressed and unstressed data, and is capable of 
maintaining excellent performance in the presence of extinction ratios from infinite to 3 dB. 
 
The GN3052 is manufactured using the GN1557 TIA, its qualification report is accepted in 
GenDoc ID#50845. The GN1557 is manufactured with Jazz Semiconductor’s 0.18um SiGe 
SBC18HAZ process. The Jazz qualification report is accepted in GenDoc ID#47381. The 
GN1557 incorporates a Fraunhofer’s post-passivation redistribution layer (RDL), its 
qualification report can be found in GenDoc ID# 494222.  
 
A photodiode manufactured by Albis is mounted on the TIA. The photodiode qualification 
report is accepted in GenDoc ID#42885. 


 
Some results are bridged from the GN3150 ROSA, which uses the same design and the 
same TO-leads as the GN3052. The results have been found to be representative following 
review by design, product engineering, and reliability quality engineering. 
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2. Reliability Qualification Summary Results for GN3052 ROSA 


 
Test stresses, conditions and failure criteria are shown in the table below  


 
Item Stress Vehicle Stress Condition Qty Readpoints Failure Criteria Results 


1 Solderability 
(TO-leads) 


Bridged to 
GN3150 


SAE: MIL-STD-883 
Method 2003, (Steam 
aging not required) 


11 n/a 


JESD22-B102D 
Each lead must have 
95% solder coverage 


minimum 


11/11 Pass 


2 Lead bending Bridged to 
GN3150 


EIAJ-ED4701/400 
Method 401, Bending 
force ~ 5N, 90 degree, 
3 sec, opposite 
direction bending 


11 n/a No cut, breakage or 
looseness.  11/11 Pass 


3 Lead pull Bridged to 
GN3150 


EIAJ-ED4701/400 
Method 401, Force ~ 
10N, regular outlet 
direction , 10 sec 


11 n/a No more than 30% 
pullouts 11/11 Pass 


4 
 


Resistance to 
soldering heat 
(ROSA leads) 


Bridged to 
GN3150 


260 C. Immersion of 
leads to within 2mm of 
body for 10 s +/-1s 


11 n/a   11/11 Pass 


5 Internal 
Moisture GN3052-LC MIL-STD-883 Method 


1018 11 n/a > 5000 ppm water 
vapor. 11/11 Pass 


6 Hermeticity GN3052-LC   11 n/a >5e-8 SCCS He 11/11 Pass  


7 Wire Pull GN3052-LC MIL-STD-883 Method 
2011 11 n/a < 3gms  11/11 Pass 


8 Wirebond 
Shear GN3052-LC 


MIL-STD-883 Method 
2011.7 or JESD22-
B116 


11 n/a  No separation under an 
applied stress  11/11 Pass 


9 Die Shear GN3052-LC MIL-STD-883 Method 
2019 


11 n/a <0.04kg/(0.0001 sq in) 11/11 Pass 
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Item Stress Vehicle Stress Condition Qty Readpoints Failure Criteria Results 


10 Thermal 
Shock 


GN3052-LC 
 
 


GN3052-SC 


MIL-STD-883 Method 
1011, DT>=100 C, 0 to 
100°C, 20 cycles, dwell 
time >= 5 min at 
temperature extremes, 
transfer time <= 10 
seconds, the device or 
module shall reach 
specified temperature 
within 5 minutes. RGA 
data on 11 parts after 
2000hrs 


14 
 
 


14 


RP0 before stress 
RP1 20 cyc 


URS change by >0.5dB, 
Delta responsivity> 0.5 
dB and dark current 
Ratio > 2X or I_dark > 
Idark_Spec.  Pass 
internal moisture post-
test 


14/14 Pass LC 
 
 


14/14 Pass SC 


11 Mate/Demate 


GN3052-LC 
 
 


GN3052-SC 


GR-468-CORE Issue 2,  
Sec. 3.3.1.4.1 (GR-326-
CORE Section 4.4.3.8) 


14 
 
 


14 


RP0 before test 
RP1 50 cyc 
RP2 100cyc 
RP3 150cyc 
RP4 200cyc 


URS change by >0.5dB, 
Delta responsivity> 0.5 
dB and dark current 
Ratio > 2X or I_dark > 
Idark_Spec. 


14/14 Pass LC 
 
 


14/14 Pass SC 


12 Mech Shock 


GN3052-LC 
 
 


GN3052-SC 


MIL-STD-883 Method 
2002, 5 times/axis; 
1500G, 0.5ms 


14 
 
 


14 


RP0 before test 
RP1 after stress 


URS change by > 0.5dB, 
Delta responsivity> 0.5 
dB and dark current 
Ratio > 2X or I_dark > 
Idark_Spec. 


14/14 Pass LC 
 
 


14/14 Pass SC 


13 Vibration 


GN3052-LC 
 
 


GN3052-SC 


MIL-STD-883 Method 
2007, Cond. A, 20G, 20 
- 2,000 Hz (Sinusoidal), 
4 min/cyc, 4 cyc/axis 


14 
 
 


14 


RP0 before test 
RP1 after stress 


URS change by >0.5dB, 
Delta responsivity> 0.5 
dB and dark current 
Ratio > 2X or I_dark > 
Idark_Spec. 


14/14 Pass LC 
 
 


14/14 Pass SC 


14 Hi Temp 
Storage GN3052-LC 


EIA/TIA-455-4A, 85C 
for 2000 hours.  RGA 
data on 4 parts after 
2000hrs 


14 


RP0 before stress 
RP1 500 hrs 
RP2 1000 hrs 
RP3 1500 hrs 
RP4 2000 hrs 


URS change by >0.5dB, 
Delta responsivity> 0.5 
dB and dark current 
Ratio > 2X or I_dark > 
Idark_Spec. Pass 
internal moisture post-
test 


14/14 Pass 2000 hrs 
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Item Stress Vehicle Stress Condition Qty Readpoints Failure Criteria Results 


15 Low Temp 
Storage GN3052-LC EIA/TIA-455-4A,  -40C 


for 2000 hours 14 


RP0 before stress 
RP1 500 hrs 
RP2 1000 hrs 
RP3 1500 hrs 
RP4 2000 hrs 


URS change by >0.5dB, 
Delta responsivity> 0.5 
dB and dark current 
Ratio > 2X or I_dark > 
Idark_Spec. 


14/14 Pass 2000 hrs 


16 Temp Cycle 


GN3052-LC 
 
 


GN3052-SC 


MIL-STD-883 Method 
1010, '- 40C ~ 85C, > 
10C/min. ramp, 15 
minute dwells, 500 
cycles (pass/fail), 1000 
cycles (info). RGA data 
on 4 parts after 500 cyc 


14 
 
 


14 


RP0 before stress 
RP1 100 cyc 
RP2 500 cyc 


RP3 1000 cyc for 
info 


URS & SRS change by 
>0.5dB, Delta 
responsivity> 0.5 dB and 
dark current Ratio>2X or 
I_dark>Idark_Spec. 


14/14 Pass 1000 cyc 


17 Damp Heat 
non-powered 


GN3052-LC 
 
 


GN3052-SC 


 MIL-STD-202 Method 
103 or IEC 68-2-3, 85C 
/ 85% RH, unbiased 
1000 hrs (pass/fail), 
2000 hrs (info). RGA 
data on 4 parts after 
2000hrs 


14 
 
 


14 


RP0 before stress 
RP1 500 hrs 
RP2 1000 hrs 


RP3  2000hrs for 
info 


URS change by >0.5dB, 
Delta responsivity> 0.5 
dB and dark current 
Ratio > 2X or I_dark > 
Idark_Spec.  Pass 
internal moisture post-
test  


14/14 Pass LC 2000 hrs 
 
 


14/14 Pass SC 2000hrs 


GN3052-SC 14 14/14 Pass 2000hrs  


GN3052-LC  
First Run 14 


 
14/14 Pass 500hrs 


8/14 Pass 1000hrs(1) 


6/6 Pass 2000 hrs(3) 
 


18 Damp Heat 
powered 


GN3052-LC  
Second Run 


85ºC, 85% Relative 
humidity 


14 


RP0 before stress 
RP1 500 hrs 
RP2 1000 hrs 


RP3  2000hrs for 
info 


URS change by >0.5dB, 
Delta responsivity> 0.5 
dB and dark current 
Ratio > 2X or I_dark > 
Idark_Spec.  


14/14 Pass 1000hrs 
10/14 Pass 1500hrs(1) 
10/10 Pass 2000 hrs 
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Item Stress Vehicle Stress Condition Qty Readpoints Failure Criteria Results 


19 HTOL GN3052-LC 


EIA/TIA-455-4A, 
Vcc=3.3 V, T=85°C for 
2000 hrs, 5000 hrs for 
info 


30 


RP0 before stress 
RP1 500 hrs 
RP2 1000 hrs 
RP3 1500 hrs 
RP4 2000 hrs 


RP5 5000hrs for info 


URS change by >0.5dB, 
Delta responsivity> 0.5 
dB and dark current 
Ratio > 2X or I_dark > 
Idark_Spec. 


30/30 Pass 1000 hrs 
29/30 Pass 1500 hrs(1) 


28/29 Pass 2000 hrs(1) 
28/28 Pass 5000 hrs 


Intel: ESD of at least 3 
pulses of 500V in worst 
case polarity followed 
by HTOL to 2000 hrs 


10 


RP0 before ESD 
RP1 after ESD 
RP2 500 hrs 
RP3 1000 hrs 
RP4 1500 hrs 
RP5 2000 hrs 


URS change by >0.5dB, 
Delta responsivity> 0.5 
dB and dark current 
Ratio > 2X or I_dark > 
Idark_Spec. 


 10/10 Pass 2000 hrs 


For information only: 
ESD of at least 3 pulses 
of 1000V in worst case 
polarity followed by 
HTOL to 2000 hrs 


10 


RP0 before ESD 
RP1 after ESD 
RP2 500 hrs 
RP3 1000 hrs 
RP4 1500 hrs 
RP5 2000 hrs 


URS change by >0.5dB, 
Delta responsivity> 0.5 
dB and dark current 
Ratio > 2X or I_dark > 
Idark_Spec. 


9/10 Pass 1500 hrs(1) 


9/9 Pass 2000 hrs 


For information only:  
ESD of at least 3 pulses 
of 2000V in worst case 
polarity followed by 
HTOL to 2000 hrs 


10 


RP0 before ESD 
RP1 after ESD 
RP2 500 hrs 
RP3 1000 hrs 
RP4 1500 hrs 
RP5 2000 hrs 


URS change by >0.5dB, 
Delta responsivity> 0.5 
dB and dark current 
Ratio > 2X or I_dark > 
Idark_Spec. 


9/10 Pass 2000 hrs(2) 


20 ESD+HTOL GN3052-LC 


Follow up experiment   
ESD of at least 3 pulses 
of 2000V in worst case 
polarity followed by 
HTOL to 2000 hrs 


10 


RP0 before ESD 
RP1 after ESD 
RP2 500 hrs 
RP3 1000 hrs 
RP4 1500 hrs 
RP5 2000 hrs 


URS change by >0.5dB, 
Delta responsivity> 0.5 
dB and dark current 
Ratio > 2X or I_dark > 
Idark_Spec. 


10/10 Pass 2000 hrs 
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Item Stress Vehicle Stress Condition Qty Readpoints Failure Criteria Results 


21 
Cyclic 


Temperature - 
Humidity 


GN3052-LC 
 
 


GN3052-SC 


MIL-STD-883 Method 
1004, No 
preconditioning. Normal 
operating conditions. 
Ramp time below zero 
to min storage temp 
should be rapid or with 
fast ramp time.  
Minimum of 10 cycles 
with 5 sub-cycles. 


14 
 
 


14 


RP0 before stress 
RP1 10 cyc 


URS change by >0.5dB, 
Delta responsivity> 0.5 
dB and dark current 
Ratio > 2X or I_dark > 
Idark_Spec. 


14/14 Pass LC 
 
 


14/14 Pass SC 


22 Wiggle 


GN3052-LC 
 
 


GN3052-SC 


Motor settings: 
Acceleration 0.5rev/sec 
Velocity: 0.5 rev/sec 
The load applied is 0.25 
lbf and 0.5 lbf 


20 
 
 


20 


n/a Delta responsivity> 0.5 
dB 


20/20 Pass  
for SC and LC 


23 Flammability Bridged to 
GN3150 


GR-468-CORE  Issue 
2,  Sec 3.2.10.3 MIL-
STD-883E, Method 
2003.7, UL94 Rating 


5 n/a Meet the 
UL94 V0 Criteria 5/5 Pass 


24 ESD GN3052-LC 
 MIL-STD-883 Method 
3015.7; JESD22-A114-
A( 1KV HBM) 


8 n/a 


Determine using the 
Human Body Model 
(HBM), R-1.5Kohm, C-
100pF 


8/8 Pass 1KV HBM 


25 ESD GN3052-LC 
 MIL-STD-883 Method 
3015.7; JESD22-A114-
A(2 KV HBM) 


8 n/a 


Determine using the 
Human Body Model 
(HBM), R-1.5Kohm, C-
100pF 


8/8 Pass 2KV HBM 
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Item Stress Vehicle Stress Condition Qty Readpoints Failure Criteria Results 


MIL-STD-883 Method 
2019 
Shear testing, all 
directions 


22 n/a <0.04kg/(0.0001 sq in) 22/22 Pass 


MIL-STD-883 Method 
2019 
Shear testing, all 
directions following 
1000 TC B 


22 n/a <0.04kg/(0.0001 sq in) 22/22 Pass 26 Photodiode 
die attach GN3052-LC 


MIL-STD-883 Method 
2019 
Shear testing, all 
directions following 
HTS-(85C) 


22 n/a <0.04kg/(0.0001 sq in) 22/22 Pass 


(1) The parts failing the experiment were all damaged by electrical overstress during the reliability qualification experiment. Six parts were damaged by power outtage 
to the entire reliability lab. Seven parts were damaged by high-voltage transients in the power supply that biased the parts during the reliability stress experiment.  
The details are described in report GenDoc 50887. 


(2) One unit failed @ 2000 hrs the RSSI-100uW (1310nm) test. Failure analysis was inconclusive, with no apparent defects found on the PD, TIA or wirebonds. See 
Failure analysis report F080609. Risk level deemed low. Experiment is being repeated to discard any systematic failure mechanism.  


(3) Two units were removed from the population for high-voltage transient characterization. 
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3. CONCLUSION 
 
Process qualification reports demonstrate that the processes are in volume production and are fully qualified by 
the suppliers and Gennum Corporation.  
 
Gennum Corporation considers these processes and libraries acceptable for use for the design and manufacture 
of Gennum’s products. 
 
The product GN3052 passed reliability tests, no performance degradation was observed during the evaluation. 
One unit failed after 2000hrs of “ESD (2KV HBM) + HTOL”; risk level deemed low based on FA report and the 
pass results during normal HTOL and the additional “ESD+HTOL” experiments. Second experiment for 
ESD+HTOL is successfully completed which discard any systematic failure mechanism. This device meets 
Gennum’s Reliability Standards and it is considered fit for Customer use. 
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4. Drift Analysis 
 
Acronym List: 
 
CTH:  Cyclic Temperature Humidity  
M-D:  Mate- Demate 
MS:  Mechanical Shock 
MV:  Mechanical Vibration 
TC:  Temperature Cycling 
TS:  Thermal Shock 
HTS:  GN3052 High Temperature Storage 
HTOL:   GN3052 High Temperature Operating Life 
DHU:   GN3052 Damp Heat – UnBias 
DHB:  GN3052 Damp Heat – Bias 
DHB2:  GN3052 Damp Heat – Bias Second Run 
LTS:  GN3052 Low Temperature Storage 
ESD+HTOL1 GN3052 ESD+HTOL(500V) 
ESD+HTOL2 GN3052 ESD+HTOL(1000V) 
ESD+HTOL3 GN3052 ESD+HTOL(2000V) 
ESD+HTOL4 GN3052 ESD+HTOL(2000V)- Second Run 
ESD1:  GN3052 ESD HBM 1KV 
ESD2:  GN3052 ESD HBM 2KV 
RP0:  Read Point 0 
RP1:  Read Point 1 
RP2:  Read Point 2 
RP3:   Read Point 3 
RP4:   Read Point 4 
RP5:  Read Point 5 
 







 


GENNUM Confidential                             GenDoc # 51065    Rev2                                 Page 11 of 32 


GN3052-LC 
 


Variability Gauge Test name=Icc-dark (mA) 


 
Variability Gauge Test name= DELTA Icc-dark (mA) 
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Variability Gauge Test name=RSSI-100uW (1310nm) (uA) 


 
Variability Gauge Test name= DELTA RSSI-100uW (1310nm) (uA) 
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Variability Gauge Test name=RSSI-dark (uA) 


 
Variability Gauge Test name= DELTA RSSI-dark (nA) 
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Variability Gauge Test name=UnStressed Circadiant OST (OMA dBm) 


 
Variability Gauge Test name= DELTA UnStressed Circadiant OST (OMA dBm) 
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GN3052-SC 


 
Variability Gauge Test name=Icc-dark (mA) 
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Variability Gauge Test name= DELTA Icc-dark (mA) 
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Variability Gauge Test name=RSSI-100uW (1310nm) (uA) 
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Variability Gauge Test name= DELTA RSSI-100uW (1310nm) (uA) 
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Variability Gauge Test name=RSSI-dark (nA) 
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Variability Gauge Test name=DELTA RSSI-dark (nA) 
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Variability Gauge Test name=UnStressed OST (OMA dBm) 
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Variability Gauge Test name= DELTA UnStressed OST (OMA dBm) 
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Additional Tests 
 
Solderability - Bridge results from GN3150 (TO-leads, steam aging not required) 
 
0/11 fail 
 
Sample #1 
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Lead Bending Bridge results from GN3150 
GN3150 ROSA 
EIAJ-ED4701/400, method 401 
1) Lead wire diameter (d) in the range of 0.5 < d < 0.8 should withstand 5N 
load force 
2) Lead wire diameter (d) in the range of 0.3 < d < 0.5 should withstand 2.5N 
load force 
Bending the terminal body by 90 degrees, and then return it to the original 
state, carry out this operation within 3 sec. 
Bending the terminal by 90 degrees and with the same speed in the opposite 
direction 
 
Results: 
All samples passed after visual inspection (under 20X magnification) 
Pass/failure criteria: 
No cuts, breakage or looseness 


 
Lead Pull Bridge results from GN3150 
 
GN3150 ROSA 
EIAJ-ED4701/400, method 401 
1) Nominal lead wire diameter (d) in the range of 0.5 < d < 0.8 should withstand 
10N pull force 
2) Nominal lead wire diameter (d) in the range of 0.3 < d < 0.5 should withstand 
5N pull force 
Apply the pull forces in the regular outlet direction and keep it unchanged for 
10 sec. 
 
Results: 
All samples passed after visual inspection (under 20X magnification) 
Pass/failure criteria: 
No cuts, breakage or looseness 
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Resistance to Solder Heat - Bridge results from GN3150 
 
0/11 Fail 
 
Sample #1 
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 Wire Pull GN3052-LC  
 


  


  







 


GENNUM Confidential                             GenDoc # 51065    Rev2                                 Page 23 of 32 


 
Wirebond Shear GN3052-LC  
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Die Shear  GN3052-LC  
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Wiggle Test  GN3052-LC 


 
• Motor setting: 


o Acceleration 0.5 revs/sec2 
o Velocity 0.5 revs/sec 
o Distance 180000 


• Remarks: 
o SMF28 LC-fiber is used (manufacturer: Go4Fiber) 
o For detailed wiggle test data please refer to the table below 
o Units in the table below is are "uA" 
o Temperature: 22 degC 
o Supply voltage: 3.3 Volts 
o 100uW 1310nm light source was launched into the DUT for testing 
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Wiggle Test  GN3052-SC 


 
• Motor setting: 


o Acceleration 0.5 revs/sec2 
o Velocity 0.5 revs/sec 
o Distance 180000 


• Remarks: 
o SMF28 SC-fiber is used (manufacturer: Go4Fiber) 
o For detailed wiggle test data please refer to the table below 
o Units in the table below is are "uA" 
o Temperature: 22 degC 
o Supply voltage: 3.3 Volts 
o 100uW 1310nm light source was launched into the DUT for testing 
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Flammability - Bridge results from GN3150 
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Internal Moisture GN3052 
 


Internal Moisture Content & Residual Gas Analysis
MIL-STD-883, Method 1018
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Hermeticity GN3052 
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Photodiode die attach following HTS 
 


Die Shear Test 


MIL-STD-883, Method 2019


PD


Sample no.
Shear force 


(g)


1 461.53


2 338.07


3 240.16


4 279.26


5 197.61


6 426.95


7 269.38


8 223.56 PD dimension: 300um*350um


9 293.5 All samples passed 2x criteria


10 285.63


11 439.08


12 367.07


13 386.82


14 273.11


15 374.43


16 229.63


17 364.82


18 225.64


19 386.59


20 218.6


21 191.55


22 307.51


23 355.85


24 293.2


25 370.18


Average 311.99


Max 461.53


Min 191.55


Range 269.98


Qualify Build : Die Shear Test for TIA


Result: All sample passed 2x spec.


3


45


1


2
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Photodiode die attach following TC 
  


Die Shear Test 


MIL-STD-883, Method 2019


PD


Sample no.
Shear force 


(g)


1 331.6


2 258.1


3 308.79


4 261.5


5 416.44


6 350.6


7 425.29


8 471.66 PD dimension: 300um*350um


9 289.63 All samples passed 2x criteria


10 218.5


11 371.19


12 366.69


13 270.81


14 460.29


15 525.22


16 491.89


17 253.39


18 239.09


19 556.17


20 390.63


21 456


22 361.23


23 499.88


24 307.41


25 313.89


Average 367.84


Max 556.17


Min 218.5


Range 337.67


Qualify Build : Die Shear Test for TIA


Result: All sample passed 2x spec.


3


45


1


2
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5. Revision History 
 
Revision Number Issued Date Comments 


Rev 0 September 02, 
2008 


New Report 


Rev 1 November 07, 
2008 


HTOL 5000 hrs and ESD+HTOL(2KV) 500 hrs second experiment data 
added 


Rev 2 January 18, 2008 ESD+HTOL(2KV) 2000 hrs second experiment data added 


 





