Linktel

TECHNOLOGIES

LX8501CDR

100G 100m QSFP28 Transceiver

100GBASE-SR4

Product Features

Compliant with IEEE Std 802.3bm, 100G BASE SR4 Ethernet

Compliant with QSFP28 MSA

Management interface specifications

per SFF-8636

Single MPO connector receptacle

4 channels 850nm VCSEL array

4 channels PIN photo detector array

Up to 103.1Gb/s data rates

Single +3.3V power supply

Class 1 laser safety certified

Commercial operating temperature:0°C to +70°C
Up to 70m on OM3 MMF and 100m on OM4 MMF
RoHS6 Compliant

Descriptions
LX8501CDR QSFP28 transceivers are designed for use in 100Gb/s links over multimode fiber. They

integrates four channel VCSEL array and four channel PIN photodiode array, the module can operate
at 103.1Gb/s up to 70m using OM3 or 100m using OM4 MMF. They are compliant with the QSFP28
MSA and IEEE 802.3bm 100GBASE-SRA4.
LX8501CDR are compliant with RoHS.

Ordering Information

Table 1. Ordering Information

Part Number Transmitter  Output Power Receiver Sensitivity Reach

Applications

100G BASE-SR4 Ethernet

Data Center

Temp DDM RoHS

LX8501CDR  850nm VCSEL -8.4 ~ +2.4dBm PIN <-10.3dBm 100m 0~70°C Available Compliant
Pin Description
Table 2. Pin Description
Pin Name Function/Description Notes
1 GND Transmitter Ground (Common with Receiver Ground) 1
2 Tx2- Transmitter Inverted Data Input
3 Tx2+ Transmitter Non-Inverted Data output
4 GND Transmitter Ground (Common with Receiver Ground) 1
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5 Tx4- Transmitter Inverted Data Input
6 Tx4+ Transmitter Non-Inverted Data output
7 GND Transmitter Ground (Common with Receiver Ground)
8 ModSelL  Module Select
9 ResetL Module Reset
10 VceRx 3.3V Power Supply Receiver
11 SCL 2-Wire serial Interface Clock
12 SDA 2-Wire serial Interface Data
13 GND Transmitter Ground (Common with Receiver Ground)
14 Rx3+ Receiver Non-Inverted Data Output
15 Rx3- Receiver Inverted Data Output
16 GND Transmitter Ground (Common with Receiver Ground) 1
17 Rx1+ Receiver Non-Inverted Data Output
18 Rx1- Receiver Inverted Data Output
19 GND Transmitter Ground (Common with Receiver Ground) 1
20 GND Transmitter Ground (Common with Receiver Ground) 1
21 Rx2- Receiver Inverted Data Output
22 Rx2+ Receiver Non-Inverted Data Output
23 GND Transmitter Ground (Common with Receiver Ground) 1
24 Rx4- Receiver Inverted Data Output 1
25 Rx4+ Receiver Non-Inverted Data Output
26 GND Transmitter Ground (Common with Receiver Ground) 1
27 ModPrsl  Module Present
28 IntL Interrupt 2
29 VeeTx 3.3V power supply transmitter
30 Vceel 3.3V power supply
31 LPMode Low Power Mode 2
32 GND Transmitter Ground (Common with Receiver Ground)
33 Tx3+ Transmitter Non-Inverted Data Input
34 Tx3- Transmitter Inverted Data Output
35 GND Transmitter Ground (Common with Receiver Ground) 1
36 Tx1+ Transmitter Non-Inverted Data Input
37 Tx1- Transmitter Inverted Data Output
38 GND Transmitter Ground (Common with Receiver Ground) 1

Notes:

1.The module signal grounds are isolated from the module case.

2.This is open collector/drain output that on the host board requires a 4.7KQ to 10KQ pull-up resistor to VccHost.
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38 GND GND i
37  TX1n

TX2n 2
36 TX1p

TX2p 3
35 GND

GND 4
34 TX3n

TX4n 5
33 TX3p

TX4p 8
32 GND GND 7
31  LPMode O

o) ModSelL 8

30 Vcct = Resetl 9
29  VeeTx a

VCceRx 10
28 IntL m scL 11
27 ModPrsL Q

@« SDA 12

26 GND ®

GND 13
25 RXd4p

RX3p 14
24 RXd4n

RX3n 15
23 GND

GND 16
22 RX2p

RX1p 17
21 RX2n
20 GND RX1n 18

GND 19

Top Side Bottom Side

Figure 1. Host PCB QSFP28 pad assignment top view

Absolute Maximum Ratings

Stresses in excess of the absolute maximum ratings can cause permanent damage to the device.
These are absolute stress ratings only. Functional operation of the device is not implied at these or
any other conditions in excess of those given in the operational sections of the data sheet. Exposure
to absolute maximum ratings for extended periods can adversely affect device reliability.

Table 3. Absolute Maximum Ratings

Parameter Symbol Minimum Maximum Unit
Storage Temperature Ts -40 85 °C
Relative Humidity RH 5 95 %
Supply Voltage Vee -0.5 4.0 \

Recommended Operating Conditions

Table 4. Recommended Operating Conditions

Parameter Symbol Min Typ Max Unit
Operating Case Temperature Te 0 25 70 oC
Supply Voltage Vee 3.135 3.3 3.465 Vv
Data Rate PER Channel - - 25.78125 - Gb/s
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Transceiver Electrical Characteristics

Table 5.Transceiver Electrical Characteristics

Parameter Symbol Minimum  Typical = Maximum Unit Notes

Module Supply Current Icc - - 750 mA -
Power Dissipation Pp - - 2.5 w -
Input Differential Impedance Z\N - 100 - Q -
Differential Data Input Swing VN, p-p 180 - 900 mVp_p -
Output Differential Impedance Zg - 100 - Q -
Differential Data Output Swing Vout p-p 300 - 850 mVp_p 1
Transition Time (20% to 80%) T Tf 12 ps

Notes:

1. Internally AC coupled, but requires a external 100Q differential load termination.

Transmitter Optical Characteristics

Table 6. Transmitter Optical Characteristics

Parameter Symbol Minimum Typical Maximum Unit Notes

Launch Optical Power Po -8.4 - +2.4 dBm 1
Center Wavelength Range Ac 840 850 860 nm -
Extinction Ratio EX 2 - - dB 2
Spectral width(RMS) AA - - 0.6 nm

Transmitter and Dispersion Penalty TDP - - 4.3 dB -
Optical Return Loss Tolerance ORLT - - 12 dB -
Eye Diagram IEEE Std 802.3bm compatible

Notes:
1. The optical power is launched into OM3 MMF.
2. Measured with a PRBS 231-1 test pattern @25.78125Gbps.

Receiver Optical Characteristics

Table 7. Receiver Optical Characteristics

Parameter Symbol Minimum Typical Maximum Unit [\ o] =1
Center Wavelength Ac 840 850 860 nm -
Average Receiver Sensitivity (Payg) S - - -10.3 dBm 1
Average Receiver Sensitivity (Payg) S -7.5 dBm 2
Receiver Overload (Pyq) PoL 2.5 - - dBm
Damage Threshold PoL 3.4 - - dBm
Optical Reflectance ORL - - -12 dB -
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LOS De-Assert LOSp - - -11 dBm -
LOS Assert LOSA -30 - - dBm -
LOS Hysteresis - 0.5 - 5 dB -

Notes:
1.  Measured with PRBS 231-1 test pattern, 25.78125Gb/s, BER<5E-5.
2. Measured with PRBS 231-1 test pattern, 25.78125Gb/s, BER<10-12,

EEPROM Serial ID Memory Contents

2-Wire Serial Address 1010000x
Lower Page 00h
0 Identifier
1- 2 Status
3- 21 Interrupt Flags
22- 33 Free 51de Device Monitors
34- 81 Channel Monitors
82- B5 Reserved
88- 98 Control
99 Reserved
100-104 Hardware Interrupt Fin Masks
105-106 Vendor Specific
107 Reserved
108-110 Free 5ide Dewice Properties
111-112 Assigned for wse by PCI Express
113 Free Side Dewice Properties
114-118 Reserved
119-122 Password Change Entry Area

(Dptional)
123-126 Password Entry Area (Opticnal)
127 Page Select Byte
Optional Optional Optional
Upper Page 00h Page 01h Page 0Zh Page 03h
e . 128-255 User 128-175% Free 5ide
128 Identifier 128 CCAPPS EEPROM Data Device Thresholds

1 [

129-191 Base ID Fields | oy 1o01e Lenath
130-131 Application
Code Entry O

132-133 Application
Code Entry 1

134-253 other entries

176-223 Channel

192-223 Extended ID Thresholds
224-255 Vendor Specific 224 Tx ELE RY e
ID o g
225 RX output
amp1itude

indicators
226-241 Channel
Controls
242-251 Channel
Monitor Masks

254-255 Application i ;
Code Entry TL 252-255 Reserved

FIGURE &-1 COMMON MEMORY MAP

The QSFP28 SMA defines the operation of the QSFP28 2-wire serial interface which is used for
serial ID, digital diagnostics, and certain control functions. The 2-wire serial interface is mandatory for
all QSFP28 modules. Received power monitoring, transmitted power monitoring, bias current
monitoring, supply voltage monitoring and temperature monitoring all are implemented. The memory

contents are shown in Table 8.
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Table 8. Serial ID Memory Contents

Data

Address Name of Field Contents(Hex) Description

128 Identifier 11 QSFP28

129 Ext. Identifier 8C 2.5W max, With TX/RX CDR

130 Connector 0oC MPO 1x12

131-138 grc))?:ri)fliigant(i:c;n gg 88 000040 40 Transceiver Codes

139 Encoding 07 256B/257B

140 BR, Normal(100Mb/s) FF

W SR

142 Length (SMF)-km 00

143 Length (OM3-50um) 23 -

144 Length (OM2-50um) 00 -

145 Length(OM1-62.5um) 00 -

o eeComer oo -

147 Device Tech 00 Uncooled transmitter and PIN detector
4C 49 4E 4B 54

148-163 Vendor name 454C 2020 20 LINKTEL (ASCII)
202020202020

164 Extended Module 00

165-167 Vendor OUI 00 00 00
4C 58 38 35 30 31

168-183 Vendor PN 434452202020 LX8501CDR(ASCII)
202020 20

184-185 Vendor rev 31 2E Rev 1.0 ( ASCII)

186-187 Wavelength(1/20nm) 42 68 850nm

188-189 Wavelength Tolerance 07 DO +/-10nm

190 Max Case Temp 46 70C

191 CC_BASE XX Check sum of bytes 128 - 190

192 Link Codes 02 100GBASE-SR4,25GBASE-SR

193-195 Options 00 30 9A

196-211 Vendor SN gg 3(1) g? gg gg 28 %ﬁrg%i\égr&l)gr of transceiver (ASCII). For example
202020 20

212-219  Date code XKXXXXX0OX 20 Year (2 bytes), Month (2 bytes), Day (2 bytes)

220 _IIZ_))i,?)%nostic Monitoring 0oC Transmitter and Receiver average power

221 Enhanced Options 00

222 BR, Normal(250Mb/s) 67 25.78Gb/s

223 CC_EXT XX Check sum for bytes 192-222

224-255 00

Note: The “xx” byte should be filled in according to practical case. For more information, please refer to the related
document of SFF-8636.
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Diagnostic Monitor Specifications

The digital diagnostic monitoring interface also defines memory map in EEPROM, For detalil
EEPROM information, please refer to the related document of SFF-8636. The monitoring
specification of this product is described in Table 9.

Table 9. Diagnostic Monitor Specifications

Parameter Range Accuracy Calibration
Temperature LX8501CDR -10to +80 C +3C Internal
Voltage 29t03.6V +3% Internal
Bias Current 2to 14mA +10% Internal
TX Power -9.4 to +3.4dBm +2dB Internal
RX Power -11 to +3.4dBm +2dB Internal
Recommended Host Board Power Supply Filter Network
TuH
Ve Tx J__ _.-L.
0.1 uF 2k
GND Veo_host =
3.3 Volt
L L tuH |
Veo Rx T ,] T J.
== 0.1 uF X2 uF 0,1 uFmn 22 uF
1uH -
Ve
At uF J-EE ufF
GhDO I
O5FP Module b2 =
Figure 2. Recommended Host Board Power Supply Filter Network
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Figure 4. Recommended Application Interface Block Diagram

100GBASE-SR4
Recommended Application Interface Block Diagram
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Mechanical specifications
2
=
42+015 -
: D |
S\ =
207MN_| =
1231405 =
52.6+0.2 o
29.6:01 Sl
a0 e o TTe —F

122+0.2

13.680.1

&

&

16420.1

183501

Figure 5. Outline Drawing
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For More Information
Linktel Technologies Co., Ltd

http://www.linkteltech.com

Linktel China

No. 20, University Science Park Road,

East Lake Hi-tech Development Zone, Wuhan, 430223, China
Tel: +86 (27) 8792 9213

sales@linkteltech.com

Linktel USA
1601 McCarthy Blvd #9, Milpitas, CA 95035, USA
Tel: +1 (408) 807 0482

sales@linkteltech.com
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