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Product Features

 MTP/MP0 optical connector

 S ingle +3.3V power supply

 Hot-pluggable QSFP28 MSA form factor

 Up to 100mOM4 MMF Distance

 4x28G E lectrical S erial Interface (CE I-28G-VSR )

 AC coupling of CML signals

 Low power dissipation(Max:3.5W)

 Built in digital diagnostic function

 Operating case temperature range:0℃ to 70℃

 Compliant with 100GBASE -SR4

 I2C Communication Interface

Applications

 100GBASE -SR4

 Infiniband QDR and DDR interconnects

 100G Datacom connections

Standards

 Compliant with IEEE 802.3ba

 Compliant with QSFP28 MSA hardware specifications

 Compliant with RoHS
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Ordering Information

General

FH-Q28SR4CDM01 100G QSFP28 SR4 optical transceiver integrates the transmit and receivepathonto onemodule.

It converts parallel electrical input signals into parallel optical signals, by a drivenVertical Cavity SurfaceEmitting Laser

(VCSEL) array. The transmittermodule accepts electrical input signals compatiblewithCommonModeLogic (CML)

levels. All input data signals aredifferential and internally terminated. The receivermodule converts parallel optical input

signals via aphoto detector array into parallel electrical output signals. The reCML) levels. A ll data signals are

differential and support a data rates up to 27.9525Gb/s per channel.ceivermoduleoutputs electrical signals arealso

voltage compatiblewith CommonMode LogicOnThismodule features a hot-pluggable electrical interface, low power

consumption, and2-wire serial interface.

AbsoluteMaximumRatings

Note: Stress in excess of themaximumabsolute ratings can causepermanent damage to the transceiver.

Part Number Output Power Rec. Sens Data Rate Wavelength Distance

FH-Q28SR4CDM01 -8.4~+2.4db -10.3db 100G 850nm 100M

Parameter Symbol Min Max Unit Note

StorageTemperature TS -40 85 °C

RelativeHumidity RH 0 85 %

Supply Voltage V cc -0.5 3.6 V

Rx Damage Threshold,per Lane PRdmg 5.5 dBm
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Recommended Operating Conditions

Parameter Symbol Min Typ Max Units Note

Operating CaseTemperature TC 0 - +70 °C

Power Supply Voltage VCC 3.14 3.3 3.47 V

Data rate 103.125 112 Gb/s

Link Distance (OM3) 70 m

Link Distance (OM4) 100 m

E lectrical Characteristics (T op=0~70℃ , V cc=3.14~3.47V )

(Testedunder recommendedoperating conditions,unless otherwisenoted)

Parameter Symbol Min Typ Max Unit Notes

Transmitter

Signaling rateper lane DRPL 25.78125 ± 100 ppm Gb/s

Differential pk-pk input voltage

tolerance

Vin,dpp 900 mV

Single-ended voltage tolerance Vin,pp -0.35 +3.3 V

Module stress input test Per IEEE 802.3bm

Receiver

Signaling rateper lane DRPL 25.78125 ± 100 ppm Gb/s

Differential data output swing Vout,pp 400 800 mV

Eyewidth Ew 0.57 UI

Vertical eye closure VEC 5.5 dB

Differential terminationmismatch Tm 10 %

Transition time, 20% to80% Tr,Tf 12 ps
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Optical Characteristics (T op=0~70℃ , V cc=3.14~3.47V )

(Testedunder recommendedoperating conditions,unless otherwisenoted)

Parameter Symbol Unit Min Typ Max Notes

Transmitter

Signaling rate, each lane DRpl Gb/s 25.78125 ±100 ppm 1

CenterWavelengthe λ nm 840 850 860

RMS Spectral Width nm 0.6

Average launchpower, each lane Pavg dBm -8.4 2.4

Optical modulationamplitude, each

lane (OMA)

OMA dBm -6.4 3

Extinction ratio ER dB 2

Average LaunchPower of OFF

Transmitter, per Lane

RIN dBm -30

Encircled Flux FLX dBm

>86% at 19 um

<30% at 4.5 um

Optical return loss tolerance dB 12

Transmitter eyemask {X 1, X 2, X 3,

Y 1, Y 2, Y 3}

{0.3,0.38,0.45,0.35,0.41,0.5} 2

Receiver

ReceiveRate for Each Lane DRpl Gb/s 25.78125 ±100 ppm 3

Four LaneWavelengthRange λ nm 840 860

Overload Input Optical Power Pmax dBm 3.4

AverageReceivePower for Each

Lane

Pin dBm -10.3 2.4 4

Receiver Sensitivity(OMA)per lane Psens dBm -5.2

Recevier Reflectance Rfl dB -12

Receiver EyeMaskDefinition {X 1,

X 2, X 3, Y 1, Y 2,Y 3}

{0.28,0.5,0.5,0.33,0.33,0.4} 5

Los De-Assert Pd dBm -13
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Los Assert Pa dBm -30

LossHysteresis Pd-Pa dBm 0.5

Notes:

1. Transmitter consists of 4 lasers operating at amaximumspeedof 25.78125Gb/s ±100ppmeach.

2. Hit Ratio 1.5 x 10-3 hits/sample.

3. Receiver consists of 4 photodetectors operating at amaximumspeedof 25.78125Gb/s ±100ppmeach.

4. Minimumvalue is informativeonly andnot theprincipal indicator of signal strength.

5. Hit Ratio 5 x 10-5 hits/sample.

Pin Definitions And Functions

Pin Name Logic Description

1 GND Ground 1

2 Tx2n CML-I Transmitter InvertedData Input 10

3 Tx2p CML-I Transmitter Non-InvertedData Input 10

4 GND Ground 1

5 Tx4n CML-I Transmitter InvertedData Input 10

6 Tx4p CML-I Transmitter Non-InvertedData Input 10

7 GND Ground 1

8 ModSelL LVTTL-I Module Select 3
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9 ResetL LVTTL-I ModuleReset 4

10 V cc Rx +3.3V Power Supply Receiver 2

11 SCL LVCMOS

-I/O

2-wire serial interface clock 5

12 SDA LVCMOS

-I/O

2-wire serial interfacedata 5

13 GND Ground 1

14 Rx3p CML-O Receiver Non-InvertedDataOutput 9

15 Rx3n CML-O Receiver InvertedDataOutput 9

16 GND Ground 1

17 Rx1p CML-O Receiver Non-InvertedDataOutput 9

18 Rx1n CML-O Receiver InvertedDataOutput 9

19 GND Ground 1

20 GND Ground 1

21 Rx2p CML-O Receiver Non-InvertedDataOutput 9

22 Rx2n CML-O Receiver InvertedDataOutput 9

23 GND Ground 1

24 Rx4p CML-O Receiver Non-InvertedDataOutput 9

25 Rx4n CML-O Receiver InvertedDataOutput 9

26 GND Ground 1

27 ModPrsL LVTTL-O ModulePresent 6

28 IntL LVTTL-O Interrupt 7

29 V cc Tx +3.3V Power supply transmitter 2

30 V cc1 +3.3V Power supply 2

31 LPMode LVTTL-I Low PowerMode 8

32 GND Ground 1

33 Tx3p CML-I Transmitter Non-InvertedData Input 10

34 Tx3n CML-I Transmitter InvertedData Input 10

35 GND Ground 1

36 Tx1p CML-I Transmitter Non-InvertedData

37 Tx1n CML-I Transmitter InvertedData Input 10

38 GND Ground 1

Notes:

1: GND is the symbol for signal and supply (power) common for themodule. A ll are commonwithin themodule andall module voltages are

referenced to this potential unless otherwise noted. Connect these directly to thehost board signal-commongroundplane.

2: V cc Rx, V cc1 and V cc Tx shall beapplied concurrently. V cc Rx V cc1 andVcc Tx may be internally connectedwithin themodule in any

combination. Theconnector pins are each rated for amaximumcurrent of 1000mA. Recommended host boardpower supply filtering is shown

below .
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3: TheModSelL is an input pin. Whenheld low by thehost, themodule responds to 2-wire serial communication commands. TheModSelL allows

theuseof multiplemodules on a single 2-wire interface bus. When theModSelL is "High", themodule shall not respond to or acknowledge any

2-wire interface communication fromthehost. ModSelL signal input nodeshall be biased to the "High" state in themodule. In order to avoid

conflicts, the host systemshall not attempt 2-wire interface communications within theModSelL de-assert time after any modules are deselected.

Similarly, the host shall wait at least for theperiod of theModSelL assert time before communicating with thenewly selectedmodule. Theassertion

andde-asserting periods of different modules may overlap as long as the above timing requirements aremet.

4: TheResetL pin shall bepulled to V cc in themodule. A low level on theResetL pin for longer than theminimumpulse length (t_Reset_init)

initiates a completemodule reset, returning all usermodule settings to their default state. Module Reset Assert Time (t_ init) starts on the rising edge

after the low level on theResetL pin is released. During the execution of a reset (t_ init) thehost shall disregard all status bits until themodule

indicates a completionof the reset interrupt. Themodule indicates this by asserting "low" an IntL signal with theData_Not_Ready bit negated. Note

that on power up (including hot insertion) themodule should post this completion of reset interrupt without requiring a reset.

5: Low speed signaling other thanSCL and SDA is basedon Low Voltage TTL (LV TTL) operating at V cc. V cc refers to thegeneric supply voltages

of V ccTx, V ccRx, V cc_host or V cc1.

Hosts shall use apull-up resistor connected to V cc_host oneachof the2-wire interface SCL (clock), SDA (data), andall low speed status outputs.

TheSCL and SDA is ahot plug interface thatmay support a bus topology.

6: ModPrsL is pulled up to V cc_Host on thehost board andgrounded in themodule. TheModPrsL is asserted "Low" when inserted anddeasserted

"High" when themodule is physically absent fromthehost connector.

7: IntL is anoutput pin. When IntL is "Low", it indicates apossiblemodule operational fault or a status critical to thehost system. Thehost identifies

the source of the interrupt using the2-wire serial interface. The IntL pin is an open collector output and shall bepulled to host supply voltage on the

host board. The INTL pin is deasserted "High" after completionof reset, when byte 2 bit 0 (DataNot Ready) is readwith a valueof '0' and the flag

field is read (see SFF-8636).

8: TheLPModepin shall bepulled up to V cc in themodule. Thepin is a hardware control

used to putmodules into a low powermodewhenhigh. By using the LPModepin anda combination of thePower_override, Power_set and

High_Power_Class_Enable software control bits (Address A0h, byte 93 bits 0,1,2), the host controls howmuchpower amodule can dissipate.

9: Rx(n)(p/n) aremodule receiver data outputs. Rx(n)(p/n) are AC-coupled 100Ohmdifferential lines that should be terminatedwith 100 Ohm

differentially at theHost ASIC(SerDes). TheAC coupling is inside themoduleandnot required on theHost board. For operation at 28 Gb/s the

relevant standards (e.g., OIF CEI v3.1) define thesignal requirements on thehigh-speed differential lines. For operation at lower rates, refer to the

relevant standards.

Note: Due to thepossibility of insertion of legacy QSFP andQSFP+ modules into ahost

designed for higher speedoperation, it is recommended that thedamage threshold of thehost input beat least 1600mV peak to peak differential.

Output squelch for loss of optical input signal, hereafter Rx Squelch, is required and shall function as follows. In theevent of the optical signal on

any channel becoming equal to or less than the level required to assert LOS, then the receiver data output for that channel shall be squelched or

disabled. In thesquelched or disabled state output impedance levels aremaintainedwhile thedifferential voltage swing shall be less than50mVpp.

Innormal operation thedefault casehas Rx Squelch active. Rx Squelch can bedeactivatedusing Rx Squelch Disable through the 2-wire serial

interface. Rx SquelchDisable is an optional function. For specific details refer to SFF-8636.

10: Tx(n)(p/n) aremodule transmitter data inputs. They are AC-coupled 100Ohmdifferential lines with 100 Ohmdifferential terminations inside the

module. TheAC coupling is inside themodule and not required on theHost board. For operation at 28 Gb/s the relevant standards (e.g., OIF CEI

v3.1) define the signal requirements on thehigh-speed differential lines. For operation at lower rates, refer to the relevant standards. Due to the
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possibility of insertion of modules into a host designed for lower speed operation, thedamage threshold of themodule input shall be at least 1600mV

peak to peak differential. Output squelch, hereafter Tx Squelch, for loss of input signal, hereafter Tx LOS, is an optional function. Where

implemented it shall function as follows. In the event of thedifferential, peak-to-peak electrical signal on any channel becomes less than50mVpp,

then the transmitter optical output for that channel shall be squelched or disabled and the associated TxLOS flag set. Where squelched, the transmitter

OMA shall be less than or equal to -26 dBmandwhendisabled the transmitter power shall be less thanor equal to -30 dBm. For applications, e.g.

Ethernet, where the transmitter off condition is defined in terms of average power, disabling the transmitter is recommended and for applications, e.g.

InfiniBand, where the transmitter off condition is defined in terms of OMA, squelching the transmitter is recommended. Inmodule operation, where

Tx Squelch is implemented, the default case has Tx Squelch active. Tx Squelch can bedeactivatedusing Tx SquelchDisable through the2-wire

serial interface. Tx SquelchDisable is an optional function. For specific details refer to SFF- 8636.

L aneAssignment

Recommended Power Supply F ilter

F iber L ane

1 RX0

2 RX1

3 RX2

4 RX3

5678 Not used

9 TX3

10 TX2

11 TX1

12 TX0
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PackageDimensions

For More Information

FANG HANG TECH LIMITED

Add： Room908, J ingyuanBuilding, 28 Bulong Rd. Longgang District, ShenzhenChina

Tel: +86-755-89584520

Fax: +86-755-89584520

sales@fanghangtech.com

www.fanghangtech.com


