OTQSFP28-ER4-D OptTech

Mopgynb QSFP28, 100G, ER4, DML, 40km

CsoMcTBa

4x28Gb/s kaHana

WDM DML nasepbl 1295.56, 1300.05, 1304.58, 1309.14nm, APD ROSA
00 40km Ha ogHomogoBom G.652 onTuyeckom Kabene c FEC
undposasa anarHocTMka (DDMI)

Duplex LC KOHHeKTOp

NMpumeHeHuUe

100GBASE-ER4 Ethernet

® MaKcumanbHbie napameTpbl

Parameter Symbol Min. Typical Max. Unit
Storage Temperature Ts -40 +85 °C
Supply Voltage Vce -0.5 3.6 \Y
Relative Humidity RH 0 85 %

® PekomeHpOBaHHbIE napameTpbl

Parameter Symbol Min Typical Max Units
Operating Case Temperature Top 0 70 degC
Power Supply Voltage Vee 3.135 3.3 3.465 V
Data Rate, each Lane 25.78 27.95 Gb/s
Data Rate Accuracy -100 100 ppm
Control Input Voltage High 2 Vce V
Control Input Voltage Low 0 0.8 V
Link Distance with G.652 D 10 40 km
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OTQSFP28-ER4-D OptTech

Mopgynb QSFP28, 100G, ER4, DML, 40km

@ DneKTpUYECKMEe XapaKTepPUCTUKK

Parameter Symbol Min Typical Max Units Notes
Power Consumption 45 W
Supply Current Icc 1.36 A
Tr_apsc_:elv_er Poyver—on 2000 ms
Initialization Time
Transmitter (each Lane)
Overload Differential
Voltage pk-pk TPla 900 mvV
Common Mode Voltage TP1 -350 2850 mv 9
(Vcm)
Differential Termination 0 At
Resistance Mismatch TP1 10 % 1MHz
See CEI-
Differential Return Loss TP1 28G-VSR
(SDD11) equation dB
13-19
Common Mode to
Differential conversion See CEI-
and Differential to TP1 28G-VS_R
Common Mode equation dB
conversion (SDC11, 13-20
SCD11)
See CEI-
28G-VSR
Stressed Input Test TPIa | Gection13.3.11.2,
1
Receiver (each Lane)
Differential VVoltage,
ok-pk TP4 900 mvV
Common Mode Voltage TP4 -350 2850 mV 9
(Vem)
Common Mode Noise,
RMS TP4 175 mvV
Differential Termination 0 At
Resistance Mismatch P4 10 % 1MHz
See CElI-
Differential Return Loss 28G-VSR
(SDD22) P4 equation dB
13-19
Common Mode to See CEI-
Differential conversion TP4 28G-VSR dB
and Differential to equation
Common Mode 13-21
conversion (SDC22,
SCD22)
Common Mode Return
Loss (SCC22) P4 2 dB 3
Transition Time, 20 to
80% TP4 9.5 ps
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OTQSFP28-ER4-D OptTech

Mopgynb QSFP28, 100G, ER4, DML, 40km

Vertical Eye Closure

(VEC) TP4 55 dB
Eye Width at 10-15

probability (EW15) P4 0.57 Ul
Eye Height at 10-15 TP4 298 N

probability (EH15)

Notes:

1. Power-on Initialization Time is the time from when the power supply voltages reach and remain
abovethe minimum recommended operating supply voltages to the time when the module is fully
functional.

2. Vcm is generated by the host. Specification includes effects of ground offsetvoltage.

3. From 250MHz to 30GHz.

® OnTuyeckune napamertpbl

QSFP28 100GBASE-ER4 Lite

Parameter Symbol Min Typical Max Unit Notes
LO 129453 | 1295.56 1296.59 nm
Lane Wavelength L1 1299.02 | 1300.05 1301.09 nm
L2 1303.54 | 1304.58 1305.63 nm
L3 1308.09 | 1309.14 1310.19 nm
Transmitter
SMSR SMSR 30 dB
Total Average Launch Power PT 10.5 dBm
Extinction Ratio ER 4 dB
RIN,,OMA RIN -130 dB/Hz

Output Eye Mask definition

{0.25, 0.4, 045, 025 028, 0.4}
{X1, X2, X3, Y1, Y2, Y3}

Receiver

Damage Threshold, each Lane THd -6.0 dBm 1
Total Average Receive Power 2 dBm

SEN_25G -16.5 dBm(OMA) 2
Receiver Sensitivity, each Lane SEN 28G 205 19 dBm(Ave.) 3
LOS Assert LOSA -30 dBm
LOS Deassert LOSD 21 dBm
LOS Hysteresis LOSH 0.5 dB

Notes: The receiver shall be able to tolerate, without damage, continuous exposure to a modulated optical input signal

having this power level on one lane. The receiver does not have to operate correctly at this input power.
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OTQSFP28-ER4-D OptTech

Mopgynb QSFP28, 100G, ER4, DML, 40km

2. 25.78125 Gb/s, NRZ, PRBS 231-1, BER =1 * 10-12.

3. 27.95249 Gb/s, NRZ, PRBS 231-1, BER =5 * 10-5.

® Llndposas anarHoctuka (DDMI)

Parameter Symbol Min | Max | Units Notes
Temperature monitor absolute error DMI_Temp -3 3 degC Over opera’;;gg(taemperature
GS)rurgrr)ly voltage monitor absolute DMI _VvCC -0.1 | 01 \Y/ Over full operating range
Channel  RX  power —monitor | . py ch 2 2 4B 1
absolute error - =
Channel Bias current monitor DMI_Ibias_Ch | -10% | 10% mA
Channel TX power monitor absolute | vy 1% ch | -2 2 4B 1
error - =
Notes:

1. Due to measurement accuracy of different single mode fibers, there could be an additional +/-1dB fluctuation,
or a +/- 3 dB total accuracy.

® bnok-cxema

TX CDR/DML Driver

Micro Controller «—»{ TEC Control

|2

€ RX1
RX2

A

J0393uu0) [e213dO O

RX3 RX CDR

J0303UU0)) |ed14393|3 82d4SD

Figurel: Block Diagram

® Ha3HauyeHue KOHTAKTOB
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OTQSFP28-ER4-D

Mopgynb QSFP28, 100G, ER4, DML, 40km

OptTech
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Viewed from Top

® OnucaHue KOHTAKTOB

Viewed from Bottom
Diagram of Host Board Connector Block Pin Numbers and Name

PIN Logic Symbol Name/Description Notes
1 GND Ground 1
2 | CML-I Tx2n Transmitter Inverted Data Input
3 | CML-I Tx2p Transmitter Non-Inverted Data output
4 GND Ground 1
5 | CML-I Tx4n Transmitter Inverted Data Input
6 | CML-I Tx4p Transmitter Non-Inverted Data output
7 GND Ground 1
8 | LVTLL-I ModSelL | Module Select
9 | LVTLL-I ResetL Module Reset
10 VceRx +3.3V Power Supply Receiver 2
11 | LVCMOS-I/O | SCL 2-Wire Serial Interface Clock
12 | LVCMOS-I/O | SDA 2-Wire Serial Interface Data

13 GND Ground

14 | CML-O Rx3p Receiver Non-Inverted Data Output

15 | CML-O Rx3n Receiver Inverted Data Output

16 GND Ground 1
17 | CML-O Rx1p Receiver Non-Inverted Data Output

18 | CML-O Rx1n Receiver Inverted Data Output

19 GND Ground 1
20 GND Ground 1
21 | CML-O Rx2n Receiver Inverted Data Output

22 | CML-O Rx2p Receiver Non-Inverted Data Output

23 GND Ground 1
24 | CML-O Rx4n Receiver Inverted Data Output 1
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OTQSFP28-ER4-D OptTech

Mopgynb QSFP28, 100G, ER4, DML, 40km

25 | CML-O Rx4p Receiver Non-Inverted Data Output

26 GND Ground 1
27 | LVTTL-O ModPrsL | Module Present

28 | LVTTL-O IntL Interrupt

29 VeeTx +3.3 V Power Supply transmitter

30 Vcel +3.3 V Power Supply

31 | LVTTL-I LPMode | Low Power Mode

32 GND Ground 1
33 | CML-I Tx3p Transmitter Non-Inverted Data Input

34 | CML-I Tx3n Transmitter Inverted Data Output

35 GND Ground 1
36 | CML-I Tx1p Transmitter Non-Inverted Data Input

37 | CML-I Tx1n Transmitter Inverted Data Output

38 GND Ground 1

Notes:

1. GND is the symbol for signal and supply (power) common for QSFP28 modules. All are common within the QSFP28
module and all module voltages are referenced to this potential unless otherwise noted. Connect these directly to the
host board signal common ground plane.

2. VccRx, Veecl and VecTx are the receiver and transmitter power suppliers and shall be applied concurrently.
Recommended host board power supply filtering is shown in Figure 3 below. Vcc Rx, Vecl and Vee Tx may be internally
connected within the QSFP28 transceiver module in any combination. The connector pins are each rated for a
maximum current of 1000mA.

® PeKomeHAOBaHHAA CXema BKAOYEHUA

1HH
Vee Tx I I
== 0.1uF == 22 UF
Vee_host =
GND 3.3 Volt
L 4 1uH |
Vec Rx I I T 1
= 0.1pF <22 pF 0.1 pF 7=22 pF
GND I I
= = 1uH i} -
Vecl
= 0.1uF =22 UF
GND
QSFP+ Module = =

Figure 3. Recommended Power Supply Filter
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OptTech
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