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T8PLHG80D

Features:

4 LAN-WDM lanes MUX/DEMUX design
QSFP28 MSA compliant

Hot pluggable 38 pin electrical interface
4x25G electrical interface

Up to 80km transmission on single mode fiber
Supports 103.125Gb/s aggregate bit rat
Aggregate bandwidth of > 100Gbps

Duplex LC connectors

Single +3.3V power supply operating
Temperature range 0°C to 70°C

RoHS 2.0 Compliant Part

I S S S S S T SRS

Maximum power consumption 6.5W

Applications:

<~ 100GBASE-ZR4 100G Ethernet

<> Telecom networking

Description:

The T8PLHGS8O0D is a transceiver module designed for 80km optical communication applications.
This module contains 4-lane optical transmitter, 4-lane optical receiver and module management
block including 2 wire serial interface. The optical signals are multiplexed to a single-mode fiber

through an industry standard LC connector. A block diagram is shown in Figure 1.
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® Absolute Maximum Ratings

It has to be noted that the operation in excess of any individual absolute maximum ratings might

cause permanent damage to this module.

Parameter Symbol Min Typical Max. Unit
Storage Temperature Ts -40 +85 °C
Supply Voltage VecT, R 0 3.6 \"
Relative Humidity RH 15 85 %
Damage Threshold, each lane THd 6.5 dBm
Notes
1. Non-condensing
® Recommended Operating Environment:
Parameter Symbol Min. Typical Max. Unit
Case operating Temperature Tc 0 +70 °C
Supply Voltage Veer r +3.13 3.3 +3.47 \"
Supply Current lcc 1100 1960 mA
Power Dissipation PD 6.5 W
Link Distance with G.652 80 km
® Electrical Characteristics (Top =0 to 70 °C, VCC = 3.13 to 3.47 Volts)
Parameter Symbol Min Typ Max Unit Note
Power Consumption - 6.5 W
Steady
S ly C t I - 1.960 A
upply Curren cc state
Transmitter
25.7812
Data Rate per Channel 5 Gbps
Differential Voltage pk-pke Vpp 900 mV | At 1 MHz
Common mode Voltage Tolerance Vem -350 2850 mV
Transition time Trise/Tfall 10 ps
Transmit Input Diff Impedance ZIN 85 100 115 20%~80%
leferentlal Termination Resistance 10 %
Mismatch
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Eye width EW15 0.46 ul

Eye height EH15 95 mV

Receiver

Data Rate per Channel 25'75812 Gbps

E/:g(:::;rl]al Termination Resistance 10 % At 1 MHz
Differential output voltage swing Vpp 900 mV

Common mode Voltage Tolerance Vrms 17.5 mV

Transition time Trise/Tfall 12 ps

Eye width EW15 0.57 ul

Eye height EH15 228 mV

® Optical Parameters(EOL,TOP =0 to +70 °C, VCC = 3.135 to 3.465 Volts)

Parameter Symbol Min Typ Max Unit | Ref.

Transmitter

Signaling Speed per Lane 25.78125 £+ 100 ppm Gb/s
LO 1294.53 1295.56 | 1296.59 | nm
L1 1299.02 1300.05 | 1301.09 | nm

Wavelength Assignment 12 1303.54 | 1304.58 | 1305.63 | nm
L3 1308.09 1309.14 | 1310.19 | nm

Side-mode Suppression Ratio SMSR 30 - - dB

Total Average Launch Power PT 8 - 12,5 | dBm

Average Launch Power, each Lane TXPx 2 - 6.5 dBm

Difference in Launch Power between ) ) 3 4B

any two Lanes (OMA)

Extinction Ratio ER 6 - - dB

Transmitter Eye Mask Definition {X1,

X2, X3, Y1, Y2, Y3} {0.25, 0.4, 0.45, 0.25, 0.28, 0.4}

Optical Return Loss Tolerance - - 20 dB

Average Launch Power OFF

Transriitter, each Lane Poff -30 dBm

Relative Intensity Noise Rin -130 dB/H 1

A
Optical Return Loss Tolerance - - -12 dB
Mask margin 5 %
Receiver
Signaling Speed per Lane 25.78125 1+ 100 ppm Gb/s

i )
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LO 1294.53 1295.56 | 1296.59 | nm

L1 1299.02 1300.05 | 1301.09 | nm
Wavelength Assignment L2 1303.54 | 1304.58 | 1305.63 | nm

L3 1308.09 1309.14 | 1310.19 | nm
Damage Threshold THd 6.5 dBm
Average receiver power, each lane -28 2 dBm
Receiver Power (OMA), each Lane OMA - - -4.5 dBm
Receiver Sensitivity (OMA) per Lane Rxsens -28 dBm 1
equency, each ane 1o 31| cHe
Receiver Reflectance Rrx -26 dB
LOS De-Assert LOSD - - -29 dBm
LOS Assert LOSA -40 - - dBm
LOS Hysteresis LOSH 0.5 - - dB
Link Budget -31 dB

Note
1. Sensitivity is specified at BER@ 10E-5 with FEC

® Diagnostic Monitoring Interface

T8PLHGS80D support the 12C-based Diagnostic Monitoring Interface (DMI) defined in document
SFF-8636. The host can access real-time performance of transmitter and receiver optical power,
temperature, supply voltage and bias current.

Performance Item Related Bytes{AQO[00] memory) Monitor Error Notes
Module temperature 221023 +-3°C 1.2
Module voltage 261027 < 3% 2
LD Bias cumrent 4210 49 < 10%% 2
Transmitter optical power 30to 57 = 3dB 2
Recetver optical power 3410 41 = 4dB 2
Note

1. Actual temperature test point is fixed on module case around Laser.
2. Full operating temperature range.

Tibtronix
. L



T8PLHG80D

® EEPROM Definitions

Lower Memory Map

Address | Type | Size Name Description Value{Hex) Remarks
0 R 1 Identi fier Iderti fier
1 E 1 | Stams Eevision Complimnece
2 j:d 1 Stams Flat mem/ ItT Diata Not Feady
3 E 1 Latched TXEX LOS indicator
F i i Latched TX Adaptive EQTX Tranamt-
ter/Laser fault indi cator
5 R 1 Latched TXEX CDE LOL mdicator
6 % i Latched tamper ahre AW/ Imtialization
complete flag
7 E 1 Latched supply voltage AW
bterrupt Flags :
g 4 1 Vendor Spedfic
9-~10 R 2 Latched BX power AW
11~-12 R 2 Latched TX bias AW
13~14 R 2 Latched TX power AW
15~18 R 4 Reserved
18-21 R 2 Vendor Speafic
2223 E 2 Module termperatire
2425 R 2 Resarved
Device morn-
26-27 R 2 Supply voltage
tors i
2829 R 2 Reserved
3033 R 4 Vendor Spedfic
3433 R 2 PX inmput power, charmel 1
36-37 E L | Do i EXimput power, charmel 2
3839 R vl Rl BX irput power, charmel 3
4041 R 2 PX imput power, charmel 4
4243 R 2 | 1D Bias Mon. | T bias, chamel 1
4445 | R | 2 Mo TX bias. chamel 2
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Address | Type | Size Name Description Value(Hex) | Remarks
4647 R | 2 TX bias, charmel 3
4849 R | 2 TX bias, charmel 4
50-51 R | 2 TX power, charmel 1
5253 R | 2 | powermom. | TXpower, charmel 2
5435 B | b TX power, chamel 3
56-57 R | 2 TX power, charmel 4
5873 R | 16 Reserved
74-81 E | B Vendor Spedfic
§2.85 R | 4 Reserved
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g6 EW Tx Disable
&7 EW Bx Fate select
g8 W Tx Fate select
89-02 EW Control Bx_Application Select
93 EW Powrer
04-07 EW Tx_Appl cation Select
08 EW TH/BX CDE_control
99 EW Beserved
Free Side De-
100-104 | BW e Modle and Chamel Mask
- c o e an am 5
MMasks
105 W Vendor Speafic
106 EW Vendor Spedfic
107 EW Reserved
0% 100 g E& SideI}h.ah Mozt sigrificant byte ofpropagation de-
vice Properties | lay
iio i Advanced Low Power Mode / Far Side
Managed / WMin Operatng Voltage
Asggned for
111-112 | EW use by PCI I
Express
113 | R o tati
1
vice Properties yceatem
Address | Type Name Deescription Value(Hex) Remarlks
114-118 | EW Rezerved
119-122 W Password Change Entry Area
123-126 W Password Enfry Area
127 BEW Page Seect Bste

Upper Memory Map Page 00h
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Address | Type Name Description Vale(Hex) Remarks
128 4 Identi fier Identifier Type ofserial Module
Extended Idertifier to free side device
120 R Ext Idetifier | Includes power dasses, CLEI codes,
CDE. capability
130 E Cormector Code for comector type
131 B 10/40G 100G Ethemet Conph ance
Codes
132 E SONET Conpliance Codes
133 . 4 SASSATA Conpliance Codes
Spedfication e )
134 ; (rigahit Ethemet Comrpliant Codes
conpli ance
= Ebre Chamel link length/Hbre Charmel
135~136 . 4 .
Transmitter Tedmology
137 E Hire Chamel ramamizaonmedia
138 . 4 Hbre Chamel Speed
130 E Fncoding Code for senal encoding algontlm
Nonmnal bit rate_ wats of 100Mbps. For
140 E BR=2540, zet this to FFh and uze Byte
222
141 R QSFP+ Rate Sdect Versian 2.
ity - Link length supported for SMF fiber in
kn
143 8 Length(OM3 501
144 E Length(OM2 501
Legth
145 R Length{OM]1 62.5 1)
146 R Leangth{OMS5 5thom)
Device tech- :
147 E Deewice technology
nology
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Address

7
§

Name Description Vale(Hex) Remarks

142

149

150

151

152

153

154

155

Vendor name Free side device wendor

._.
LA
=]

158

159

160

161

162

=T T T O = = I = I = R = = == == == = == = I I

163

164

b

Module

165~-167 1 | Vender OUL

1628

169

170

172 Part member provided by free side device
Vendor PN =

1 vendor

173

174

175

176

W lw|w| w|w|w|w|w|w|=w|w

1
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Address | Tvpe | Size Name Description Value(Hex) | Remarks
178 R 1
179 R 1
180 R I
13 R 1
182 R 1
133 R 1
184 R 1 . -
S —— Rewision level for part number provided
185 2 |t by vendor
186 R 1 Wavelength Nominal laser Wﬂ_‘i‘t‘l&ﬂgﬂi (wave-
187 B 1 length=valua20 m nm})
198 R 1 Guarantzed range of laser wave-
Wavelength length(+/- value) fom nomimal wave-
150 B 1 | telerace length. (wavelength Tol =valu=200 n
nm)
Max
190 2 | it i Maximum case temperature i degrees C
temp
19 R 1 |C_BASE Check code for base ID ficlds
Extended Specification C i
192 | R | 1 |Linkcodes cli i
Codes
TX nput Equalization Aute Adaptive
Capable not implem ented
TX hput Equalization Fixed Program-
193 B i mable Settings implemented,
B Output Emphasiz Fixed Programma-
Options ble Settings mplemented,
B Output Amplitude Fixed Program-
mzble Settings implemented
Tx CDE.LOL Flag, Fx CDE.LOL Flag
194 R 1 R Squelch Disable, B2 Output Disatle,
TX Squelch Disable, TX Squelch
(] L]
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Address

Type

Size

Name

Description

Value(Hex) Remarks

Memory page 02h implemented,
Memaory page 01h implemented,

Active comtrol of the select bits in the up-

per memory tzble is

required to change rates,

Tx DISAELE znd zerizal output imple-
mented,

Tx FAULT zipnal implementad,

Tx Loss of Signal mplemented

196

197

198

199

200

201

202

203

204

206

207

208

fendor 5N

Serizl number provided by vendor

b= < I O = - == =~ = == = I == I~ I = -~ I == O == = O == -~ I == B A== I ==

Date Code

Vendot's manufacturing date cods
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Address | Type | Size Name Description Value{Hex) Remarks
218 E 1
219 E 1
Diagnostic Average BX power measurement,
220 E 1 | Memtorimg Transmatter power measrament sp-
Type ported
Indicates wiich optional enhanced fea-
Erhanced Op- i i
221 E 1 ] tires are implemented (if ay) in the fee
ul
- gde device.
) Norrinal kit rate per chamel, wnits of
222 E 1 EE. nomanal
2500bps.
s R 1 | CCEXT Chedk Code for Address 192 t0 222
224 E 1
225 R 1
226 R i
227 R 1
228 R 1
21 R i
230 E 1
231 R 1 | Vendor Spe-
232 E (F B
233 R 1
234 R 1
235 R i
236 E 1
237 R 1
238 R i
239 E 1
240 R I | Vendor Spe-
241 ® | |BEC
Vendor Spe-
242 R 1 :
afic
243 E 1 Beserved
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Name Description Vahe{Hex) Remarks

Address

7
¥

244

245

246

247

248

249

230 Chedcamm

251

232

Vendor Spe-

afic

253

R e e e e e e N R N

® Alarm and Warning Thresholds

T8PLHGS80D support alarms function, indicating the values of the preceding basic performance are

lower or higher than the thresholds.

Performance tem | Alarm Threshold Bytes(A0[03] memory) | Unit | Low threshold | High threshold

Tenp Alarm 1280 131 T -10 80
Ternp Waming 132t0 135 C 0 70

Valtage Alarm 144 to 147 v 297 363

Veltage Waming 1480 151 v 3.135 3.465
TX Power Alam 192 to 105 dBm 4 8.2
TX Power Waming 196 to 199 dBm 1 6.5
BX Power Alarm 176t 179 dBm 231 -4
BX Power Waning 120to 183 dBm -28 -7

Tibtronix
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® Timing for Soft Control and Status Functions

Parameter Symbol Max | Unit Conditions
Time from power on1, hot plug or rising
Initialization Time t_init 2000 | ms edge of Reset until the module is fully
functional2
A Reset is generated by a low level longer
Reset Init Assert Time | t_reset_init 2 Ms than the minimum reset pulse time present
on the ResetlL pin.
. Time from power on1 until module responds
Serial Bus Hardware . .. . .
i t_serial 2000 | ms | to data transmission over the 2-wire serial
Ready Time
bus
Monitor Data Read Time from power on1l to data not ready, bit
. y t data 2000 | ms P K
Time - 0 of Byte 2, deasserted and IntL asserted
Time from rising edge on the ResetL pin until
Reset Assert Time t_reset 2000 | ms I I, g €C& . pih unt
- the module is fully functional2
Time from assertion of LPMode
LPMode Assert Time ton_LPMode | 100 us (Vin:LPMode =Vih) until module power
consumption enters lower Power Level
Time from occurrence of condition
IntL Assert Time ton_IntL 200 ms . . .
- triggering IntL until Vout:IntL = Vol
toff_IntL 500 us Time from clear on read3
i operation of associated flag until Vout:IntL =
IntL Deassert Time toff IntL 500 S
- H Voh. This includes deassert times for Rx LOS,
Tx Fault and other flag bits.
Time from Rx LOS state to Rx LOS bit set and
Rx LOS Assert Time ton_los 100 ms
IntL asserted
Time from occurrence of condition
Flag Assert Time ton_flag 200 ms | triggering flag to associated flag bit set and
IntL asserted
. Time from mask bit set4 until associated IntL
Mask Assert Time ton_mask 100 ms o
assertion is inhibited
. Time from mask bit cleared4 until associated
Mask De-assert Time | toff _mask 100 ms .
IntlL operation resumes
Time from assertion of ModSelL until
. ton_ModSel ..
ModSelL Assert Time L - 100 us module responds to data transmission over
the 2-wire serial bus
Time from deassertion of ModSelL until the
ModSelL Deassert | toff ModSel
. - 100 s module does not respond to data
Time L .. . .
transmission over the 2-wire serial bus
) Time from P_Down bit set 4 until module
Power over-ride or .
- ton_Pdown | 100 ms power consumption enters lower Power

Power-set Assert Time

Level

Tibtronix
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Power_over-ride or

Time

Power-set De-assert | toff Pdown | 300 ms

Time from P_Down bit cleared4 until the
module is fully functional3

Note:

1. Power on is defined as the instant when supply voltages reach and remain at or above the minimum specified

value.

2. Fully functional is defined as IntL asserted due to data not ready bit, bit 0 byte 2 de-asserted.

3. Measured from falling clock edge after stop bit of read transaction.

4. Measured from falling clock edge after stop bit of write transaction.

® Transceiver Block Diagram

. SCL/5DA
¥ Modpresl
< Intl
Resetl Controller
LPMode
ModselL
L
RX Data| .
4425 78125Gh; E
. s
with KR4 FEC < RXCDR
<4
TX Data] .
| —
4%25.78125Gh | — .
- TX CDR+Driver

with KR4 FEC =
[ —

100G QSFP28 ZR4

SOA+PIN |- -n%
EML 1%"

® Pin Assignment

Figure 1. Transceiver Block Diagram
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C I — — 1
iz TH1in THIn 2
36 THlp THZp 3
I | C——1 6w 4
L 2 ] ™n 5
L S— o C— ™ &
32 GND o | —— 7
31 PMode [ ] C 1 ModselL B
0 Vel [ ) [ FResew 9
29 VioETx : e l_: VecRx 10
® m [ Y C_—J s« u
27 ModPrst [ a [ ] soa 12
I — — 13
I a C Ree u
I S| m® C— ™ 15
LI — m — 16
2 e ] 1 ®™p 17
n o T 1 ®xln 15
w oo [ ] aw 1
Top Side Bottom Side
Viewed From Top Viewed From Bottom

Figure 2. MSA compliant Connector

® Pin Description

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 Output
6 CML-I Tx4p Transmitter Non-Inverted Data Output
7 GND Ground 1
8 LVTTL-I ModSellL Module Select
9 LVTTL-I ResetL Module Reset
10 VccRx +3.3V Power Supply Receiver 2
11 LVCMOS-I/0 SCL 2-Wire Serial Interface Clock
12 LVCMOS-I/0 SDA 2-Wire Serial Interface Data
13 GND Ground 1
14 CML-O Rx3p Receiver Non-Inverted Data Output
15 CML-0 Rx3n Receiver Inverted Data Output
16 GND Ground 1
Tibtronix
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17 CML-O Rx1p Receiver Inverted Data Output

18 CML-O Rx1n Receiver Non-Inverted Data Output

19 GND Ground

20 GND Ground

21 CML-0O Rx2n Receiver Inverted Data Output

22 CML-0O Rx2p Receiver Non-Inverted Data Output

23 GND Ground 1

24 CML-0O Rx4n Receiver Inverted Data Output

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 +3.3V Power Supply Transmitter

30 Vcel +3.3V Power Supply

31 LVTTL-I LPMode Low Power Mode

32 GND Ground 1

33 CML-I Tx3p Transmitter Inverted Data Output

34 CML-I Tx3n Transmitter Non-Inverted Data Output

35 GND Ground 1

36 CML-I Tx1p Transmitter Inverted Data Output

37 CML-I Tx1n Transmitter Non-Inverted Data Output

38 GND Ground 1
Notes:

1. GND is the symbol for single and supply(power) common for QSFP28 modules, All are common within

the QSFP28 module and all module voltages are referenced to this potential otherwise noted. Connect

these directly to the host board signal common ground plane. Laser output disabled on TDIS >2.0V or

open, enabled on TDIS <0.8V.

2. VccRx, Veel and VecTx are the receiver and transmitter power suppliers and shall be applied

concurrently. Recommended host board power supply filtering is shown below. VccRx, Vecl and VecTx

may be internally connected within the QSFP28 transceiver module in any combination. The connector

pins are each rated for maximum current of 500maA.




T8PLHG80D

® Mechanical Dimensions

Tibtronix’s TSPLHG80D 100G ZR4 QSFP28 transceivers are compatible with the QSFP28 Specification for pluggable

form factor modules.
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Figure 3. Mechanical Dimensions

ESD Design

Normal ESD precautions are required during the handling of this module. This transceiver is shipped in ESD

protective packaging. It should be removed from the packaging and otherwise handled in an ESD protected
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environment utilizing standard grounded benches, floor mats, and wrist straps.

Parameter Threshold value Notes

ESD of high-speed pins 1KV Human Body Model
ESD of low-speed pins 2KV Human Body Model
Air discharge during operation 15KV

Direct contact discharges to the case 8KV

TIBTRONIX reserves the right to make changes to the products or information contained herein without notice. No liability is

assumed as a result of their use or application. No rights under any patent accompany the sale of any such products or information.

Published by Shenzhen TIBTRONIX Technology Co., Ltd.

Copyright © TIBTRONIX
All Rights Reserved.
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