QSFP+ Series

QSFP+-40G-ER4
40Gb/s QSFP+ Transceiver, Duplex LC

Features:

e 4 CWDM lanes MUX/DEMUX design

® Upto 11.2Gbps per channel bandwidth
®  Aggregate bandwidth of > 40Gbps

®  Duplex LC connector

®  Compliant with 40G Ethernet IEEE802.3ba
and 40GBASE-ER4 Standard

®  QSFP MSA compliant

®  APD photo-detector

®  Up to 40 km transmission

. Compliant with QDR/DDR Infiniband data rates
®  Single +3.3V power supply operating

®  Built-in digital diagnostic functions

®  Temperature range 0°C to 70°C

®  RoHS Compliant Part

Applications:

®  Rackto rack

®  Data centers Switches and Routers
®  Metro networks

®  Switches and Routers

° 40G BASE-ER4 Ethernet Links
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Absolute Maximum Ratings

Parameter Symbol Min. Typical Max. Unit
Storage Temperature Ts -40 +85 °C
Supply Voltage VccT, R -0.5 4 \Y
Relative Humidity RH 0 85 %
Recommended Operating Environment:
Parameter Symbol Min. Typical Max. Unit
Case operating Temperature Tc 0 +70 °C
Supply Voltage Veer, R +3.13 33 +3.47 Vv
Supply Current lec 1000 mA
Power Dissipation PD 3.5 W

Electrical Characteristics (Top= 0 to 70 °C, VCC = 3.13 to 3.47 Volts

Data Rate per Channel - 10.3125 11.2 Gbps
Power Consumption - 2.5 3.5 W
Supply Current lcc 0.75 1.0 A
Control I/0 Voltage-High VIH 2.0 Vce Vv
Control I/0 Voltage-Low VIL 0 0.7 Y
Inter-Channel Skew TSK 150 Ps
RESETL Duration 10 Us
RESETL De-assert time 100 ms
Power On Time 100 ms
Transmitter

Single Ended Output 0.3 4 \Y 1

Tolerance

Common mode Voltage Tolerance 15 mV

Transmit Input Diff Voltage VI 150 1200 mV

Optone Technology Limited
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Transmit Input Diff Impedance ZIN 85 100 115
Data Dependent Input Jitter DDJ 0.3 Ul
Receiver
ingle En Vol
_T-Olgrznceded Output Voltage 0.3 4 y
Rx Output Diff Voltage Vo 370 600 950 mV
Rx Output Rise and Fall Voltage Tr/Tf 35 ps
Total Jitter T 0.3 ul
Note:
® 20—~80%

Optical Parameters(TOP =0 to 70 °C, VCC = 3.0 to 3.6 Volts)

Transmitter

Wavelength Assignment LO 1264.5 1271 1277.5 nm
L1 1284.5 1291 1297.5 nm
L2 1304.5 1311 1317.5 nm
L3 1324.5 1331 1337.5 nm
Side-mode Suppression Ratio SMSR 30 - - dB
Total Average Launch Power PT - - 8.3 dBm
Average Launch Power, each Lane -2.7 - 4.5 dBm
Difference in Launch Power between 6.5 dB
any two Lanes (OMA) '
Optical Modulati Amplitud h
ptical Modulatio n Amplitude, eac OMA 4 435 dBm
Lane
Launch Powerin OMA minus
Transmitter  andDispersion Penalty -4.8 - dBm
(TDP), each Lane
TDP, each Lane TDP 2.3 dB
Extinction Ratio ER 35 - - dB
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{0.25, 0.4,
Transmitter Eye Mask Definition {X1, X2, 0.45,
X3, Y1, Y2, Y3} 0.25,
0.28, 0.4}

Optical Return Loss Tolerance - - 20 dB
A L h P OFF

verage . aunc ower Poff 30 dBm

Transmitter, each Lane

Relative Intensity Noise Rin -128 dB/HZ 1

Optical Return Loss Tolerance - - 12 dB
Receiver
Damage Threshold THd 33 dBm [1
A P t Recei | t, h

verage Power at Receiver Input, eac R 97 5 dBm
Lane
Receive Electrical B ff

eceive Electrical 3 dB upper Cut o 123 GHz
Frequency, each Lane
RSSI Accuracy -2 2 dB
Receiver Reflectance Rrx -26 dB
Receiver Power (OMA), each Lane - - 3.5 dBm
Recei Electrical B ff

eceive Electrical 3 dB upper Cuto 123 GHz
Frequency, each Lane
LOS De-Assert LOSp -25 dBm
LOS Assert LOSA -35 dBm
LOS Hysteresis LOSH 0.5 dB

Note
12dB Reflection

Diagnostic Monitoring Interface

Digital diagnostics monitoring function is available on all QSFP+ ER4. A 2-wire serial interface provides user to contact
with module. The structure of the memory is shown in flowing. The memory space is arranged into a lower, single
page, address space of 128 bytes and multiple upper address space pages. This structure permits timely access to
addresses in the lower page, such as Interrupt Flags and Monitors. Less time critical time entries, such as serial ID
information and threshold settings, are available with the Page Select function. The interface address used is AOxh
and is mainly used for time critical data like interrupt handling in order to enable a one-time-read for all data related
to an interrupt situation. After an interrupt, IntL has been asserted, the host can read out the flag field to determine
the affected channel and type of flag.
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Byte Address Description Type

0 Identifier (1 Byte) Read Only
1-2 Status (2 Bytes) Read Only
321 Interrupt Flags (31 Bytes) Read Only
22-33 Module Monitors (12 Bytes) Read Only
34-81 Channel Monitors (48 Bytes) Read Only
82-85 Reserved (4 Bytes) Read Only
86-97 Control (12 Bytes) Read/Write
98-99 Reserved (2 Bytes) Read/Write
100-106 Module and Channel Masks (7 Bytes) Read/Write
107-118 Reserved (12 Bytes) Read/Write
M9-122 Reserved (4 Bytes) Read/Write
123-126 Reserved (4 Bytes) Read/Write
127 Page Select Byte Read/Wnte
Byte Address Description Type
128175 Module Thresholds (48 Bytes) Read Cnly
176-223 Reserved (48 Byles) Read Cnly
224-225 Feserved (2 Byies) Read Cnly
226-239 Reserved (14 Bytes) ReadiWrits
240-241 Channel Conirols (2 Bytes) ReadWrite
242-253 Reservad (12 Bytes) Readiirite
254-258 FReserved (2 Byles) Readirite

2-wire serial address, 1010000 (AQh)"

ID énd status (2 Eivtes]

Interupt Flags (19 Bytes)

= Module Monitors. (12 Bytes)
5| Gl Monitos (45 Eec)
Hatariad {4 Bytes)
2|
Cantral (12 Byfes)
7]
Reservad (2 Byies)
00|

| Ml Chann Vs (7 Bytes)

Reserved (12 Bytes)

Pazsword Change Entry (4 Byles)
129| Arsa (Optional)
Password Entry Area [(4 Bytes)
128 {Qptional)

Page Select Byfe (7 Byles)

Page 00 Page 02 (Cpticnal) Page 03

TN " . I
Estended ID 2 Eye) ool Trrechas | |EBRES)

223 223
Vendor SpecificiD | S Dtes) Reserved = Bie)

2685 225
Vendor Specific Channal |{18 Bytes)

24| Contrals
Charnel Monifor Masks (12 Byles)
Reserved (2 Bytee)
Optone Technology Limited 5/11
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Address Name Description

128 ldentifier (1 Byts) Identifier Type of seral transceiver

129 Ext. Identifier {1 Byte} Extended identifier of serial transceiver

130 Connector (1 Byte) Code for connector type

131-138 Transceiver (8 Bytes) Code for electronic compatibility or optical compatibility

139 Encoding (1 Byte) Code for serial encoding algorithm

140 BR, nominal {1 Byte) Mominal kit rate, units of 100 Mbits's

141 Extended RateSelect Compliance (1 Byie) | Tags for Extended RateSelect compliance

142 Length SMF (1 Byte) Link lzngth supportad for SM fiber in km

143 Length E-50 pm (1 Byte) Link length supported for EBW 500125 pm fiber, units of 2 m
144 Length 50 um (1 Byte) Link length supported for 504125 um fiber, units of 1 m

145 Length §2.5 pum (1 Byte) Link length supported for 62.5/125um fiber, units of 1m

146 Length copper (1 Byte) Link lerigth supported for copper, units of 1 m

147 Device Tech (1 Byte} Device technology

148-163 Vendor name (16 Bytes) QSFP wendor name (ASCI)

164 Extended Transceiver (1 Byte} Extended Transceiver Codes for InfiniBandT

165-167 Vendar OUI (3 Byles) CISFP wendor IEEE vendor company 1D

168-183 iendor PN (16 Byles) Part numier provided by Q3FP vendor (ASCII)

154-185 Viendar rev (2 Byles) Revision level for part number provided by vendor (ASCIH)
186-187 Wavelength (2 Bytes) Mominal laser wavelength {Wavelength = valug / 20 in nm)
158-1882 Wavelength Tolerance (2 Bytes) %@E’Eﬁ?ﬁ r'EI"SPE ?.-*ralliseeir E\maauvﬁllﬂr?r%h [+~ value} from Mominal wavelength
190 Max Case Temp (1 Byte) Maximum Case Temperaturs in Degrees C

191 CC_BASE (1 Byte} Check code for Base 1D fields (addresses 128-140)

192-195 Cptions (4 Bytes) Rate Select, TX Disable, TX Fault, LOS

196-211 Viendor SN (16 Byies) Serial mumber provided by vendor (ASCI)

212-219 Date code (8 Bytes) Wendor's manufacturing date code

220 Diagnostic Monitaring Type (1 Byte) Indicates which type of diagnastic monitoring is implemented
221 Enhamced Cptions (1 Byte) Indicates which optional enhanced features are implementsd
222 Reserved (1 Byte) Resenved

223 CC_EXT Check code for the Extended I1D Fields (addresses 192-222)
224-255 Vendar Specific (32 Bytes) Vendor Specific EEPROM

Page02 is User EEPROM and its format decided by user.
The detail description of low memory and page00.page03 upper memory please see SFF-8436
document.

Optone Technology Limited 6/11
http://www.optone.net



@ %

C o ¢
QLR TUNE

QSFP+ Series

Timing for Soft Control and Status Functions

Parameter Symbol Max | Unit Conditions
Time from power on1l, 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 us than the minimum reset pulse time present
on the ResetL pin.
. Time from power onl until module
Serial Bus Hardware ) .
. t_serial 2000 | ms responds to data transmission over the
Ready Time . .
2wire serial bus
Monitor Data Read Time from power onl to data not ready, bit
_ Y |t data 2000 | ms P y
Time 0 of Byte 2, deasserted and IntL asserted
Time f isi d the ResetL pi
Reset Assert Time t_reset 2000 | ms |m.e rom rlsmgt.a ge on the ) esettpin
until the module is fully functional2
Time from assertion of LPMode
LPMode Assert Time | ton_LPMode | 100 s (Vin:LPMode =Vih) until module power
consumption enters lower Power Level
Time from occurrence of condition
IntL Assert Time ton_IntL 200 ms I_ . ! . "
- triggering IntL until Vout:IntL = Vol
toff_IntL 500 ps Time from clear on read3
. operation of associated flag until Vout:IntL =
IntL Deassert Time toff_IntL 500 s . )
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 ! X X I
- 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
Mask Assert Time ton_mask 100 ms ! L ! . unt! !
- IntL assertion is inhibited
Time from mask bit cleared4 until
Mask De-assert Time | toff_mask 100 ms ! ) ! ) untl
- associated IntlL operation resumes
Time from assertion of ModSelL until
. ton_ModSel .
ModSellL Assert Time L 100 Us module responds to data transmission over
the 2-wire serial bus
Time from deassertion of ModSellL until the
ModSellL Deassert | toff_ModSel
Time L 100 s module does not respond to data

transmission over the 2-wire serial bus
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QSFP+ Series

Power_over-ride or Time from P_Down bit set 4 until module
Power-set Assert | ton_Pdown 100 ms power consumption enters lower Power

Time Level

Power_over-ride or Time from P_Down bit cleared4 until the

Power-set De-assert toff_Pdown | 300 ms module is fully functional3
Time
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

o Pin Assignment

a8 GND
37 TXIn S ]
% TXIp 220 e
TX2p 3
35 GND blariy i
a4 TXan
33 TX3p Fxan 3
TX4 5
p
32 GND & i 2
0 e & ModSell 8
29 VeeTx a Hesek 7
VEcRx 10
28 IntL m scL 1
27 ModPrsL o
25 GND G - 12
o GND 13
25 RX4p RX3i 14
24 RXdn A3p
RX3n 15
23 GND
22 RX2p i 18
p 17
21 RX2n il L
20 GND o
GND 19
Top Side Bottom Side
Viewed from Top Viewed from Bottom

Diagram of Host Board Connector Block Pin Numbers and Name

J Pin Description

1 GND Ground 1
2 CML-I Tx2n Transmitter Inverted Data Input
Optone Technology Limited 8/11
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3 CML-I TxX2p 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 Inverted Data Output
15 CML-O Rx3n Receiver Non-Inverted Data Output
16 GND Ground 1
17 CML-O Rx1p Receiver Inverted Data Output
18 CML-O Rx1n Receiver Non-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
25 CML-O Rx4p Receiver Non-Inverted Data Output
26 GND Ground 1
27 LVTTL-O ModPrsL | Module Present
28 LVTTL-O IntL Interrupt

Optone Technology Limited 9/11
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29 VecTx +3.3V Power Supply Transmitter 2

30 Vecl +3.3V Power Supply 2

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:

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

VccRx, Vecl and VecTx are the receiver and transmitter power suppliers and shall be applied concurrently.
Recommended host board power supply filtering is shown below. VccRx, Vccl and VecTx may be internally
connected within the QSFP transceiver module in any combination. The connector pins are each rated for
maximum current of 500mA.

Recommended Circuit

1at
Voo Tx I I
J—E' ' uF —L..J uF
2ND Ves_host=
= 3.3 Volt
- L 1w |
Voo Rx l I
-J-a { uF —Lu uF -LEI.L.F:.L\L"_?_L:F
&ND I I l
- = i = —
Vet [
_-J—_P. ' uF '—l—‘tn nE
GND ﬂ
QSFP Module - ==
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Mechanical Dimensions
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Ordering information

QSFP+-40G-ER4 40GBASE-ER4 QSFP+ 1310nm 40km LC DDM Transceiver

Important Notice

Performance figures, data and any illustrative material provided in this data sheet are typical and must be specifically
confirmed in writing by OPTONE before they become applicable to any particular order or contract. In accordance with
the OPTONE policy of continuous improvement specifications may change without notice.

The publication of information in this data sheet does not imply freedom from patent or other protective rights of
OPTONE or others. Further details are available from any OPTONE sales representative.

sales@optone.net

http://www.optone.net
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