e’ QSFP+ SR4 Active Optical Cable(QSFP+ AOC)

L] . .
Compliance with the 40GBASE-SR4 of the IEEE 802.3bstandard.
9 PA€ Opto Supports 40 Gbhps data rate links of up to 100m

Description

APAC QSFP+ Active Optical Cable (AOC) product
is a new high speed pluggable 1/O interface
products. This interconnecting module offers 4
channels and maximum bandwidth of 40Gbps. This

module provides high performance and excellent

efficiency in the optical communication.

\;J/

Features Application

B Compliant with 40G Ethernet IEEE 802.3ba B 40GBASE-SR4 Ethernet links
40GBASE-SR4 standards M nfiniband QDR, DDR & SDR interconnects

B QSFP footprint (Quad small form-factor, pluggable) m Client-side 40G Telecom connections
B Compliant with QDR/DDR/SDR Infiniband data rates

B Hot pluggable electrical interface

B RoHS-6 Compliant (lead-free)

Ordering information
PART NUMBER DESCRIPTION NOTE
LM2C-K3D-TC-N-XX Round type cable

| XX: Cable Length
0l:1m 03:3m 05:5m A0:100m
10: 10m 40:40m 70:70m
20: 20m 50:50m 80:80m
30: 30m 60: 60m 90:90m
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Absolute Maximum Ratings
Not necessarily applied together. Exceeding thefaeg may cause permanent damage. Functional mpetaider

these conditions is not implied.

PARAMETER MIN MAX UNITS NOTE
Storage Temperature -10 70 T
3.3V Power Supply Voltage -0.5 3.6 \%
Data Input Voltage- Single Ended -0.5 V0.5 \%
Control Input Voltage -0.5 3.6 \%
Relative Humidity 5 85 %

Recommend Operating Condition
PARAMETER SYMBOL MIN TYP. MAX UNITS NOTE

Case Temperature Tc 0 40 70 °c

3.3V Power Supply Voltage Vce 3.15 3.3 3.4 \%

Signal Rate per Channel B 2.5 10.3125 GBIs Note 1
gﬁl\ferp?iﬁﬁ%y Noise Ripple PSNR 50 mVpp Note 2
Bit Error Ratio 10% Note 3
Control Input Voltage High Vih 2 Vce+0.3 Y

Control Input Voltage Low Vil -0.3 0.8 Y

Two Wire Serial (TWS) Interface

Clock Rate 400 kHz

Differential Data Input / Output Load  Zj4 100 Ohms

Standard Cable Lengths 3 100 m Note 4

Note 1. Lane speed up to 12.5-Gbhps is availabl@e gpstomer requests.

Note 2. Power supply noise is defined as peak-tkpwise amplitude over 1K to 15 MHz frequency maghost
supply side by the recommended power supply fiibermodule. See Section 10 for the recommended
power supply filter.

Note 3. Bit-Error-Rate (BER) is tested with PRB% 2 pattern.

Note 4. Longer cable length (up to 150-m) is avddaipon customer request.
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Electrical characteristics

PARAMETER SYMBOL MIN TYP. MAX UNITS NOTE
Transceiver Power Consumption P 15 w
Transceiver Power Supply Current Icc 420 mA
Transceiver Power-On 2000 ms Note 1
Initialization Time
Transmitter Electrical characteristics
PARAMETER SYMBOL MIN TYP. MAX UNITS NOTE
Data Input Differential
Peak-to-Peak Voltage Swing Vorrr 200 1600 mVpp
Differential Input Return Loss Per IEEE 802.3bact®m 86A.4.1.1 dB Note 2
Differential to Common Mode 10 dB Note 2
Input Return Loss
J2 Jitter Tolerance Ji2 0.17 ul
J9 Jitter Tolerance Jit9 0.29 ul
Eye Mask Coordinates: Specification Value )
X1, X2; Y1, Y2. 0.11, 0.31; 95, 350. Ul mv Note 3
Receiver Electrical characteristics
PARAMETER SYMBOL MIN TYP. MAX UNITS NOTE
Data Output Differential
Peak-to-PeakVoltage Swing Vorrr 200 900 mVpp Note 4
Output Transition Time 20% to o8 s
80% P
Differential Output Return Loss Per IEEE 802.3bect®n 86A.4.2.1 dB Note 2
E:gmon Mode Output Return Per IEEE 802.3ba, Section 86A.4.2.2 dB Note 2
Output Total Jitter 62 ps
J2 Jitter Output Jo2 0.42 ul
J9 Jitter Output Jo9 0.65 ul
Eye Mask Coordinates: Specification Value )
X1, X2; Y1, Y2. 0.29, 0.5; 150, 425. Ul mv Note 3

Note 1. “Initialization Time” is the time from whethe supply voltages reach and remain above thénmin
“Recommended  Operating Conditions” to the timeewlthe module enables TWS access. The module at
that point is fully functional.

Note 2. 10M to 11.1 GHz according to IEEE 802.3becsication.
Note 3. Hit ratio= 5 x 1® per sample.
Note 4. AC-Coupled with 1A0 differential output impedance.
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Pad assignment and Description

38 GND C——1 [ GND 1

37 Txin N I T™X2n 2

36 Txip E— B X

35 GND C——————1 = ] GND 4

34 Txan N o B 1X4n 5

33 Txzp | a I TX4p 6

32 GND (I c [ GND 7

31 LPMode [N @ ] Modsell 8

a0 veer NN '®) I Resett 9

29 VecTx [N ) B veeRx 10

28 IntL ] a I SCL 11

27  ModPrsL [N m I SDA 12

26 GND ] a I GND 13

25 Rx4p [N Q I RX3p 14

24 Rxsn (N @ D Rx3n 15

23 GNp — I GND 16

22 Rxzp N I RX1p 17

21 Rxzn (N I RXin 18

20 GND ——————— [ GND 19

Top Side Bottom Side
Viewed From Top Viewed From Bottom

PIN LOGIC SYMBOL DESCRIPTION PLUG SEQUENCE NOTE
1 GND  |Ground 1 Note 1
2 CML-I Tx2n Transmitter Inverted Data Input
3 CML-I Tx2p  |Transmitter Non-Inverted Data Input 3
4 GND |Ground 1 Note 1
5 CML-I Tx4n Transmitter Inverted Data Input
6 CML-I Tx4p | Transmitter Non-Inverted Data Input 3
7 GND |Ground 1 Note 1
8 LVTTL-I ModSelL |Module Select
9 LVTTL-I ResetL |Module Reset 3
10 Vce Rx | +3.3V Power Supply Receiver 2 Note |2
n LVCMOS-I/O SCL 2-wire serial interface clock 3
12 LVCMOS-I/O SDA 2-wire serial interface data 3
13 GND |Ground 1 Note 2
14 CML-O Rx3p Receiver Non- Inverted Data Output 3
15 CML-O Rx3n Receiver Inverted Data Output 3
16 GND |Ground 1 Note 1
17 CML-O Rx1p Receiver Non- Inverted Data Output 3
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PIN LOGIC SYMBOL DESCRIPTION PLUG SEQUENCE = NOTE
18 CML-O Rx1n Receiver Inverted Data Output 3
19 GND |Ground Note 1
20 GND Ground Note 1
21 CML-O Rx2n Receiver Inverted Data Output 3
22 CML-O Rx2P Receiver Non- Inverted Data Output 3
23 GND |Ground Note 1
24 CML-O Rx4n Receiver Inverted Data Output 3
25 CML-O Rx4p Receiver Non- Inverted Data Output 3
26 GND |Ground Note 1
27 LVTTL-O ModPrsL |Module Present
28 LVTTL-O IntL Interrupt
29 LVCMOS-1/O Vce Tx  [+3.3V Power Supply transmitter 2 Note
30 Vel +3.3V Power Supply Note 2
31 LVTTL- LPMode |Low Power Mode
32 GND |Ground Note 1
33 CML-I Tx3p |Transmitter Non- Inverted Data Input 3
34 CML-I Tx3n |Transmitter Inverted Data Input 3
35 GND |Ground Note 1
36 CML-I Tx1p |Transmitter Non- Inverted Data Input 3
37 CML-I Tx1n |Transmitter Inverted Data Input 3
38 GND |Ground Note 1

Note 1: GND is the symbol for signal and supplywpo common for the QSFP module. All are commorhinithe
QSFP+ module and all module voltages are referetwétuis potential unless otherwise noted. Conttezte
directly to the host board signal-common grounchela

Note 2: Vcc Rx, Vccl and Vec Tx are the received &mansmitter power supplies and shall be applmtcarrently.
Requirements defined for the host side of the Hakle Card Connector are listed in Table. Recomnténde
host board power supply filtering is shown in Hostird power supply circuit. Vcc Rx Vccl and Vcc may
be internally connected within the QSFP+ modulang combination. The connector pins are each Ifated

maximum current of 500 mA.

_______________________________________________________________________________________________________________________|
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Host board power supply circuit

TpH
Vee T T T
0.1uF 22 ufF v
CND cc_host =
3.3 Volt
l Lo |
Vee R
J—l].lpF J—HHF J_l].lpFJ_IE}.LF
- - TuH -
Veel rvw]—
J—llI.IpF J—IIHF
GND Ai[ I
QSFP Module =
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Recommended Interface circuit
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Dimensions
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Unit: mm

All Dimensions are +0.20mm Unless Otherwise Spedifi

Page 8 of 10 Headquarters :
Version 2.0 3 Tzu Chiang Road, Hsinchu Industrial Park, Hukow,
Date:2017/12/14 Hsinchu Hsien, Taiwan 303

TEL: +886-3-5986799
FAX: +886-3-5986655
Website:www.apacoe.com.tw




°°, QSFP+ SR4 Active Optical Cable(QSFP+ AOC)

e ., . .
9 PAG Opto Compliance with the 4OGBA$E-SR4 of the IEEE 802.3bstandard.
Supports 40 Gbhps data rate links of up to 100m

Handling
Care should be taken to restrict exposure to thelitions defined in the Absolute Maximum Ratingst Ehe product

in an even and stable location. If the productsfalbwn or drops, it may cause an injury or malfiomct The cable
must not be subject to extreme bends during irdiail or while in operation. If you bend the cahtea radius less
than the cable minimum bend radius, then the caialg get damaged. Don't twist or pull by force endishe cable,
which might cause malfunction. In addition, the dieg direction should be perpendicular to the flatface of the

ribbon cable. Please do not bend or kink the ciblateral directions of flat surface of the ribbon
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Memory Map

The memory map is structured as a single addressraiitiple page approaches, according to the QSEPH-8436

MSA specification as shown in the below. For moe¢aded description of this memory map or lower gaglease

QSFP+ SR4 Active Optical Cable(QSFP+ AOC)

Compliance with the 40GBASE-SR4 of the IEEE 802.3bstandard.

Supports 40 Gbhps data rate links of up to 100m

see our Memory Map document with flexible custorticmasettings.

2Wire Serial Address: 1010000x

ID and status (3 Bytes)
2
Interrupt Flags (19 Bytes)
21
Module Monitors (12 Bytes)
33
Channel Monitors (48 Bytes)
81
Reserved (4 Bytes)
85
Control (12 Bytes)
97
Reserved (2 Bytes)
99
Free Side Device and
Channel Mask (7 Bytes)
106
Reserved (1 Bytes)
107
Free Side Device
111 Properties (4 Bytes)
Reserved (7 Bytes)
118
Password Change
122 Entry Area (Optional) (4 Bytes)
Password Entry Area
- (Optional) (4 Bytes)
Page Select Byte (1 Bytes)
127

A

(

Page 00

128

Base ID Fields
191

Extended ID

223

Vender Specific
255 2

(64 Bytes)

(32 Byles)

(32 Bytes)

133

255

r

Page 01 (Optional)

Page 02 (Optional)

3

\

Page 03 (Optional for Cable Assemblies )

8 . .
User EEPROM Free Side Device
CC_APPS (1Byte) Daia (128 Bytes) Threshold (48 Bytes)
AST Table Channel
Lengih Ty | {18419 93|  Threshoid | 3 EYe3)
Application Code
Eniry 0 (2 Bytes) 45 Reserved (2 Bytes)
ARPIHRD 5908 | (3 Brtes) Vender Specific | (12 Byles)
niry 1 237
other entries Channel Controls | (4 Bytes)
241
Application Code Channel Monitor
Entry TL (2 Byles) a5 Masks (12 Byles)
Reserved (2 Bytes)
255
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