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DATA SHEET

MODULETEK: DAC-QSFP-4SFP-40G-A-xxAWG-aa.aaM-D0COB

QSFP to 4 SFP 40G Active Copper Cable Assembly

Overview

ModuleTek’'s QSFP to 4SFP 40G active cable can transmit data at up to 10Gbps with four lines, pro-
viding 40Gbps aggregation rate. Excellent performance in short-distance transmission of data,
low power consumption, and cost-effective. QSFP to 4SFP active cables provide a low-cost so-
lution for data transfer between racks and racks such as 10G Ethernet, data storage centers, and
computing centers. The QSFP to 4SFP active cable is fully compliant with the SFF-8436, QSFP+
MSA and IEEE 802.3ae standards.

Product Features

* QSFP End: Compliant with QSFP+ MSA specifications
« SFP End: Compliant with SFP+ MSA specifications

* 4 independent duplex channels operating at 10Gbps
= Support for 2.5Gbps, 5Gbps data rates

¢ All-metal housing for superior EMI performance

« Single power supply 3.3V, low power consumption

¢ RoHS Compliant

= Operating temperature range (Case Temperature):
Commercial Level: 0°C to 70°C

Applications

10Gigabit Ethernet !
Serial Data Transmission

Storage

Fiber Channel

Switch, Router
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Ordering Information

Part Number Product ID Description Gauge Length

QSFP to 4SFP 40G Active
M358705 Copper Cable Assembly, 30AWG <7m
aa.aa<”7

DAC-QSFP-45FP-40G-A-
30AWG-aa.aaM-D0COB

QSFP to 4SFP 40G Active
M430105 Copper Cable Assembly, 28AWG <10m
aa.aa<10

DAC-QSFP-4SFP-40G-A-
28AWG-aa.aaM-D0OCOB

Note:

1. "A” indicates active cable

2. "aa.aa” indicates the cable length in meters.

3. The product with write protection.

4. The wire diameter of the products in the above list is the default value under different lengths. We
can also provide other wire products to customers with special requirements.

5. Product ID is the short order number of our product standard model.

For More Information:
ModuleTek Limited

Web: www.moduletek.com
Email: sales@moduletek.com

General Specifications

Parameter Symbol Min Typ Max Unit | Remarks
Bit Error Rate BER 10712
Operating Temperature Tc 0 70 °C 1
Storage Temperature Tsto -40 85 °C 2
Input Voltage Ve 3.14 3.3 3.46 \Y

Notes:

1.Case temperature
2.Ambient temperature

12C Memory Map

QSFP END
Lower Memory Map (AOh)
. - Values
IIC Addr | Size Name Description (HEX) Remarks
0 1 Identifier QSFP+ 0D
bit0:Data Not Ready;
1-2 2 Status bit1:IntL; bit2: Flat mem 0000
3 ] Channel Status Latched TX/RX LOS 00
LOS Flag indicator
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4 1 Channelstatus | . 1ed TX fault indicator 00
TxFault Flag
5 ] Channel Status Reserved 00
Reserved5
Module Monitor Latched temperature
6 1 alarm/warning and 00
Temp AW Flag T
initialization complete
2 ] Module Monitor Latched Vcc 00
Vcc AW Flag alarm/warning
8 ] Module Monitor Reserved 00
Reserved8
Channel Mon Latched Rx Power
9-10 2 RxPower AW Flag alarm/warning 0000
Channel Mon Latched Tx Bias
1-12 2 TxBias AW Flag alarm/warning 0000
Channel Mon
13-21 9 Reservedi3 Reserved 00
22-3 5 Module Monitor Internally measured 11 D6
Temp module temperature
Module Monitor
24-25 2 Reserved24 Reserved 00 00
26-27 5 Module Monitor Internally measured 50 BB
Voltage module supply voltage
Module Monitor
28-33 6 Reserved28 Reserved 00
34-35 5 Channel Mon Internally measured RX 0000
Rx1Power input power, channel 1
36-37 5 Channel Mon Internally measured RX 0000
Rx2Power input power, channel 2
38-39 5 Channel Mon !nternally measured RX 0000
Rx3Power input power, channel 3
40-41 5 Channel Mon !nternally measured RX 0000
Rx4Power input power, channel 4
42-43 5 Channe.l Mon Interr!ally measured TX 00 00
Tx1Bias bias, channel 1
Channel Mon Internally measured TX
44-45 2 Tx2Bias bias, channel 2 0000
Channel Mon Internally measured TX
46-47 2 Tx3Bias bias, channel 3 0000
Channel Mon Internally measured TX
48-49 2 Tx4Bias bias, channel 4 0000
Channel Mon
50-81 32 Reservedso Reserved 00
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82-85 4 Reserved82 Reserved 00
Txn Read/write bit that
86 1 Control TxDisable | allows software disable of 00
transmitters
Control Rx Rate Rx channel Software Rate
87 1 00
Select Select
Control Tx Rate Tx channel Software Rate
88 1 00
Select Select
Software Application
89 1 Co”trgél':’éf APP | salect per SFF-8079, Rx 00
Channel 4 (Optional)
Software Application
90 1 Co”trgél':’g APP | salect per SFF-8079, Rx 00
Channel 3 (Optional)
Software Application
91 1 Co”trgél':’éi APP | salect per SFF-8079, Rx 00
Channel 2 (Optional)
Software Application
92 1 Co”trgél':’é: APP | salect per SFF-8079, Rx 00
Channel 1 (Optional)
Power set to low power
93 ] Control Power mgde/Over_nde of LPMode 00
signal setting the power
mode with software
Software Application
94 1 CO””SO;TE’E‘: APP | salect per SFF-8079, Tx 00
Channel 4 (Optional)
Software Application
95 1 CO””SO;J;S APP | salect per SFF-8079, Tx 00
Channel 3 (Optional)
Software Application
96 1 CO””SO;TE’S APP | select per SFF-8079, Tx 00
Channel 2 (Optional)
Software Application
97 1 Con”soélzg APP | select per SFF-8079, Tx 00
Channel 1 (Optional)
Control
98-99 2 Reservedos Reserved 00 00
100 ] Mask TxRx LOS Masklng_b|t_for TX/RX LOS 00
indicator
101 1 Mask TxFault Masking bit for TX fault 00
indicator
Mask
102 1 Reserved]02 Reserved 00
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Masking bit for
103 1 Mask Temp AW Temperature 00
alarm/warning and
initialization complete
104 1 Mask Vcc AW Masking bit for Vee 00
alarm/warning
Mask
105-106 2 Reserved105 Reserved 0000
107-118 12 Reserved107 Reserved 00
119-122 4 Password Change Password Cha_nge Entry 00 00 00 00
Entry Area Area (optional)
123-126 4 Password Entry Password_Entry Area FE EF EF FF
Area (Optional)
127 1 Page Select Page Select Byte 00
Upper Memory Map Page 00h
. _— Values
IIC Addr | Size Name Description (HEX) Remarks
128 1 Identifier QSFP+ 0D
129 1 Ext. Identifier Extended Identifier of 00
Serial Module
130 1 Connector No separable connector 23
. . 00000000
131-138 8 Tranceiver 40G Active Cable 00 00 00 00
139 1 Encoding 64B66B 05
140 1 BR, nominal Nominal Bit Rate 10.3Gb/s 67
Extended
141 1 RateSelect Tags for Extended 00
. RateSelect compliance
Compliance
Link length supported for
142 1 Length(SMF) <ME fiber in km 00
Link length supported for
143 1 Length (E-50pm) EBW 50/125 pm fiber, 00
units of 2 m
Link length supported for
144 1 Length (50 pm) 50/125 pm fiber, units of 1 00
m
Link length supported for
145 1 Length (62.5 um) | 62.5/125 pm fiber, units of 00
Tm
Link length supported for )
146 1 Length (Copper) copper, units of 1m
147 1 Device Tech Copper cable unequalized A0
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4D 4F 44 55
4C 45 54 45
148-163 16 Vendor name MODULETEK 4B 20 20 20
202020 20
164 ] Extended Extended Transceiver 00
Transceiver Codes for InfiniBand
165-167 | 3 Vendor OUI QSFP vendor IEEE 00 00 00
company ID
168-183 | 16 Vvendor PN Part number in Order ;
information
Revision level for part
184-185 2 Vendor rev number provided by -
vendor (ASCII)
Nominal laser wavelength
186-187 2 Wavelength (Wavelength =value / 20 -
in nm)
Guaranteed range of laser
wavelength (+/- value)
188-189 2 V@fg:gzgéh from Nominal -
wavelength.(Wavelength
Tol. =value/200 in nm)
Maximum case
190 1 Max Case Temp temperaturein degrees 46
C(70°C)
Check code for Base ID
191 1 CC BASE Fields (addresses -
128-190)
Rate Select, TX Disable, TX
Fault, LOS, Warning
192-195 4 Options indicators for: 00 00 OF DE
Temperature, VCC, RX
power, TX Bias
196-211 16 Vendor SN Serial number provided Programmed
by vendor by Factory
212-219 | 8 Date Code Year,Month,Day Programmed
by Factory
Indicates which types of
Diaanostic diagnostic monitoring are
220 1 Monitogrin Tvpe implemented (if any) in 08
9yp the Module. Bit 1,0
Reserved
Indicates which optional
221 1 Enhanced options er_1hanced featu'res are 00
implemented in the
Module.
222 1 Reserved Reserved -

ModuleTek Limited
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Check code for the
223 1 CCEXT Extended ID Fields -
(addresses 192-222)
224-255 32 Vendor Specific Vendor Specific EEPROM -
Upper Memory Map Page 02h
. _— Values
IIC Addr | Size Name Description (HEX) Remarks
128-255 | 128 | UPperMemory User Code Area -
Map
Notes:
1.Password entry area default FFFFFFFF, read out as last written value
2.Module with write protection, enter the security level 1 writeable
SFP END
Address A0
. _— Values
IIC Addr | Size Name Description (HEX) Remarks
0 1 Identifier SFP or SFP+ 03
GBIC/SFP function is
1 1 Ext. Identifier defined by two-wire 04
interface ID only
2 1 Connector Copper pigtail 21
_ . 1X Copper 01 00 00 00
3-10 8 Transceiver Passive/Passive Cable *8 | 00 04 00 00
11 1 Encoding 64B/66B 06
12 1 BR, Nominal Nominal Bit Rate 10.0Gb/s 64
13 1 Rate Identifier Type of rate S.ElECt 00
functionality
Link length supported for
14 1 Length(SMF,km) single mode fiber, units of 00
km
Link length supported for
15 1 Length (SMF) single mode fiber, units of 00
100 m
Link length supported for
16 1 Length (50um) 50 um OM2 fiber, units of 00
10m
Link length supported for
17 1 Length (62.5um) 62.5 um OM1 fiber, units 00
of 10 m
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Link length supported for
50um OM4 fiber, units of
18 1 L((:%Ongtzr(g)al\/tl)ﬂ[e(;r 10m. Alternatively copper -
PP or direct attach cable,
units of m
Link length supported for
19 1 Length (OM3) 50 um OM3 fiber, units of 00
10 m
4D 4F 44 55
4C 45 54 45
20-35 16 Vendor name MODULETEK 4B 20 20 20
20202020
36 1 Transceiver Cod_e for electro_m_c_or 00
optical compatibility
37-39 | 3 Vendor OUI SFP vendor | COmPANY 0000 00
40-55 | 16 vendor PN Part number in Order -
information
Revision level for part
56-59 4 Vendor rev number provided by -
vendor (ASCII)
Laser wavelength
60-61 2 Wavelength (Passive/Active Cable 0000
Specification Compliance)
62 1 Unallocated 00
Check code for Base ID
63 1 CCBASE Fields (addresses 0 to 62) )
Indicates which optional
64-65 2 Options transceiver signals are 0000
implemented
66 1 BR, max Upper bit rate margin 64
67 1 BR, min Lower bit rate margin 00
63-83 16 Vendor SN Serial number provided Programmed
by vendor by Factory
84-91 8 Date code Year,Month,Day Programmed
by Factory
Indicates which type of
92 ] Diagnostic diagnostic monitoring is 00
Monitoring Type implemented (if any) in
the transceiver
Indicates which optional
93 ] Enhanced enhanced features are 00
Options implemented (if any) in
the transceiver
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Indicates which revision

Warning

94 1 SFF-8472 of SFF-8472 the 00
Compliance . . .
transceiver complies with.
Check code for the
95 1 CCEXT Extended ID Fields -
(addresses 64 to 94)
96-127 32 Vendor Specific Vendor Specific EEPROM -
128-255 | 128 Vendor Specific Vendor Specific EEPROM -
Address A2 Low
. _— Values
IIC Addr | Size Name Description (HEX) Remarks
0-1 2 Temp High Alarm 75°C 4B 00
2-3 2 Temp Low Alarm -5°C FB 00
4-5 2 Temp High 70°C 46 00
Warning
6-7 2 Temp Low 0°C 00 00
Warning
8-9 2 Vcc High Alarm 3.9V 98 58
10-11 2 Vcc Low Alarm 2.7V 69 78
12-13 2 Vcc High Warning 3.7V 90 88
14-15 2 Vcc Low Warning 2.9V 7148
16-17 2 Bias High Alarm Bias High Alarm 0000
18-19 2 Bias Low Alarm Bias Low Alarm 00 00
20-21 2 Bias High Bias High Warning 00 00
warning
22-23 2 Bias Low Warning Bias Low Warning 0000
24-25 2 TxPower High TxPower High Alarm 0000
Alarm
26-27 2 TxPower Low TxPower Low Alarm 00 00
Alarm
28-29 | 2 TxPower High TxPower High Warning 00 00
warning
30-31 2 TxPower Low TxPower Low Warning 00 00
warning
32-33 | 2 RxPower High RxPower High Alarm 00 00
Alarm
34-35 | 2 RxPower Low RxPower Low Alarm 00 00
Alarm
36-37 2 RxPower High RxPower High Warning 00 00
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38-39 2 RXC\?aV;’r?irnZOW RxPower Low Warning 0000
40-55 16 Reserved Reserved 00
56-59 4 Ext RXPwr 4 Ext RxPwr 4 00 00 0000
60-63 4 Ext RxPwr 3 Ext RxPwr 3 00 00 00 00
64-67 4 Ext RxPwr 2 Ext RxPwr 2 00 00 0000
68-71 4 Ext RxPwr 1 Ext RxPwr 1 00 00 00 00
72-75 4 Ext RxPwr 0 Ext RxPwr 0 00 00 00 00
76-77 2 Ext Bias Slope Ext Bias Slope 0000
78-79 2 Ext Bias Offset Ext Bias Offset 0000
80-81 | 2 EXt;’;ppog"’er Ext TxPower Slope 00 00
82-83 | 2 Ext TxPower Ext TxPower Offset 00 00
Offset
84-85 2 Ext Temp Slope Ext Temp Slope 0100
86-87 2 Ext Temp Offset Ext Temp Offset 00 00
88-89 2 Ext Vcc Slope Ext Vcc Slope 0100
90-91 2 Ext Vcc Offset Ext Vcc Offset 0000
92-94 3 Reserved Reserved 00
95 1 Checksum 0-94 Byte Checksum 30
96-97 2 Temperature Temperature -
98-99 2 Vcc Vcc -
100-101 2 Bias Current Bias Current 00 00
102-103 2 Tx Power Tx Power 0000
104-105 2 Rx Power Rx Power 0000
106-109 4 Reserved Reserved 00 00 00 00
Optional
110 1 Status/Control 02
Bits
111 1 Reserved Reserved 00
112-113 2 Alarm Flags Alarm Flags 0000
114-115 2 Reserved Reserved 00 00
116-117 2 Wwarning Flags Warning Flags 0000
118-121 4 Reserved Reserved 00 00 00 00
Security Level:
00=Normal Mode;
122 1 Security Level 01=User Mode (Level 1); 00
02=Factory2h;IF)de (Level
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123-126 4 Password Entry Password Entry Area 00000000
127 1 Table Selection Page Select Byte 00
Address A2 Page 00h/01h
. _— Values
IIC Addr | Size Name Description (HEX) Remarks
128-255 | 128 | UPperMemory User Code Area FF
Map
Notes:
1.Password entry area default 00000000, read out as last written value
2.Module with write protection, enter the security level 1 writeable
User Mode
Level 1 Password
Module Default Can Be Permissions
Password Changed
QSFP END 00001011 NO 1. Read And Write A0 T00/T02
1. Read A0
SFP END 00 00 00 00 NO
2. Read A2 T0O
Cable Specifications
Parameter Symbol Min Typ Max Unit | Remarks
Wire Gauge 30 28 AWG
Cable Impedance z 90 100 110 Ohm

ModuleTek Limited
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Block Diagram of Transceiver

CABLE
%I *-ﬂ Pre-Emphasis | '&
TX2 RX3
_l _-‘l Equalizer | b
TX1 Pre- Lo
q Emphasis | *  ___ _ _ _ _ _ _
% I‘-ﬂ Pre-Emphasis | '&
| -‘—I Equalizer | %
| QSFP I Lo= - === .
| | SFP X1
& h-ﬂ Pre-Emphasis | I#
RX2 ~
ﬂ Equalizer _-*—I Equalizer | "
RX1 | vV teemeem=—--
< | Fomoeo—--1X0
w |¢-~ Pre-Emphasis | ! RXO
I - E
qualizer
— — — — —— e,
Weight
Parameter Symbol Typ Unit Remarks
30AWG Product Weight Gp3o 245 g/PCS 1
28AWG Product Weight Gp2s 310 g/PCS 1
30AWG Cable Weight Ge3o 110 g/M 2
28AWG Cable Weight Geos 170 g/M 2
SFP END Dust Cap Weight Gs 0.80 g/PCS
QSFP END Dust Cap Weight Go 1.40 g/PCSs
Notes:

1.The weight of DAC-QSFP-45FP-40G-A-xXxAWG-1M-D0COB
2.The weight of unit length cable(four sticks).For example: the weight of
DAC-QSFP-4SFP-40G-A-28AWG-10M-DOCOB is:310+170*(10-1)+0.80*4+1.40=1844.69
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Dimensions

18.3540.1

ALL DIMENSIONS ARE £0.2mm UNLESS OTHERWISE SPECIFIED

UNIT: mm
Nominal Length
Serial number Module nominal length L1 (cm) Tolerance range +(cm)
1 L1<2 2
2 2<L1<4 4
3 4<L1<6 6
4 L1>6 8
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QSFP Electrical Pad Layout

Top View

GND
RX2n
RX2p

GND
RX4n
RX4p

GND

ModPrsL
IntL
1tlllIil'_T!':
Ve

LPMode

GND
TX3p
TX3n

GND
TX1p
TX1n

GND

Bottom View

GND
TX2n
TX2p

GND
TX4n
TX4p

GND

ModselL
ResetL
1"'Illir;R;-‘.

SCL

SDA

GND
RX3p
RX3n

GND
RX1p
RX1n

GND
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SFP Electrical Pad Layout

Top View Bottom View

VEET

TX_FAULT

TX_DISABLE

SDA
SCL
MOD_ABS
RSO
LOS
RST
Veir
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QSFP Pin Assignment

PIN # Symbol Description Remarks
1 GND Ground 5
2 TxX2n Transmitter Inverted Data Input, LAN2
3 ™>2p Transmitter Non-Inverted Data Input, LAN2
4 GND Ground 5
5 TX4n Transmitter Inverted Data Input, LAN4
6 TxX4p Transmitter Non-Inverted Data Input, LAN4
7 GND Ground 5
s | Moasen | Moduleselectpin e modue esponds otore |
9 ResetL Module Reset 2
10 VccRX +3.3V Power Supply Receiver
11 SCL 2-wire serial interface clock
12 SDA 2-wire serial interface data
13 GND Ground 5
14 Rx3p Receiver Non-Inverted Data Output, LAN3
15 Rx3n Receiver Inverted Data Output, LAN3
16 GND Ground 5
17 Rx1p Receiver Non-Inverted Data Output, LAN1
18 Rx1n Receiver Inverted Data Output, LAN1
19 GND Ground 5
20 GND Ground 5
21 Rx2n Receiver Inverted Data Output, LAN2
22 Rx2p Receiver Non-Inverted Data Output, LAN2
23 GND Ground 5
24 Rx4n Receiver Inverted Data Output, LAN4
25 Rx4p Receiver Non-Inverted Data Output, LAN4
26 GND Ground 5
27 ModPrsL ;f;sur:(cj)gcl;lﬁ]itshigsr.ﬁ(r)tgsl(ier.]to the indicate pin and 3
28 IntL Interrupt 4
29 VecTX +3.3V Power Supply transmitter
30 Vear +3.3V Power Supply
31 LPMode Low Power Mode 5
32 GND Ground 5
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33 ™x3p Transmitter Non-Inverted Data Input, LAN3

34 Tx3n Transmitter Inverted Data Input, LAN3

35 GND Ground 5

36 Tx1p Transmitter Non-Inverted Data Input, LAN1

37 TXTn Transmitter Inverted Data Input, LAN1

38 GND Ground 5
Notes:

1. ModSell is the input pin. The module responds to 2-wire serial communication commands when it
is held low by the host. ModSelL allows multiple QSFP modules to be used on a single 2-wire interface
bus. If ModSelL is High, the module will not respond to any 2-wire interface communication from the host.
ModSelL has internal pull-up resistors in the module

2. The module restart pin, when the low level on the ResetL pin lasts longer than the minimum pulse length,
resets the module and restores all user modules to their default state. When performing reset device, the
host should ignore all status bits. Until the module reset interrupt is completed, please note that during
hot plugging, the module will issue this information to complete the reset interrupt without resetting

3. This pin is active high, indicating that the module is running under a low power module.The signal has
no effect on the functionality of this product.

4. IntL is the output pin, which is the open collector output and must be pulled up to Vcc with a 4.7kQ-10kQ
resistor on the motherboard. When it is low, it indicates that the module may malfunction. The host uses
a 2-wire serial interface to identify the interrupt source

5.Circuit ground is internally isolated from chassis ground.
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SFP Pin Assignment

PIN # Symbol Description Remarks
1 VEer Transmitter ground (common with receiver ground) 1
2 TX_FAULT Transmitter Fault.
3 TX DISABLE Transmitter Disable. Laser output disabled on high or 5
- open

4 SDA Data line for serial ID 3
5 SCL Clock line for serial ID 3
6 MOD_ABS Module Absent. Grounded within the module 3
7 RSO No connection required
8 LOS Loss of Signal indica;isgr.aliic;gnic 0 indicates normal 4
9 RS1 No connection required
10 VEer Receiver ground (common with transmitter ground) 1
11 VEEr Receiver ground (common with transmitter ground) 1
12 RD- Receiver Inverted DATA out. AC coupled
13 RD+ Receiver Non-inverted DATA out. AC coupled
14 VEEr Receiver ground (common with transmitter ground) 1
15 Veer Receiver power supply
16 Veer Transmitter power supply
17 VEeT Transmitter ground (common with receiver ground) 1
18 TD+ Transmitter Non-Inverted DATA in. AC coupled
19 TD- Transmitter Inverted DATA in. AC coupled
20 VEer Transmitter ground (common with receiver ground) 1

Notes:

1. Circuit ground is isolated from chassis ground

2. Disabled: Tpis>2V or open,Enabled: Tpis<0.8V

3. Should Be pulled up with 4.7k - 10k ohm on host board to a voltage between 2V and 3.6V

4. LOS is open collector output

References

1. |IEEE standard 802.3ae. |IEEE Standard Department, 2008.
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