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Figure 17 QSFP112 2X1 SMT Connector and cage PCB layout  
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Figure 18 QSFP112 Qpath112 1X1 Connector and cage PCB layout 
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Figure 19 QSFP112 Qpath112 2X1 Connector and cage PCB layout 

5.4.1 Insertion, Extraction and Retention Forces for QSFP112 Module 
QSFP112 module and cage system insertion, extraction, and retentions forces are given in Table 10. 
QSFP 112 connector and cage retention system are designed to withstand excessive force applied 
through the module or cable. The general requirement as applied to the values in the table is that no 
functional damage shall occur to the module, connector or cage. 

            Table 10 Insertion, extraction and retention forces for an QSFP112 module 

Measurement Min Max Units Comments 

QSFP112 module extraction 0 30 N 
EIA-364-13 
Test with connector, cage and module. 
(Latch disengaged, without heatsink) 

QSFP112 module insertion 0 60 N 
EIA-364-13 
Test with connector, cage and module. 
(Latch disengaged, without heatsink) 

QSFP112 module retention 90 NA N No functional damage to module  
Cage retention (Latch strength) 125 NA N No functional damage to latch below 125N  

Cage retention in Host Board 114 NA N 
Force to be applied in a vertical direction, 
no damage to cage 

Insertion and removal cycles of 
connector and cage 

100 NA Cycles 
The durability of QSFP112 connector and cage with 
multiple new modules 

Insertion and removal cycles of 
QSFP112 Module 

50 NA Cycles The durability of QSFP112 module   
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5.5 Module Color Coding and Labeling  
An exposed feature of the QSFP 112 module (a feature or surface extending outside of the bezel) shall 
be color coded as follows:   

Beige for 850nm  
Blue for 1310nm  
White for 1550nm  

Each QSFP112 module shall be clearly labeled. The complete labeling need not be visible when the 
QSFP 112 module is installed. The bottom of the device is the recommended location for the label. 
Labeling shall include:  

Appropriate manufacturer and part number identification 
Appropriate regulatory compliance labeling 
A manufacturing traceability code 

The label should also include clear specification of the external port characteristics such as:  
Optical wavelength  
Required fiber characteristics (i.e. MMF/SMF)  
Operating data rate  
Interface standards supported 
Link length supported  
Connector Type 

The labeling shall not interfere with the mechanical, thermal or EMI features. 

5.6 Bezel for Systems Using QSFP112 Modules  
Host enclosures that use QSFP112 devices should provide appropriate clearances between the QSFP112 
modules to allow insertion and extraction without the use of special tools and a bezel enclosure with 
sufficient mechanical strength. See Figure 12 for the recommended bezel designs. The recommended 
host board thickness for belly-to-belly mounting of the assemblies is 2.2mm minimum. 
Applications with host boards less than 2.2 mm minimum will require module dimensions of less than 
1.6 mm shown with Note 1 of Figure 12. 
The front surface of the cage assembly passes through the bezel. If EMI spring fingers are used, they 
make contact to the inside of the bezel cutouts. If an EMI gasket is used, it makes contact to the inside 
surface of the bezel. To accept all cage designs, both bezel surfaces must be conductive and connected 
to chassis ground. 
The recommended basic dimension from the bezel centerline to Datum K and Datum L (See Figure 6 
and Figure 12) on the Host board is 43.8mm nominal. The total tolerance can be calculated as follows: 
 +/- tolerance = 1/2 (bezel thickness) + 0.3mm 
For example, a bezel thickness of 1.6mm will have a bezel centerline tolerance of +/- 1.1mm. 
The dimension of 43.8 +/- 1.1mm would apply from the Centerline of the bezel to Datums K and L. 
The QSFP112 module insertion slot should be clear of nearby moldings and covers that might block 
convenient access to the latching mechanisms, the QSFP112 module, or the cables connected to the 
QSFP112 module. 
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Figure 20 QSFP112 1X1 SMT and Qpath112 Bezel opening 

    

Figure 21 QSFP112 2X1 SMT and Qpath112 Bezel opening 

5.7 QSFP112 Electrical Connector Mechanical 
The QSFP112 Connector is a 38-contact, right angle surface mount connector and is shown in Figure 
22. The mechanical specification for the connector is shown in Figure 23 and Figure 24. 

        

Figure 22 QSFP112 Module electrical connector illustration 
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Figure 23 QSFP112 1X1 SMT Connector 

 

Figure 24 QSFP112 2X1 SMT Connector
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5.8 QSFP112 Cage Assembly  
The detailed drawings for the cage assembly and reference type of heatsinks are shown in Figure 26, 
Figure 28, Figure 29 and Figure 30. The 3D reference view of QSFP112 1x1 and 2x1 cage with heat sink 
and light pipe are shown in Figure 25 and 27. In Figures 25, 27, 29 and 30, the type of heat sinks 
illustrated are for reference only with the exception of the heat sink base which touches the QSFP 
module. 
For heat sink applications of single cage, the heat sink must be placed on at least one wall of the cage, 
where it is in contact with or pressed against the module. 
For heat sink applications of QSFP112 stacked cage, a heat sink must be placed in the middle channel 
of the cage, where the heat sink needs to be in contact with or pressed against the module, and the 
front, side or rear wall of the cage must be provided with a plurality of heat dissipation holes to provide 
access to the cooling airflow.  
For light pipe applications of QSFP112 single cage light pipe, the light pipe is placed adjacent to at least 
one wall of the cage and must pass through the exterior, interior or intermediate channels of the cage, 
where the light pipe guides the indicator light source to an indicator light display. 
For light pipe applications of QSFP112 stacked cage light pipe, the light pipe is placed adjacent to at 
least one wall of the cage and must pass through the exterior, interior or intermediate channels of the 
cage, where the light pipe guides the indicator light source to an indicator light display.  

 
Figure 25 QSFP112 1x1 Cage illustration 

   (The type of heat sink illustrated is for reference only) 

 

Figure 26 QSFP112 1x1 Cage 
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Figure 27 QSFP112 2X1 Cage illustration 

          （The types of heat sinks illustrated are for reference only） 

  

Figure 28 QSFP112 2X1 Cage 

              

Figure 29 QSFP112 2X1 recommended inner heatsink interface 

          （The type of heat sink illustrated is for reference only） 
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Figure 30 QSFP112 2X1 recommended top heatsink interface 

（The type of heat sink illustrated is for reference only） 

5.9 QSFP112 Qpath112 Connector and cage  
The QSFP112 Qpath112 connector and cage is a 38-contact connector and cage containing high-speed 
signal contacts that are ultimately connected to cables and low speed and power contacts that are 
pressed fit to the PCB. The detailed drawings for the Qpath112 connector and cage are shown in Figure 
31, Figure 32, Figure 33 and Figure 34. 

 

Figure 31 QSFP112 Qpath112 1X1 Connector and cage illustration 

 

Figure 32 QSFP112 Qpath112 1X1 Connector and cage 
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Figure 33 QSFP112 Qpath112 2X1 Connector and cage illustration 

 

Figure 34 QSFP112 Qpath112 2X1 Connector and cage 
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5.10 Optical Port Mapping and Optical Interfaces 

5.10.1 Electrical data input/output to optical port mapping 
The QSFP112 with 4 transmit lanes [Tx1-Tx4] and 4 receive lanes [Rx1-Rx4] allows optical port mapping 
as shown in Table 11. 

  Table 11 Electrical Signal to Optical Port Mapping 

Electrical data 
input/output 

Optical port mapping (see Figure 35) 
Duplex LC MPO-12 
1 TX fiber 
1 RX fiber 

4 TX fibers 
4 RX fibers 

Tx1 

Tx-1 

Tx-1 
Tx2 Tx-2 
Tx3 Tx-3 
Tx4 Tx-4 
Rx1 

Rx-1 

Rx-1 
Rx2 Rx-2 
Rx3 Rx-3 
Rx4 Rx-4 

5.10.2 Optical Interfaces 
The recommended location and numbering of the optical ports for 3 Media Dependent Interfaces (MDI) 
are shown in Figure 35. The transmit and receive optical lanes shall occupy the positions depicted in 
Figure 35 when looking into the MDI receptacle with the connector keyway feature on top. QSFP112 
optical MDI examples are shown for a male MPO receptacles (see Figure 36) and a dual LC (see Figure 
37). 

 

Figure 35 Optical media dependent interface port assignments 
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5.10.2.1 MPO Optical Cable connections 

The optical plug and receptacle for the MPO-12 connectors are specified in TIA-604-5 and shown in 
Figure 36 (MPO-12 Single Row).  
Aligned keys are used to ensure alignment between the modules and the patch cords. The optical 
connector is orientated such that the keying feature of the MPO receptacle is on the top.  
Note: Two alignment pins are present in each receptacle. 

 

Figure 36 MPO-12 One row optical patch cord and module receptacle 

5.10.2.2 Dual LC Optical Cable connection 
The Dual LC optical patchcord and module receptacle is specified in TIA-604-10 and shown in Figure 
37. 

 

Figure 37 Dual LC optical patchcord and module receptacle 
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6 Environmental and Thermal 

6.1 Temperature Classes 
The QSFP112 module shall operate within one or more of the case temperatures ranges defined in Table 
12 (a) / Table 12(b). The temperature ranges are applicable between 60m below sea level and 1800m 
above sea level, (Ref. NEBS GR-63) utilizing the host systems designed airflow. 

               Table 12 (a) Temperature classification of module case 

Class Case Temperature Range 

Standard 0 through 70°C 
Extended -5 through 85°C 
Industrial -40 through 85°C 

             Table 12 (b) Temperature range classes for tighter controlled applications 

Class Functional Case 
Temperature Case Temperature 

A1 15 - 60°C 25 - 60°C 
A2 5 - 60°C 15 - 60°C 
A3 5 - 70°C 15 - 70°C 
A4 5 - 75°C 15 - 75°C 

6.2 Informative Thermal Design 
QSFP112 is designed to allow for up to 16 adjacent modules, ganged and/or belly-to-belly, with the 
appropriate thermal design for cooling / airflow. (Ref. NEBS GR-63) 
For module dimensions all remain the same as the QSFP+/QSFP28 specifications except for the nose 
protrusion outside of the faceplate of the equipment, Figure 38 shows the four variants of the QSFP112 
modules. Type 1 being consistent with the QSFP28 mechanicals and Type 2 having a longer extension 
beyond the faceplate that module manufacturers can take advantage of for extra design room internal 
to the module. Type 2A is a further variant on Type 2 which has an integrated heatsink on the nose of 
the module to facilitate cooling with an efficient secondary heat transfer path. Type 2B increases the 
height of the nose heatsink to handle higher module power consumption up to 25W. All module 
variants are compatible with the common QSFP112 connector and cage designs and can be intermixed 
in a deployment. The main differences listed below. 

 Type 1 (same as QSFP28) 72.4 mm max module length 
 Type 2 (type1 + 15mm) 87.4mm max module length 
 Type 2A (type2 + normal heat sink) 
 Type 2B (type2 + enhanced heat sink) 
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Figure 38 QSFP112 Module variants: Type 1; Type 2; Type 2A; and Type 2B  

7 Management Interface  

7.1 Introduction 
A management interface, as already commonly used in other form factors like QSFP, SFP, is specified in 
order to enable flexible use of the module by the user. The specification has been changed in order to 
adopt the use of a multi-channel module. Some timing requirements are critical especially for a multi-
channel device, so the interface speed has been increased. 
Byte 00h or Byte 128h on Page 00h is used to indicate the use of SFF-8636 or CMIS with 4 host lanes 
instead of 8 lanes. When a classic QSFP+/QSFP28 module is inserted into a QSFP112 port the host must 
determine which memory map to use (e.g., SFF-8636 or CMIS) based on the QSFP+ identifier at Byte 
00h or Byte 128 Page 00h. The Identifier Value assigned to the module is essential to interpreting the 
contents of the memory map. 

         Table 13 Identifier Values 

Value Description of Module 

0Dh QSFP+ or later with SFF-8636 or SFF-8436 management interface (SFF-8436, SFF-8635, 
SFF-8665, SFF-8685 et al.) 

1Eh QSFP+ or later with Common Management Interface Specification (CMIS) 
 

In some applications, muxing or demuxing may occur in the module. In this specification, all references 
to lane numbers are based on the electrical connector interface lanes, unless otherwise indicated. In 
cases where a status or control aspect is applicable only to lanes after muxing or demuxing has occurred, 
the status or control is intended to apply to all lanes in the mux group, unless otherwise indicated. 

7.2 Timing Specification 

7.2.1 Introduction 
Low speed signaling is based on Low Voltage CMOS (LVCMOS) operating at Vcc. Hosts shall use a pull-
up resistor connected to a Vcc_host on the TWI SCL (clock) and SDA (Data) signals. Detailed electrical 
specification is given in Clause 4.1.2. Nomenclature for all registers more than 1 bit long is MSB-LSB. 

Type 1 

Type 2 

Type 2A 

Type 2B 
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7.2.2 Management Interface Timing Specification 

The timing parameters for the TWI to the QSFP112 module memory transaction timings are shown in 
Figure 39 and specified in Table 14 and is compatible with I2C. The default clock rate is a maximum of 
400 kHz with an option to support up to a maximum of 1 MHz. This clause closely follows the QSFP+ 
SFF-8636 specification but with the addition of Fast Mode+. This specification also defines tBUF timing, 
tWR timing, tNACK timing, tBPC timing. 

 

Figure 39 TWI Timing diagram 

The TWI serial interface address of the QSFP112 module is 1010000X (A0h). In order to allow access to 
multiple QSFP modules on the same TWI serial bus, the QSFP112 pinout includes a ModSelL or module 
select pin. This pin (which is pulled high, deselected in the module) must be held low by the host to 
select the module of interest and allow communication over the TWI serial interface. The module must 
not respond to or accept TWI serial bus instructions unless it is selected. 
Before initiating a TWI serial bus communication, the host shall provide setup time on the ModSelL line 
of all modules on the TWI bus. The host shall not change the ModSelL line of any module until the TWI 
serial bus communication is complete and the hold time requirement is satisfied. 

7.2.3 Serial Interface Protocol 
The module asserts LOW for clock stretch on SCL. 

7.2.3.1 Management Timing Parameters  
The timing parameters for the TWI to the QSFP112 module are shown in Table 14. 
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         Table 14 Management interface timing parameters 

TWI Modes Fast Mode 
(400 kHz) 

Fast 
Mode+ 
(1MHz) 

  

Module Symbol Min Max Min Max Unit Conditions 
Clock Frequency fSCL 0 400 0 1000 kHz  
Clock Pulse Width Low tLOW 1.3  0.50  µs  
Clock Pulse Width High tHIGH 0.6  0.26  µs  
Time bus free before 
new transmission can 
start 

tBUF 20  20  µs 
Between STOP and START and 
between ACK and ReStart 

START Hold Time tHD.STA 0.6  0.26  µs 
The delay required between SDA 
becoming low and SCL starting to go low 
in a START 

START Setup Time tSU.STA 0.6  0.26  µs 
The delay required between SCL 
becoming high and SDA starting to go 
low in a START 

Data In Hold Time tHD.DAT 0  0  µs  
Data In Setup Time tSU.DAT 0.1  0.1  µs  

Input Rise Time tR  300  120 ns 
From (VL,MAX=0.3*Vcc) to 
(VIH,MIN=0.7*Vcc) 

Input Fall Time tF  300  120 ns 
From (VIH,MIN=0.7*Vcc) to 
(VIL,MAX=0.3*Vcc)  

STOP Setup Time tSU.STO 0.6  0.26  µs  
STOP Hold Time tHD.STO 0.6  0.26  µs  

Aborted sequence – 
bus release 

Deselect 
_Abort 

 2  2 ms 
Delay from a host de-asserting ModSelL 
(at any point in a bus sequence) to the 
QSFP112 module releasing SCL and SDA 

ModSelL Setup Time1 
tSU. 

ModSelL 
2  2  ms 

ModSelL Setup Time is the setup 
time on the select line before the 
start of a host initiated TWI serial 
bus sequence. 

ModSelL Hold Time1 
tHD. 

ModSelL 
2  2  ms 

ModSelL Hold Time is the delay 
from completion of a TWI serial bus 
sequence to changes of module 
select status. 

Serial Interface Clock 
Holdoff “Clock 
Stretching” 

T_clock_ 
hold 

 500  500 µs 

Time the QSFP112 module may 
hold the SCL line low before 
continuing with a read or write 
operation. 

Complete Single or 
Sequential Write to 
non- volatile registers 

tWR  80  80 ms 
Time to complete a Single or 
Sequential Write to non-volatile 
registers. 

Accept a single or 
sequential write to 
volatile memory 

tNACK  10  10 ms 
Time to complete a Single or 
Sequential Write to volatile 
registers. 

Time to complete a 
memory bank/page 

tBPC  10  10 ms 
Time to complete a memory bank 
and/or page change. 

Endurance (Write 
Cycles) 

 50k  50k  cycles Module Case Temperature = 70 ºC 

Note 1: The management registers can be read to determine alternate support for ModSelL set up and hold 

times. See CMIS 8.4.5, Durations Advertising or SFF-8636 6.2.9, Free Side Device Properties (Page 00h, Bytes 

107-115).  
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7.3 Timing for Soft Control and Status Functions 

Timing for QSFP112 soft control and status functions are described in Table 15. 

         Table 15 I/O Timing for soft control and status functions 
Parameter Symbol Min Max Unit Conditions 

MgmtInit Duration 
Max MgmtInit 

Duration 
 2000 ms 

Time from power on 1, hot plug or rising 
edge of reset until the high to low SDA 
transition of the Start condition for the first 
acknowledged TWI transaction. 

ResetL Assert Time t_reset_init 10  µs 
Minimum pulse time on the ResetL signal to 
initiate a module reset. 

Int/RxLOS Mode 
Change 

t_IntL/RxLOSL  100 ms 
Time to change between IntL and RxLOSL 
modes of the dual- mode signal IntL/RxLOSL. 

LPMode/TxDis 
mode change time 

t_LPMode/TxDis  100 ms 
Time to change between LPMode and TxDis 
modes of LPMode/TxDis 

IntL Assert Time ton_IntL 
 

200 ms 
Time from occurrence of condition 
triggering IntL until Vout:IntL=Vol 

IntL Deassert Time toff_IntL  500 µs 

Time from clear on read 2 operation of 
associated flag until Vout:IntL=Voh. This 
includes deassert times for Rx LOS, Tx Fault 
and other flag bits. 

RxLOS Assert Time ton_los  100 ms 
Time from Rx LOS condition present to Rx 
LOS bit set (value = 1b) and IntL asserted 3. 

Rx LOS Assert Time 
(optional fast mode) 

ton_losf  1 ms 
Time from Rx LOS state to Rx LOS bit set 
(value = 1b) and IntL asserted 3. 

RxLOS Deassert Time 
(optional fast mode) 

toff_f_LOS  3 ms 

Optional fast mode is advertised via the CMIS. 
Time from optical signal above the LOS 
deassert threshold to when the module 
releases the RxLOSL signal to high. 

TX Disable Assert Time ton_TxDis  100 ms 
Time from Tx Disable bit set to 1 until optical 
output falls below 10% of nominal. 

TX Disable Assert 
Time (optional fast 
mode) 

ton_f_TxDis  3 ms 
Optional fast mode is advertised via CMIS. 
Time from TxDis signal high to the optical 
output reaching the disabled level 

TX Disable Deassert 
Time 

toff_TxDis  400 ms 
Time from Tx Disable bit cleared to 1 until 
optical output rises above 90% of nominal 4. 

Tx Fault Assert Time ton_Txfault  200 ms 
Time from Tx Fault state to Tx Fault bit set 
(value=1b) and IntL asserted. 

Flag Assert Time ton_flag  200 ms 
Time from occurrence of condition triggering 
flag to associated flag bit set (value=1b) and 
IntL asserted. 

Mask Assert Time ton_mask  100 ms 
Time from mask bit set (value=1b) 5 until 
associated IntL assertion is inhibited 

Mask Deassert Time toff_mask  100 ms 
Time from mask bit cleared (value=0b) 5 until 
associated IntL operation resumes 

Data Path Tx Turn 
On Max Duration 6 

DataPathTxTurnOn_MaxDuration see CMIS memory P01h: B168 

Data Path Tx Turn Off 
Max Duration 6 

DataPathTxTurnOff_MaxDuration see CMIS memory P01h: B168 

Data Path Deinit Max 
Duration 6 

DataPathDeinit_MaxDuration see CMIS memory P01h: B144 

Data Path Init Max 
Duration 6 

DataPathInit_MaxDuration see CMIS memory P01h: B144 
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Module Pwr Up Max 
Duration 7 

ModulePwrUp_MaxDuration see CMIS memory P01h: B167 

Module Pwr Dn Max 
Duration 7 

ModulePwrDn_MaxDuration see CMIS memory P01h: B167 

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

specified in Table 7. 
2. Measured from low to high SDA edge of the Stop condition of the read transaction. 
3. Rx LOS condition is defined at the optical input by the relevant standard. 
4. Tx Squelch Deassert time is longer than SFF-8679. 
5. Measured from low to high SDA edge of the Stop condition of the write transaction. 
6. Measured from the low to high SDA edge of the Stop condition of the Write transaction until the IntL for 

the state change Vout:IntL=Vol, unless the module advertises a less than 1 ms duration in which case 
there is no defined measurement. 

7. Measured from the low to high SDA edge of the Stop condition of the Write transaction until the IntL for 
the state change Vout:IntL=Vol. 

 
Squelch and disable timings are defined in Table 16. 

             Table 16 I/O Timing for squelch and disable 
Parameter Symbol Max Unit Conditions 

Rx Squelch Assert Time ton_Rxsq 15 ms 
Time from loss of Rx input signal until the 
squelched output condition is reached. See 
clause 4.1.3.1. 

Rx Squelch Deassert 
Time 

toff_Rxsq 80 us 
Time from resumption of Rx input signals until 
normal Rx output condition is reached. See clause 
4.1.3.1. 

Tx Squelch Assert Time ton_Txsq 400 ms 
Time from loss of Tx input signal until the 
squelched output condition is reached. See 
clause 4.1.3.2. 

Tx Squelch Deassert 
Time 

toff_Txsq 1.5 s 
Time from resumption of Tx input signals until 
normal Tx output condition is reached. See 
clause 4.1.3.2. 

Tx Disable Assert Time ton_txdis 100 ms 
Time from Tx Disable bit set (value = 1b)1 until 
optical output falls below 10% of nominal, see 
notes 2 and 3. 

Tx Disable Deassert 
Time 

toff_txdis 400 ms 
Time from Tx Disable bit cleared (value = 0b)1 
until optical output rises above 90% of nominal, 
see notes 2 and 3. 

Rx Output Disable Assert 
Time 

ton_rxdis 100 ms 
Time from Rx Output Disable bit set (value = 1b)1 
until Rx output falls below 10% of nominal 

Rx Output Disable 
Deassert Time 

toff_rxdis 100 ms 
Time from Rx Output Disable bit cleared (value 
= 0b)1 until Rx output rises above 90% of nominal 

Squelch Disable Assert 
Time 

ton_sqdis 100 ms 
This applies to Rx and Tx Squelch and is the 
time from bit set (value = 1b)1 until squelch 
functionality is disabled. 

Squelch Disable 
Deassert Time 

toff_sqdis 100 ms 
This applies to Rx and Tx Squelch and is the 
time from bit cleared (value = 0b)1 until squelch 
functionality is enabled. 

Note 1. Measured from LOW to HIGH SDA signal transition of the STOP condition of the write transaction. 

Note 2. CMIS 5.0 and beyond the listed values are superseded by the advertised 

DataPathTxTurnOff_MaxDuration and DataPathTxTurnOn_MaxDuration times in P01h.168.  

Note 3. Listed values place a limit on the DataPathTxTurnOff_MaxDuration and 

DataPathTxTurnOn_MaxDuration times (P01h.168) that can be advertised by such modules (for CMIS 5.0 

and beyond).  
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7.4 Device Addressing and Operation  

Serial Clock (SCL): The host supplied SCL input to QSFP112 modules is used to positive-edge clock data 
into each QSFP112 device and negative-edge clock data out of each device. The SCL line may be pulled 
low by an QSFP112 module during clock stretching. 
Serial Data (SDA): The SDA pin is bi-directional for serial data transfer. This pin is open-drain or open-
collector driven and may be wire-ORed with any number of open-drain or open collector devices. 
Master/Slave: QSFP112 modules operate only as slave devices. The host must provide a bus master for 
SCL and initiate all read/write communication. 
Device Address: Each QSFP112 is hard wired at the device address A0h. See Clause 7.6 for memory 
structure within each module. 
Multiple Devices per SCL/SDA: While QSFP112 modules are compatible with point-to-point SCL/SDA, 
they can share a single SCL/SDA bus by using the QSFP112 ModSelL line. See Clause 4.1.1,Clause 4.1.2 
, Table 3 for more information. 
Clock and Data Transitions: The SDA pin is normally pulled high with an external device. Data on the 
SDA pin may change only during SCL low time periods. Data changes during SCL high periods indicate 
a START or STOP condition. All addresses and data words are serially transmitted to and from the 
QSFP112 in 8-bit words. 
Every byte on the SDA line must be 8-bits long. Data is transferred with the most significant bit (MSB) 
first. 
START Condition: A high-to-low transition of SDA with SCL high is a START condition, which must 
precede any other command. 
STOP Condition: A low-to-high transition of SDA with SCL high is a STOP condition. 
Acknowledge: After sending each 8-bit word, the transmitter releases the SDA line for one bit time, 
during which the receiver is allowed to pull SDA low (zero) to acknowledge (ACK) that it has received 
each word. Device address bytes and write data bytes initiated by the host shall be acknowledged by 
QSFP112 modules. 
Read data bytes transmitted by QSFP112 modules shall be acknowledged by the host for all but the 
final byte read, for which the host shall respond with a STOP instead of an ACK. 
Memory (Management Interface) Reset: After an interruption in protocol, power loss or system reset 
the QSFP112 management interface can be reset. Memory reset is intended only to reset the QSFP112 
module management interface (to correct a hung bus). No other module functionality is implied. 

1) Clock up to 9 cycles. 
2) Look for SDA high in each cycle while SCL is high. 
3) Create a START condition as SDA is high 

Device Addressing: QSFP112 devices require an 8-bit device address word following a start condition 
to enable a read or write operation. The device address word consists of a mandatory sequence for the 
first seven most significant bits in Figure 40. This is common to all QSFP112 devices. 
 

1 0 1 0 0 0 0 R/W 
MSB       LSB 

Figure 40 QSFP112 Device address 

The eighth bit of the device address is the read/write operating select bit. A read operation is initiated 
if this bit is set high and a write operation is initiated if this bit is set low. Upon compare of the device 
address (with ModSelL in the low state) the QSFP112 module shall output a zero (ACK) on the SDA line 
to acknowledge the address. 
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7.5 Read/Write Functionality  

7.5.1 QSFP112 Memory Address Counter (Read AND Write Operations) 
QSFP112 devices maintain an internal data word address counter containing the last address accessed 
during the latest read or write operation, incremented by one. The address counter is incremented 
whenever a data word is received or sent by the module. This address stays valid between operations 
as long as QSFP112 power is maintained. The address “roll over” during read and writes operations 
is from the last byte of the 128-byte memory page to the first byte of the same page. 

7.5.2 Read Operations (Current Address Read) 
A current address read operation requires only the device address read word (10100001) be sent, see 
Figure 41. Once acknowledged by the QSFP112, the current address data word is serially clocked out. The 
host does not respond with an acknowledge, but does generate a STOP condition once the data word 
is read. 
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           <---DATA WORD--->   

Figure 41 QSFP112 Current address read operation 

7.5.3 Read Operations (Random Read) 
A random read operation requires a “dummy” write operation to load in the target byte address as 
shown in Figure 42. This is accomplished by the following sequence: The target 8-bit data word address 
is sent following the device address write word (10100000) and acknowledged by the QSFP112. The 
host then generates another START condition (aborting the dummy write without incrementing the 
counter) and a current address read by sending a device read address (10100001). The QSFP112 
acknowledges the device address and serially clocks out the requested data word. The host does not 
respond with an acknowledge, but does generate a STOP condition once the data word is read. 
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Figure 42 QSFP112 Random read
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Figure 49 Type 2A and 2B examples of zipper Fin Heat Sink Example  

Thermal design is system dependent; however, systems seeking to maximize the benefit of the external 
heat sink of Type 2A and 2B modules should consider minimizing bypass of airflow through the external 
heat sink. Type 2A and 2B modules have a heat sink on the nose of the module. The QSFP112 type 2B 
modules are taller and can only be used in special stack cages as the ports on a thermal enhanced 
stacked QSFP112 cage are separated by 1.7mm more than normal QSFP112 stack cages. However, a 
Type 2A module can be used in all applications.  
Type 2A and Type 2B extruded heat sink examples are shown in Figure 47. Type 2A and Type 2B die 
cast heat sinks with metal cover examples are shown in Figure 48. Type 2A and Type 2B zipper fin heat 
sink examples are shown in Figure 49. Dimensions A, B for Type 2A and 2B heat sinks in Figure 47, Figure 
48, and Figure 49 are given in Table 17. All dimensions shall have dimension tolerance of +/-0.1 mm. 

    Table 17 Informative Dimensions for QSFP112 Module Type 2A/2B 

Dimensions  Module Type 2A  Module Type 2B  
A (max)  3.4 mm  5.1 mm  
B (REF)  13.5 mm  15.2 mm  

 


