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1 GENERAL 

 

1.1 SCOPE 

This Multi-Source Agreement (MSA) defines the form factor of an optical transceiver which can support 

40Gbit/s and 100Gbit/s interfaces for Ethernet, Telecommunications and other applications.  The electrical 

interface will vary by application, but the nominal signaling lane rate is 10Gbit/s per lane and documentation 

is provided for CAUI, XLAUI, OTL4.10, OTL3.4, and STL256.4 electrical interface specifications.  The CFP 

module may be used to support single mode and multimode fiber optics. 

 

The CFP modules and the host system are hot-pluggable. The module or the host system shall not be 

damaged by insertion or removal of the module. 

 

CFP MSA is an acronym for 100G1 Form factor Pluggable Multi-Source Agreement. 

 

 

1.1.1 Application & Qualification 

All optoelectronic devices used within CFP MSA modules shall meet the reliability requirements as specified 

per Telcordia GR-468-CORE (Generic Reliability Assurance Requirements for Optoelectronic Devices Used 

in Telecommunications Equipment) or if necessary GR-1221-CORE (Generic Reliability Assurance 

Requirements for Passive Optical Components). 

 

In addition, the CFP MSA modules are intended for use in equipment qualified per Telcordia GR-63-CORE 

Network Equipment-Building System (NEBS) Requirements for Physical Protection.  

 

1.2 CFP BLOCK DIAGRAM 

 

 

Figure 1-1: CFP Block Diagram 

                                                

1
 C = 100 in Roman numerals; Centum 

CFP module 

CDR 
CDR RX 
Optics 

x M x N 

CDR 
CDR TX 
Optics 

x M x N 
REFCLK 

TXDATA 

RXMCLK 
( optional ) 

Interface 
IC ( s ) 

RXDATA 

TXMCLK 
( optional ) 

MDIO 
Controller 

Optical 

DMUX 

Control / Alarm 

Optical 

MUX 



Page 9 
CFP MSA, Revision 1.4 

1.3 FUNCTIONAL DESCRIPTION 

The CFP module is a hot pluggable form factor designed for optical networking applications.  The module 

size has been chosen to accommodate a wide range of power dissipations and applications.  The module 

electrical interface has been generically specified to allow for vendor specific customization around various 

ñMò lane by 10Gbit/s interfaces.  

 

1.3.1 Hot Pluggable 

A CFP module is defined to be hot pluggable. Hot Pluggable is defined as permitting module plugging and 

unplugging with Vcc applied, with no module damage and  predictable module behavior as per the State 

Transition Diagram.  As shown in Figure 5-9: Pin Map Connector Engagement, the Module Absent 

(MOD_ABS) pin and Module Low Power (MOD_LOPWR) pin are physically guaranteed to be the last pins to 

mate.  Please refer to the state diagram in the ñCFP MSA Management Interface Specificationò, or 

alternately a reference version is shown at Figure 2-9: CFP MSA Start-Up Flow Diagram for detailed 

functional description. 

 

 

2 CFP Hardware Signaling Pins 

The control and status reporting functions between a host and a CFP module use non-data signal pins on 

the 148-pin connector.  The signal pins work together with MDIO interface to form a complete HOST/CFP 

management interface.  The signal pins provide status reporting.  There are 6 Hardware Control pins, 5 

Hardware Alarm pins, and 8 pins dedicated to the MDIO interface. 

 

2.1 Hardware Control Pins  

The CFP Module supports real-time control functions via hardware pins, listed in Table 2-1: Control Pins.  
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Table 2-1: Control Pins 

Pin # Symbol Description I/O Logic ñHò ñLò 
Pull-up 

/down 

30 PRG_CNTL1 

Programmable Control 1 

MSA Default: TRXIC_RSTn, TX & RX 

ICs reset, 

"0": reset, "1"or NC: enabled  

I 
3.3V 

LVCMOS per CFP MSA 

Management 

Interface 

Specification [5] 

Pull ï Up
2
 

31 PRG_CNTL2 
Programmable Control 2 

MSA Default: Hardware Interlock LSB 
I 

3.3V 

LVCMOS 
Pull ï Up

2
 

32 PRG_CNTL3 
Programmable Control 3 

MSA Default: Hardware Interlock MSB 
I 

3.3V 

LVCMOS 
Pull ï Up

2
 

36 TX_DIS Transmitter Disable I 
3.3V 

LVCMOS 
Disable Enable Pull ï Up

2
 

37 MOD_LOPWR Module Low Power Mode I 
3.3V 

LVCMOS 

Low 

Power 
Enable Pull ï Up

2
 

39 MOD_RSTn Module Reset (invert) I 
3.3V 

LVCMOS 
Enable Reset 

Pull ï 

Down
3
 

 

2.2 Hardware Control Pins: Functional Description 

 

2.2.1 Programmable Controls (PRG_CNTLs) 

These control pins allow for the system to program certain controls via a Hardware pin.  The default setting 

for Control 1 is control of the Transmit & Receive Reset.  The default setting for the Controls 2 and 3 are the 

Hardware Interlock described in section 2.2.1.4.  The electrical signaling requirements are specified in Table 

2-5. 

 

2.2.1.1 Programmable Control 1 Pin 

Programmable Control Pin 1 (PRG_CNTL1) is an input pin from the Host, operating with programmable logic.  

It is pulled up in the CFP module.  It can be re-programmed over MDIO registers to another MDIO control 

register while the module is in any steady state except Reset.  The CFP MSA specifies that the default 

function be Transmit & Receive circuitry reset (TRXIC_RSTn) with active-low logic.  When TRXIC_RSTn is 

asserted (driven low) the digital transmit and receive circuitry is reset clearing all FIFOs and/or resetting all 

CDRs and/or DLLs.  When de-asserted, the digital transmit and receive circuitry resumes normal operation. 

 

2.2.1.2 Programmable Control 2 Pin 

Programmable Control Pin 2 (PRG_CNTL2) is an input pin from the Host, operating with programmable logic.  

It is pulled up in the CFP module.  It can be re-programmed over MDIO registers to another MDIO control 

register while the module is in any state except Reset or Initialize.  The CFP MSA specifies that the default 

function be the least significant bit of a two-bit code for Hardware Interlock. 

                                                

2
 Pull-Up resistor (4.7kOhm to 10 kOhm) is located within the CFP module. 

3
 Pull-Down resistor (4.7kOhm to 10 kOhm) is located within the CFP module 
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2.2.1.3 Programmable Control 3 Pin 

Programmable Control Pin 3 (PRG_CNTL3) is an input pin from the Host, operating with programmable logic.  

It is pulled up in the CFP.  It can be re-programmed over MDIO registers to another MDIO control register 

while the module is in any state except Reset or Initialize.  The CFP MSA specifies that the default function 

be the most significant bit of a two-bit Code for Module Power Class rating.  Together with the Programmable 

Control Pin 2, the host uses this Code as the Hardware Interlock to inform what the power rating is supported 

by host at the connector.  The Code is listed in Table 2-2.  

 

2.2.1.4 Hardware Interlock 

The CFP MSA encompasses a wide range of applications and thus the expected power consumption of the 

CFP module will vary accordingly.  Often systems are limited in the amount of power which can be dissipated 

in various module slots.  The Hardware Interlock provides for four different power consumption levels.  The 

module shall compare the maximum power dissipation under vendor specified operating conditions to the 

host system cooling capacity value communicated via the Hardware Interlock.  See the Table 2-2: Hardware 

Interlock for definition of the Hardware Interlock function. 

 

The Hardware Interlock pins shall be kept at a static value during the transient Initialize state, and any 

change to the values will result in unpredictable module behavior. 

 

The default functions of Programmable Control Pin 2 (PRG_CNTL2) and Programmable Control Pin 3 

(PRG_CNTL3) are to define the LSB and MSB of Hardware Interlock. The host uses this Code as the 

Hardware Interlock to inform what the power rating is supported. If the CFP Module Power Dissipation 

exceeds the power rating of the host system as communicated by the Hardware Interlock, the module is 

placed in low power state. This low power state is the same as the state of the module if MOD_LOPWR 

hardware pin is asserted, see section 2.2.3. Note that setting the two Hardware Interlock bits to ñ11ò (or N.C.) 

is equivalent to Hardware Interlock being unused; the module will not go into low power mode. 

 

Table 2-2: Module Power Classes defined by Hardware Interlock 

Hardware Interlock Description CFP Module  

Power Dissipation 

Power 

Class MSB LSB 

0 0 Ò  8 W 1 

0 1 Ò 16 W 2 

1 0 Ò 24 W 3 

1 1 Ò 32 W 4 

 

 

2.2.2 TX Disable Pin 

TX Disable Pin (TX_DIS) is an input pin from the Host, operating with active-high logic.  This pin is pulled up 

in the CFP.  When TX_DIS is asserted, all of the optical outputs inside a CFP module shall be turned off.  

When this pin is de-asserted, transmitters in a CFP module shall be turned on according to a predefined TX 

turned-on process which is defined by the state diagram shown in the ñCFP MSA Management Interface 

Specificationò. A maximum time is defined for the transmitter turn-on process. This time is vendor and/or 
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technology specific and the value is stored in a MDIO register.  See the ñCFP MSA Management Interface 

Specificationò for more details. 

 

Figure 2-1: Tx Disable Timing Diagram 

 

 

2.2.3 Module Low Power Pin 

Module Low Power Pin (MOD_LOPWR) is an input pin from the host, operating with active-high logic.  It is 

pulled up in the CFP.  When MOD_LOPWR is asserted the CFP module shall be in the Low-Power State and 

will stay in the Low Power State as long as it is asserted.  When de-asserted, the CFP shall initiate the 

Full-Power-up process. This pin on the CFP module is 1 mm shorter than the Vcc power supply pins.  This 

design helps to control the inrush and turn-off current during module plug-in (insertion) and pull-out 

(extraction). 

 

In Low Power mode the module can communicate via the MDIO management interface.  While the module is 

in low power mode it has a maximum power consumption of <2W. This protects hosts that are not capable of 

cooling higher power modules, should such modules be accidentally inserted. 

 

A maximum time is defined for the High-Power-up process, and a MDIO register is specified in the ñCFP 

MSA Management Interface Specificationò. 

Figure 2-2: Module Low Power Timing Diagram 

 

 

 

MOD _ LOPWR Input 

Power Supply Current 

t_MOD_LOPWR_deassert t_MOD_LOPWR_assert 

TX_DIS Input 

t_ off 

Optical Output 
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2.2.4 Module Reset Pin 

Module Reset Pin (MOD_RSTn) is an input pin from the Host, operating with active-low logic.  This pin is 

pulled down in the CFP with a pull-down resistor value of 4.7kOhm to 10 kOhm.  When MOD_RSTn is 

asserted (driven low) the CFP module enters the Reset State.  When de-asserted, the CFP module comes 

out of the Reset State and shall begin an initialization process as part of the overall module startup 

sequence. 

 

2.3 Hardware Alarm Pins  

The CFP Module supports alarm hardware pins, listed in Table 2-3: Hardware Alarm Pins. 

 

Table 2-3: Hardware Alarm Pins 

Pin 
# 

Symbol Description I/O Logic ñHò ñLò 
Pull-up 
/down 

33 PRG_ALRM1 
Programmable Alarm 1 
MSA Default: HIPWR_ON 

O 
3.3V 

LVCMOS 

Active High 
per MDIO 

document [5] 

 

34 PRG_ALRM2 
Programmable Alarm 2 
MSA Default: MOD_READY, Ready 
state has been reached 

O 
3.3V 

LVCMOS 
 

35 PRG_ALRM3 
Programmable Alarm 3 
MSA Default: MOD_FAULT 

O 
3.3V 

LVCMOS 
 

38 MOD_ABS Module Absent O 
3.3V  

LVCMOS 
Absent Present 

Pull ï 
Down

4
 

40 RX_LOS Receiver Loss of Signal O 
3.3V 

LVCMOS 
Loss of 
Signal 

OK  

 

2.4 Hardware Alarm Pins: Functional Description 

2.4.1 Programmable Alarms (PRG_ALRMs) 

These alarm pins allow for the system to program module supported alarms to Hardware pins. The intention 

is to allow for maximum design and debug flexibility. 

 

2.4.1.1 Programmable Alarm 1 Pin 

Programmable Alarm Pin 1 (PRG_ALRM1) is an output pin to the Host, operating with programmable logic.  

It can be re-programmed over MDIO registers to another MDIO alarm register while the module is in any 

steady state except Reset.  MSA specifies the default function to be High Power On (HIPWR_ON) indicator 

with active-high logic. 

 

The 40G and 100G applications for which the CFP is designed have numerous PMDs or port types which 

require specialized optoelectronic components which dissipate significant electrical power.  The CFP MSA is 

designating that there be an intermediate state between the Low-Power state to the Module-Ready state, the 

TX-Off state.  This state and default alarm function provides a defined state and signal where the CFP 

                                                

4
 Pull-Down resistor (<100Ohm) is located within the CFP module.  Pull-up should be located on the host. 
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module is asserting wavelength control mechanisms and other high power functions.  This default function 

signals the host system that the CFP module is now ready for the transmitter to be enabled. See section 2.8 

for background information on start-up sequence or refer to the ñCFP MSA Management Interface 

Specificationò for details. 

 

2.4.1.2 Programmable Alarm 2 Pin 

Programmable Alarm Pin 2 (PRG_ALRM2) is an output pin to the Host, operating with programmable logic.  

It can be re-programmed over MDIO registers to another MDIO alarm register while the module is in any 

steady state except Reset.  MSA specifies the default function to be Module Ready (MOD_READY) indicator 

with active-high logic.   

 

The default function MOD_READY is used by the CFP MSA during the module initialization.  When asserted 

it indicates that the module has completed the necessary initialization process and is ready to transmit and 

receive data. See section 2.8 for background information on start-up sequence or refer to the ñCFP MSA 

Management Interface Specificationò for details. 

 

 

2.4.1.3 Programmable Alarm 3 Pin 

Programmable Alarm Pin 3 (PRG_ALRM3) is an output pin to the Host, operating with programmable logic.  

It can be re-programmed over MDIO registers to another MDIO alarm register while the module is in any 

steady state except Reset.  MSA specifies the default function to be Module Fault (MOD_FAULT) indicator 

with active-high logic.   

 

The default function MOD_FAULT is used by the CFP MSA during the module initialization.  When asserted 

it indicates that the module has entered into a Fault state. See section 2.8 for background information on 

start-up sequence or refer to the ñCFP MSA Management Interface Specificationò for details. 

 

2.4.2 Module Absent Pin 

Module Absent Pin (MOD_ABS) is an output pin from CFP to Host.  It is pulled up on the host board and is 

pulled down to ground in the CFP module.  MOD_ABS asserts a ñLowò condition when module is plugged in 

host slot. MOD_ABS is asserted ñHighò when the CFP module is physically absent from a host slot. 

 

 

2.4.3 Receiver Loss of Signal Pin 

The Receiver Loss of Signal Pin (RX_LOS) is an output pin to the Host, operating with active-high logic.  

When asserted, it indicates received optical power in the CFP module is lower than the expected value.  The 

optical power at which RX_LOS is asserted may be specified by other governing documents and the CFP 

module vendor as the alarm threshold level is application specific. The RX_LOS is the logic OR of the LOS 

signals from all the input receiving channels in a CFP module.   
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Figure 2-3: Receiver Loss of Signal Timing Diagram 

 

 

2.5 Management Interface Pins (MDIO) 

The CFP Module supports alarm, control and monitor functions via an MDIO bus.  Upon module initialization, 

these functions are available.  CFP MDIO electrical interface consists of 8 pins including 2 pins for MDC and 

MDIO, 5 Physical Port Address pins, and the Global Alarm pin.  MDC is the MDIO Clock line driven by the 

host and MDIO is the bidirectional data line driven by both the host and module depending upon the data 

directions.  The CFP MDIO pins are listed in Table 2-4: Management Interface Pins. 

 

Table 2-4: Management Interface Pins (MDIO) 

Pin # Symbol Description I/O Logic ñHò ñLò 
Pull-up 

/down 

41 GLB_ALRMn Global Alarm O 3.3V LVCMOS OK Alarm  

47 MDIO 
Management Data Input Output 

Bi-Directional Data 

I/O 
1.2V LVCMOS   

48 MDC MDIO Clock I 1.2V LVCMOS   

46 PRTADR0 MDIO Physical Port address bit 0 I 1.2V LVCMOS 

per MDIO 

document [5] 

 

45 PRTADR1 MDIO Physical Port address bit 1 I 1.2V LVCMOS  

44 PRTADR2 MDIO Physical Port address bit 2 I 1.2V LVCMOS  

43 PRTADR3 MDIO Physical Port address bit 3 I 1.2V LVCMOS  

42 PRTADR4 MDIO Physical Port address bit 4 I 1.2V LVCMOS  

 

 

2.6 CFP Management Interface Hardware Description 

2.6.1 Global Alarm Pin 

Global Alarm Pin (GLB_ALRMn) is an output pin to the Host, operating with active-low logic.  When 

GLB_ALRMn is asserted (driven low), it indicates that a Fault/Alarm/Warning/Status (FAWS) condition has 

occurred.  It is driven by the logical OR of all fault/status/alarm/warning conditions latched in the latched 

registers.  Masking Registers are provided so that GLB_ALRMn may be programmed to assert only for 

specific fault/alarm/warning/status conditions.  It is recommended that the Host board be designed to 

support a high priority event handling service to respond to the assertion of this pin.  Upon the assertion 

Optical Input 

t _ loss _ on 

RX _ LOS Output 

t _ loss _ off 
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(driven low) of this pin, the Host event handler identifies the source of the fault by reading the latched 

registers over the MDIO interface.  The reading action clears the latched registers which in turn causes the 

CFP to de-assert (releases) the GLB_ALRMn pin.   

 

Figure 2-4: Global Alarm Timing Diagram5

 

 

For more detail on the GLB_ALRMn pin please refer to the ñCFP MSA Management Interface Specificationò.  

 

2.6.2 MDIO Pin 

The MDIO specification is defined in clause 45 of the IEEE 802.3 Standard. The CFP Module shall support 

4.0 Mbit/s as maximum data rate.  The CFP uses an MDIO with 1.2V LVCMOS logic levels. 

 

2.6.3 MDC Pin 

Host specifies a maximum MDC rate of 4.0 MHz and CFP module hence has to support a maximum MDC 

rate up to 4.0 MHz. The CFP MSA module shall support a minimal 10 ns setup and hold time in its MDIO 

implementation. 

 

                                                

5
 Lƴ ǘƘƛǎ ŦƛƎǳǊŜ ǘƘŜ Cŀǳƭǘ hŎŎǳǊǊŜƴŎŜ ƛǎ ǎƘƻǿƴ ǘǊŀƴǎƛǘƛƻƴƛƴƎ ǘƻ ŀ άbƻǊƳŀƭέ {ǘŀǘǳǎΦ  Lƴ ƻǊŘŜǊ ŦƻǊ this transition to occur a read of 

the alarmed register must have occurred such that the fault has been serviced. 



Page 17 
CFP MSA, Revision 1.4 

Figure 2-5: MDIO & MDC Timing Diagram 

 

 

2.6.4 MDIO Physical Port Addresses 

These control pins are used for the system to address all of the CFP ports contained within a host system.  

PRTADR0 corresponds to the LSB in the physical port addressing scheme.  The 5-wire Physical Port 

Address lines are driven by host to set the module Physical Port Address which should match the address 

specified in the MDIO Frame.  It is recommended that the Physical Port Addresses not be changed while the 

CFP module is powered on. 

 

2.7 Hardware Signal Pin Electrical Specifications 

 

2.7.1 Control & Alarm Pins: 3.3V LVCMOS Electrical Characteristics 

The hardware control and alarm pins specified as 3.3V LVCMOS functionally described above shall meet 

the characteristics described in table 2-5.  Reference figures are provided regarding pin termination; see 

figure 2-7 and figure 2-8. 

 

VIH 

VIL 

VIH 

VIL 

VOL 

t_setup t_hold t_delay 

MDC  

CFP 
Input 

MDIO 

CFP 
Input 

MDIO 

CFP 
Output 

VOH 
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Table 2-5: 3.3V LVCMOS Electrical Characteristics6 

Parameters Symbol Min Typ. Max Unit 

Supply Voltage VCC 3.2 3.3 3.4 V 

Input High Voltage VIH 2 - VCC + 0.3 V 

Input Low Voltage VIL -0.3 - 0.8 V 

Input Leakage Current IIN -10 - +10 uA 

Output High Voltage (IOH=-100uA) VOH VCC ï 0.2 - - V 

Output Low Voltage (IOL=100uA) VOL - - 0.2 V 

Minimum Pulse Width of Control 

Pin Signal 
t_CNTL 100   us 

                                                

6
 Based on XFP MSA specification and JEDEC No.8C.01 
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Figure 2-6: Reference +3.3V LVCMOS Output 

Termination 

 

 

Figure 2-7: Reference +3.3V LVCMOS Input 

Termination 

 

 

2.7.2 MDIO Interface Pins: 1.2V LVCMOS Electrical Characteristics 

The MDIO interface pins specified as 1.2V LVCMOS functionally described above shall meet the 

characteristics described in Table 2-6.  Reference figures are provided regarding pin termination; see Figure 

2-8. 

 

Table 2-6: 1.2V LVCMOS Electrical Characteristics7 

Parameters Symbol Min Typ. Max Unit 

Input High Voltage VIH 0.84 - 1.5 V 

Input Low Voltage VIL -0.3 - 0.36 V 

Input Leakage Current IIN -100 - +100 uA 

Output High Voltage VOH 1.0 - 1.5 V 

Output Low Voltage VOL -0.3 - 0.2 V 

Output High Current IOH -  - -4 mA 

Output Low Current IOL +4  - - mA 

Input capacitance Ci - - 10 pF 

 

                                                

7
 Based on IEEE 802.3ae 45.5.5.16 Electrical Characteristics 

+3.3V

Input w/ PUR

Input

CFP module

4.7k ~ 10k ohm

Input w/ PDR

(MOD_RSTn)

4.7k ~ 10k ohm

Output 

CFP module 

Open Drain Output 

(GLB_ALRMn) 

Output w/ PDR 

(MOD_ABS) 

4.7k ~ 10k ohm 

+3.3V 

4.7k ~ 10k ohm 

+3.3V 

+3.3V 

<100 ohm 
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Figure 2-8: Reference MDIO Interface Termination8 

 
 

2.8 Hardware Signaling Pin Timing Requirements 

The CFP MSA module is designed to have a tightly coupled interface with host systems.  Accordingly, the 

CFP MSA has defined a start-up sequence with steady state conditions, transient state conditions, and 

associated signaling flags to indicate state transition. A reference diagram of the start-up is shown in Figure 

2-9 below. For a full description of the CFP MSA Start-Up sequence please refer to the ñCFP MSA 

Management Interface Specificationò. 

 

                                                

8
 The MSA recommends host termination resistor value of 560 Ohms, which provides the best balance of performance for both 

open-drain and active tri-state driver in the module. Host termination resistor values below 560Ohms are allowed, to a 

minimum of 250 Ohms, but this degrades active driver performance. Host termination resistor values above 560 Ohms are 

allowed but this degrades open-drain driver performance. 

 

The above drawings, with maximum host load capacitance of 200pF, also define the measurement set-up for module MDC 

timing verification 

+ 1 . 2 V 

MDC 

CFP module 

+ 1 . 2 V 

MDIO 

PRTADR [n] 

> =  250  ohm 

< =  200  pF 

> =  250  ohm 

< =  200  pF 
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Figure 2-9: CFP MSA Start-Up Flow Diagram 

 

 

 

The CFP MSA module is designed to support a diverse set of high speed applications. The CFP MSA 

defines some timing parameters explicitly which are dependent upon the form factor.  However, many of the 

timing parameters often used in optical networking applications are application specific. Accordingly, it is 

recommended that these timing parameters are specified by the CFP MSA module vendor. 

 

2.8.1 INIT_DONE 

The INIT_DONE signal is a required internal gating signal which may be used for multiple functions internal 

to the CFP MSA module.  This internal signal is responsible for: (a) holding GLB_ALRM de-asserted (open); 

(b) holding MDIO inactive; (c) holding Hardware Alarms de-asserted; until the module has completed the 

Initialize state. 
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Table 2-7: Timing Parameters for CFP Hardware Signal Pins 

Parameter Symbol Min. Max. Unit Notes & Conditions 

Hardware MOD_LOPWR 

assert 
t_MOD_LOPWR_assert   1  ms 

Application Specific.   

May depend on current state 

condition when signal is applied. 

See Vendor Data Sheet 

Hardware MOD_LOPWR 

deassert 
t_MOD_LOPWR_deassert     ms 

Value is dependent upon module 

start-up time.  Please see register 

ñMaximum High-Power-up Timeò in 

ñCFP MSA Management Interface 

Specificationò 

Receiver Loss of Signal 

Assert Time 
t_loss_assert   100  µs 

Maximum value designed to support 

telecom applications 

Receiver Loss of Signal 

De-Assert Time 
t_loss_deassert   100  µs 

Maximum value designed to support 

telecom applications 

Global Alarm Assert Delay 

Time 
GLB_ALRMn_assert   150  ms 

This is a logical "OR" of associated 

MDIO alarm & status registers.   

Please see MDIO document for 

further details 

Global Alarm De-Assert 

Delay Time 
GLB_ALRMn_deassert   150  ms 

This is a logical "OR" of associated 

MDIO alarm & status registers.   

Please see MDIO document for 

further details 

Management Interface 

Clock Period 
t_prd 250  ns MDC is 4MHz rate 

Host MDIO t_setup t_setup 10    ns   

Host MDIO t_hold t_hold 10    ns   

CFP MDIO t_delay t_delay 0  175  ns   

Initialization time from 

Reset 
t_initialize   2.5 s   

Transmitter Disabled 

(TX_DIS asserted) 
t_deassert   100 µs  Application Specific 

Transmitter Enabled 

(TX_DIS de-asserted) 
t_assert   100 ms  

Value is dependent upon module 

start-up time.  Please see register 

ñMaximum TX-Turn-on Timeò in 

ñCFP MSA Management Interface 

Specificationò 

 

 

3 MODULE MANAGEMENT INTERFACE DESCRIPTION 

 

The CFP module utilizes MDIO IEEE 802.3 clause 45 for its management interface.  The CFP MDIO 

implementation is defined in a separate document entitled, ñCFP MSA Management Interface Specificationò.  

When multiple CFP modules are connected via a single bus, a particular CFP module can be selected by 

using the Physical Port Address pins.
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4 PERFORMANCE SPECIFICATIONS 1 

 2 

4.1 OPERATING ENVIRONMENT 3 

 4 

For the CFP module all minimum and maximum parameters are specified End-of-Life within the overall 5 

relevant operating case temperature range from 0°C to 70°C unless otherwise stated. 6 

The typical values are referenced to +25°C, nominal power supply, Beginning-of-Life. 7 

 8 

Host systems must use the appropriate cooling system to keep the case temperature within the 9 

recommended operating limits. 10 

 11 

CFP module vendors must supply a maximum case temperature reference point as this value will vary 12 

across PMD and port type as well as across CFP vendors. 13 

 14 

The CFP modules and the host system are hot-pluggable. The module or the host system shall not be 15 

damaged by insertion or removal of the module. 16 

 17 

4.2 POWER SUPPLIES AND POWER DISSIPATION 18 

 19 

4.2.1 Voltage power supply and power dissipation 20 

The CFP module requires a single power supply.  Longer optical reach modules require larger currents than 21 

shorter optical reach modules.  It is recommended that system designers thermally budget for the maximum 22 

power dissipation as longer optical reach modules will dissipate more power than shorter optical reach 23 

modules. Please refer to Appendix I: THERMAL DESIGN  for more details on the thermal characteristics.  24 

 25 

4.2.2 Inrush current 26 

The inrush current on the 3.3V power supply shall be limited by the CFP module to assure a maximum rate 27 

of change defined in table 4-1 below. 28 

 29 

4.2.3 Turn-off current 30 

The CFP MSA module supports a variety of applications many of which require high power dissipation and 31 

large current draws on the 3.3V power supply.  As noted in section 2.2.3, the MOD_LOPWR pin is 1mm 32 

shorter than Vcc pins to provide the module a signal to allow for smooth ramp down of the power supply 33 

current.  The module shall limit the turn-off current to assure a maximum rate of change per table 4-1 below. 34 

In addition the host may use MOD_ABS pin, which is also 1mm shorter than Vcc to respond to the module 35 

transitioning to low power state. 36 

 37 

4.2.4 Power Supply Noise Susceptibility 38 

A host system will supply stable power to the module and guarantee that noise & ripple on the power supply 39 

does not exceed that defined in the table. A possible example of a power supply filtering circuit that might be 40 

used on the host system is a PI (proportional integral) C-L-C filter. A module will meet all electrical 41 

requirements and remain fully operational in the presence of noise on the 3.3V power supply which is less 42 

than that defined in the table 4-1. The component values of power supply noise filtering circuit, such as the 43 
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capacitor and inductor, must be selected such that maximum Inrush and Turn-off current does not cause 1 

voltage transients which exceed the absolute maximum power supply voltage, all specified in Table 4-1. 2 

 3 

Table 4-1 Voltage power supply 4 

Parameters Symbol Min Typ. Max Unit 

Absolute Maximum Power Supply 
Voltage 

VCC   3.6 V 

Operating Power 
Supply 

Voltage VCC 3.2 3.3 3.4 V 

Current9 ICC - - 10 A 

Total Power 
Dissipation 
 

Class 1 

Pw 

- - 8 

W 
Class 2   16 

Class 3   24 

Class 4   32 

Low Power Mode Dissipation Plow   2 W 

Inrush Current Class 1 and 
Class 2 

I-inrush   50 mA/usec 

Turn-off Current I-turnoff -50   mA/usec 

Inrush Current Class 3 and 
Class 4 

I-inrush   100 mA/usec 

Turn-off Current I-turnoff -100   mA/usec 

Power Supply Noise Vrip   
2% 

 
3% 

DC ï 1MHz 
 

1 ï 10MHz 

 5 

 6 

4.2.5 Grounding 7 

There are two types of ground signals listed in the CFP 148 pin connector description: 3.3V_GND; and GND.  8 

These two grounds may be tied together. The guide rails, connector cover and assorted mechanicals are all 9 

frame or chassis GND.  Do not connect this ground to the module signal ground. 10 

 11 

4.3 OPTICAL CHARACTERISTICS 12 

4.3.1 Optical specifications 13 

The CFP module will comply with standardized optical specifications such as the optical reaches specified in 14 

IEEE for datacom applications,or in ITU-T for Telecom applications. Some of the relevant reference 15 

documents are: IEEE 802.3ba, Telcordia GR-253, ITU-T G.691, ITU-T G.692, ITU-T G.693, and ITU-T 16 

G.959, ITU-T G.709. 17 

 18 

4.3.1.1 Ethernet Optical specifications 19 

For Ethernet applications the module shall comply with the optical parameter tables specified in IEEE 802.3 20 

clauses 86, 87 and 88. 21 

 22 

4.3.1.2 Telecom Optical specifications 23 

For Telecom applications the module is recommended to comply with the optical parameter tables specified 24 

in G.693, G.959.1 25 

                                                

9
 Maximum current per pin shall not exceed 500mA. 
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 1 

4.3.1.2.1 Optical WDM Grid 2 

CFP MSA modules may operate within specific WDM (wavelength division multiplexed) grids.  It is 3 

recommended that CFP MSA modules adhere to the ITU-T WDM grid conventions. 4 

The ITU-T document G.694.1 specifies the DWDM frequency grid anchored to 193.1 THz. It supports a 5 

variety of channel spacing of 12.5, 25, 50, 100 GHz and wider.  6 

 7 

The ITU-T document G.694.2 specifies the CWDM wavelength grid, which supports a channel spacing 8 

of 20 nm. Unlike DWDM, whose grid is specified in terms of an anchor frequency, the CWDM grid is 9 

defined in terms of wavelength separation. This grid is made up of 18 wavelengths defined within the 10 

range 1271 nm to 1611 nm. 11 

 12 

4.3.2 Testing Method 13 

For Ethernet applications, it is suggested that the CFP module be tested per the optical test methods 14 

outlined in IEEE 802.3 clauses 86, 87 and 88. 15 

 16 

 17 

4.4 HIGH SPEED ELECTRICAL CHARACTERISTICS 18 

The high speed electrical interface shall be AC coupled within the module as is shown in Figure 4-1: High 19 

Speed I/O for Data and Clocks.   20 

 21 

4.4.1 Transmitter Data (and Clock) 22 

The Transmitter Data is defined in IEEE P802.3ba Annex 83A and Annex 83B defining CAUI and XLAUI. 23 

The Figure 4-1: High Speed I/O shows the recommended termination for these circuits.   Alternate signaling 24 

logic are OTL3.4 and OTL4.10 which are specified in [11] ITU-T RECOMMENDATION G.709, Amendment 25 

3.  Lane orientation and designation is specified in the pin-map tables Table 5-6 and Table 6-1. 26 

 27 

4.4.2 Receiver Data (and Clock) 28 

The Receiver Data is defined in IEEE P802.3ba Annex 83A and Annex 83B defining CAUI and XLAUI. The 29 

Figure 4-1: High Speed I/O shows the recommended termination for these circuits.  Alternate signaling logic 30 

are OTL3.4 and OTL4.10 which are specified in [11] ITU-T RECOMMENDATION G.709, Amendment 3.  31 

Lane orientation and designation is specified in the pin-map tables Table 5-6, and Table 6-1. 32 

 33 
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Figure 4-1: High Speed I/O for Data and Clocks 1 

 2 
 3 

4.4.3 Loopback (Optional) 4 

The CFP module may support loopback functionality.  Loopback commands are accessed via the MDIO 5 

management interface.  Suggested loopback orientation implementation is TX0 to RX0. The host loopback 6 

and the network loopback are oriented per Figure 4-2 shown below. Host loopback loops the óMô host lanes. 7 

Network loopback loops the óNô network lanes. The capability to support the loopback functionality is 8 

dependent upon the interface IC technology labeled as ñGearbox/CDRò in the figure. The capability of this 9 

block is application dependent. If PRBS checkers and generators are supported, they will be located in the 10 

ñGearbox/CDRò block. The CFP MSA module vendor will specify which loopback functionality, if any, is 11 

available. For details on controlling the loopback mode, please refer to ñCFP MSA Management Interface 12 

Specificationò. 13 

 14 

Figure 4-2: Optional Loopback Orientation 15 

 16 
 17 
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4.4.4 Reference Clock 

The host shall supply a reference clock (REFCLK) at 1/64 electrical lane rate.  The CFP module may 

optionally use the 1/64 reference clock for transmitter path retiming, for example for Ethernet applications. 

 

The host shall optionally supply a reference clock (REFCLK) at 1/16 electrical lane rate,. The CFP module 

may optionally use the 1/16 reference clock for transmitter path retiming, for example for Telecom 

applications. 

 

The REFCLK shall be CML differential AC coupled and terminated within the CFP module as shown in 

Figure 4-1: High Speed I/O for Data and Clocks.  There is no required phase relationship between the data 

lanes and the reference clock, but the clock frequency shall not deviate more than specified in Table 4-2. For 

detailed clock characteristics please refer to the below table. 

 

REFCLK is not intended for use in the receiver path. If required, the CFP module has to provide a clock 

reference generated internally. 

 

Table 4-2: Reference Clock Characteristics 

 Min. Typ. Max. Unit Notes 

Impedance Zd 80 100 120 ɋ  

Frequency      See Table 4-4: CFP Module Clocking Signals 

Frequency Stability f 
-100  100 

ppm 
For Ethernet applications; 

-20  20 For Telecom applications  

Output Differential 

Voltage 
VDIFF 400  1200 mV Peak to Peak Differential 

RMS Jitter
10

,
11

    10 ps 
Random Jitter. 

Over frequency band of 10kHz < f < 10MHz 

Clock Duty Cycle  40  60  %  

Clock Rise/Fall Time 

10/90% 
tr/f 

200  1250 
ps 

1/64 of electrical lane rate 

50  315 1/16 of electrical lane rate 

  

 

4.4.5 Transmitter Monitor Clock (Option) 

The CFP module may supply an optional transmitter monitor clock.  This clock is intended to be used as a 

reference for measurements of the optical output.  If provided, the clock shall operate at a rate relative to the 

optical lane rate of 1/16 rate for 40Gbit/s applications and a 1/8 rate of 25Gbit/s for 100Gbit/s applications.  

Another option is a clock at 1/16 or 1/64 the rate of transmitter electrical input data. Clock termination is 

shown in Figure 4-1.  Detailed clock characteristics are specified in Table 4-3. 

 

4.4.6 Receiver Monitor Clock (Option) 

The CFP module may supply an optional receiver monitor clock.  This clock is intended to be used as a 

reference for measurements of the optical input.  If provided, the clock shall operate at a rate relative to the 

                                                

10
 The spectrum of the jitter within this frequency band is undefined. The CFP shall meet performance requirements with worst 

case condition of a single jitter tone of 10ps RMS at any frequency between 10KHz and 10MHz 

11
 For Telecom applications better frequency may be required. 
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optical lane rate of 1/16 rate for 40Gbit/s applications and 1/8 rate of 25Gbit/s for 100Gbit/s applications.  

Another option is a clock at 1/16 or 1/64 rate of the receiver electrical output data. Clock termination is shown 

in Figure 4-1. Detailed clock characteristics are specified in Table 4-3. 

 

Table 4-3: Optional Transmitter & Receiver Monitor Clock Characteristics 

 Min. Typ. Max. Unit Notes 

Impedance Zd 80 100 120 ɋ  

Frequency      See Table 4-4: CFP Module Clocking Signals 

Output Differential 

Voltage 
VDIFF 400  1200 mV Peak to Peak Differential 

Clock Duty Cycle  40  60  %  

 

 

 

 

Table 4-4: CFP Module Clocking Signals 

Clock  

Name 
Status I/O 

Default rate 

Optional rate 

M Í N 

Datacom 

100GBASE-LR4 

100GBASE-ER4 

40GBASE-FR
12,13 

M = N 

100GBASE-SR10 

40GBASE-SR4 

40GBASE-LR4 

M Í N 

Telecom 

OC-768, OTN 

(40G,43G) 

REFCLK Required I 1/64 of host lane rate 1/64 of host lane rate 1/64 of host lane rate 
1/16 of host lane 

rate  

TX_MCLK Optional O 1/8 of network lane rate 1/16 of network lane rate 
1/16 of network lane 

rate 

1/16, 1/64 of host 

lane rate 

RX_MCLK Optional O 1/8 of network lane rate 1/16 of network lane rate 
1/16 of network lane 

rate 

1/16, 1/64 of host 

lane rate 

 

  

                                                

12
 ¢ƘŜ ǘŜǊƳ άплD.!{9-Cwέ ƛǎ ǘƘŜ 40GbE serial optical interface in the task force phase at IEEE-SA at the time of this publication.  

Also, 1/16 of optical lane rate clock is recommended for TX_MCLK and RX_MCLK.  

13
 Multi-protocol modules are recommended to adopt the clock rate used in Telecom applications. 
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Figure 4-3: Example of clocking for M=N applications 

 
 

 

 

 

Figure 4-4: 9ȄŀƳǇƭŜ ƻŦ ŎƭƻŎƪƛƴƎ ŦƻǊ aґb ŀǇǇƭƛŎŀǘƛƻƴǎ14 

 
 

                                                

14
 Use of oscillator for receiver reference clock is application dependent 
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Figure 4-5: Loss of Lock Alarm Sources 
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5 MECHANICAL SPECIFICATIONS 

5.1 Mechanical Overview 

The CFP MSA module is designed to be assembled into a host system with a railing system. The railing 

system assembly is fabricated within the host system, and the CFP MSA module may be inserted at a later 

time. Shown in Figure 5-1 is a drawing of the CFP module and a CFP module inserted into a host system 

with a riding heat sink. 

 

Figure 5-1: CFP Module & CFP Module Mated in Host System 

 
 

Starting in Figure 5-2, is an overview of the mechanical assembly with the subsequent figures show the 

constituent elements in greater detail.  The final dimensions are located in a separate document hosted on 

the CFP MSA Website (www.cfp-msa.org). 

 

 

 














































