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pluggable transceiver

Four Channel
Pluggable Optical Transceiver
Multi-Source Agreement

POP4 MSA

Technical Specification
Revision 1.0

This MSA provides a common specification for 4-channel pluggable, parallel optic transceivers with
data rates up to 2.7Gbps per channel. The technical specification defines the package outline, front
panel cutout, printed circuit board footprint, electrical and optical interface and general performance
characteristics. It is intended for public use by Networking Equipment Manufacturers, system
integrators and component vendors alike.

Features of the pluggable 4 channel transceiver parallel fiber optic modules defined by this document
include:

¢ 4 Transmit Channels and 4 Receive Channels

110 2.7 GBd (per channel) Signal Rate

« Data l/O is CML compatible with DC blocking capacitors

e Link length up to 300 m with 50/125 ym, 500 MHz+km multi-mode fiber at 2.5 Gbps
«  Channel BER 10"

e Standard MTPO (MPO) ribbon fiber connector interface

e Pluggable MegArrayld ball grid array connector

This specification and additional information are available at:

Www.popoptics.org



http://www.popoptics.org/
http://www.agilent.com/
http://www.zarlink.com/
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POP4 MSA

1 Package Outline
Tolerancing per ASME Y-14.5-1994.
All dimensions are in millimeters.
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Figure 1 Module layout
Table 1 Module dimensions
Key Dimension | Tolerance | Comments
[mm] [mm]
A1l 42.67 MAX Length of module body, less optical receptacle assembly
B1 18.00 MAX Width of module body
C1 15.25 MAX Width of optical receptacle assembly
D1 2.70 MIN Height of bottom of optical receptacle assembly
E1 15.70 MAX Height of top of optical receptacle assembly
F1 7.40 MIN Length of optical receptacle assembly
10.00 MAX
G1 15.55 MAX Height of top of module
H1 3.00 MIN Clearance over host board at rear of module
J1 0.31 MIN Height of standoff boss on front posts
K1 0.76 +0.12 Height of front posts
L1 31.75 +0.50 Distance from rear post to front plane, less optical receptacle
assembly
M1 30.23 BASIC Distance from front to rear posts
N1 13.72 BASIC Distance between posts, side-to-side
P1 1.14 BASIC MegArray pin A1 location
R1 18.16 BASIC MegArray pin A1 location
S1 J3.63 +0.25 Rear posts’ diameter
T1 THREAD — 2-56 UNC-2B threads, minimum 3.50 mm deep
V1 1.30 +0.12 Front posts’ diameter
W1 2.50 +0.35 Diameter of standoff boss on front post
X1 — — Position of optical plane
Y1 — — Position of optical plane
Z1 16.00 MAX Height of top of module, including optional vendor specific
heatsink

September 4, 2002
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POP4 MSA

2 Circuit Board Footprint

Tolerancing per ASME Y-14.5-1994.
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Figure 2 Host circuit board footprint layout
Table 2 Host circuit board footprint mechanical dimensions
Key Dimension | Tolerance | Comments
[mm] [mm]
A2 35.31 +0.75 Distance from rear post to inside surface of bezel
B2 10.92 MAX Distance from rear post to rear of module keep-out area
Cc2 0.58 +0.05 Diameter of pad in BGA pattern
D2 24.30 MIN Diameter of keep-out pad for posts: two rear and one front
E2 J2.69 +0.12 Diameter of hole for mounting screws: two rear and one front
F2 31.70 +0.12 Diameter of hole for front post
G2 @3.00 MIN Diameter of keep-out pad for front post

September 4, 2002
Revision 1.0
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POP4 MSA

3 Host Frontplate Layout for Panel Accessed Modules

A3

Tolerancing per ASME Y-14.5-1994.

All dimensions are in millimeters.
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Figure 3 Host frontplate layout
Table 3 Host frontplate dimensions

Key Dimension | Tolerance | Comments

[mm] [mm]

A3 19.02 MIN Center-to-center spacing for adjacent modules

B3 15.70 +0.25 Width of opening in frontplate

C3 0.50 MAX Corner radius of opening in frontplate

D3 3.60 +0.2 Height from host PCB to bottom of frontplate opening

E3 13.40 +0.2 Height from host PCB to top of frontplate opening
September 4, 2002 Page 5 of (14)
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4 Transceiver Module Signals

The pluggable parallel optical transceivers shall use a 100 position FCI Meg Array receptacle
(FCI PN: 84513-101) or equivalent electrical connector.

The modules shall use an industry standard MTPO (MPO) optical connector compliant with

IEC 61754-7.

4.1

Tranceiver Pad Assignments

Top of table toward front of module.

Table 4 Transceiver module pad assignment
K J H G F E D C B A
VEE VEE VEE VEE VEE VEE
1 | DouTt00- Rx DouT03+ Rx Rx Tx Tx DINO3- Tx DINOO+
VEE VEE VEE VEE VEE VEE
2 [DouTt00+ Rx DouTt03- Rx Rx Tx Tx DINO3+ Tx DINOO-
3 VEE VEE VEE VEE VEE VEE VEE VEE VEE VEE
Rx Rx Rx Rx Rx Tx Tx Tx Tx Tx
4 |Douto1+ \QEXE Dout02-| DNC | DNC | DNC | DNC | Dino2+ VTEXE DINOA-
5 | Douto1- \;EXE Dout02+| DNC | DNC | DNC | DNC | Dino2- VTEXE DINO1+
VEE VEE VEE VEE VEE VEE
6 Rx Rx Rx DNC DNC DNC DNC Tx Tx Tx
Vces Vces Vces Vce Vce Vce
7 Rx Rx Rx DNC DNC DNC DNC Tx Tx Tx
Reserved | Reserved | Reserved
8 | DNC |1gp msalTeD msalTeD msa | [RX_ENI| TX_DIS | TX_EN | DNC DNC DNC
9 | pnc |Reseved|Reseved| gn 19 ENj| RESET*| FAULT*| DNC | DNC | DNC
TBD MSA | TBD MSA —
Vcea Vcea VEE VEE Vce Vce
10 Rx Rx Rx DNC DNC DNC DNC Tx Tx Tx
TOP VIEW (Host Printed Circuit Board layout)
4.2 Transceiver MTP Connector
Front view — MTP key is up
X0 | Txt [ ™x2 | T™x3 [ - - | - ] - T Rx83] R2 | Rx1 | Rx0
Host printed circuit board
September 4, 2002 Page 6 of (14)
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POP4 MSA

5 Definitions: Signals, Pad Functions, Posts

DINOO+/- through DINO3+/- Transmitter differential data inputs for channels 0 through 3. Data inputs
are CML compatible.

TX_DIS Transmitter Disable. Control input used to turn off the transmitter optical outputs. High Active.
VCSEL array is off when High. Normal operation is enabled when Low and TX_EN High.
Internal pull-down

TX_EN Transmitter Enable. Control input used to enable the transmitter optical outputs. High Active.
VCSEL array is off when Low. Normal operation is enabled when High and TX_DIS Low.
Internal pull-up.

FAULT* Transmitter Laser Fault. Status output indicating VCSEL driving condition faults on all
channels. Low Active. One channel or more not functional when Low. Normal operation when
High. Disables all channels when active, clear with Reset.

RESET* Transmitter Reset. Control input used to clear Fault. Low Active. Optical output is off when
Low. Normal operation is enabled when High. Internal pull-up.

Dout00+/- through DouT03+/- Receiver differential data outputs for channels 0 through 3. Data
outputs are CML compatible.

RX_EN Receiver Enable. Control input used to enable the receiver. High Active. Receiver is powered
down when Low. Normal operation is enabled when High. Internal pull-up. (Optional)

SD Signal Detect. Receiver status output indicating valid signal on all channels. High Active. High
output indicates valid optical inputs on all channels. Low output state indicates loss of signal on
at least one of the channels. Internal pull-up.

SQ_EN Squelch Enable. Control input used to enable squelch on the electrical output signal. High
Active. When active, data out is squelched on any channels that have loss of incoming signal.
Internal pull-up. (Optional)

Vee Rx Receiver signal common. All receiver voltages are referenced to this potential unless otherwise
stated. Directly connect these pads to the PC board receiver ground plane.

Vee Tx Transmitter signal common. All transmitter voltages are referenced to this potential unless
otherwise stated. Directly connect these pads to the PC board transmitter ground plane.

DNC Do Not Connect. Do not connect to any electrical potential.

Vcea Rx PIN preamplifier power supply rail

Vcee Rx Receiver quantizer power supply rail

Vcea Rx and Vecg Rx can be connected to the same power supply. However, to insure maximum

receiver sensitivity and minimize the impact of noise from the power supply, it is recommended to

keep the power supplies separate and to use the recommended power supply filtering network on

Vcea RX, see Figure 4.

Ve Tx Transmitter power supply rail.

Reserved TBD MSA Reserved for future MSA defined functions.

Module Case Transceiver Case Common. Transceiver Case Common is electrically isolated from
Transmitter Signal Common and Receiver Signal Common. Connection through mounting screw

holes or frontplate whichever is applicable. Make the appropriate electrical connection for EMI
shield integrity.

September 4, 2002 Page 7 of (14)
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POP4 MSA

6 Transceiver Specifications

6.1 General Specifications
Parameter Symbol Min Typ Max Units | Reference
Power Supply Voltage Ve 3.135 3.3 3.465 V
Operating Case Temperature Tcase 0 80 °C
Signaling Rate (per channel) fo 1 2.7 GBd 1
Control Input Voltage High Vig 2.0 V
Control Input Voltage Low Vi 0.8 V
Status Output Voltage High Vou 24 V
Status Output Voltage Low VoL 04 V
Data 1/0 DC Blocking Capacitors Cgik 100 nF 2
Power Supply Noise PSN 200 mVp, |3
L11puH L2 6.8 nH
Y Y Y — Y Y Y Y/
R1 100 Q R2 1.0 kQ
Host ‘ — E— ‘ Module
Vee ‘ e — ‘ Vee
C1—/ C2 —/— C3—— C4 ——
10 uF 10 uF 0.1 uF 0.1 uF
Figure 4 Recommended power supply filter network for both transmitter and receiver

1 Data patterns are to have maximum run lengths and DC balance shifts no worse than that of a
Pseudo Random Bit Sequence of length 2°°-1 (PRBS-23).

2 DC blocking capacitors are required; if on PC board, a minimum value of 100 nF is recommended.

3 Power supply noise is defined at the supply side of the recommended filter for all V¢ supplies over
the frequency range of 500 Hz to 2700 MHz with the recommended power supply filter in place.

September 4, 2002
Revision 1.0
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6.2 Transmitter Specifications

All parameters below require Tgase = 0 to 80 °C, Ve = 3.3V £ 5%, and fp = 2.7 GBd.

POP4 MSA

Parameter Symbol Min Max | Units | Reference
Optical Parameters
Launch Power Pout -8 -2 dBm |4
Extinguished Output Power Porr -30 dBm
Extinction Ratio ER 6 dB
Center Wavelength Ac 830 860 nm
Spectral Width AN 0.85 | nMmyys
Relative Intensity Noise (OMA) RIN{,OMA -116 | dB/Hz | 5
Output Rise Time (20-80%) tro 150 ps
Output Fall Time (20-80%) teo 150 ps
Total Jitter (pk-pk) - Tx Contributed TJ 120 ps 6
Deterministic Jitter (pk-pk) - Tx Contributed DJ 50 ps
Channel-Channel Skew tsk 100 ps 7
Electrical Parameters
Supply Current lcc 150 mA
Differential Input Voltage Amplitude AV 100 800 mV 8
Differential Input Impedance ZiN 80 120 Q 9
Input Rise Time (20-80%) tre 160 ps
Input Fall Time (20-80%) tee 160 ps

4 The output optical power is compliant with IEC 60825-1:2001, Class 1M Accessible Emission

Limits.

5 Corresponds to a Relative Intensity Noise (RIN) of —120 dB/Hz.

6 Total Jitter, TJ, equals TP1 to TP2 as defined in IEEE 802.3 Gigabit Ethernet Specification, clauses

38.2 and 38.6.

7 Channel-Channel Skew is defined for the condition of equal amplitude, zero ps skew signals applied

to the transmitter inputs.

8 Differential Input Voltage, |AV |, is defined as the absolute value of the differential voltage between

Din+ and Din-. Data inputs are CML compatible.

9 Differential Input Impedance is measured between Din+ and Din-.

September 4, 2002
Revision 1.0
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POP4 MSA
6.3 Receiver Specifications

All parameters below require Tcase = 0 t0 80 °C, Ve = 3.3 V + 5%, fp = 2.7 GBd and a termination
load of 100 Q differential at the electrical output.

Parameter Symbol | Min Max | Units | Reference
Optical Parameters

Receive Power (Average) Pin -16 -2 dBm | 10
Center Wavelength Ac 830 860 nm
Return Loss RL 12 dB 11
Stressed Receiver Sensitivity Pss -11.7 dBm 12,13
Channel-Channel Skew tsk 100 ps 14
Signal Detect Asserted Psa -17 dBm
Signal Detect De-asserted Psp -31 dBm
Signal Detect Hysteresis Psa-Psp 0.5 dB

Electrical Parameters
Supply Current lcc 250 mA
Differential Output Voltage Amplitude |[AVour] 250 400 mV 15
Stressed Receiver Eye Opening Pse 111 ps 16
Output Rise Time (20-80%) tre 160 ps
Output Fall Time (20-80%) tee 160 ps

10 Receive Power for a channel is measured for a BER of 10”2 and worst case Extinction Ratio.
Pin(Min) is measured using a fast rise/fall time source with low RIN and adjacent channel(s) operating
with incident power of 6 dB above P\y(Min) specification.

11 Return Loss is measured as defined in IEEE 802.3z Gigabit Ethernet Specification Section 38.5.

12 The stressed receiver sensitivity is measured using PRBS 274 pattern, 2.6 dB Inter-Symbol
Interference, ISI, (Min), 30 ps Duty Cycle Dependent Deterministic Jitter, DCD DJ (Min) and 6 dB ER
(ER Penalty = 2.2 dB). All channels not under test are receiving signals with an average input power of
6 dB above P\ (Min) specification.

13 The optional high bandwidth fiber (2000 MHz*km), require the Stressed Receiver Sensitivity
parameter to meet —12.5 dBm.

14 Channel-Channel Skew is defined for the condition of equal amplitude, zero ps skew signals
applied to the transmitter inputs.

15 Differential Output Voltage, |AVout|, is defined as the absolute value of the differential voltage
between Dout+ and Dout- and measured with a 100 Q differential load connected between Dout+ and
Dout-. Data outputs are CML compatible.

16 The stressed receiver eye opening represents the eye at TP4 as defined in IEEE 802.3 clauses
38.2 and 38.6 (Gigabit Ethernet). The stressed receiver eye opening is measured using PRBS 221
pattern, 2.6 dB ISI (Min), 30 ps DCD DJ (Min), 6 dB ER and an average input optical power of —11.2
dBm (0.5 dB above Minimum Stressed Receiver Sensitivity as defined in IEEE 802.3 clause 38.6). All
channels not under test are receiving signals up to an average input power of 6 dB above P;(Min)
specification.

September 4, 2002 Page 10 of (14)
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POP4 MSA
6.4 Timing Requirements of Control and Status Signals
The following figures and subsequent table show and tabulate the timing relationships of the status

and control signals of the pluggable transceiver modules. As specified in the previous section, some of
these signals are optional.

FAULT* | Tea

[ ——————p|
| | I
' |
I Tep |
> -
| \
|

Data [0:3] | |
! /| Tx Output [0:3]
|
|

No Fault Detected Fault Detected

Figure 5 Transmitter FAULT* signal timing diagram

RESET*
FAULT*
TTDD TON
- > < >
Data [0:3]
Tx Output [0:3]
Transmitter Not Ready Normal operation

Figure 6 Transmitter RESET™* signal timing diagram
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POP4 MSA

L Lasers

|
Data [0:3] >L
|

| Normal operation | Tx Off |

Tx_DIS

_>| TTD l——
' |

L Lasers

|
Data [0:3] >L
|

| Normal operation | Tx Off |

Tx_EN /
|

TEN

-
l

Data [0:3]

N

Transmitter Not Ready

Normal operation

Figure 7 Transmitter ENABLE and DISABLE signal timing diagram
|
I
Rx_SD I
_ | |
| !
| !
: LOS |
—p
|

Signal Detected

No Signal Detected

Figure 8

Receiver Signal Detect timing diagram
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RX_EN

—

RXD |

-
y

CcC

Normal Operation Rx Off

Figure 9 Receiver ENABLE signal timing diagram

Table 5 Timing requirements of control and status signals

Parameter Symbol Min Typ Max | Unit | Comment

FAULT* assert time Tea 100 us Time from occurance of a
transmitter fault until the FAULT*
signal goes active (Low)

FAULT* lasers off Tep 100 us Time from occurance of a
transmitter fault to the lasers
shutting off

RESET* duration T1op 10 Us Minimum hold time for RESET*
active (Low) to clear a fault

RESET* de-assert Ton 33 100 ms | Time until data is valid after

time RESET* de-active (High)

TX_EN assert time Tten 1 ms | Time until data is valid after TX_EN
active (High)

TX_DIS de-assert Tten 1 ms | Time until data is valid after

time TX_DIS de-active (High)

SD assert time Tsp 50 Us Time after valid data until SD is
valid (High)

SD de-assert time TLos 50 us Time after data no longer valid until
SD is de-active (Low)

RX_EN assert time TRrxEN 33 ms | Time until data is valid after
RX _EN active (High)

RX_EN de-assert Trxo 5 us | Time after RX_EN de-active (Low)

time during which data is still valid
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POP4 MSA
6.5 Link Length
The following table lists the minimum reach distance of the pluggable optical transceiver modules for

different multi-mode fiber (MMF) types and bandwidths. Each case includes a maximum of 2 dB per
channel connection loss for path cables and other connectors.

Fiber Type Modal Bandwidth Reach Distance Reach Distance
@ 850 nm @ 2.5 Gbps @ 2.7 Gbps
[core / cladding pm] [MHZz*km] [m] [m]
62.5/125 MMF 200 135 115
62.5/125 or 50/125 MMF 400 260 220
50/125 MMF 500 300 270
50/125 MMF (Optional) 2000 600 500

6.5.1 Link Model Parameters

The link lengths above have been achieved with the following link model parameters.

Parameter Symbol Value Unit
Mode partition noise k-factor k 0.3

Modal noise MN 0.3 dB
Dispersion slope parameter So 0.1 ps/nm”2*km
Wavelength of zero dispersion Uo 1320 nm
Attenuation coefficient at 850 nm Ogb 3.5 dB/km
Conversion factor C1 480 ns.MHz
Q-factor [BER 107 Q 7.04

TP4 eye opening 0.3 ul

DCD allocation at TP3 DCD DJ 0.08 Ul
RMS baseline wander S.D. OgLw 0.025

RIN coefficient Krin 0.70

Conversion factor C rx 329 ns.MHz

6.5.2 Restricted Launch (Optional)

The transceiver would be guaranteed to meet the inner and outer requirements of encircled flux
VCSEL launch specification defined in TIA/EIA-492AAAC 'Detailed Specification for 850 nm Laser
Optimized 50 um Core Diameter/125 um Cladding Diameter, Class 1 a Graded Index Multimode
Optical Fibers'.

* Encircled flux launch at (inner) 4.5 um radius <= 30%
« Encircled flux launch at (outer) 19 pm radius >= 86%

7 Eye Safety

The maximum optical output power is specified to comply to Class 1M in accordance with
IEC 60825-1:2001. In addition the transceiver complies with FDA performance standards for laser
products except for deviations pursuant to Laser Notice No.50, dated July 26, 2001.
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