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Features Description
€ Compliant with the 300 pin SFF MSA TPT-MR-04-CCDL5A C-band tunable 300 pin SFF
€ Support multi-rate from 9.953Gb/s to 11.3Gbps transponder is designed for DWDM system
€@ Full C-band integrated tunable laser and MZ applications with dispersion window from -800 to
modulator +800ps/nm. It provides multi-rate capability from
€ High sensitivity PIN receiver 9.95Gbps to 11.3Gbps.
€ 50GHz channel spacing
€ 1800ps/nm chromatic dispersion The integrated C band tunable laser and MZ
€ 16-bit parallel 622.08Mbps LVDS data interface modulator transmitter converts the electrical data
€ Compliant I2C MSA (Edition 4.0) interface for into a 10Gbit/s optical signal. The low noise PIN
monitoring/control receiver converts the incoming optical signal back to
€ Built-in SBS dither electrical data.
€ Optional Optical Tx Trace ID (Tx_trace)
€ Supply voltage: +5.0V, +3.3V, and -5.2V The MUX section multiplexes 16 parallel 622Mb/s
€ Compact size (2"x3"x0.53”) or (2"x3"x0.45") electrical channels into a 10Gb/s serial data stream
& Operating case temperature: -5°C to +70°C and sends it to the transmitter. The DEMUX section
demultiplexes the 10Gb/s electrical data stream into
Applications 16 parallel 622Mb/s electrical channels. The parallel
data is sent out to and receive from the 300-pin
€ Metro/Regional/Long haul DWDM system MSA (Multi Source Agreement) compliant
¢ SONET/SDH, Ethernet and Fiber Channel connector.
system at standard and FEC rates
€ Sparing and inventory reduction The transmitter and receiver reference clock rates
€ Optical Transport Network (OTN) system are selectable: divide by either 16 or 64.
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Function Block Diagram
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Absolute Maximum Ratings
Table 1 Absolute Maximum Ratings
Parameter Symbol Min. Max. Unit
Storage Temperature Ts -40 85 °C
Vee -0.5 5.5 \Y
Supply Voltage AV -0.5 3.575 V
Vee -6.0 0.3 \Y
Max Rx Input Power Pin_max 2 dBm
Operating Relative Humidity (non-condensing) RH 5 85 %
Electro-Static Discharge ESD - 500 V
Recommended Operating Conditions
Table 2 - Recommended Operating Conditions
Parameter Symbol Min. Typ. Max. Unit
Operating Case Temperature Tc -5 - 70 °C
Vee 4.75 5.0 5.25 \Y
Supply Voltage Vg4 3.13 3.3 3.46 \%
Vee -5.46 -5.2 -4.94 \Y,
lee - - 250 mA
Supply Current lag - - 1800 " mA
loo - - 800 % mA
Power consumption Pd - 7 10 W
Power supply noise rejection - - 50 mVp-p
Bit Rate BR 9.95 - 11.3 Gbps
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Note: 1) Transient current up to 2000mA.

2) Transient current up to 1300mA.
Optical Interface Characteristics

Table 3 - Optical Characteristics

Parameter | Symbol ‘ Min. | Typical ‘ Max. | Unit Notes
Transmitter
Ac 1528.77 1563.86 nm
Wavelength Range - 1
(fe) (196.1) (191.7) THz
Output Power Pout 3 - 6 dBm
Output Power Stability AP -0.5 - 0.5 dB
Output Power at laser disable Pourt-orr -30 dBm
Channel Spacing CSs 50 - - GHz
Wavelength Tuning Accuracy AA -25 25 pm
Wavelength Stability Adgritt -25 25 pm
Tuning Time Thuning 30 S
Side Mode Suppression Ratio SMSR 45 dB
Chirp (a) a -0.1 0.1
Extinction Ratio ER 12 dB
Output Optical Eye Compliant with Telcordia GR-253-CORE and ITU-T G.691
, \ 20kHz~80MHz 0.3 Ulpp 2
Jitter Generation
4MHz~80MHz 0.1 Ulpp 2
Receiver
Centre Wavelength Ac 1528 1565 nm 3
Receiver Sensitivity Pin L -18 -17 dBm 4
Receiver Overload Pin 1 0 dBm 4
Optical Path Penalty OPP 2 dB
Chromatic Dispersion Tolerance CDT -800 800 ps/nm
Reflection of Receiver -27 dB
Jitter Tolerance Compliant with Telcordia GR-253 and ITU-T G.825
Jitter Transfer Compliant with Telcordia GR-253 and ITU-T G.825
Fiber Pigtail Length Fiber | 1000 1200 mm
76.07x55.75x13.46 mm
Module Dimension LxWxH
2.995x2.195x0.53 inch

Notes:
1. 89 channel tuning range is the standard spec. Wider tuning range is available upon special request
2. Measured with a NRZ PRBS 2%'-1 test pattern @ 9.95328Gbps.

3. The Rx can accept a wider input wavelength range from 1290 to 1605nm with some performance degradation.
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4. Measured with a NRZ PRBS 2°'-1 test pattern @ 9.95328Gbps, BER <1x10-12, Back to back.

5. Thinner thickness of 0.449” or 11.40mm housing is also available.

Electrical Interface Characteristics

Table 4 - LVDS Input/Output Specification

Parameter Symbol Min. Typical Max. Unit Notes
LVDS interface
Input High-voltage ViH 925 2400 mV
Input Low-voltage Vi 825 1900 mV
Input Common Mode Voltage Vic 850 1800 mV
Single-ended Input-voltage Swing Vsin 100 650 mV
Differential Input-voltage Swing Voin 200 1300 mV
Input Differential impedance Rip 80 100 120 Q
Output High-voltage Vo 1160 1550 mV
Output Low-voltage VoL 925 1200 mV
Output Common Mode Voltage VCM 1050 1425 mV
Single-ended Output-voltage Swing Vsout 250 450 mV
Differential Output-voltage Swing Voout 500 900 mV
Output Differential impedance Rop 40 100 140 Q
Rise Time/Fall time Trise/fal 100 250 ps
Clock Signal Duty Cycle Toc 45 50 55 %
VP
Differantial Common Mode
Voltage ¥ ————————- Voltage
(Vop OF V) (Ve OF Vowp)
VN
Definition of Differantial Voltage Levels

Table 5 - LVTTL Input/Output Specification

Parameter Symbol Min. Typical Max. Unit Notes
Input High Voltage Viy 2.0 \Y
Input Low Voltage Vi 0.65 \Y
Input High Current ™ 45 MA
Input Low Current ILn 30 MA
Output High Voltage Vin 24 \Y 1ok=600 pA
Output Low Voltage Vi 04 \Y lo.=-600 pA
Rise Time/Fall time Trisestal 1 15 ns 10pF capacitive load
Operating Frequency F operating 10 MHz
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Clock and Data Interfaces

Table 6- Reference Clock characteristics

Parameter | Symbol | Min. | Typical | Max. | Unit | Notes
Transmitter
TXxREFCLKP ) .
Frequency 155.52/622.08 MHz Serial data-rate is 9.953Gbps
TXREFCLKN
Frequenc +20ppm is required to meet SONET
duency -100 +100 | ppm PP 1S 189
tolerance output frequency spec
Rise/Fall time THTH 200 800 ps 155.52MHz, 20% to 80% amplitude
I}
100 300 ps 622.08MHz, 20% to 80% amplitude
Duty Cycle Toe 45 50 55 %
RxREFCLKP . .
Frequency 155.52/622.08 MHz Serial data-rate is 9.953Gbps
RxREFCLKN
Frequency
-100 +100 ppm
tolerance
Rise/Fall time S 200 800 ps 155.52MHz, 20% to 80% amplitude
100 300 ps 622.08MHz, 20% to 80% amplitude
Duty Cycle Toc 45 50 55 %

Table 7 - Transmitter/Receiver Parallel Data/Clock Interface

Parameter Symbol Level Notes
Transmitter 16-bit parallel Date Input TxDin[0:15]P/N LVDS TxDin0:LSB, TxDin15:MSB
Transmitter ~ Source  synchronous
TxPICLKP/N LVDS
Parallellnput Clock
Transmitter Counter Clock TxPCLKP/N LVDS
Receiver 16-bit parallel Date Output RxDout[0:15]P/N LVDS RxDout0:LSB, RxDout15:MSB
Receiver Source synchronous Parallel
RxPOCLKP/N LVDS
Output Clock
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Table 8 - Transmitter/Receiver Parallel Data/Clock Timing

Parameter Symbol Min. Typical Max. Unit Notes
Transmitter Data/Clock Timing: SERDES Input Timing at SERDES pin
Duty Cycle(Tw/T T 40 50 60 Y%
TXPICLK uty Cycle(Tw/To) be °
Rise and Fall time Tr/Tf 100 300 ps 20 — 80%
Setup time Ts 300 ps
TxDin :
Hold time Th 300 ps
I To R
< g
TXPICLKP le—Tw ) |

TxDin[0|:15]P/N

KAX

<

Ts Th

Ts: Measuring from the LHS inner data eye to the immediate rising edge of clock pulse
Th: Measuring from the rising edge of clock pulse to the inner RHS of data eye

Receiver Data/Clock Timing: SERDES Output Timing at SERDES pin

RxPOCLK Duty Cycle(Tw/To) Toc 45 55 %
Rise and Fall time Tr/Tf 100 300 ps 20 - 80%
RxDout Data/Clock skew Tecq_min, -250 250 ps
Tcqg_max -250 250 ps
I_ To o
[ >

I

Tw | !

RXPOCLKP '<—>| :
|

Table 9 - Monitor Clock

Parameter Symbol Level Notes
Transmitter The LVDS TxMCLK is either a 1/16 or 1/64 replica of the
monitor clock | TXMCLKP/N LVDS clock used to time the serial data output. The rate of the
TxMCLK is always the same as that of the TXREFCLK
Receiver The LVDS RxMCLK is a 1/16 or 1/64 replica of the clock
. RxMCLKP/N LVDS , )
monitor clock recovered from the incoming data
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Digital Control Signal

Table 10 - Input Digital signals

Function Symbol Level Description Note
Module L Module reset Reset both Tx and Rx section
MOD_RESET | LVTTL i )
RESET H Normal operation (LVTTL with pull-up resistor)
Transmitter
Select the L 1/64 data-rate
frequency  of TxREFSEL LVTTL (LVTTL with pull-up resistor)
TXREFCLK H 1/16 data-rate
Enable internal L Enable . .
) . TXLINETIMSEL | LVTTL . (LVTTL with pull-up resistor)
Line Timing H Normal operation
Enable/Disable L Normal operation . )
LsENABLE LVTTL - (LVTTL with pull-down resistor)
Laser H Laser disabled
Internally TxFIFOERR is
L | MUXFIFO reset connected to TXFIFORES,
MUX FIFO I
) TxFIFORES LVTTL TxFIFOERR will initiate a FIFO
rese
H | Normal operation reset
(LVTTL with pull-up resistor)
Receiver
Select the L 1/64 data-rate
frequency  of RxREFSEL LVTTL H 1/16 datacrai (LVTTL with pull-down resistor)
RXREFCLK ata-rate
Select  the L 1/64 data-rate
frequency  of RxMCLKSEL LVTTL (LVTTL with pull-up resistor)
RxMCLK H 1/16 data-rate
Lock L | Lock to RKREFCLK
RxPOCLK to RxLCKREF LVTTL (LVTTL with pull-up resistor)
RxREFCLK H Normal operation
Mutes the L Mutes the
RxDOUT[0:15] | RxMUTEDOUT | LVTTL RxDOUTI[0:15] (LVTTL with pull-up resistor)
H Normal operation
Mutes the L | Mutes the RxMCLK
receiver output | RxXMUTEMCLK | LVTTL (LVTTL with pull-up resistor)
monitor clock H Normal operation
Mutes receiver L Mutes the
parallel output RxPOCLK
clock RxMUTEPOCLK | LVTTL (LVTTL with pull-up resistor)
RxPOCLK H Normal operation
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Digital Alarm Signal

Table 11 - Alarms Digital signals

Function ‘ Symbol Level Description Note
Common Digital Signal
Any alarm from
Indicates all alarm both transmitter | Activation Time: 50ms
) ALMINT LVTTL ) o )
active and receiver Deactivation Time: 50ms
Normal operation
Transmitter
Alarm active Loss of transmitter PLL lock
Loss of Tx PLL o )
TxLOCKERR LVTTL ) Activation Time: 1ms
lock Normal operation o )
Deactivation Time: 1ms
Alarm active
Internally TxFIFOERR is
MUX FIFO error TxFIFOERR LVTTL (FIFO overflow)
- connected to TxFIFORES,
Normal operation
Alarm active
Laser bias out of (laser bias current | Activation Time: 50 ms
LsBIASALM LVTTL o )
range alarm) Deactivation Time: 50 ms
Normal operation
Laser i
Alarm active Activation Time : 50ms
temperature out | LsTEMPALM LVTTL o )
Normal operation | Deactivation Time : 50ms
of range
L tput i
aser. . oupd Alarm active | go| Activation Time : 50ms
power out of | LsPOWALM LVTTL o )
Normal operation Deactivation Time : 50ms
range
Alarm from o i
) Activation Time: 50 ms;
Tx alarms TXALMINT LVTTL transmitter o .
. Deactivation Time: 50 ms
Normal operation
Receiver
Loss of Rx PLL Alarm active Activation Time: 1ms
RxLOCKERR LVTTL o )
lock Normal operation | Deactivation Time: 1ms
Loss of receiver Alarm active o .
) Activation Time: <100us
signal power | RxPOWALM LVTTL ) o )
Normal operation | Deactivation Time: <100us
alarm
Alarm from L .
) Activation Time: 50 ms;
Rx alarms RxXALMINT LVTTL receiver o .
- Deactivation Time: 50 ms
Normal operation
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Analog Monitoring Signal

Table 12 - Monitor Signals

Function Symbol | Min. ‘ Typ. | Max. ‘ Unit
Transmitter
Normalized laser power monitor voltage BOL 0.47 ‘ 0.5 ‘ 0.53 ‘ Vv
- LsPOWMON —
Laser power monitor voltage slope 0.25 V change for 50% power variation
Laser bias monitor voltage offset 0.2 0 2 \%
- - LsBIASMON
Laser bias monitor voltage slope 18 20 22 mV/mA
Normalized laser temperature Monitor voltage 24 25 26 \Y
Laser temperature Monitor voltage slope LsTEMPMON
23 25 27 mV/°C
Receiver
Input optical power monitor voltage slope 6 8 10 V/mW
- - RxPOWMON
Input optical power monitor error -2 +2 dB

|2C Serial Interface

Table 13 — 12C Interface

Function Symbol Level Description Note
I2C address input for module | (LVTTL with pull-down
I2CADO LVTTL . .
addressing (LSB) resistor)
I2C address input for module LVTTL with pull-down
12C Address 12CAD1 LVTTL Py ( nP
addressing resistor)
I2C address input for module | (LVTTL with pull-down
I2CAD2 LVTTL ) )
addressing (MSB) resistor)
Open I2C clock input/output for
I12C Clock I2CCLOCK N/A
collector remote access
Open I2C data input/output for
I12C Data I2CDATA N/A
collector remote access
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Pin Definitions

Table 14 - Pin Function Definitions

Preliminary Datasheet

TPT-MR-04-CCDL5A
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Mechanical Design Diagram

The mechanical design diagram is shown in Figure 2.
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Figure 2, Mechanical Diagram
Ordering Information
Example:
Part No. Product Description

General C-band Tunable, 9.95~11.3Gbps, zero-chirped optical transmitter, 10G

TPT-MR-04-CCDL5A-XXX .
SFF 300pin, LC connector, -5°C~+70°C

123 45 67 8910111213 141516
TPT -MR -XX -XCD X X A -X X X
7y A %3 1; X 'y
I | 14,15, 16 cystomer Code:
13 Revision: A: Revision A; B: Revision B;...
12 ROHS Compliance: 0: non ROHS; 5: RoHS compliant
11 with all exemptions; F: RoHS compliant, lead free solder;
Connetor Type: F: FC (UPC polish); L: LC (UPC polish);
9.10 S: SC (UPC polish); X: Cusomer Specify
d Manufacture Internal Use
8 Tuing Range: C: C band; L: L band; S: S band
6,7 Chirp Value: 04: 0 chirp; 08: pre-chirped
4,5 Multi-rate: Fixed
1.2.3 10G SFF 300 PIN Tunable Transponder
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Warnings

Handling Precautions: This device is susceptible to damage as a result of electrostatic discharge (ESD). A static free environment is
highly recommended. Follow guidelines according to proper ESD procedures.

Laser Safety: Radiation emitted by laser devices can be dangerous to human eyes. Avoid eye exposure to direct or indirect radiation.

Legal Notice

IMPORTANT NOTICE!

All information contained in this document is subject to change without notice, at Source Photonics’s sole and absolute discretion.
Source Photonics warrants performance of its products to current specifications only in accordance with the company’s standard
one-year warranty; however, specifications designated as “preliminary” are given to describe components only, and Source Photonics
expressly disclaims any and all warranties for said products, including express, implied, and statutory warranties, warranties of
merchantability, fitness for a particular purpose, and non-infringement of proprietary rights. Please refer to the company’s Terms and

Conditions of Sale for further warranty information.

Source Photonics assumes no liability for applications assistance, customer product design, software performance, or infringement of
patents, services, or intellectual property described herein. No license, either express or implied, is granted under any patent right,
copyright, or intellectual property right, and Source Photonics makes no representations or warranties that the product(s) described
herein are free from patent, copyright, or intellectual property rights. Products described in this document are NOT intended for use in
implantation or other life support applications where malfunction may result in injury or death to persons. Source Photonics customers
using or selling products for use in such applications do so at their own risk and agree to fully defend and indemnify Source Photonics for

any damages resulting from such use or sale.

THE INFORMATION CONTAINED IN THIS DOCUMENT IS PROVIDED ON AN “AS IS” BASIS. Customer agrees that Source Photonics
is not liable for any actual, consequential, exemplary, or other damages arising directly or indirectly from any use of the information
contained in this document. Customer must contact Source Photonics to obtain the latest version of this publication to verify, before

placing any order, that the information contained herein is current.

Contact

U.S.A Headquaters China Ch Taiwan

20550 Nordhoff Street Building #2&5, West Export 9F, No 81, Shui Lee Rd.
Chatsworth, CA 91311 Processing Zone No. 8 Kexin Hsinchu, Taiwan

USA Road, Hi-Tech Zone R.O.C.

Tel: +1-818-773-9044 Chengdu, 611731, China Tel: +886-3-5169222
Fax: +1-818-773-0261 Tel: +86-28-8795-8788 Fax: +886-3-51692

Fax: +86-28-8795-8789

© Copyright Source Photonics, Inc. 2007~2009
All rights reserved
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