1490nm/1310nm Single Fiber OLT Transceiver
Preliminary Datasheet

Luminentmm

SPS-43-48H-HP-xDE (x=C, R, T)

Features

e Burst receive GPON OLT transceiver

e Small Form Factor Pluggable, Simple SC Connector
e “Fast Signal Detect” feature reduces ranging overhead
e Simplifed OLT “reset” timing

¢ 1490 nm DFB Tx with isolator

® 1310 nm APD Rx

¢ 2488 Mbps downstream Tx/1244 Mbps upstream Rx
e Single 3.3 V supply

e ITU-T G.984.2 compliant

e 20 km reach; 28 dB link budget

® RoHS-5/6 compliant (lead exemption)

General Operating

Parameter Symbol Min. Typ. Max. Unit
Operating Voltage Ve 3.135 33 3.465 Y
Total Supply Current lcc - - 500 mA
Case Operating Temerature (-CDE) Topr -5 - 70 °C
Case Operating Temerature (-RDE) Tagr -20 - 85 °C
Case Operating Temerature (-TDE) Topr -40 - 85 °C
Storage Temperature Tsig -40 - 85 °C

General Optical Parameters

Parameter Symbol Min. Typ. Max. Unit
Back Reflection at 1490 nm - - -20 dB
Back Reflection at 1310 nm - - -20 dB
1490 nm to 1310 nm crosstalk - - -45 dB
Parameter Symbol Min Typical Max Unit
Optical Power Pop 1.5 - 5 dBm
Average launch power of off Tx Pof - - -40 dBm
Wavelength A 1480 1490 1500 nm
Spectral Width (-20 dB) Ahy - - 1 nm
Side Mode Suppression Ratio SMSR 30 - - dB
Extinction Ratio ER 10 - - dB
Transmit eye mask G.984.2

Bit Rate = 2488 = Mbps
Optical Rise timea - - 160 ps
Optical Fall timea - - 160 ps
Tolerence to TX back reflectionP -15 - dB

a) 20% to 80% values
b) 1 dB degradation of receiver sensitivity
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Parameter

Input Differential Impedence

Tx Disable (LVTTL)
Tx Enable (LVTTL)
Tx_Fail_High
Tx_Fail_Normal

Single Ended data input swing (ac coupled inside module)

Ven
V _rail

VﬁNormaI

Min Typical
80 100
300 -
2 -

Transmitter Specifications (Electrical)

Parameter

Wavelength

Data Rate (burst-mode)

Receiver Sensitivityc

Receiver Overload¢

Receiver Burst-mode Dynamic Ranged
BRST_Det Assert (Signal Detected)
Receiver CID Tolerance

Damage Threshold for Receiver
Maximum Reflectance of Receiver

Symbol

Rens
RoL

P per

CID
P

in, damage

RX_r

Typical
1310
1244

20

Receiver Specifications (Optical)

) At 10-10 BER with PRBS 223-1 data

d) The input power difference between two subsequent high and low burst data.

Receiver Specifications (Electrical)

Parameter

Data output rise time®
Data output fall time®
BRST_Det_High'
BRST_Det_Low'
BRST_Det Response Time

PECL Single ended data output swing(LVPECL)

Symbol
Vout,p-p
t
tf
V_DETH

V _pETL

T _BRST_Det

Min
250

Typical
250
250

Max
800

e) 20% to 80% values

f) BRST_Det assert low when module receive “reset” signal, assert high when incoming burst is detected and latch to high state until next

"Reset” signal.

Digital RSSI Timing Specification

Parameter Symbol Typical
RSS! Trigger Delay9 Triigger

RSSI Sampling Time® RSSlsample

Internal 12C Delay? Toc

Reciever Power DDM (RSS|) Error” RXppm

g) RSSI_ACQ Input signal rising edge will trigger RSSI sampling, and falling edge will trigger internal digital RSSI information written to 12C.
It is recommended that host shall not trigger RSSI_ACQ input again until RSSI data is valid in 12C from previous RSSI trigger.
h) RSSI DDM working range is between -8 to -30 dBm. RSSI DDM accuracy is better than +/- 3dB for input power levels between -10 to -30 dBm,
the accuracy reduces to +/- 5dBm for power levels larger than -10dBm.
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Pinout Definitions

Pin Function Notes
1 Veet Tx Ground
2 Tx Fai Tx Fail Alarm. LVTTL Output Active High
(Tx_Fault) i P 9
Tx Disable. LVTTL input. Laser output is disabled when this pin is asserted high or left
3 TX_DIS : o
unconnected. Laser output is enabled when this pin is asserted low.
4 MOD_DEF (2) 2-Wire Serial Data I/O Pin.
5 MOD_DEF (1) 2-Wire Serial Clock Input.
6 MOD_DEF (0) Internally Grounded
7 Reset CMOS input. Assert “Reset” high at the end of previous burst, 2 bytes in duration
LVTTL output. BRST_Det assert low when module receives “reset” signal, assert high
8 BRST_Det . ) )
when incoming burst is present.
9 RSSI_ACQ RSSI acquire/hold LVTTL Input. Digital RSSI output through 12C
10 Veer Rx Ground
1M Veer Rx Ground
12 RXD- Negative Data Output, LVPECL; DC coupled
13 RXD+ Positive Data Output, LVPECL; DC coupled
14 Veer Rx Ground
15 Vee_RX Rx Vcc
16 Vee_TX Tx Vcc
17 Veet Tx Ground
Positive Data Input, LVPECL or CML (AC coupled; internally 100 ohms differential
18 TXD+ o
termination)
19 TXD- Negative Data Input, LVPECLor CML (AC coupled; internally 100 ohms differential
termination)
20 Veet Tx Ground
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Timing Diagram

Detailed burst-mode receiver timing diagram is available upon request.

Digital RSSI Acquire/Hold Timing Specification

Detailed digital RSSI Acquisition/Hold timing diagram is available upon request.
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DEC | HEX | Field Size o

Addr. | Addr. T Name Default Value Description
12C AOh Address
0 00 1 Identifier 03h SFP tranceiver
1 01 1 Extended Identifier 04h Function defined by serial ID
2 02 1 Connector 01h SC receptacle
3 03 8 Transceiver 00 00 00 00 00 00 00 00h Ext Calibration, Average Power Measurement]
11 0B 1 Encoding 03h NRZ encoding
12 0C 1 Nominal Bit Rate in 100 MBps 19h 2488.32 Mbps
13 0D 1 Reserved 00h Reserved
14 OE 1 Length (9, km) in km 14h 20km
15 OF 1 Length (94, m) in 100 m C8h 20km
16 10 1 Length (50p) in 10 m 00h Not Supported
17 11 1 Length (62.5p) in 10 m 00h Not Supported
18 12 1 Length (Copper) in m 00h Not Supported
19 13 1 Reserved 00h Reserved
20 14 16 Vendor Name (ASCII) "LUMINENTOIC " Vendor Name (ASCII)
36 24 1 Reserved 00h Reserved
37 25 3 Vender IEEE Company ID 00 06 B5h LuminentOIC IEEE ID
40 28 16 Vendor Part Number (ASCII) "SPS4348HHPxDE " Vendor Part Number (ASCII); x=C, R, T
56 38 4 Vendor Rev (ASCII) 3120 20 20h Revision
60 3C 2 Laser Wavelength in nm 05 D2h 1490nm Tx Wavelength
62 3E 1 Reserved 00h Reserved
63 3F 1 Check Code for Base ID Fields xxh Checksum from byte 0-62
64 40 2 Options 00 1Ch TX_DIS, TX_Fault, SD
66 42 1 Upper Bit Rate Margin in % 00h BR, Max not specified
67 43 1 Lower Bit Rate Margin in % 00h BR, Min not specified
68 44 16 Vendor Serial Number (ASCII) "XXXXXXXXXXXXXXKXK 16 byte Serial number field (ASCII)
84 54 8 Date Code XX XX XX XX XX XX 20 20h Year(2 bytes) month(2 bytes) day(2 bytes)
92 5C 1 Diagnostic Monitoring Type 58h Ext Calibration, Average Power Measurement]

. Optical Alarm/warning implemented

9 |%b L Enhanced Options EOh Soft TX_DIS, TX_FAULT implemented
94 5E 1 SFF-8472 Compliance 02h Compliance to SFF-8472 Rev 9.4
95 [5F |1 Check Gods for Extended 1D xxh Checksum from byte 64-69
96 60 30 Vendor Specific "SPS-43-48H-HP-xDE " LOIC part number (ASCII); x=C, R, T
126 7E 2 Vendor Specific 00 00h Reserved
128 80 128 Reserved 00....00h Reserved; return to 0

For detailed specifications of EEPROM contents and externally calibrated digital diagnostic monitor (DDM) functions, please refer to SFF-8472
standard Rev 9.5.
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BdEd(: : dEd)l(' Fl(iljt::e Name Default Value Description
0 00 2 Temp High Alarm XX Xxh Temperature high alarm threshold
2 02 2 Temp Low Alarm xx xxh Temperature low alarm threshold
4 04 2 Temp High Warning XX Xxh Temperature high warning threshold
6 06 2 Temp Low Warning xx xxh Temperature low warning threshold
8 08 2 Voltage High Alarm 94 70h 3.8V
10 0A 2 Voltage Low Alarm 6D 60h 2.8V
12 0C 2 Voltage High Warning 8C AOh 3.6V
14 0E 2 Voltage Low Warning 75 30h 3.0V
16 10 2 Bias High Alarm 83 81h 110mA
18 12 2 Bias Low Alarm 02 64h 2mA
20 14 2 Bias High Warning 77 8Ch 100mA
22 16 2 Bias Low Warning 03 96h 3mA
24 18 2 TX Power High Alarm XX Xxh +5.5 dBm
26 1A 2 TX Power Low Alarm xx xxh +0.5dBm
28 1C 2 TX Power High Warning XX Xxh +5.0dBm
30 1E 2 TX Power Low Warning xx xxh +1.0dBm
32 20 2 RX Power High Alarm FF FFh No alarm
34 22 2 RX Power Low Alarm 00 00h No alarm
36 24 2 RX Power High Warning FF FFh No alarm
38 26 2 RX Power Low Warning 00 00h No alarm
40 28 16 Reserved 00....000h Reserved
56 38 4 RX_PWR(4) Calibration XX XX XX Xxh 4th order RSSI calibration coefficient
60 3C 4 RX_PWR(3) Calibration XX XX XX Xxh 3rd order RSSI calibration coefficient
64 40 4 RX_PWR(2) Calibration XX XX XX Xxh 2nd order RSSI calibration coefficient
68 44 4 RX_PWR(1) Calibration XX XX XX Xxh 1st order RSSI calibration coefficient
72 48 4 RX_PWR(0) Calibration XX XX XX Xxh 0th order RSSI calibration coefficient
76 4C 2 TX_I(Slope) Calibration 01 A3h Slope for Bias calibration
78 4E 2 TX_I(Offset) Calibration 00 00h Offset for Bias calibration
80 50 2 TX_PWR(Slope) Calibration xX xxh Slope for TX Power calibration
82 52 2 TX_PWR(Offset) Calibration 00 00h Offset for TX Power calibration
84 54 2 T(Slope) Calibration 01 00h Slope for Temperature calibration
86 56 2 T(Offset) Calibration % xxh Offset for Temperature calibration, in units of
256ths C
88 58 2 V(Slope) Calibration 01 00h Slope for VCC calibration
90 5A 2 V(Offset) Calibration 00 00h Offset for VCC calibration
92 5C 3 Reserved 00h reserved
95 5F 1 Checksum xxh Checksum
96 60 2 Transceiver Temperature XX xxh Temperature in C/256
98 62 2 Supply Voltage xx xxh Vce
100 64 2 TX Bias Current xx xxh BIASMON
102 66 2 TX Optical Output Power xx xxh Back facet monitor
104 68 2 RX Optical Input Power xX xxh RSSI
106 6A 2 Reserved 0000h Reserved
108 6C 2 Reserved 0000h Reserved
6E.7 1bit TX_DIS State X Digital state of the TX Disable Input Pin.
6E 6 1bit Soft TX Disable X Read/write bit that allows software disable of
laser.
6E.5 1bit Reserved. 0 Reserved.
6E.4 1bit Rate Select State 0 NOT SUPPORTED.
10 T6E3  [1nit Rate Select 0 NOT SUPPORTED.
6E.2 1bit TX_FAULT X Digital state of the TX Fault Output Pin.
6E.1 1bit LOS 0 NOT SUPPORTED
6E.0 1bit Data_ready_bar X Indicates transceiver hgs achieved power up
and data is readyv.
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::d?_ : dder Fl(il;lt::e Name Default Value Description
6F.7 1bit Reserved 0 Reserved
6F.6 1bit Reserved 0 Reserved
6F.5 1bit Reserved 0 Reserved
6F .4 1bit Reserved 0 Reserved
111 |6F.3 1bit Reserved 0 Reserved
6F.2 1bit INTERRUPT_NOT X Interrupt state (active low)
6F.1 1bit MODE_EN 0 TX FAULT pin enable
6F .0 1bit APD SHUTDOWN X APD shut-down Iatc_h. Write O to clear
- condition
70.7 1bit Temperature too high alarm X Temperature too high alarm
70.6 1bit Temperature too low alarm X Temperature too low alarm
70.5 1bit VCC too high alarm X VCC too high alarm
112 70.4 1bit VCC too low alarm X VCC too low alarm
70.3 1bit BIASMON too high alarm X BIASMON too high alarm
70.2 1bit BIASMON too low alarm X BIASMON too low alarm
70.1 1bit BFMON too high alarm X BFMON too high alarm
70.0 1bit BFMON too low alarm X BFMON too low alarm
71.7 1bit RSSI too high alarm X RSSI too high alarm
71.6 1bit RSSI too low alarm X RSSI too low alarm
71.5 1bit Reserved interrupt status bit X Reserved interrupt status bit
113 71.4 1bit Reserved interrupt status bit X Reserved interrupt status bit
71.3 1bit Reserved interrupt status bit X Reserved interrupt status bit
71.2 1bit Reserved interrupt status bit X Reserved interrupt status bit
71.1 1bit Reserved interrupt status bit X TX Fail went HIGH
71.0 1bit Reserved interrupt status bit X APD Shutdown event detected
114 72 1 Reserved 00h Interrupt Mask for ISRCO
115 73 1 Reserved 00h Interrupt Mask for ISRC1
74.7 1bit Temperature too high warning X Temperature too high warning
74.6 1bit Temperature too low warning X Temperature too low warning
74.5 1bit VCC too high warning X VCC too high warning
116 |74.4 1bit VCC too low warning X VCC too low warning
74.3 1bit BIASMON too high warning X BIASMON too high warning
74.2 1bit BIASMON too low warning X BIASMON too low warning
741 1bit BFMON too high warning X BFMON too high warning
74.0 1bit BFMON too low warning X BFMON too low warning
75.7 1bit RX Power High Warning X RSSI too high warning
75.6 1bit RX Power Low Warning X RSSI too low warning
75.5 1bit Reserved 0 Reserved
117 75.4 1bit Reserved 0 Reserved
75.3 1bit Reserved 0 Reserved
75.2 1bit Reserved 0 Reserved
75.1 1bit Reserved 0 Reserved
75.0 1bit Reserved 0 Reserved
118 76 1 Reserved 00h Interrupt Mask for ISRC2
119 77 1 Reserved 00h Interrupt Mask for ISRC3
120 78 8 Vendor Specific 00 00 00 00 00 00 00 O0h Vendor Specific
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Outline Drawing

Units in inches (mm)
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1. CUSTOMER MAKES EXTERNAL CONNECTIONS TO
COMPONENT FIBER, WIRING, AND CONNECTORS.
NOTFS: UNIFSS OTHFRWISF SPFCIFIFD
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Available Options:
SPS-43-48H-HP-CDE
SPS-43-48H-HP-RDE
SPS-43-48H-HP-TDE

Part numbering Definition:

SPS-43 -48H -HP -Temperature Diagnostic Revision

SPS = Small Form Pluggable/
SC connector
43 =1490nm TX/
1310nm RX

48H = 2488 Mb/s TX/
(Half)1244 Mb/s RX

HP = GPON Class B+/C

* Operating Temperature
C = Commeracial (-5 to 70C)
R = Reduced Industrial (-20 to 85C)
T= Industrial (-40 to 85C)

* D =Digital Diagnostic

« Design Revision

I

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.

.

IMPORTANT NOTICE!

All information contained in this document is subject to change without notice, at LuminentOIC’s sole and absolute discretion. LuminentOIC 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 LuminentOIC expressly disclaims any and all warranties for said products, including express, implied, and statutory warran-
ties, 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.

LuminentOIC 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 LuminentOIC makes
no representations or warranties that the product(s) described herein are free from patent, copyright, or intellectual property rights. Products described in this docu-
ment are NOT intended for use in implantation or other life support applications where malfunction may result in injury or death to persons. LuminentOIC customers
using or selling products for use in such applications do so at their own risk and agree to fully defend and indemnify LuminentOIC 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 LuminentOIC 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
LuminentOIC to obtain the latest version of this publication to verify, before placing any order, that the information contained herein is current.

© LuminentOIC, Inc. 2005
All rights reserved
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