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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
FIBRE OPTIC ACTIVE COMPONENTS AND DEVICES –  

PACKAGE AND INTERFACE STANDARDS –  
 

Part 18: 40-Gbit/s serial transmitter and receiver components  
for use with the LC connector interface 

 
FOREWORD 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote 
international co-operation on all questions concerning standardization in the electrical and electronic fields. To 
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications, 
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC 
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested 
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely 
with the International Organization for Standardization (ISO) in accordance with conditions determined by 
agreement between the two organizations. 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committee has representation from all 
interested IEC National Committees.  

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence 
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in 
the latter. 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 
services carried out by independent certification bodies. 

6) All users should ensure that they have the latest edition of this publication. 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 
Publications.  

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of 
patent rights. IEC shall not be held responsible for identifying any or all such patent rights. 

International Standard IEC 62148-18 has been prepared by subcommittee 86C: Fibre optic 
systems and active devices, of IEC technical committee 86: Fibre optics. 

The text of this standard is based on the following documents: 

CDV Report on voting 

86C/1227/CDV 86C/1273/RVC 

 
Full information on the voting for the approval of this standard can be found in the report on 
voting indicated in the above table. 

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2. 
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A list of all parts in the IEC 62148 series, published under the general title Fibre optic active 
components and devices – Package and interface standards, can be found on the IEC website. 

The committee has decided that the contents of this publication will remain unchanged until 
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data 
related to the specific publication. At this date, the publication will be  

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

• amended. 

A bilingual version of this publication may be issued at a later date. 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 62

14
8-1

8:2
01

4

https://iecnorm.com/api/?name=e0369655050a51ae8665f0c4fec636b3


 – 6 – IEC 62148-18:2014 © IEC 2014 

INTRODUCTION 

Compact optical sub-assembly (OSA) modules for 40 Gbit/s are used to convert electrical 
signals into optical signals and vice-versa. This part of IEC 62148 covers the physical 
interface for 40-Gbit/s compact OSA modules. These modules are designed for use with the 
LC fibre optic connector specified in IEC 61754-20, and are intended to be applied to 
40 Gbit/s or higher bit rate transceivers.  
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FIBRE OPTIC ACTIVE COMPONENTS AND DEVICES –  
PACKAGE AND INTERFACE STANDARDS –  

 
Part 18: 40-Gbit/s serial transmitter and receiver components  

for use with the LC connector interface 
 
 
 

1 Scope 

This part of IEC 62148 covers the 40-Gbit/s serial physical interface specification of 
transmitter and receiver components for use with the LC connector interface. 

The purpose of this standard is to adequately specify the physical requirements of optical 
transmitters and receivers that will enable mechanical interchangeability of transmitters and 
receivers complying with this standard both at the PCB level and for any panel-mounting 
requirement. 

2 Normative references 

The following documents, in whole or in part, are normatively referenced in this document and 
are indispensable for its application. For dated references, only the edition cited applies. For 
undated references, the latest edition of the referenced document (including any 
amendments) applies. 

IEC 62148-1, Fibre optic active components and devices – Package and interface standards – 
Part 1: General and guidance 

IEC Guide 107, Electromagnetic compatibility – Guide to the drafting of electromagnetic 
compatibility publications 

3 Terms, definitions and abbreviations  

For the purposes of this document, the following terms, definitions and abbreviations apply. 

3.1 Terms and definitions 

3.1.1  
TOSA module 
optical module that converts electrical signals into optical signals and that is connected to an 
optical fibre 

3.1.2  
ROSA module 
optical module that converts optical signals into electrical signals and that is connected to an 
optical fibre 

3.2 Abbreviations 
DML directly modulated laser diode 
EmwL external modulator with laser diode 
FPC flexible printed circuit 
LD laser diode 
OSA optical sub-assembly 
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PCB printed circuit board 
PD photodiode 
ROSA receiver optical sub-assembly 
TOSA transmitter optical sub-assembly 

4 Electromagnetic compatibility (EMC) requirements 

The components specified in this part of IEC 62148 shall comply with suitable requirements 
for electromagnetic compatibility (in terms of both, emission and immunity), depending on the 
particular usage/environment in which they are intended to be installed or integrated. 
Guidance to the drafting of such EMC requirements is provided in IEC Guide 107. Guidance 
for electrostatic discharge (ESD) is still under study. 

5 Classification 

The transmitter and receiver components for the LC connector described in this standard are 
classified as type 1 according to the definitions of IEC 62148-1. 

6 Specification of 40-Gbit/s serial transmitter component for LC connectors 
without thermo-electric cooler 

6.1 General 

This clause specifies the physical requirements of a TOSA module that will enable mechanical 
interchangeability of modules complying with this standard, both for the PCB and for any 
panel mounting requirement. The vendor should design the FPC by considering electrical 
crosstalk and mechanical stress. 

6.2 Electrical interface 

6.2.1 General 

The electrical interface in this standard defines only the basic functionality of each pin. 

6.2.2 Numbering of electrical terminals 

Pin numbering assignments are shown in Figure 1. Package potential shall be specified by 
each vendor. 

 

Figure 1 – Electrical terminal numbering assignments 

FPC 

6 5 4 3 2 

1 8 

7 
IEC 
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6.2.3 Electrical terminal assignment 

Electrical terminal assignment and terminal function definitions are shown in Figure 2 and 
Table 1, respectively.  

 

Figure 2a – Option A 

 

Figure 2b – Option B 

NOTE 1 The dashed line denotes an electrical interface of the transmitter component and does not mean 
electrical connection.  

NOTE 2 A thermistor is optional. 

Figure 2 – Block diagram 
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Table 1 – Terminal function definitions 

Terminal number Symbol Function 

Option A 

1 GND Signal ground 

2 Vpd PD cathode 

3 GND Signal ground 

4 LDC LD cathode 

5 LDA LD anode 

6 GND Signal ground 

7 RTH thermistor 

8 GND Signal ground 

Option B 

1 GND Signal ground 

2 Vpd PD cathode 

3 GND Signal ground 

4 LDC LD cathode 

5 LDA LD anode 

6 GND Signal ground 

7 NC No user connection 

8 GND Signal ground 
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6.3 Outline and footprint 

6.3.1 Drawing of package outline 

Drawing and dimensions of the package outline are shown in Figure 3 and Table 2, 
respectively.  

 

a Denotes 8 soldering pads corresponding to the terminals described in Figure 1 and Table 1. Features and 
dimensions of the pads and the FPC end portion shape around the pads shall be specified by each vendor to 
comply with the recommended pattern layout described in Figure 4. The features of the pads and the FPC end 
portion shape described in this figure are prepared as examples only. 

Figure 3 – Package outline drawing 
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Table 2 – Dimensions of the package outline 

Reference 
Dimensions 

mm Notes 
Minimum Maximum 

D – – Note 1 

E 4,0 4,1  

F 4,7 5,1 Diameter 

G 2,98 3,00 Diameter 

H – 2,97 Diameter 

J 1,065 1,135  

K 0,55 0,70  

L 0,52 0,63  

M 1,0 –  

N – 4,1 Diameter 

P – 3 Note 2 

Q – 3 Note 2 

R – 3 Note 2 

S – 3 Note 2 

T – 13,8  

U – 3 Note 3  a 

V – 5,7 a 

DA 0,79 Basic dimension  a 

DB 3,95 Reference dimension a 

DC – –  b 

DD 0,05 0,55 Note 4 a 

DE 2,5 – a 

NOTE 1 Refer to IEC 61754-20. 

NOTE 2 P, Q, R and S define only the maximum dimension; they do not specify the shape of the package. 

NOTE 3 Denotes the outline dimension of the FPC from datum C. 

NOTE 4 Denotes the dimension from the centreline of datum C to the centreline of datum AA. 
a The dimensions defined in this table shall be satisfied even if a vendor chooses a different FPC attachment 

structure or a different FPC end portion shape from those described in Figure 3. 
b The dimension and the positional tolerance of DC shall be specified by each vendor, considering the pattern 

layout described in Figure 4.  
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6.3.2 Drawing of footprint 

The recommended pattern layout for the PCB and its dimensions are shown in Figure 4 and 
Table 3, respectively.   

 

NOTE 1 Datum C described here is the same as described in Figure 3. 

NOTE 2 #1, #2, #7 and #8 in this figure denote pad numbers corresponding to the terminal numbers described in 
Figure 1 and Table 1. 

Figure 4 – Recommended pattern layout for the PCB 
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Table 3 – Dimensions of the recommended pattern layout for the PCB 

Reference 
Dimensions 

mm Notes 
Minimum Maximum 

FD 18,5 19,2  

FE 0,3 Basic dimension, Note 1 

FF 0,50 0,55  

FG 1,0 1,1  

FH – 2,5  

FJ 6,10 6,35  

FK 4,45 4,55  

FM 1,0 –  

FN 1,0 –  

FP 0,79 Basic dimension 

FQ 0,45 0,50  

FR 3,95 Reference dimension 

FS 3,35 – Note 2 

FT 3,35 – Note 2 

NOTE 1 Denotes the offset between datum C and datum FA. 

NOTE 2 Denotes the dimension from datum FA. 

 

7 Specification of 40-Gbit/s serial transmitter component for LC connectors 
with thermo-electric cooler 

7.1 General 

This clause specifies the physical requirements of a TOSA module that will enable mechanical 
interchangeability of modules complying with this specification, both for the PCB and for any 
panel mounting requirement. The vendor should design the FPC by considering electrical 
crosstalk and mechanical stress. 

7.2 Electrical interface  

7.2.1 General 

The electrical interface in this specification defines only the basic functionality of each pin. 
Package potential shall be specified by each vendor. IECNORM.C
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7.2.2 Numbering of electrical terminals 

Pin numbering assignments are shown in Figure 5. 

 

Figure 5 – Electrical terminal numbering assignments 
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7.2.3 Electrical terminal assignment  

Electrical terminal assignment and terminal function definitions are shown in Figure 6 and 
Table 4, respectively. 

 

Figure 6a – Option A – Cooled DML 

 

Figure 6b – Option B – Cooled EMwL 

NOTE The dashed line denotes an electrical interface of the transmitter component and does not mean electrical 
connection. 

Figure 6 – Block diagram 
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Table 4 – Terminal function definitions 

Terminal number Symbol Function 

Cooled DML 

1 TEC (-) TEC cathode 

2 TEC (+) TEC anode 

3 GND Signal ground 

4 LDC  LD cathode 

5 LDA LD anode 

6 GND Signal ground 

7 PDC PD cathode 

8  TH Thermistor 

Cooled EMwL 

1 TEC (-) TEC cathode 

2 TEC (+) TEC anode 

3 GND Signal ground 

4  IN Modulator anode 

5 GND Signal ground 

6  PDA PD anode 

7  LDA LD anode 

8  TH Thermistor 

NOTE The TEC acts as an LD-chip-cooler in the bias direction described here. When it is biased reversely, its 
function is changed to heating. 
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7.3 Outline and footprint 

7.3.1 Drawing of package outline 

Drawing and dimensions of the package outline are shown in Figure 7 and Table 5, 
respectively. 

 

a Denotes 8 soldering pads corresponding to the terminals described in Figure 5 and Table 4. Features and 
dimensions of the pads and the FPC end portion shape around the pads shall be specified by each vendor to 
comply with the recommended pattern layout described in Figure 8. The features of the pads and the FPC end 
portion shape described in this figure are prepared as examples only. 

Figure 7 – Package outline  
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Table 5 – Dimensions of the package outline 

Reference 
Dimensions 

mm Notes 
Minimum Maximum 

D – – Note 1 

E 4,0 4,1  

F 4,7 5,1 Diameter 

G 2,98 3,00 Diameter 

H – 2,97 Diameter 

J 1,065 1,135  

K 0,55 0,70  

L 0,52 0,63  

M 1,0 –  

N – 4,1 Diameter 

P – 3 Note 2 

Q 2,6 3 Note 2 

R – 3 Note 2 

S – 3 Note 2 

T1 1,52 –  

T2 – 13,8  

U – 3 Note 3 a 

V – 5,7 a 

DA 0,79 Basic dimension, a 

DB 3,95 Reference dimension a 

DC – – b 

DD 0,05 0,55 a, Note 4 

DE 2,5 – a 

NOTE 1 Refer to IEC 61754-20. 

NOTE 2 Denotes the outline dimension of the TOSA body, including the heat radiation plane, from datum C. 

NOTE 3 Denotes the outline dimension of the FPC from datum C. 

NOTE 4 Denotes the dimension from the centreline of datum C to the centreline of datum AA. 
a The dimensions defined in this table shall be satisfied even if a vendor should choose a different FPC 

attachment structure or a different FPC end portion shape from those described in Figure 7. 
b The dimension and the positional tolerance of DC shall be specified by each vendor, considering the 

recommended pattern layout described in Figure 8. 
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7.3.2 Drawing of footprint 

The recommended pattern layout for the PCB and its dimensions are shown in Figure 8 and 
Table 6, respectively.   

 

NOTE 1 Datum C described here is the same as described in Figure 7. 

NOTE 2 #1, #2, #7 and #8 in this figure denote the pad numbers corresponding to the terminal numbers described 
in Figure 5 and Table 4. 

Figure 8 – Recommended pattern layout for the PCB 
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Table 6 – Dimensions of the recommended pattern layout for the PCB 

Reference 
Dimensions 

mm Notes 
Minimum Maximum 

FD 18,5 19,2  

FE 0,3 Basic dimension, Note 1 

FF 0,50 0,55  

FG 1,0 1,1  

FH – 2,5  

FJ 6,10 6,35  

FK 4,45 4,55  

FM  1,04 –  

FN 1,0 –  

FP 0,79 Basic dimension 

FQ 0,45 0,50  

FR 3,95 Reference dimension 

FS 3,35 – Note 2 

FT 3,35 – Note 2 

NOTE 1 Denotes the offset between datum C and datum FA. 

NOTE 2 Denotes the dimension from datum FA. 

 

8 Specification of 40-Gbit/s serial transmitter component for LC connectors 
with thermo-electric cooler and built-in driver 

8.1 General 

This clause specifies the physical requirements of a TOSA module that will enable mechanical 
interchangeability of modules complying with this specification, both for the PCB and for any 
panel mounting requirement. The vendor should design the FPC by considering electrical 
crosstalk and mechanical stress. The attachment structure of the FPC to the TOSA body shall 
be specified by each vendor to comply with the recommended pattern layout described in 
Figure 12. 

8.2 Electrical interface 

8.2.1 General 

The electrical interface in this specification defines only the basic functionality of each pin. 
Package potential shall be specified by each vendor. 
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8.2.2 Numbering of electrical terminals 

Pin numbering assignments are shown in Figure 9. 

 

Figure 9 – Electrical terminal numbering assignments 
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8.2.3 Electrical terminal assignment 

Electrical terminal assignment and terminal function definitions are shown in Figure 10 and 
Table 7, respectively. 

 
Figure 10a – Option A 

 

Figure 10a – Option B 

NOTE 1 The dashed line denotes an electrical interface of the transmitter component and does not mean 
electrical connection.  

NOTE 2 Thermistor is connected to GND in Option A.  

Figure 10 – Block diagram 
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Table 7 – Terminal function definitions 

Terminal number Symbol Function 

D1 TEC+ TEC anode 

D2 TEC- TEC cathode 

D3 MON Modulation monitor (optional) 

D4 VC  Waveform control  

D5 VX Cross point control 

D6 PDA PD anode 

D7 LDA LD anode  

D8 TH Thermistor 

D9 GND (Option A) 

TH (Option B) 

Ground (Option A) 

Thermistor (Option B ) 

R1 OP Vendor option (input) 

R2 VSS Driver IC power supply 

R3 GND Ground GND 

R4 IN Data input  

R5 GND Ground GND 

R6 INB  Inverted data input 

R7 GND Ground GND 

R8 VM Modulator modulation 

R9 VB Modulator bias 

NOTE The TEC acts as an LD chip cooler in the bias direction described here. When it is biased reversely, its 
function is changed to heating. 
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8.3 Outline and footprint 

8.3.1 Drawing of package outline 

Drawing and dimensions of the package outline are shown in Figure 11 and Table 8, 
respectively. 

 

NOTE 1 The attachment structure of the FPC to the TOSA body described here is prepared as an example only. 

a Denotes 18 soldering pads corresponding to the terminals described in Figure 9 and Table 7. Features and 
dimensions of the pads and the FPC end portion shape around the pads shall be specified by each vendor to 
comply with the recommended pattern layout described in Figure 12. The features of the pads and the FPC end 
portion shape described in this figure are prepared as examples only. 

Figure 11 – Package outline  
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Table 8 – Dimensions of the package outline 

Reference 
Dimensions 

mm Notes 
Minimum Maximum 

D – – Note 1 

E 4,0 4,1  

F 4,7 5,1 Diameter 

G 2,98 3,00 Diameter 

H – 2,97 Diameter 

J 1,065 1,135  

K 0,55 0,70  

L 0,52 0,63  

M 1,0 –  

N – 4,1 Diameter 

P – 3 Note 2 

Q 2,6 3 Note 2 

R – 3,8/6,2 (alternative) Note 2 

S – 3 Note 2 

T1 1,52 –  

T2 – 26,5  

U – 3 Note 3, a 

V – 6,5 a 

DA 0,79 Basic dimension, a 

DB 4,74 Reference dimension, a 

DC – – b 

DD 0,44 0,945 a, Note 4 

DE 2,5 – a 

NOTE 1 Refer to IEC 61754-20. 

NOTE 2 Denotes the outline dimension of the TOSA body, including the heat radiation plane, from datum C.  

NOTE 3 Denotes the outline dimension of the FPC from datum C.  

NOTE 4 Denotes the dimension from the centreline of datum C to the centreline of datum AA.  
a The dimensions defined in this table shall be satisfied even if a vendor should choose a different FPC 

attachment structure or a different FPC end portion shape from those described in Figure 11. 
b The dimension and the positional tolerance of DC shall be specified by each vendor, considering the 

recommended pattern layout described in Figure 12. 
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8.3.2 Drawing of footprint 

Drawing and dimensions of the package outline are shown in Figure 12 and Table 9, 
respectively. 

 

NOTE 1 Datum C described here is the same as described in Figure 11. 

NOTE 2 #R1, #R2, #R8 and #R9 in this figure denote the pad numbers corresponding to the terminal numbers 
described in Figure 9 and Table 7. 

Figure 12 – Recommended pattern layout for the PCB 

Mechanical 
reference plane 

ROSA 

TOSA 

Centreline of 
datum C 

-C- 

FD 

FG FN 

FJ 

 FK 

FT 

FS 

FM 

FF 

FR 
0,3 C 

-FA- 

0,1 FA 
FQ 

7 places 

FE 

0,1 FA 

0,1 FA 

#R1 

#R2 

#R8 

#R9 

FH 

FP 
6 places 
  

Component keep-out area for FPC attachment 

Soldering pads corresponding to the terminals on the FPC described in Figure 9. 

IEC 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 62

14
8-1

8:2
01

4

https://iecnorm.com/api/?name=e0369655050a51ae8665f0c4fec636b3


 – 28 – IEC 62148-18:2014 © IEC 2014 

Table 9 – Dimensions of the recommended pattern layout for the PCB 

Reference 
Dimensions 

mm Notes 
Minimum Maximum 

FD1 29,0 29,7 Applied to RF pin 

FD2 32,5 33,2 Applied to DC pin 

FE 0,695 Basic dimension, Note 1 

FF 0,50 0,55  

FG 1,0 1,1  

FH – 2,5  

FJ 6,89 7,14  

FK 5,24 5,34  

FM1 1,0 – Applied to RF pin 

FM2 1,4 – Applied to DC pin 

FN 1,0 –  

FP 0,79 Basic dimension 

FQ 0,45 0,50  

FR 4,74 Reference dimension 

FS 3,75 – Note 2 

FT 3,75 – Note 2 

NOTE 1 Denotes the offset between datum C and datum FA. 

NOTE 2 Denotes the dimension from datum FA. 

 

9 Specification of receiver component for LC connectors with PIN 

9.1 General 

This clause specifies the physical requirements of a ROSA module that will enable 
mechanical interchangeability of modules complying with this specification, both for the PCB 
and for any panel mounting requirement. The vendor should design the FPC by considering 
electrical crosstalk and mechanical stress. 

9.2 Electrical interface 

9.2.1 General 

The electrical interface in this specification defines only the basic functionality of each pin. 
Package potential shall be specified by each vendor. 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 62

14
8-1

8:2
01

4

https://iecnorm.com/api/?name=e0369655050a51ae8665f0c4fec636b3


IEC 62148-18:2014 © IEC 2014 – 29 – 

9.2.2 Numbering of electrical terminals 

Pin numbering assignments are shown in Figure 13. 

 

Figure 13 – Electrical terminal numbering assignments 

9.2.3 Electrical terminal assignment 

Electrical terminal assignment and terminal function definitions are shown in Figure 14 and 
Table 10, respectively. 

 

NOTE The dashed line denotes a functional boundary between inside and outside component and does not mean 
electrical connection. 

Figure 14 – Block diagram  
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Table 10 – Terminal function definitions  

Terminal number Symbol Function 

1 OP(input)  Optional input 

2 Vcc TIA power supply voltage 

3 GND Signal ground 

4 OUT/ OUT B Note 2 

5 GND Signal ground 

6 OUT B/OUT Note 2 

7 GND Signal ground 

8 Vpd PD cathode 

NOTE Symbol OUT means non-inverting output to be terminated with 50 Ω load, and symbol OUT B means 
inverting output to be terminated with 50 Ω load. 
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