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Product Groups Overview

Termination Application

Pitch 

(mm)

Colibri 0.5
5 Gbit/s

DIN41612

IEC 60603-2
2.54 /

5.08 1.5 A to

15 A

jumper
- 2

8 A

VarPol -
2 /

2.54 1.9 A

PC/104

PC/104-Plus

2 /

2.54 1.7 A to

1.9 A

TCA
0.75 /

3 12 A to

16 A
12.5 Gbit/s

hm2.0
IEC 61076-4-101 

2
bis 3 Gbit/s

Velox
VITA46

1.8
10 Gbit/s

Power
- 5.08 15 A to

45 A

Assembly 

Tools
- -

GBpsGBpsGBps

R
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Termination

SMT

Through-Hole

Application

Power

GBpsGBpsGBpsGBps

High Speed

Parallel

Card Edge

Explanation of Symbols
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product ideas and superior production 

of experience and competent 

About ept
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Germany

Czech Republic

China

USA

Production facilities

Sales offices

About ept
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In its annual customer satisfaction 

 

 
ratio

 
 

project

Areas of Application

Industrial Automation

Medical Aerospace

 

About ept
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an order form for product samples

Product Samples

3D-Data & Product samples
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Picture belongs to „Soldered through connection THT“

connections

soldered direct onto a printed 

circuit board features 

electrical connection is 

IDC Wire wrap

Electronic 

connectors cannot 

Definitions

application of the soldering paste fitting the components pin pressed into the solder paste 
through the hole
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Definitions

Maximum permissible continuous 
current Ib

connector

ble

 tempe rature  
and self 

point   of 

 is measured at 

num
not result
contact resistance  

 – 20 
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 material 

similar connectors are 

 

Uniform distance 
contacts are used for 

In 

x y

Definitions

 

contained in our products in 

a component can be operated 

component is operated at 

solder-free electrical 

is 
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certain Hazardous 

WEEE

Definitions

element of a female 

contacts of male connectors

 

tempe

Ib

ϑv
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of  and 

 and PCB

also offers  and 

Press-fit Technology

®
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manufacture customized connectors 

 production processes

 standards for tools and components

 production
 

 
 experience

IDC terminationIDC termination
connectors

Customized Connectors
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Connectors for COM Express®

16 ept GmbH I Tel 4

Colibri
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Introduction

Colibri – 0.5 mm SMT Board-to-Board Connector System

Connectors for COM Express®

ept‘s Colibri connector is a shielded,
2-row, SMT interconnect system in
0.5 mm pitch.

It is designed to meet the requirements

PICMG COM Express®, but also of
SFF-SIG Core Express®. Furthermore
Colibri products are compatible with
all common connectors available on the
market and extensively tested.
The connector system is available with
8 mm and 5 mm stacking height plus
220 and 440 pins.

count as well as multiple stacking
heights are available on request.

Key Features:

meets the requirements of   
 PICMG COM Express® and SFF-SIG  
 CoreExpress®

intermatability with available  
 connectors in the market

tested up to 5 Gbit/s;  
 applications up to 8 Gbit/s possible

robust connector design

integrated Pick & Place area

packed in Tape & Reel

Applications:

COM Express®

CoreExpress®

mezzanin board-to-board

VITA59

SMT

Termination

Parallel
5 or 8 mm

GBpsGBps

High Speed

Applications

High Density

Colibri
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Overview

Type
Number of 

contacts
Board type

Mating  

connector

Page  

reference

Colibri

Plug
220 / 440

COM Express®

Carrier Board

Colibri

Receptacle
p. 22

Colibri 

Receptacle
220 / 440

COM Express®

COM Module

Colibri 

Plug
p. 24

area for pick-and-place

0.5 mm pitch

optional: pick-and-place cap

Receptacle (Female connector) 
for COM Module

Plug (Male connector) 
for Carrier BoardSMT  

fixing

shield

196 signal and 24 ground pins

The arrangement of 196 signal and 24 ground contacts
in 0.5 mm pitch ensures highest contact density.

connectors on PCBs.

Receptacle and Plug possess integrated areas for
pick-and-place assembly. For the Plug there is also an
additional pick-and-place cap available. The packaging

in Tape and Reel ensures optimized processing during
automatic assembly.
While the Receptacle is placed on the COM Module,
the Plug can be found on the Carrier Board.

Colibri

guide posts
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COM Express®

COM Express®, a computer-on-module
(COM) form factor, was developed
and is maintained by PICMG (PCI
Industrial Computer Manufacturers

the physical dimensions and placement
of the module on the carrier board,
but also the connectors used to plug
the COM with the carrier board. COM
Express® modules integrate the core
functionalities of a bootable PC, such as 

Typical applications:

CPU, RAM and standard interfaces on
a module that is plugged by either one
or two connectors on an individually
designed carrier board. ept’s Colibri

release of the PICMG Design Guide for
COM Express®.
The ability to plug a COM Express®

module onto a carrier board reduces
time and cost to develop a product, as
the user does not need to understand

the often complex details associated
with high speed signaling or the
latest chip sets. Furthermore, product
lifetime can be increased, as newer
COM Express® modules can simply
be plugged onto the carrier board to
improve performance.

COM Express® module sizes:

Colibri
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®

PICMG COM.0

220 / 440

SMT

LCP, UL 94 V-0

Ω

Ω

200 VAC

MSL

Colibri
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Plug (Male connector / Carrier Board)

Note

Applications up to 8 Gbit/s possible!

Mating connector / Application:

      
      Colibri Receptacle (p. 24)

 
  

Type: Plug (Carrier Board)

Termination: SMT

Number of contacts: 220, 440

Pitch: 0.5 mm

Data transfer rate: 5 Gbit/s (8 Gbit/s)

Packaging: Tape & Reel, Tray

Standards: PICMG COM.0

Technical Specifications on page 21

Colibri

Di
m

en
si

on
s 

in
 m

m

For detailed drawings visit www.ept.de
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Plug (Male connector / Carrier Board)

On request

 
Tape & Reel

 

220

220

cap

440

cap 

7,45

On request

8 mm board-to-board distance

 
Tape & Reel

 

220

220

cap

440

cap

5 mm board-to-board distance

4,45

Colibri
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Receptacle (Female connector / COM Modul)

Mating connector / Application:

      
      Colibri Plug 5 mm & 8 mm (p. 22)

 
  

Note

Applications up to 8 Gbit/s possible!

Colibri

Type: Receptacle (COM Modul)

Termination: SMT

Number of contacts: 220, 440

Pitch: 0.5 mm

Data transfer rate: 5 Gbit/s (8 Gbit/s)

Packaging: Tape & Reel, Tray

Standards: PICMG COM.0

Technical Specifications on page 21

Di
m

en
si

on
s 

in
 m

m

For detailed drawings visit www.ept.de
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On request

Tape & Reel

220

440

Receptacle (Female connector / COM Modul)

3,25

Colibri
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Connectors according to  
DIN 41612 / IEC 60603-2
Connectors accord
DIN 41612 / IEC 60
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Connectors according to DIN 41612 / IEC 60603-2

High Variety and well proven

The DIN 41612/IEC 60603-2 product 

2.54 mm or 5.08 mm pitch. The choices 
range from signal connectors with a 
current rating of up to 1.5 A to power 
connectors that can handle up to 5.6 
A or even 15 A. The wealth of variants 

applications. Standardization ensures 
that the connectors are compatible with 
products from different manufacturers.

DIN 41612 connectors from ept are 
available in a range of termination 
technologies. Pre- and late mating 

and codes provide developers and 

range of possible applications.

Key Features:

 small batches

supports pre-mating and late-mating contacts

a range of accessories, such as shrouds,   

 

Applications:

high current

Parallel

Through-Hole THTR

Perpendicular Horizontal

Press-fit

Terminations

IDC

Introduction

DIN 41612

Application

Power
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Introduction

DIN 41612

Male Connector Type C

Female Connector Type C

2.54 mm pitch
PBT

coding

flange for 
board-lock

press-fit zone Tcom press®

flange for 
board-lock

press-fit zone Tcom press®

PBT

internal 
spring contact 

coding

2.54 mm pitch
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Overview

DIN 41612

Type
Pitch 

(mm)

max. 

no. of 

contacts

Signal or

power
Termination

Mating 

connector

Page 

reference

2.54
64 / 32 /  

20

Signal 

1.5 A
solder, 

THTR start on 

p. 40

B 2.54
64 / 32 /  

20

Signal 

1.5 A
solder, 

THTR

2.54 64
Signal

1.0 A
IDC

start on 

p. 128

C, C/2, C/3
2.54

96 / 48 / 

30

Signal 

1.5 A
solder, 

THTR

C, C/2, C/3

R, R/2, R/3 

start on 

p. 52

C
C, C/2, C/3

2.54
96 / 48 / 

30

Signal

1.5 A
solder, 

THTR

C, C/2, C/3

R, R/2, R/3

C IDC 2.54 96
Signal

1.0 A
IDC

C, R start on 

p. 128

M

2.54 78
Signal

1.5 A
solder

start on 

p. 64

2.54
78 / 30 / 

12

Signal

1.5 A solder

Q 2.54 64 / 32
Signal

1.5 A
solder

start on 

p. 72

R

R, R/2, R/3
2.54

96 / 48 /

30

Signal

1.5 A
solder, 

THTR

R, R/2, R/3

C, C/2, C/3

start on 

p. 74
R, R/2, R/3

2.54
96 / 48 /

30

Signal

1.5 A
solder, 

THTR

R, R/2, R/3

C, C/2, C/3

D

5.08 32
Power 

5.6 A
solder

start on 

p. 86

5.08 32
Power 

5.6 A solder
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Overview

DIN 41612

Type
Pitch 

(mm)

max. 

no. of 

contacts

Signal or 

Power
Termination

Mating 

connector

Page 

reference

5.08 48
Power 

5.6 A
solder

start on 

p. 90

5.08 48
Power 

5.6 A solder

3.81
48

Power 

5.6 A
solder

start on 

p. 94

3.81
48

Power 

5.6 A solder

3.81
64

Power 

5.6 A
solder

start on

p. 100

3.81
64

Power 

5.6 A solder

7.62 11
Power 

15 A
solder

H11 

start on 

p. 106H11, H11 

7.62 11
Power 

15 A solder

6
15

Power 

15 A
solder

H15 

start on

p. 110H15, H15 

6
15

Power 

15 A solder

3.81
7+24

Power 

15 A
solder

start on

p. 114

-
3.81

7+24
Power 

15 A
solder

VMEx 2.54 160
Signal 

1.5 A
-

start on 

p. 120

Switch
Switching

connector
2.54 96

Signal

1.5 A

start on 

p. 124

E

F

G

H
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The Standard 41612 / IEC 60603-2

European IEC 60603-2 standard in 1999, 

DIN 41612/IEC 60603-2 connectors are 
used to establish a connection between 

connectors.

combined with the high level of 

connections:

 boards

 boards

 15 A

possible to support the special functions 

connection, as a soldering connection 

are also offered with mounting clips 

connectors on the circuit board in order 

improve strain relief of the connector 
during the mating/unmating process.

The Standard

DIN 41612
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Derating Diagram

DIN 41612

 0

 3

 6

 9

12

15

4020 60 80 100 120 140

 0

 1

 2

 3

 4

 5

 6

4020 60 80 100 120 140

 0

0.5

1.0

1.5

2.0

2.5

4020 60 80 100 120 140

Derating Diagrams

 20 °C 1.5 A
 70 °C 1.1 A
 100 °C 0.7 A

 20 °C 5.6 A
 70 °C 4.0 A
 100 °C 2.5 A

 20 °C 15 A
 70 °C 11 A
 100 °C 8 A

Type B, Q, C, R

Type D, E, F, G

Type H

Ambient temperature °C

Ambient temperature °C

Ambient temperature °C
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THTR-Connectors from ept

As manufacturers move to one step 

normal through hole components 
don´t meet the temperature demands 

ept is pleased to announce the 
introduction of our high temp DIN 41612 
connector series, THTR. The connectors 

temperatures and be soldered in the 
same production batch as other surface 

eliminates the need for additional solder 

before in an additional process step 
the connector had been pressed into 

with the other components in the 

ept connectors in THTR are made from 
a high temperature resistant plastic, 

In accordance with RoHS compliance 

solder process and are rated to a 

ept also offers additional DIN 41612 
connectors for electronic applications, 

THTR

DIN 41612
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THTR

DIN 41612

 

dispenser, or a solder preform.

to all solder locations.

application of the soldering paste

pin pressed into the solder paste

through the hole
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B, B/2, B/3 C, C/2, C/3 M, M/2, M/3 VME 64x

Q, Q/2 R, R/2, R/3

Standard IEC 60603-2

Number of contacts 64/32/20 96/48/30 78/30/12 160

Contact row designation of male and 
female connectors a b                                               a b c

z a b c d

a b c z d

Termination

Operating temperature range -55°C to +125°C

Insulator material  

Mechanical

Engaging and separating force for the 64 pol. < 60 N
32 pol. < 30 N
20 pol. < 18 N

96 pol. < 90 N 
48 pol. < 45 N
30 pol. < 28 N

160 N

Separating force per contact 
(test measuring device) > 0.15 N

Performance level I
Performance level II

Performance level III -

max. operational current 1.5 A @ +20°C

Contact resistance < 20 m < 20 m < 30 m

Clearance 1.2 mm 1.2 1.0

Creepage 1.2 mm 1.2 1.0

Insulation resistance > 106 M > 104 M

contact/contact
contact/ground

Soldering temperature

Environment

DIN 41612
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D E F G H

Standard IEC 60603-2

Number of contacts 32 48 48 64 11 15

Contact row designation of male and 
female connectors a c a c e z b d z b d f b z d

Termination

Operating temperature range -55°C to+125°C -65°C to +125°C

Insulator material

Mechanical

Engaging and separating force for the < 40 N < 60 N < 75 N < 100 N < 80 N < 90 N

Separating force per contact 
(test measuring device) > 0.15 N > 0.2 N > 0.2 N > 0.2 N > 0.2 N

max. operational current 5.6 A @ +20°C 15 A @ +20°C

Contact resistance < 15 m < 8m

Clearance 3.0 mm 1.6 mm 4.5 mm 4.5 mm

Creepage 3.0 mm 1.6 mm 3.0 mm 8.0 mm 8.0 mm

Insulation resistance > 106 M

contact/contact
contact/ground

Soldering temperature up to 260°C

Environment

DIN 41612



38 ept GmbH I Tel. +49 (0) 88 61 / 25 01 0 I Fax +49 (0) 88 61 / 55 07 I E-Mail sales@ept.de I www.ept.de

new board surfaces.

 
D/E/F/G

PCB thickness min. 1.6 mm min. 1.6 mm min. 1.6 mm

B Plated hole Ø 0.85 + 0.10/- 0.05 mm Ø 1 + 0.09/- 0.06 mm Ø 1.6 + 0.09/- 0.06 mm

C Drill hole 1.0 ± 0.025 mm 1.15 ± 0.025 mm 1.75 ± 0.025 mm

D Cu plating min. 25 μm min. 25 μm min. 25 μm

E imm. Sn plating max. 1.5 μm max. 1.5 μm max. 1.5 μm

F Annular ring min. 0.1 mm min. 0.1 mm min. 0.1 mm

PCB thickness min. 1.6 mm min. 1.6 mm min. 1.6 mm

B Plated hole Ø 0.85 + 0.10/- 0.05 mm Ø 1 + 0.09/- 0.06 mm Ø 1.6 + 0.09/- 0.06 mm

C Drill hole 1.0 ± 0.025 mm 1.15 ± 0.025 mm 1.75 ± 0.025 mm

D Cu plating min. 25 μm min. 25 μm min. 25 μm

E 0.05 – 0.2 μm Au 
more than 2.5 – 5 μm Ni

0.05 – 0.2 μm Au 
more than 2.5 – 5 μm Ni

0.05 – 0.2 μm Au 
more than 2.5 – 5μm Ni

F Annular ring min. 0.1 mm min. 0.1 mm min. 0.1 mm

PCB thickness min. 1.6 mm min. 1.6 mm min. 1.6 mm

B Plated hole Ø 0.85 + 0.10/- 0.05 mm Ø 1 + 0.09/- 0.06 mm Ø 1.6 + 0.09/- 0.06 mm

C Drill hole 1.0 ± 0.025 mm 1.15 ± 0.025 mm 1.75 ± 0.025 mm

D Cu plating min. 25 μm min. 25 μm min. 25 μm

E OSP* – 0.15 μm – 0.15 μm – 0.15 μm

F Annular ring min. 0.1 mm min. 0.1 mm min. 0.1 mm

PCB thickness min. 1.6 mm min. 1.6 mm min. 1.6 mm

B Plated hole Ø 0.85 + 0.10/- 0.05 mm Ø 1 + 0.09/- 0.06 mm Ø 1.6 + 0.09/- 0.06 mm

C Drill hole 1.0 ± 0.025 mm 1.15 ± 0.025 mm 1.75 ± 0.025 mm

D Cu plating min. 25 μm min. 25 μm min. 25 μm

E 5 – 15 μm 5 – 15 μm 5 – 15 μm

F Annular ring min. 0.1 mm min. 0.1 mm min. 0.1 mm

* OSP = Organic Solderabiltity Preservatives 

Plated through-hole according to IEC 60352-5

DIN 41612
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PCB thickness

offers three Tcom press®

variants for different printed circuit B, B/2, B/3 
102-xxxxx-01 102-xxxxx-02 102-xxxxx-03

C, C/2, C/3 
104-xxxxx-01 104-xxxxx-02 104-xxxxx-03

Hole diameter 0.85 mm
In addition to the 1.0 standard hole, for 

connectors a Tcom press®

zone for the 0.85 mm hole is available. 
This provides more space between two 
plated-through holes and there can be 
an additional circuit between the drill 
holes.

 
for 0.85 mm Tcom press®

B, B/2, B/3 
102-xxxxx-xx

C, C/2, C/3 
104-xxxxx-xx

Tcom press® 1.0 mm/0.85 mm

Technical Information

DIN 41612
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Mating connector / Application:

      
      Type B Female connector (p. 42)

  
 

Accessories

Type B 

DIN 41612

Type:

Termination: Press-fit, solder, THTR

Number of contacts:

Pitch: 2.54 mm

Operational current:

Packaging: Tube

Standard:

Dimensions in mm

Hole pattern

For detailed drawings visit www.ept.de
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On request
performance level I + III or  

    customized
special contact length

contact arrangement

On request
performance level I + III or  

    customized
special contact length
contact arrangement

3.4 mm 13 mm

32
4 3 2 1

b
a 101-60004 101-65005

32
4 3 2 1

b
a 101-60014 101-65015

64
1234

b
a 101-60064 101-65065

Press-fit - Performance level II

THTR - Performance level II

3.0 mm angled

32
4 3 2 1

b
a

64
1234

b
a

Solder - Performance level II

3.0 mm angled 3.0 mm straight 13 mm angled

32
4 3 2 1

b
a 101-40024 101-40025 101-40044

64
1234

b
a 101-40064 101-40065 101-40074

Type B 

DIN 41612
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Mating connector / Application:

      

      Type Q Male connector (p. 72)

  

  

Accessories Note / Options

Type B 

DIN 41612

Type: Female connector straight 

Termination: Press-fit, solder, THTR

Number of contacts:

Pitch: 2.54 mm

Operational current:

Packaging: Tube

Standard:

Dimensions in mm

Hole pattern

For detailed drawings visit www.ept.de



ept GmbH I Tel. +49 (0) 88 61 / 25 01 0 I Fax +49 (0) 88 61 / 55 07 I E-Mail sales@ept.de I www.ept.de 43

On request
performance level I + III or  

    customized 
special contact length 
alternative contact surface   

    Sn e. g. for WireWrap

contact arrangement

On request
performance level I + III or  

    customized
special contact length

contact arrangement

3.2 mm 4.6 mm 13 mm 17 mm

32 > 1.5 mm - 302-63014-02 302-65015-03 302-65016-04

32

1.5 - 2.0 mm 102-63024-01 - 102-65025-01 102-65026-01

2.0 - 2.8 mm - 102-63024-02 102-65025-02 102-65026-02

> 2.8 mm - 102-63024-03 102-65025-03 102-65026-03

64 > 1.5 mm - 302-63064-02 302-65065-03 302-65066-04

4 3 12

a
b

4 23 1

a
b

4 3 2 1

Press-fit - Performance level II

2.5 mm 3.4 mm 4.6 mm 13 mm 5.5 mm 
manual soldering with solder lug

32
4 23 1

a
b 102-40024 – – 102-40026 102-40044

64
4 3 2 1

302-40064-05 302-40064-01 302-40064-02 302-40065-03 102-40074

Solder - Performance level II

2.5 mm 3.4 mm 4.6 mm

32 – –

64
4 3 2 1

4 23 1

a
b

THTR - Performance level II

Type B 

DIN 41612
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Mating connector / Application:

        

Accessories

Type B/2 

DIN 41612

Type:

Termination: Press-fit, solder, THTR

Number of contacts:

Pitch: 2.54 mm

Operational current:

Packaging: Tray

Standard:

Di
m

en
si

on
s 

in
 m

m

Hole pattern

For detailed drawings visit www.ept.de
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Press-fit - Performance level II

On request
performance level I + III or  

    customized
special contact length

contact arrangement

On request
performance level I + III or  

    customized
special contact length
contact arrangement

3.4 mm 13 mm

16
4 3 2 1

b
a 101-69004 101-79006

32
1234

b
a 101-69014 101-79016

THTR - Performance level II

Solder - Performance level II

3.0 mm angled 3.0 mm straight 13 mm

16
4 3 2 1

b
a 101-90004 101-90115 101-90006

32
1234

b
a 101-90014 101-90105 101-90016

3.0 mm angled

16
4 3 2 1

b
a

32
1234

b
a

Type B/2 

DIN 41612
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Mating connector / Application:

      
      Type B/2 Male connector (p. 44)

  
   

Accessories

Type B/2 

DIN 41612

Type: Female connector straight 

Termination: Press-fit, solder, THTR

Number of contacts:

Pitch: 2.54 mm

Operational current:

Packaging: Tray

Standard:

For detailed drawings visit www.ept.de

Di
m

en
si

on
s 

in
 m

m

Hole pattern
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On request
performance level I + III or  

    customized

contact arrangement

On request
performance level I + III or  

    customized 
special contact length 
alternative contact surface  

    Sn e. g. for WireWrap

contact arrangement

3.2 mm 4.6 mm 13 mm 17 mm

16

1.5 - 2.0 mm 102-69004-01 - 102-79006-01 102-79106-01

2.0 - 2.8 mm - 102-69004-02 102-79006-02 102-79106-02

> 2.8 mm - 102-69004-03 102-79006-03 102-79106-03

32

1.5 - 2.0 mm 102-69064-01 - 102-79066-01 102-79166-01

2.0 - 2.8 mm - 102-69064-02 102-79066-02 102-79166-02

> 2.8 mm - 102-69064-03 102-79066-03 102-79166-03

4 23 1

a
b

4 3 2 1

Press-fit - Performance level II

2.5 mm 4 mm 13 mm 5.5 mm 

Manual soldering with solder lug

16
4 23 1

a
b 102-90004 102-90005 102-90006 102-90025

32
4 3 2 1

102-90064 102-90065 102-90066 102-90075

Solder - Performance level II

2.5 mm 4 mm

16
4 23 1

a
b

32
4 3 2 1

THTR - Performance level II

Type B/2 

DIN 41612
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Mating connector / Application:

        

Accessories

Type B/3 

DIN 41612

Type:

Termination: Press-fit, solder

Number of contacts:

Pitch: 2.54 mm

Operational current:

Packaging: Tray

Standard:

Di
m

en
si

on
s 

in
 m

m

Hole pattern

For detailed drawings visit www.ept.de
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On request
performance level I + III or  

    customized
special contact length
contact arrangement

On request
performance level I + III or  

    customized
special contact length

contact arrangement

3.4 mm 13 mm

20
1234

b
a 101-68014 101-78016

Press-fit - Performance level II

3.0 mm angled 3.0 mm straight 13 mm angled

10
4 3 2 1

b
a 101-80004 101-80105 101-80006

20
1234

b
a 101-80014 101-80115 101-80016

Solder - Performance level II

Type B/3 

DIN 41612
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Accessories

Mating connector / Application:

        

Type B/3 

DIN 41612

Type: Female connector straight 

Termination: Press-fit, solder

Number of contacts:

Pitch: 2.54 mm

Operational current:

Packaging: Tray

Standard:

Di
m

en
si

on
s 

in
 m

m

Hole pattern

For detailed drawings visit www.ept.de
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On request
performance level I + III or  

    customized
special contact length

contact arrangement

On request
performance level I + III or  

    customized 
special contact length 
alternative contact surface  

    Sn e. g. for WireWrap

contact arrangement

3.2 mm 4.6 mm 13 mm 17 mm

20

1.5 - 2.0 mm 102-68014-01 - 102-78016-01 102-78116-01

2.0 - 2.8 mm - 102-68014-02 102-78016-02 102-78116-02

> 2.8 mm - 102-68014-03 102-78016-03 102-78116-03
4 3 2 1

Press-fit - Performance level II

2.5 mm 4 mm 13 mm 5.5 mm
Manual soldering with solder lug

10
4 23 1

a
b 102-80004 102-80005 102-80006 102-80025

20
4 3 2 1

102-80064 102-80065 102-80066 102-80075

Solder - Perfomance level II

Type B/3 

DIN 41612
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Mating connector / Application:

        

Accessories

Type C 

DIN 41612

Type:

Termination: Press-fit, solder, THTR

Number of contacts:

Pitch: 2.54 mm

Operational current:

Packaging: Tube

Standard:

Di
m

en
si

on
s 

in
 m

m

Hole pattern

For detailed drawings visit www.ept.de



ept GmbH I Tel. +49 (0) 88 61 / 25 01 0 I Fax +49 (0) 88 61 / 55 07 I E-Mail sales@ept.de I www.ept.de 53

On request
performance level I + III or customized
special contact length

contact arrangement

On request
performance level I + III or  

    customized
special contact length
contact arrangement

Press-fit - Performance level II

3.4 mm 13 mm

32 103-60014 103-65015

103-60044 103-65045

64 103-60054 103-65055

96 103-60064 103-65065

a
b
c

24 3 1

a
b
c

24 3 1

a
b
c

24 3 1

a
b
c

24 3 1

Solder - Performance level II

3.0 mm angled 3.0 mm straight 13 mm angled

32 103-40014 103-40015 103-40194

103-40024 103-40025 103-40144

64 103-40034 103-40035 103-40154

96 103-40064 103-40065 103-40174

a
b
c

24 3 1

a
b
c

24 3 1

a
b
c

24 3 1

a
b
c

24 3 1

THTR - Performance level II

3.0 mm angled

32

64

96

a
b
c

24 3 1

a
b
c

24 3 1

a
b
c

24 3 1

a
b
c

24 3 1

Type C 

DIN 41612



54 ept GmbH I Tel. +49 (0) 88 61 / 25 01 0 I Fax +49 (0) 88 61 / 55 07 I E-Mail sales@ept.de I www.ept.de

Mating connector / Application:

      

      Type R Male connector (p. 74)

  

  

Accessories Similar products

Type C 

DIN 41612

Type: Female connector straight 

Termination: Press-fit, solder, THTR

Number of contacts:

Pitch: 2.54 mm

Operational current:

Packaging: Tube

Standard:

LL

Dim
ensions in m

m

Hole pattern

For detailed drawings visit www.ept.de
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On request
contact arrangement

performance level I + III or  
    customized

special contact length

On request
contact arrangement

performance level I + III or  
    customized

special contact length
alternative contact surface 

    Sn e. g. for WireWrap

Press-fit - Performance level II

3.2 mm 4.6 mm 13 mm 17 mm

32

1.5 - 2.0 mm 104-60014-01 - 104-65015-01 104-65016-01

2.0 - 2.8 mm - 104-60014-02 104-65015-02 104-65016-02

> 2.8 mm - 104-60014-03 104-65015-03 104-65016-03

1.5 - 2.0 mm 104-60044-01 - 104-65045-01 104-65046-01

2.0 - 2.8 mm - 104-60044-02 104-65045-02 104-65046-02

> 2.8 mm - 104-60044-03 104-65045-03 104-65046-03

64 > 1.5 mm - 304-60054-02 304-65055-03 304-65056-04

96 > 1.5 mm - 304-60064-02 304-65065-03 304-65066-04

c

a
b

c

a
b

c

a
b

b
a

c

Solder - Performance level II

2.5 mm 3.4 mm 4.6 mm 13 mm Solder lug

32 104-40014 – – 104-40016 –

104-40044 – – 104-40046 –

64 304-40054-05 304-40054-01 304-40054-02 304-40055-03 104-40115

96 304-40064-05 304-40064-01 304-40064-02 304-40065-03 104-40075

c

a
b

c

a
b

c

a
b

b
a

c

THTR - Performance level II

2.5 mm 3.4 mm 4.6 mm

64

96

c

a
b

b
a

c

Type C 

DIN 41612
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Mating connector / Application:

        

Accessories

Type C/2 

DIN 41612

Type:

Termination: Press-fit, solder, THTR

Number of contacts:

Pitch: 2.54 mm

Operational current:

Packaging: Tray

Standard:

Di
m

en
si

on
s 

in
 m

m

Hole pattern

For detailed drawings visit www.ept.de
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On request
performance level I + III or  

    customized
special contact length 

contact arrangement

On request
performance level I + III or  

    customized
special contact length
contact arrangement

3.4 mm 13 mm

16 103-69004 103-79006

32 103-69014 103-79016

103-69064 103-79066

a
b
c

24 3 1

a
b
c

24 3 1

Press-fit - Performance level II

Solder - Performance level II

3.0 mm angled 3.0 mm straight 13 mm angled

16 103-90004 103-90105 103-90006

32 103-90014 103-90115 103-90016

103-90064 103-90165 103-90066

a
b
c

24 3 1

a
b
c

24 3 1

a
b
c

24 3 1

THTR - Performance level II

3.0 mm angled

16

32 a
b
c

24 3 1

a
b
c

24 3 1

Type C/2 

DIN 41612

a
b
c

24 3 1

a
b
c

24 3 1
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Mating connector / Application:

        

Accessories

Type C/2 

DIN 41612

Type: Female connector straight 

Termination: Press-fit, solder, THTR

Number of contacts:

Pitch: 2.54 mm

Operational current:

Packaging: Tray

Standard:

Di
m

en
si

on
s 

in
 m

m Hole pattern

For detailed drawings visit www.ept.de
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On request
performance level I + III or  

    customized 
special contact length 
alternative contact surface  

    Sn e. g. for WireWrap

contact arrangement

3.2 mm 4.6 mm 13 mm 17 mm

16

1.5 - 2.0 mm 104-69004-01 - 104-79006-01 104-79106-01

2.0 - 2.8 mm - 104-69004-02 104-79006-02 104-79106-02

> 2.8 mm - 104-69004-03 104-79006-03 104-79106-03

32 > 1.5 mm - 304-69014-02 304-79016-03 304-79116-04

> 1.5 mm - 304-69064-02 304-79066-03 304-79166-04

2 134

c

a
b

2 134

c

a
b

b
a

c

4 3 12

Press-fit - Performance level II

On request
performance level I + III or  

    customized
special contact length

contact arrangement

2.5 mm 3.4 mm 4.6 mm 13 mm 5.5 mm
Manual soldering with solder lug

16 104-90004 – – 104-90006 104-90025

32 304-90014-05 304-90014-01 304-90014-02 304-90016-03 104-90035

304-90064-05 304-90064-01 304-90064-02 304-90066-03 104-90075

2 134

c

a
b

2 134

c

a
b

b
a

c

4 3 12

Solder - Performance level II

2.5 mm 3.4 mm 4.6 mm

32
2 134

c

a
b

b
a

c

4 3 12

THTR - Performance level II

Type C/2 

DIN 41612
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Mating connector / Application:

        

Accessories

Type C/3 

DIN 41612

Type:

Termination: Press-fit, solder

Number of contacts:

Pitch: 2.54 mm

Operational current:

Packaging: Tray

Standard:

Di
m

en
si

on
s 

in
 m

m

Hole pattern

For detailed drawings visit www.ept.de
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On request
performance level I + III or  

    customized
special contact length 

contact arrangement

On request
performance level I + III or  

    customized
special contact length

contact arrangement

3.4 mm 13 mm

20 a
b
c

24 3 1

103-68004 103-78006

30 a
b
c

24 3 1

103-68014 103-78016

Press-fit - Performance level II

Solder - Performance level II

3.0 mm angled 3.0 mm straight 13 mm angled

20 a
b
c

24 3 1

103-80014 103-80255 103-80016

30 a
b
c

24 3 1

103-80004 103-80265 103-80006

Type C/3 

DIN 41612
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Mating connector / Application:

        

Accessories

Type C/3 

DIN 41612

Type: Female connector straight 

Termination: Press-fit, solder

Number of contacts:

Pitch: 2.54 mm

Operational current:

Packaging: Tray

Standard:

Di
m

en
si

on
s 

in
 m

m

Hole pattern

For detailed drawings visit www.ept.de
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On request
performance level I + III or  

    customized
special contact length
alternative contact surface  

    Sn e. g. for WireWrap

contact arrangement

4.6 mm 13 mm 17 mm

20
2 134

c

a
b 304-68004-02 304-78006-03 304-78106-04

30 b
a

c

4 3 12

304-68014-02 304-78016-03 304-78116-04

On request
performance level I + III or  

    customized
special contact length

contact arrangement

Press-fit - Performance level II

2.5 mm 3.4 mm 4.6 mm 13 mm 5.5 mm
Manual soldering with solder lug

20
2 134

c

a
b 304-80014-05 304-80014-01 304-80014-02 304-80016-03 104-80035

30 b
a

c

4 3 12

304-80064-05 304-80064-01 304-80064-02 304-80066-03 104-80075

Solder - Performance level II

Type C/3 

DIN 41612
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Mating connector / Application:

        

Type M 

DIN 41612

Type:

Termination: Solder

Number of contacts:

Pitch: 2.54 mm

Operational current:

Packaging:

Standard:

Di
m

en
si

on
s 

in
 m

m

Hole pattern

For detailed drawings visit www.ept.de
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On request
performance level I + III or 

    customized

Hole pattern

Solder - Performance level II

3.0 mm

123-40181-00

42/6 123-40161-00

60/4 123-40141-00

123-40121-00

Type M 

DIN 41612
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Mating connector / Application:

        

Note

at the flange.

Type M 

DIN 41612

Type: Female connector straight 

Termination: Press-fit, solder

Number of contacts:

Pitch: 2.54 mm

Operational current:

Packaging: Tube

Standard:

Di
m

en
si

on
s 

in
 m

m

dr
aw

in
g 

si
m

ila
r

For detailed drawings visit www.ept.de
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On request
performance level I + III or  

    customized
special contact length
processing tools

4.6 mm

6/10 124-60112-00

124-60182-00

42/6 124-60162-00

60/4 124-60142-00

124-60122-00

Press-fit - Performance level II

Hole pattern

4.6 mm

6/10 124-40112-00

124-40182-00

42/6 124-40162-00

60/4 124-40142-00

124-40122-00

Solder - Performance level II

Type M 

DIN 41612
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Note

Female connectors must be 

printed circuit at the flange.
Mating connector / Application:

        

Accessories

 

Type M 

DIN 41612

Type: Female connector straight 

Terminaton: Press-fit

Number of contacts:

Pitch: 2.54 mm

Operational current:

Packaging: Tube

Standard:

Di
m

en
si

on
s 

in
 m

m

dr
aw

in
g 

si
m

ila
r

For detailed drawings visit www.ept.de
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On request
performance level I + III or  

    customized
special contact length
processing tools
contact arrangement

Special contact is not pre-loaded

4.6 mm
Special contact is pre-loaded

4.6 mm

6/10 124-60012-00 124-60012-02

124-60082-00 124-60082-02

42/6 124-60062-00 124-60062-02

60/4 124-60042-00 124-60042-02

124-60022-00 124-60022-02

Press-fit - Performance level II

Hole pattern

Type M 

DIN 41612
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Note

at the flange.
Mating connector / Application:

        

Type M/2, M/3 

DIN 41612

Type: Female connector straight 

Termination: Press-fit, solder

Number of contacts:

Pitch: 2.54 mm

Operational current:

Packaging: Tray

Standard:

Di
m

en
si

on
s 

in
 m

m

M/2 M/3

For detailed drawings visit www.ept.de
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On request
performance level I + III or  

    customized
special contact length
processing tools

On request
performance level I + III or  

    customized
special contact length
processing tools
contact arrangement

4.6 mm

M/2
30/2

124-69122-00

M/3
12/2

124-68122-00

Press-fit - Performance level II

4.6 mm 
Special contact is not pre-loaded

4.6 mm 
Special contact is pre-loaded

M/2
30/2

124-69022-00 124-69022-02

M/3
12/2

124-68022-00 124-68022-02

Press-fit with special contact - Performance level II

On request
performance level I + III or  

    customized
special contact length
processing tools

4.6 mm

M/2
30/2

124-99122-00

M/3
12/2

124-88122-00

Solder - Performance level II

Type M/2, M/3 

DIN 41612
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Mating connector / Application:

      
      Type B Female connector (p. 42)

  
  

On request
performance level I + III or  

    customized 

2.5 mm 4.0 mm

64
1234

b
a 119-40065 119-40074

Solder - Performance level II

Type Q 

DIN 41612

Type: Male connector straight 

Termination: Solder

Number of contacts:

Pitch: 2.54 mm

Operational current:

Packaging:

Standard:

Di
m

en
si

on
s 

in
 m

m

Hole pattern

For detailed drawings visit www.ept.de
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Type Q/2 

DIN 41612

Mating connector / Application:

      

Type: Male connector straight 

Termination: Solder

Number of contacts:

Pitch: 2.54 mm

Operational current:

Packaging:

Standard:

Di
m

en
si

on
s 

in
 m

m

Hole pattern

For detailed drawings visit www.ept.de

On request
performance level I + III or  

    customized 

2.5 mm 4.0 mm

32
1234

b
a 119-90064 119-90065

Solder - Performance level II
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Mating connector / Application:

        

Accessories

Type R 

DIN 41612

Type: Male connector straight 

Termination: Press-fit, solder, THTR

Number of contacts:

Pitch: 2.54 mm

Operational current:

Packaging: Tube

Standard:

Di
m

en
si

on
s 

in
 m

m

For detailed drawings visit www.ept.de
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On request
performance level I + III or customized
special contact length

contact arrangement

On request
performance level I + III or

    customized
special contact length
alternative contact surface  

    Sn e. g. for WireWrap
contact arrangement

4.6 mm 13 mm 17 mm

32 115-60014 115-65015 115-65016

115-60044 115-65045 115-65046

64 115-60054 115-65055 115-65056

96 115-60064 115-65065 115-65066

c

4 3

a
b

12

c

4 3

a
b

12

c

4 3

a
b

12

a
b
c

4 3 2 1

Press-fit - Performance level II

2.5 mm 4 mm 5.5 mm
Manual soldering with solder lug

32 115-40015 115-40046 –

115-40026 115-40025 –

64 115-40035 115-40054 115-40036

96 115-40065 115-40074 115-40066

c

4 3

a
b

12

c

4 3

a
b

12

c

4 3

a
b

12

a
b
c

4 3 2 1

Solder - Performance level II

2.5 mm 4 mm

32

64

96

c

4 3

a
b

12

c

4 3

a
b

12

c

4 3

a
b

12

a
b
c

4 3 2 1

THTR - Performance level II

Type R 

DIN 41612
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Mating connector / Application:

      
      Type R Male connector (p. 74)

  
   Accessories

Type R 

DIN 41612

Type:

Termination: Press-fit, solder, THTR

Number of contacts:

Pitch: 2.54 mm

Operational current:

Packaging: Tube

Standard:

Di
m

en
si

on
s 

in
 m

m

For detailed drawings visit www.ept.de
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On request
performance level I + III or 

    customized
special contact length

contact arrangement

3 mm

64
34

c
b
a

2 1

116-60054

96
c
b
a

116-60074

On request
performance level I + III or 

    customized
special contact length

contact arrangement

Press-fit - Performance level II

3.0 mm

32 116-40034

116-40044

64 116-40054

96 116-40074

34

c
b
a

2 1

34

c
b
a

2 1

34

c
b
a

2 1

c
b
a

Solder - Performance level II

3.0 mm

32

64

96

34

c
b
a

2 1

34

c
b
a

2 1

34

c
b
a

2 1

c
b
a

THTR - Performance level II

Type R 

DIN 41612
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Mating connector / Application:

        Accessories

Type R/2 

DIN 41612

Type: Male connector straight 

Termination: Press-fit, solder

Number of contacts:

Pitch: 2.54 mm

Operational current:

Packaging:

Standard:

Di
m

en
si

on
s 

in
 m

m

For detailed drawings visit www.ept.de



ept GmbH I Tel. +49 (0) 88 61 / 25 01 0 I Fax +49 (0) 88 61 / 55 07 I E-Mail sales@ept.de I www.ept.de 79

On request
performance level I + III or

    customized
special contact length
alternative contact surface  

    Sn e. g. for WireWrap
contact arrangement

On request
performance level I + III or  

    customized
special contact length

contact arrangement

4.6 mm 13 mm 17 mm

32 c

4 3

a
b

12

115-69054 115-79055 115-79056

a
b
c

4 3 2 1

115-69064 115-79065 115-79066

Press-fit - Performance level II

2.5 mm 4 mm

32 c

4 3

a
b

12

115-90014 115-90015

a
b
c

4 3 2 1

115-90064 115-90065

Solder - Performance level II

Type R/2 

DIN 41612
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Mating connector / Application:

        Accessories

Type R/2 

DIN 41612

Type:

Termination: Press-fit, solder

Number of contacts:

Pitch: 2.54 mm

Operational current:

Packaging: Tray

Standard:

Di
m

en
si

on
s 

in
 m

m

For detailed drawings visit www.ept.de
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On request
performance level I + III or 

    customized
special contact length

contact arrangement

On request
performance level I + III or  

    customized
special contact length

contact arrangement

Press-fit - Performance level II

3.0 mm

32
34

c
b
a

2 1

116-69054

c
b
a

116-69064

Solder - Performance level II

3.0 mm

32
34

c
b
a

2 1

116-90054

c
b
a

116-90064

Type R/2 

DIN 41612
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Mating connector / Application:

        Accessories

Type R/3 

DIN 41612

Type: Male connector straight 

Termination: Press-fit, solder

Number of contacts:

Pitch: 2.54 mm

Operational current:

Packaging:

Standard:

Di
m

en
si

on
s 

in
 m

m

For detailed drawings visit www.ept.de
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On request
performance level I + III or 

    customized
special contact length
alternative contact surface  

    Sn e. g. for WireWrap
contact arrangement

On request
performance level I + III or 

    customized
special contact length

contact arrangement

4.6 mm 13 mm 17 mm

30
a
b
c

4 3 2 1

115-68014 115-78015 115-78016

Press-fit - Performance level II

2.5 mm 4.0 mm

30
a
b
c

4 3 2 1

115-80064 115-80065

Solder - Performance level II

Type R/3 

DIN 41612
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Mating connector / Application:

        Accessories

Type R/3 

DIN 41612

Type:

Termination: Press-fit, solder

Number of contacts:

Pitch: 2.54 mm

Operational current:

Packaging: Tray

Standard:

Di
m

en
si

on
s 

in
 m

m

For detailed drawings visit www.ept.de
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On request
performance level I + III or 

    customized
special contact length

contact arrangement

On request
performance level I + III or 

    customized
special contact length

contact arrangement

Press-fit - Performance level II

3.0 mm

30
c
b
a

116-68064

Solder - Performance level II

3.0 mm

30
c
b
a

116-80064

Type R/3 

DIN 41612
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Mating connector / Application:

        

Accessories

Type:

Termination: Solder

Number of contacts:

Pitch:

Operational current:

Packaging: Tube

Standard:

Type D 

DIN 41612

Di
m

en
si

on
s 

in
 m

m

For detailed drawings visit www.ept.de
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On request
performance level I + III or 

    customized
special contact length

contact arrangement

Solder - Performance level II

3.0 mm angled 3.7 mm straight

16
c

a

8 6 4 2

105-40014 105-40016

32
c

a

2468

105-40064 105-40066

Type D 

DIN 41612



88 ept GmbH I Tel. +49 (0) 88 61 / 25 01 0 I Fax +49 (0) 88 61 / 55 07 I E-Mail sales@ept.de I www.ept.de

Mating connector / Application:

        

Accessories

Type D 

DIN 41612

Type: Female connector straight

Termination: Press-fit, solder

Number of contacts:

Pitch:

Operational current:

Packaging: Tube

Standard:

Dimensions in mm

For detailed drawings visit www.ept.de
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On request
performance level I + III or 

    customized
special contact length

contact arrangement

4.6 mm 6.0 mm 20 mm

32
a

c

8 6 4 2

106-60084
hole diameter 1.0 mm

106-60064 
hole diameter 1.6 mm

106-60065
hole diameter 1.6 mm

On request
performance level I + III or  

    customized
special contact length

contact arrangement

Press-fit - Performance level II

4.0 mm 20 mm 2.5 mm 4.6 mm 5.5 mm
Manual soldering with solder lug

32
a

c

8 6 4 2

106-40064 106-40065 106-40084 106-40075 106-40066

Solder - Performance level II

Type D 

DIN 41612
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Mating connector / Application:

        

Accessories

Type E 

DIN 41612

Type:

Termination: Solder

Number of contacts:

Pitch:

Operational current:

Packaging: Tube

Standard:

Di
m

en
si

on
s 

in
 m

m

For detailed drawings visit www.ept.de
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On request
performance level I + III or  

    customized
special contact length

contact arrangement

Solder - Performance level II

2.9 mm
Pitch 5.08 mm

2.9 mm
Pitch 2.54 mm 3.7 mm

32
a

c

e

8 6 4 2

107-40024 107-40025 107-40026

32
a

c

e

8 6 4 2

107-40014 107-40015 107-40016

c

a

e

8 6 4 2

107-40064 107-40065 107-40066

Type E 

DIN 41612
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Mating connector / Application:

        

Accessories

Type E 

DIN 41612

Type: Female connector straight 

Termination: Press-fit, solder

Number of contacts:

Pitch:

Operational current:

Packaging: Tube

Standard:

Di
m

en
si

on
s 

in
 m

m

For detailed drawings visit www.ept.de
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On request
performance level I + III or  

    customized
special contact length

contact arrangement

On request
performance level I + III or  

    customized
special contact length

contact arrangement

4.6 mm 20 mm

32

8 6 4 2

e

c

a

108-60054 108-60015

32

8 6 4 2

e

c

a

108-60044 108-60025

8 6 4 2

a

e

c 108-60084 108-60065

Press-fit - Performance level II

4.0 mm 20 mm 2.5 mm 4.6 mm 5.5 mm
Manual soldering with solder lug

32

8 6 4 2

e

c

a

108-40014 108-40015 – 108-40044 108-40046

32

8 6 4 2

e

c

a

108-40024 108-40025 – 108-40034 108-40036

8 6 4 2

a

e

c 108-40064 108-40065 108-40084 108-40074 108-40076

Solder - Performance level II

Type E 

DIN 41612
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Accessories

Mating connector / Application:

        

Type F 

DIN 41612

Type:

Termination: Solder

Number of contacts:

Pitch:

Operational current:

Packaging:

Standard:

Bohrungen für Codierstifte
hole center for polarization pin

Di
m

en
si

on
s 

in
 m

m

For detailed drawings visit www.ept.de
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On request
• performance level I + III or  
    customized
• special contact length
• also in THTR
• Board-Lock p. 131
• contact arrangement

No. of 
contacts Contact arrangement

3 mm
3 rows below

3 mm
3 rows sideways

3 mm
2 rows below

Artikelnummer

32
z

d

b

8 6 4 2

– 109-40025 109-40024

32

8 6

z

4 2

b

d

109-40014 109-40015 –

48

d

b

z

8 6 4 2

109-40064 109-40065 –

L
L

Termination length

L

Solder - Performance level II

Type F Male Connector

DIN 41612



96 ept GmbH I Tel. +49 (0) 88 61 / 25 01 0 I Fax +49 (0) 88 61 / 55 07 I E-Mail sales@ept.de I www.ept.de

Mating connector / Application:

        

Accessories

Type F 

DIN 41612

Type: Female connector straight

Termination: Press-fit, solder

Number of contacts:

Pitch:

Operational current:

Packaging:

Standard:

Di
m

en
si

on
s 

in
 m

m

For detailed drawings visit www.ept.de
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On request
performance level I + III or  

    customized
special contact length
contact arrangement

6.0 mm 22 mm

32
d

8 6 4 2

b

z

110-60025 110-60024

32

8 6

d

4 2

b

z

110-60015 110-60014

z

b

d

8 6 4 2

110-60065 110-60064

On request
performance level I + III or  

    customized
special contact length

contact arrangement

Press-fit - Performance level II

4.5 mm
Ø 1 mm 22 mm 4.5 mm

Ø 0.7 mm
5.5 / 10.9 mm

Manual soldering with solder lug

32
d

8 6 4 2

b

z

110-40025 110-40024 110-40005 110-40046

32

8 6

d

4 2

b

z

110-40015 110-40014 110-40004 110-40036

z

b

d

8 6 4 2

110-40065 110-40064 110-40084 110-40076

Solder - Performance level II

Type F 

DIN 41612
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Mating connector / Application:

        

Accessories

DIN 41612

Type: Female connector straight

Termination: Press-fit, solder

Number of contacts:

Pitch:

Operational current:

Packaging:

Standard:

Di
m

en
si

on
s 

in
 m

m

For detailed drawings visit www.ept.de



ept GmbH I Tel. +49 (0) 88 61 / 25 01 0 I Fax +49 (0) 88 61 / 55 07 I E-Mail sales@ept.de I www.ept.de 99

On request
performance level I + III or  

    customized
special contact length

contact arrangement

4.6 mm 12.2 mm

32
d

8 6 4 2

b

z

110-61005 110-66025

32

8 6

d

4 2

b

z

110-61004 110-66015

z

b

d

8 6 4 2

110-61084 110-66065

On request
performance level I + III or  

    customized
special contact length

contact arrangement

Press-fit - Performance level II

4.6 mm

32
d

8 6 4 2

b

z

110-40505

32

8 6

d

4 2

b

z

110-40504

z

b

d

8 6 4 2

110-40584

Solder - Performance level II

DIN 41612
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Accessories

Type G 

DIN 41612

Type:

Termination: Solder

Number of contacts:

Pitch:

Operational current:

Packaging:

Standard:

Di
m

en
si

on
s 

in
 m

m

For detailed drawings visit www.ept.de

Mating connector / Application:
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Solder - Performance level II

On request
performance level I + III or  

    customized

contact arrangement

3.0 mm

64

d

b

z

f

8 6 4 2

111-40064

64 Z 2 111-40164

64 111-40264

Type G 

DIN 41612
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Mating connector / Application:

        

Accessories

Type G 

DIN 41612

Type: Female connector straight 

Termination: Press-fit, solder

Number of contacts:

Pitch:

Operational current:

Packaging:

Standard:

Di
m

en
si

on
s 

in
 m

m

For detailed drawings visit www.ept.de
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On request
performance level I + III or 

    customized
special contact length

contact arrangement

On request
performance level I + III or 

    customized
special contact length

contact arrangement

6.0 mm 22 mm

64

28 6 4

z

f

d

b

112-60064 112-60065

Press-fit - Performance level II

4.5 mm
Ø 1 mm 22 mm 4.5 mm

Ø 0.7 mm
5.5 / 10.9 mm

Manual soldering with solder lug

64

28 6 4

z

f

d

b

112-40064 112-40065 112-40084 112-40066

Solder - Performance level II

Type G 

DIN 41612
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Mating connector / Application:

        

Accessories

DIN 41612

Type: Female connector straight

Termination: Press-fit, solder

Number of contacts:

Pitch:

Operational current:

Packaging:

Standard:

Dimensions in mm

For detailed drawings visit www.ept.de
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On request
performance level I + III or  

    customized
special contact length

contact arrangement

4.6 mm 12.2 mm

64

28 6 4

z

f

d

b

112-61084 112-66065

Press-fit - Performance level II

On request
performance level I + III or  

    customized
special contact length

contact arrangement

4.6 mm

64

28 6 4

z

f

d

b

112-40584

Solder - Performance level II

DIN 41612
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Mating connector / Application:

        

Note

Type H11 

DIN 41612

Type:

Termination: Solder

Number of contacts:

Pitch:

Operational current:

Packaging:

Standard:

Di
m

en
si

on
s 

in
 m

m

For detailed drawings visit www.ept.de
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3.5 mm

11 113-40010

10+1 32 113-40015

9+2 2; 32 113-40020

Solder - Performance level II

Type H11 

DIN 41612
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Mating connector / Application:

        

Accessories

Type H11 

DIN 41612

Type: Female connector straight 

Termination: Faston

Number of contacts:

Pitch:

Operational current:

Packaging:

Standard:

Di
m

en
si

on
s 

in
 m

m

For detailed drawings visit www.ept.de

5.5 mm

11 114-40040

Faston - Performance level II
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Mating connector / Application:

        

Accessories

DIN 41612

Type: Female connector straight 

Termination: Solder

Number of contacts:

Pitch:

Operational current:

Packaging:

Standard:

Di
m

en
si

on
s 

in
 m

m

For detailed drawings visit www.ept.de

5.0 mm

11 114-40050

Solder - Performance level II
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Mating connector / Application:

        

Note

Type H15 

DIN 41612

Type:

Termination: Solder

Number of contacts:

Pitch:

Operational current:

Packaging:

Standard:

Di
m

en
si

on
s 

in
 m

m

For detailed drawings visit www.ept.de
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On request

contact arrangement

2.8 mm

Z 32 113-40060

113-40160

– 113-40061

Solder - Performance level II

Type H15 

DIN 41612
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Mating connector / Application:

        

Accessories

On request

0.8 mm x 6.3 mm

114-40060

Faston - Performance level II

Type H15 

DIN 41612

Type: Female connector straight 

Termination: Faston

Number of contacts:

Pitch:

Operational current:

Packaging:

Standard:

Di
m

en
si

on
s 

in
 m

m

For detailed drawings visit www.ept.de
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Mating connector / Application:

        

Accessories

DIN 41612

Type: Female connector straight 

Termination: Solder

Number of contacts:

Pitch:

Operational current:

Packaging:

Standard:

Di
m

en
si

on
s 

in
 m

m

For detailed drawings visit www.ept.de

On request

4.0 mm 13 mm

114-40080 114-40090

Solder - Performance level II
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Mating connector / Application:

        

Note

Type H7/F24 

DIN 41612

Type:

Termination: Solder

Number of contacts:

Pitch:

Operational current:

Packaging:

Standard:

Di
m

en
si

on
s 

in
 m

m

For detailed drawings visit www.ept.de
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On request

3.0 mm

7+24 Z 32

d

b

z

8 6 4 2

117-40164

Solder - Performance level II

Type H7/F24 

DIN 41612
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Mating connector / Application:

        

Type H7/F24 

DIN 41612

Type: Female connector straight

Termination: Solder

Number of contacts: 24

Pitch:

Operational current:

Packaging:

Standard:

Di
m

en
si

on
s 

in
 m

m

For detailed drawings visit www.ept.de



ept GmbH I Tel. +49 (0) 88 61 / 25 01 0 I Fax +49 (0) 88 61 / 55 07 I E-Mail sales@ept.de I www.ept.de 117

On request
performance level I + III or 

    customized
special contact length

contact arrangement

4.5 mm
ø 1.0 mm 22 mm 4.5 mm

ø 0.7 mm

16
d

b

z

2 4 6 8

118-40025 118-40024 118-40005

16

2 4 6 8

d

b

z

118-40015 118-40014 118-40004

24

z

b

d

2 4 6 8

118-40065 118-40064 118-40084

Solder - Performance level II

Suitable crimp contacts

118-21062/SN

118-21063/SN

Type H7/F24 

DIN 41612
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Di
m

en
si

on
s 

in
 m

m

For detailed drawings visit www.ept.de

Mating connector / Application:

        

DIN 41612

Type: Female connector straight

Termination: Press-fit, solder

Number of contacts:

Pitch:

Operational current:

Packaging:

Standard:
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On request
performance level I + III or 

    customized
special contact length
processing tools

contact arrangement

4.6 mm

7+16
d

b

z

2 4 6 8

118-60016

7+16

2 4 6 8

d

b

z

118-60006

7+24

z

b

d

2 4 6 8

118-60084

On request
performance level I + III or 

    customized
special contact length

contact arrangement

Press-fit - Performance level II

4.6 mm

7+16
d

b

z

2 4 6 8

118-40505

7+16

2 4 6 8

d

b

z

118-40504

7+24

z

b

d

2 4 6 8

118-40584

Solder - Performance level II

Suitable crimp contacts

118-21062/SN

118-21063/SN

DIN 41612
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Accessories

Couldn´t you find something suitable 
or having questions?

Type VME 64x 

DIN 41612

Type: Female connector straight 

Termination: Press-fit

Number of contacts:

Pitch: 2.54 mm

Operational current:

Packaging: Tube

Standard:

. .

.

.
.

.

.

.
. .

.

.

.

.

.

.

Di
m

en
si

on
s 

in
 m

m

For detailed drawings visit www.ept.de
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On request
performance level II + III or 

    customized
special contact length

4.6 mm 17 mm

160
d

4 23 1

b
c

a
z

306-61067-12 306-66069-14

160

34 2 1

a
b
c
d

z

306-60067-12 306-65069-14

160
d

34 12

c
b

z
a

306-62067-12 306-67069-14

Press fit - Performance level I

Type VME 64x 

DIN 41612
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On request
different designs and 

X VME 64

3.4 mm 6.0 mm 17 mm 315-15401

4.6 mm 4.8 mm 17 mm 315-15402

Application:

Accessories 

DIN 41612

Type:

Pitch: 2.54 mm

Packaging: Bulk

Standard:

95

85,30

90

0,95

2,
40

2,85

2,54

31 x 2,54 = 78,74 

2,
54

4 
x 

2,
54

 =
 1

0,
16

0,
30

A

A

15,60

13,85

9,
45

X

A-A

Di
m

en
si

on
s 

in
 m

m

For detailed drawings visit www.ept.de
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On request
different designs and 

C/R

2.4 13 mm – 115-15401 – –

2.4 17 mm – 115-15301 – –

3.2 13 mm 115-15701 115-15402 115-15405 115-15408

3.2 17 mm 115-15702 115-15302 – –

Application:

Type R (p. 74)

Accessories Shroud

DIN 41612

Type:

Pitch: 2.54 mm

Packaging: Bulk

Standard:

Di
m

en
si

on
s 

in
 m

m

For detailed drawings visit www.ept.de
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integrated Switches

Problem 
A principle often used for different bus 

lines via module boards, the so-called 

however, leads to a new problem, 
which becomes obvious when one of 

Module
not plugged-in

Module
plugged-in

Module
plugged-in

Jumper 
plugged-in

Daisy-Chain
Signal line

are located close to each

or the whole endeavour of placing the 
jumper on the correct pins results in 

and 
therefore mispositionings can happen.

Additional Information Switching Connector

DIN 41612
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Switching contacts in rows

Switching contacts across rows

1 3

2 4

1 3

2 4

Functional principle of the switching connectors

1 3

2 4

1 3

2 4

View
from the side

View
from the top

Switching principle

A possible solution
The integration of switches into a 
standard connector according to IEC 
60603-2, e. g. into a female connector 

for the problem described. The contact 
springs of this C female connector were 

between the contact springs. In rest 
position, with the male connector not 
plugged-in, the adjacent contact springs 
are short-circuited through placing of the 

male connector plugged-in, the contact 
springs are separated from each other 
through the contact pins of the male 
connector. The contact tabs of the spring 

interrupts the connection between the 
two springs. Due to the switching 
behavior of the C female connector, the 

Further applications 
The integrated switching function is not 
restricted to the positions in the C 
female connector stated above. A switch 

in the a, b and c rows of a C female 
connector IEC 60603-2 and/or between 
the a and c rows of a C female 
connector IEC 60603-2. A further 
application for ept switching connectors 
are e. 

is 

closed when the module board is pulled 

contact between two contact springs 
 

being plugged in when the male 
connector is pulled out.  

Application in the VME bus

switching function at the positions of the 
respective signal lines in the connector, 
the jumpers used so far are no longer 

 

Additional Information Switching Connector

DIN 41612

integrated Switches
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Mating connector / Application:

      

      Type R Male connector (p. 74)

  

  

Accessories

Switching Connector 

DIN 41612

Type: Female connector straight 

Termination: Press-fit

Number of contacts:

Pitch: 2.54 mm

Operational current:

Packaging: Tube

Standard:

Di
m

en
si

on
s 

in
 m

m

For detailed drawings visit www.ept.de
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On request
performance level I + III or

    customized 
special contact length

contact arrangement
 

    bridge positions

3.2 mm 4.6 mm 13 mm 17 mm

96

 
 

1.5 - 2.0 mm 104-60464-01 - 104-65465-01 104-65466-01

2.0 - 2.8 mm - 104-60464-02 104-65465-02 104-65466-02

> 2.8 mm - 104-60464-03 104-65465-03 104-65466-03

96 a – c
1.5 - 2.0 mm 104-60565-01 - 104-65565-01 104-65566-01

2.0 - 2.8 mm - 104-60565-02 104-65565-02 104-65566-02

> 2.8 mm - 104-60565-03 104-65565-03 104-65566-03

Press-fit - Performance level II

Switching Connector 

DIN 41612
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Mating connector / Application:

      

      Type Q Male connector (p. 72)

  

  

Note

IDC Type B 

DIN 41612

Type: Female connector straight 

Termination:

Number of contacts:

Pitch: 2.54 mm

Operational current:

Packaging:

Standard:

Di
m

en
si

on
s 

in
 m

m

For detailed drawings visit www.ept.de

On request
strain relief bracket
ribbon cable
also available in solder/ 

64
4 3 2 1

102-49064

IDC - Performance level II
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Mating connector / Application:

      

      Type R Male connector (p. 74)

  

 

Note

IDC Type C 

DIN 41612

Type: Female connector straight 

Termination:

Number of contacts:

Pitch: 2.54 mm

Operational current:

Packaging:

Standard:

Di
m

en
si

on
s 

in
 m

m

For detailed drawings visit www.ept.de

On request
strain relief bracket
ribbon cable
also available in solder/ 

64
2 134

c

a
b 104-49054

96 b
a

c

4 3 12

104-49064

IDC - Performance level II
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Connections IDC

Insulator material

Temperature range – 55 °C to + 125 °C

approx. 0.5 – 1 pF

Operational current 1 A at 20 °C

Operational voltage

Test voltage

Contact resistance ≤ 30 mΩ

Insulation resistance ≥ 106 MΩ

Environment

IDC

Insulation displacement connection 

circuit boards. In this connection 

insulation displacement contacts with 
their insulation intact and then pressed 
into the contacts. The insulation is 

displacement contacts and the wire is 
connected to the contacts.

reliable contact closure.

Additional Information IDC

DIN 41612
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As an alternative to the rivet and/
or screw fastening of the male and/

connectors can also be mounted and 

tension. The connections are strong 
enough to hold the connector onto the 

Ø 2.8 + 0.1

F h h

< 30 N > 10 N > 20 N

< 30 N > 7.5 N > 20 N

Fm: max. mounting force per Board-Lock
Fh: min. retention force per Board-Lock

plated mounting holes, soldering the 

the strain relief of the connector during 
insertion and/or withdrawal.

Ø 2.8 + 0.1

F h h

< 20 N > 10 N > 25 N

< 20 N > 5 N > 25 N

Fm: max. mounting force per Board-Lock
Fh: min. retention force per Board-Lock

xxx-xxxxxC1 1.6 mm

xxx-xxxxxC2 2.4 mm

xxx-xxxxxC3 3.6 mm

Ordering example: C-FL/LP 1.6 mm, part number 104-40014C1

xxx-xxxxxC1 1.6 mm

xxx-xxxxxC2 2.4 mm

xxx-xxxxxC3 3.6 mm

Ordering example: C-ML/LP 1.6 mm, part number 103-40014C1

Additional Information 

DIN 41612
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Coding without loosing Contacts

Type B and C
The integrated coding of the connectors 

Type D, E, F and G

 holes can be drilled into the male 
connector and pins can be inserted 

Type H11 and H15

Drill coding hole with gauge. Insert coding pin into the coding hole using the insertion tool.

1.6

106-10001 100 items

894-302

coding, coding wedges are inserted 
into the female connector and matching 

into the female connector in matching 
positions. 

material of the male connector with 
coding pliers.

104-19003 25 Stars 894-301

114-30000

Male connector

1) Break-out coding

2) Insert coding wedge into the female connector

Female connector

1)

2)

Insertion tool

Coding pin

Bore gauge

Additional Information Coding

DIN 41612
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Pre-mating and late-mating Contacts

On request
other lengths possible for  

    pre-mating and late-mating

x y x y x y x y x y x y x y

B, B/2, B/3, C, C/2, C/3 4.9 – 5.9 – – 4.1

R, R/2,R/3
Mating side 4.9 5.7 5.9 – 4.5 4.1

Termination side 13.0 13.8 – – 12.6 12.2

D 4.9 5.7 – – – –

E 4.9 5.7 – – – –

E 4.9 5.7 – – – –

F, G 6.1 – – 7.4 – –

For DIN type B, C, R, D, E, F, G
The pre-mating contact can - as special 
contact arrangement - be inserted into 

B C R D E F G

-

Additional Information Pre-mating and late-mating Contacts

DIN 41612
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flexilink jumper

 

 

Press-fit Horizontal Power
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flexilink jumper

1 mm
1 mm

2 or 4 mm pitch
for more flexibility

5,8 mm ept Tcom press®

2 mm

2 or 4 mm pitch
r more flexibility

5,8 mm ept Tcom press®

contact bridge

The connector is placed at 
the desired position. 
The support tool ensures 
the correct alignment of the 
PCBs.

By using the lever of the press 
the connector is pressed-in 
with little effort. The press-
fit zone absorbs the force 
through deformation.

The connection is gas tight 
and mechanically very 
strong. There´s no need for 
an additional soldering of the 
component.
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flexilink jumper

®

Number of contact bridges 2 - 15

Termination

Operating temperature range -55°C to +125°C

Insulator material

Colour insulator material

Contact material Copper alloy

Contact surface Sn

Mechanical

Operational current

Clearance and creepage

Flammability
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flexilink jumper

A

1.15 1.15

D min. 25 μm min. 25 μm

E max. 1.5 μm imm. Sn

F
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flexilink jumper

Couldn´t find something suitable or 
having questions? We will pleased to help 
you! Call us: +49 8861 / 25010.

Type: non-pluggable 
bridge connector

Number of contact bridges: 2 to 15

Pitch: 2 mm or 4 mm

Operational current: 10 A at 30°C

Packaging: Bulk goods

Standard:

Technical Specifications on page 138

 2
,2

 m
ax

. 

PCB

Bestückter jumper / assembled jumper

 0,60 2 1 max.  1 max. 0,30

 8,70  

 2
 

 
 2

,7
5 

 

 1
,4

0 
 

 0,90   0,59 

5,80

2

 2
,3

0 
 

 1  

1.)
0,10
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m
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Hole pattern
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flexilink jumper

2

3

4

5

6

7

8

9
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VarPol Connectors
Pin Headers and Socket Strips
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Introduction

VarPol

High Quality, Adaptable and Robust

Pin headers and sockets from ept offer 
a plethora of possibilities for connecting 
circuit boards. One or two rows, 
variable pin counts, different 
termination lengths, straight or angled – 
the choice is yours! The product also 
allows for seamlessly connecting 
sockets.

In addition, Tcom press®, our tried and 

eliminate the soldering process and 
greatly increase connection reliability.

Key Features:

a large selection of contact lengths   
 and termination lengths

a choice of performance levels:  
 50 and 200 mating cycles

sockets can be joined end-to-end

simple and inexpensive processing

Tcom press® 

Applications:

Board-to-Board distance from  
 11.45 mm to 35.45 mm

no soldering process thanks to  

Solder

Parallel

Perpendicular

Press-fit

Termination
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Overview

VarPol

Type
Pitch 

(mm)

max. 

number 

of 

contacts

Termination
Mating 

connector

Page 

reference

VarPol 

Female connector
2.54 36 / 108

solder

VarPol

Female connector

Pin header

p. 150

VarPol straight 

pin header
2.54 36 / 108

VarPol

Female connector
p. 154

VarPol angled

pin header
2.54 36 / 108

VarPol

Female connector
p. 156

VarPol

socket connector
2.54 32 / 64

VarPol

socket connector
p. 158

VarPol Female 
connector

VarPol Pin header

2.54 mm pitch

press-fit zone 
Tcom press®

PBT

press-fit zone 
Tcom press®

PBT

connection contacts 
from 5.2 mm to 25 mm

transfer zone
from 3.4 mm to 11 mm

2.54 mm pitch
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Explanation

VarPol

Stack it with VarPol

VarPol pin headers and sockets based on 

connect circuit boards with one another 
in parallel: 

 up to 35.45 mm using various   
 termination lengths of the multi-pin   
 connector

 selectable (no upper limit, as the   
 connectors can be arranged next to  
 one another without the loss of a   
 pitch)

 technology

Connecting the connector with the 

ensures a highly robust and resilient 

connections, such as with the Tcom 
press® from ept, offer demonstrably 
better contact reliability than soldering 
connections. The cold welding between 
the contact and the circuit board hole 
resulting from press-in is highly 
mechanically stable and of a high 
electrical quality. It is remarkably easy 
and reliable to process using the 
associated processing tools offered by 
ept.

It is also possible to vertically stack 
multiple circuit boards, whereby female 

used. Board-to-board distances of 11.45 
mm up to 19.35 can be achieved here. 
Using a guiding system on the 
underside of the upper circuit board also 
supports stable contact management 
and prevents mismating.
Angled pin headers provide the option to 
implement right-angled connections 
with the same level of versatility and 
reliability, in addition to the parallel 
connection of circuit boards.
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PCB Distances

VarPol

System: VarPol Female connector /  VarPol Pin header

System: VarPol Female connector /  VarPol Female connector without guiding block
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Number of contacts 2 to 108 2 to 64

Operating temperature range -55°C to +125°C

Insulator material

Contact material Copper alloy

Contact surface Au over NiP over Ni Sn or Au over Ni

Mechanical

Pitch 2.54 mm

Mating force per pin max. 1.8 N

Separating force per pin max. 0.6 N min. 1 N

Durability Performance level II = 250 mating cycles
Performance level III = 50 mating cycles -

Operational current max. 1 A

Operating voltage

Contact resistance < 20 mΩ < 10 mΩ

1.2 mm > 0.6 mm

Insulation resistance > 106 MΩ

Flammability

RoHS compliant

VarPol
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Ø 1.0 mm

A PCB thickness min. 1.4 mm

B Ø 1 

Drill hole 1.15 ± 0.025 mm

D Cu plating min. 25 μm

E imm. Sn plating max. 1.5 μm

F Annular ring min. 0.1 mm

A PCB thickness min. 1.4 mm

B Ø 1 

Drill hole 1.15 ± 0.025 mm

D Cu plating min. 25 μm

E 0.05 – 0.2 μm Au 
over 2.5 – 5 μm Ni

F Annular ring min 0.1 mm

A PCB thickness min. 1.4 mm

B Ø 1 

Drill hole 1.15 ± 0.025 mm

D Cu plating min. 25 μm

E OSP* with 0.12 – 0.15 μm

F Annular ring min. 0.1 mm

A PCB thickness min. 1.4 mm

B Ø 1 

Drill hole 1.15 ± 0.025 mm

D Cu plating min. 25 μm

E 5 – 15 μm

F Annular ring min. 0.1 mm

* OSP = Organic Solderabiltity Preservatives

VarPol

new board surfaces.

Plated through-hole according to IEC 60352-5
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VarPol Female Connector

Mating connector / Application:

      
      VarPol Female connector (p. 150)

      VarPol Straight pin header (p. 154)

      VarPol Angled pin header (p. 156)  

Accessories
  
   

VarPol

Type: Female connector straight

Termination: Press-fit, solder

Number of contacts: 2 - 108

Pitch: 2.54 mm

Operational current:

Standard:

Technical Specifications on page 148

Di
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For detailed drawings visit www.ept.de
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VarPol Female Connector

Ordering note

962-60506-03

On request
 contact arrangement
 other contact surface

8.05 mm 12.2 mm 17 mm

1 - 36
II

III

2 - 108
II

III

L

Ordering note

962-40506-03

On request
 contact arrangement
 other contact surface

Press-fit

12.2 mm

1 - 36
II

III

2 - 108
II

III

L

Solder

VarPol
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VarPol Guiding Block

Ordering note

100 contacts -> 962-17502/1

Guiding block

2 - 108

VarPol

Couldn´t find something suitable or 
having questions?
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For detailed drawings visit www.ept.de

Note



ept GmbH I Tel. +49 (0) 88 61 / 25 01 0 I Fax +49 (0) 88 61 / 55 07 I E-Mail sales@ept.de I www.ept.de 153

Notes

VarPol



154 ept GmbH I Tel. +49 (0) 88 61 / 25 01 0 I Fax +49 (0) 88 61 / 55 07 I E-Mail sales@ept.de I www.ept.de

VarPol Straight Pin Header

Mating connector / Application:

      VarPol Female connector (p. 150)

Accessories

  

VarPol

Type: Male connector straight

Termination: Press-fit

Number of contacts: 2 - 108

Pitch: 2.54 mm

Operational current:

Standard:

Technical Specifications on page 148

Press-in via shoulders

Di
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m

Hole pattern

For detailed drawings visit www.ept.de



ept GmbH I Tel. +49 (0) 88 61 / 25 01 0 I Fax +49 (0) 88 61 / 55 07 I E-Mail sales@ept.de I www.ept.de 155

VarPol Straight Pin Header

On request
• special contact length
• other contact surface

Note
Performance level II 
= 250 mating cycles
Performance level III  
= 50 mating cycles

Ordering note
nn=no. of contacts/row
Example for pin header: 2-row, 
100 contacts Performance level II, 
length of termination side 3.4 mm, 
length of mating side 5.2 mm -> 
972-50010-21

Press-fit 1-row

No. of 
contacts Y

Termination length

Part number

Performance level II Performance level III Performance level II Performance level II

max. 36

5.2 971-nn010-21 971-nn010-31 971-nn020-22 971-nn050-22

6.7 971-nn009-21 971-nn009-31 971-nn039-22 –

8.0 971-nn011-21 971-nn011-31 971-nn021-22 971-nn051-22

10.2 971-nn012-21 971-nn012-31 971-nn022-22 –

13.0 971-nn013-21 971-nn013-31 971-nn023-22 971-nn053-22

15.7 971-nn026-21 971-nn026-31 – –

16.6 971-nn006-21 971-nn006-31 – –

17.5 971-nn018-21 971-nn018-31 – –

25.0 971-nn019-21 971-nn019-31 971-nn029-22 –

No. of 
contacts Y

Termination length

Part number

Performance level II Performance level III Performance level II Performance level II

max. 108

5.2 972-nn010-21 972-nn010-31 972-nn020-22 972-nn050-22

6.7 972-nn009-21 972-nn009-31 972-nn039-22 –

8.0 972-nn011-21 972-nn011-31 972-nn021-22 972-nn051-22

10.2 972-nn012-21 972-nn012-31 972-nn022-22 –

13.0 972-nn013-21 972-nn013-31 972-nn023-22 972-nn053-22

15.7 972-nn026-21 972-nn026-31 – –

16.6 972-nn006-21 972-nn006-31 – –

17.5 972-nn018-21 972-nn018-31 – –

25.0 972-nn019-21 972-nn019-31 972-nn029-22 –

Press-fit 2-row

VarPol
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VarPol Angled Pin Header

Mating connector / Application:

      VarPol Female connector (p. 150)

Accessories

VarPol

Type:

Termination: Press-fit

Number of contacts: 2 - 108

Pitch: 2.54 mm

Operational current:

Normen:

Technical Specifications on page 148

Press-in via shoulders

Di
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Hole pattern Hole pattern

For detailed drawings visit www.ept.de
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Press-fit 1-row

On request
 special contact length
 other contact surface

Note
Performance level II  
= 250 mating cycles
Performance level III  
= 50 mating cycles

Ordering note

982-50011-21

VarPol Angled Pin Header

Y

max. 36

2.8

5.6

7.8

10.6

VarPol

Y

max. 108
2.8

5.6

Press-fit 2-row
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Socket Connector

Mating connector / Application:

VarPol

Type:

Termination: Press-fit

Number of contacts: 2 - 64

Pitch: 2.54 mm

Operational current: 1 A

Standard:

Technical Specifications on page 148

Di
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Hole pattern Hole pattern

For detailed drawings visit www.ept.de
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Socket Connector

On request
processing tools

Note

Ordering note

15 mm termination length 
-> 936-66145

max. 32
5 μm Sn – –

0.25 μm Au

max. 64
5 μm Sn – –

0.25 μm Au

Press-fit

VarPol
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PC/104, PC/104-Plus
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Introduction      162
Overview      163
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PC/104      168
PC/104-Plus      170

Accessories: PC/104-Plus      173

Contents

PC/104, PC/104-Plus
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Highest Quality for  
Established Form Factor

PC/104 and PC/104-Plus is a standard 
for PC-compatible modules which are 
intermateable to set up a complete 
computing system. The PC/104 and 
PC/104-Plus ensures complete 
hardware and software compatibility, is 
extremely compact (96 mm x 90 mm), 
and comes with a standardized PC/104 
Bus (ISA). Due to this standardization, 
different PC/104 cards can be combined 

Based on PC/104, many different boards 
are offered such as:

  
Ethernet

PC/104, PC/104-Plus

Key Features:

 
 Tcom press®

PC/104-Plus available for 22 mm  
 Board-to-Board distance

shrouds as accessory available

individual performance level and 
 contact number possible

Applications:

PC/104

PC/104-Plus

Board-to-Board for PCB distance  
 15.24 mm and 22 mm

Solder

Parallel

Press-fit

Termination

Introduction

PC/104, PC/104-Plus
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Overview

PC/104, PC/104-Plus

Type
Pitch 

(mm)

Number 

of 

contacts

Termination
Mating

connector

Page 

reference

PC/104
PC/104 Female 

connector
2.54 40 / 64

solder

PC/104

Female

connector

p. 168

PC/104-Plus

PC/104-Plus

Female connector
2 120

solder

PC/104-Plus

Female 

connector

p. 170

PC/104-Plus 

Female connector

22 mm

2 120

PC/104-Plus

Female

connector

p. 171

PC/104-Plus 

Pin header
2 60

PC/104-Plus 

Female

connector

p. 172

PC/104-Plus 4-row

2 mm pitch

PBT

press-fit zone 
Tcom press®

connection contacts
12 mm

PC/104 2-row

2.54 mm pitch

PBT

guiding plastic

press-fit zone 
Tcom press®

 available with or without transfer zone



164 ept GmbH I Tel. +49 (0) 88 61 / 25 01 0 I Fax +49 (0) 88 61 / 55 07 I E-Mail sales@ept.de I www.ept.de

The Standard

PC/104, PC/104-Plus

PC/104 and PC/104-Plus

Since more powerful components are 
available, the PC/104 systems had to be 
supplemented with a faster bus 
system. The PC/104 system was 
supplemented with the PCI bus and 
thus it was further developed. This 
supplement is described in the PC/104-
Plus

PC/104 and PC/104-Plus Connector
While the PC/104 bus comprises two 
connectors with 40 and 64 pins which 
can be placed side-by-side and a grid 
size of 2.54 mm, the PC/104-Plus  
features 120 pins with a distance of 
2.00 mm.

By using connectors with long pins in 

be stacked on top of each other (see 

 
the PC/104 consortium are ensured  
by using spacers and shrouds.
The additional use of spacing bolts is 
therefore not required.
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The Standard

PC/104, PC/104-Plus

PC/104 and PC/104-Plus  
connectors from ept offer various  
advantages:

 The female connectors are pressed in 

 No additional costs due to complex 
manual soldering 
 No reworking at the rear mating zone  
(solder bridges, solder splashes) 

  
forces; therefore bending of the rear 
mating zone is prevented 
 When female connectors with rear 
mating zone are pressed in, a guiding 
block is pushed up from below. This 
offers the following advantages:

 –  No bending of the rear mating zone
 –  Serves as spacer so that the 

clearance of 0.6” is achieved when 
the modules are plugged in 

 –  Serves as support tool when 
pressing in and prevents that the 
strip lines between the through 
connections are damaged. 

 
PCB by additional press in of the shroud 
housing onto the rear mating zone.

Within the scope of PC/104 and  
PC/104-Plus applications, upon request 
ept also offers various customer-speci-

grid. 

Unplugged PC/104-Plus

Printed  
circuit board

2-pin headers
PC/104-Plus

Shroud

PC/104-Plus
Female connector

Shroud

PC/104-Plus
Female connector

Printed  
circuit board

Printed circuit 
board



166 ept GmbH I Tel. +49 (0) 88 61 / 25 01 0 I Fax +49 (0) 88 61 / 55 07 I E-Mail sales@ept.de I www.ept.de

PC/104

PC/104 PC/104-Plus

Mechanical

Ω

Ω

PC/104, PC/104-Plus
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PC/104-Plus PC/104

A

B

C

D

E

F

A

B

C

D

E

F

A

B

C

D

E OSP*

F

A

B

C

D

E

F

* OSP = Organic Solderabiltity Preservatives

PC/104, PC/104-Plus

new board surfaces.

Plated through-hole according to IEC 60352-5
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PC/104 Female Connector

Mating connector / Application:

      
      PC/104 Female connector (p. 168)

      VarPol Straight pin header (p. 154)  

Accessories Note

At a contact length of 12.2 mm a 
guiding block is scope of delivery.

PC/104, PC/104-Plus

Type: Female connector straight

Termination: Press-fit, solder

Number of contacts: 40, 64

Pitch: 2.54 mm

Operational current: 1.9 A

Packaging: Tray

Standard: PC/104

Technical Specifications on page 166

Di
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For detailed drawings visit www.ept.de
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PC/104 Female Connector

40 II

40 III

64 II

64 III

L

Press-fit

40 II

40 III

64 II

64 III

L

Solder

PC/104, PC/104-Plus
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PC/104-Plus Female Connector

Mating connector / Application:

      
      PC/104-Plus Pin header (p. 172)

      PC/104-Plus Female connector (p. 170)  

Accessories

PC/104, PC/104-Plus

Type: Female connector straight

Termination: Press-fit, solder

Number of contacts: 120

Pitch: 2.0 mm

Operational current: 1.7 A

Packaging: Tray

Standard: PC/104-Plus

Technical Specifications on page 166

The four drill holes are not 
required when the PC/104-Plus 
female connector is used

Di
m

en
si
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s 

in
 m

m

For detailed drawings visit www.ept.de

On request
120

L

Press-fit - Performance level III

120

L

Solder - Performance level III
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On request120

Press-fit - Performance level III

PC/104-Plus Female Connector 22 mm

Mating connector / Application:

      
      PC/104-Plus Pin header (p. 172)

      PC/104-Plus Female connector (p. 170) 

Accessories

PC/104, PC/104-Plus

Type: Female connector straight

Termination: Press-fit

Number of contacts: 120

Pitch: 2.0 mm

Operational current: 1.7 A

Packaging: Tray

Standard: PC/104-Plus

Technical Specifications on page 166

Di
m
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s 
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m

For detailed drawings visit www.ept.de

pcb hole-tolerance see ept-catalogue
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PC/104-Plus Pin Header

Mating connector / Application:

      PC/104-Plus Female connector (p. 170)

Accessories

On request60

Press-fit - Performance level III

PC/104, PC/104-Plus

Type: Male connector straight

Termination: Press-fit

Number of contacts: 60

Pitch: 2.0 mm

Operational current: 1.7 A

Packaging: Tray

Standard: PC/104-Plus

Technical Specifications on page 166
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For detailed drawings visit www.ept.de
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PC/104-Plus Accessories

PC/104-Plus Shroud

120

PC/104, PC/104-Plus

Couldn´t find something suitable or 
having questions? We will be pleased to 
help you! Call us: +49 8861 / 25010.
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For detailed drawings visit www.ept.de



ept GmbH I Tel. +49 (0) 88 61 / 25 01 0 I Fax +49 (0) 88 61 / 55 07 I E-Mail sales@ept.de I www.ept.de174

TCA Connectors:
AdvancedTCA® and MicroTCA®
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AdvancedTCA® & MicroTCA® Introduction

TCA Connectors

AdvancedTCA® & MicroTCA®

To give consideration to increasing data 

® has developed and adopted 
® (ATCA) 

and MicroTCA®. 
AdvancedTCA® is mainly aimed at the 

systems requiring maximum availability. 
With AdvancedTCA® it is possible to set 

than previously possible with proprietary 
systems.

AdvancedTCA®

can 
Further advantages are scalable data 

AdvancedTCA® architecture. Another 

 %.

AdvancedTCA® system even more cost-
® has developed 

the AdvancedMC® standard (Advanced 
Mezzanine Card). The AdvancedMC® 
modules are small cards that are plugged 
in parallel onto a “Carrier Board” (a 
carrier board in the 
TCA® subcard) as Mezzanine application. 
The Carrier Board contains only 
management  

the AdvancedMC® modules.

MicroTCA® is based on the approach to 
plug the AdvancedMC® modules direct 
into  

systems that do not depend on Carrier 
Boards and AdvancedTCA®. MicroTCA® 
is targeted at applications that do not 
require a very high computing 

space requirements and low costs are 
important.

possibilities in the mid and low-end 
range
medical technology or automation 
technology.

R
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con:card+

TCA Connectors

con:card+® ® 
and AdvancedTCA® signal connectors 

® 
and AdvancedTCA® systems can be 

 % 

® modules can hardly 

con:card+® 
philosophy. All advantages are described 

in short below and described in more 
detail in the con:card+®

 
 

® modules
 

improves the wear resistance by 
 approx. 30 %. 
 Special contact material with 

contact spring load
 

series processing

con:card+® ensures the maximum 

 www.concardplus.com
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AdvancedTCA® Introduction

For ATCA®

both signal connectors and power 
® 

the highest quality standards and help 
® systems much 

more reliable.

connectors contain the stamped 
and thereby easily processable and 
highly reliable Tcom press® zone. In 

long-term connection between the 

complying with the same requirements 
®

stability (mating cycles).

Key Features:

meets ® requirements

 
 Tcom press®

cost-optimized design

Applications:

AdvancedTCA®

High-speed board-to-board Perpendicular

Press-fit

Termination

GBpsGBps

High-Speed

Applications

Power

AdvancedTCA®

RR

TCA Connectors
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AdvancedTCA® Overview

Type

 No. of 

contacts 
High Speed

or Power

Mating 

connector

Page 

reference

ATCA

Signal AMC 

B+

170
High Speed

- p. 183

Male 

connector
16 A

ATCA 

Female 

connector

p. 184

Female 

connector
16 A

ATCA 

Male 

connector

p. 185

AdvancedTCA®

ATCA Power 
Female connector

Signal AMC B+

stamped spring contact

PBT

press-fit zone
 Tcom press®

signal contacts
max. 1 A

power contacts
max. 16 A

guiding hole for
Guide Pin

B+

Guide Spring

with or without Peg (Pre-centering)

press-fit zone needle eye

0.75 mm pitch

LCP

TCA Connectors
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AdvancedTCA® 

AdvancedTCA®

Signal AMC B+

PICMG® AMC.0 PICMG® 3.0

170

Mechanical

Ω

Ω
Ω

Ω

108Ω 10Ω

100Ω

 

TCA Connectors
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®

Derating Diagram

AdvancedTCA® Derating Diagram

TCA Connectors
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AdvancedTCA® 

ATCA Signal

AMC B+

Ø 0.55 mm Ø 1.0 mm Ø 1.6 mm

A

B Ø 1 

C ± 0.01 mm

D

E

F

A

B Ø 1 

C ± 0.01 mm

D

E    

F

TCA Connectors

Plated through-hole according to IEC 60352-5
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AdvancedTCA® Signal AMC B+
R

Peg are two 
guide pins for the 
exact positioning 
of the connector 
on the PCB.

170

Accessories Note

 
    positioning of AMC-Card

 
    www.concardplus.com

Application:

      
      AMC-Card direct connector

 
 

Type:

Termination: Press-fit

Number of contacts: 170

Pitch: 0.75 mm

Transfer data rate: 12.5 Gbit/s

Packaging: Box

Standard: PICMG® AMC.0

Technical Specifications on page 180

Di
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m

Hole pattern

Pos. 170

Pos. 1

For detailed drawings visit www.ept.de

TCA Connectors
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AdvancedTCA® Power Male Connector

Accessories Mating connector / Application:

      
      ATCA Power Female connector (p. 185)

   
          

On request

R

Type: Male connector 90°

Termination: Press-fit

Number of contacts: 22 Signal, 8 Power
26 Signal, 8 Power

Operational current: 16 A

Packaging: Tray

Standard: PICMG®

Technical Specifications on page 180

Di
m

en
si
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s 

in
 m

m Hole pattern

For detailed drawings visit www.ept.de

TCA Connectors
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AdvancedTCA® Power Female Connector

On request

Accessories

R

Mating connector / Application:

      
      ATCA Power Male connector (p. 184)

 
  

Type: Female connector straight

Termination: Press-fit

Number of contacts: 22 Signal, 8 Power
26 Signal, 8 Power

Operational current: 16 A

Packaging: Tray

Standard: PICMG®

Technical Specifications on page 180

22
,2

0

59,0

16
,1

5

52,71

±
0,

15
6,

05

0,
95

.xam 9,02
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s.

 2
5,

 2
6,

 2
8-

31
, 3

3,
 3

4

1

4,
45

05,1

4,
06
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Po
s.

 5
-2

4;
27

; 3
2

Dimensions in mm

22
,2

0

59,0

16
,1

5

52,71

±
0,

15
6,

05

0,
95

.xam 9,02

Hole pattern

For detailed drawings visit www.ept.de

TCA Connectors
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MicroTCA® Introduction

For MicroTCA®

® 

the highest quality standards and help 
® systems much more 

reliable.

It is used to clearly position the AMC 
circuit board in the connector. The 

deviations on the AMC circuit board 
by always pushing the module to 
the opposite wall. As this is moved 

aligned to the AMC module and mating 

Key Features:

meets ® requirements

 

 the AMC board

Applications:

MicroTCA®

High-Speed board-to-board
Perpendicular

Press-fit

Termination

GBpsGBps

High-Speed

Applications

Power

MicroTCA®

TCA Connectors
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MicroTCA® Overview

MicroTCA®

Type

 No. of 

contacts 
High Speed 

or Power

Mating 

connector

Page 

reference

MTCA 

Signal AMC
170

High Speed
- p. 191

MTCA 

12 A

MTCA 

Module 

Output

p. 192

MTCA 

Module 

Output

12 A

MTCA 

p. 193

Guide Pin

internal
spring contacts

signal contacts
max. 1 A

power contacts
max. 12 A

Guide Spring

lead-in chamfer

press-fit zone 
Tcom press®

0.75 mm pitch

MTCA Power Backplane

MTCA Signal AMC

TCA Connectors
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MicroTCA® 

®

Signal AMC

PICMG® MTCA.0 PICMG® MTCA.0

170

Mechanical

Ω
Ω

Ω

108Ω 8Ω

100Ω

TCA Connectors
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MicroTCA® Derating Diagram

®

 Current
 Current x 0.8

C
u

rr
en

t 
[A

]

 0

 5

10

15

65 75 85 95 105

Ambient temperature [C°]

Derating Diagram

TCA Connectors
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MicroTCA® 

MTCA Signal AMC

Ø 0.55 mm Ø 0.6 mm

A

B

C ± 0.01 mm Ø 0.70 

D

E

F

A

B

C ± 0.01 mm Ø 0.70 

D

E   

F

TCA Connectors

Plated through-hole according to IEC 60352-5
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MicroTCA® Signal AMC

Accessories Note

 
    positioning of AMC-Card

 
    www.concardplus.com

Application:

      
      AMC-Card direct connector

 
 

Peg are two guide 
pins for the exact 
positioning of the 
connector on the 
PCB.

170

Type: Signal AMC

Termination: Press-fit

Number of contacts: 170

Pitch: 0.75 mm

Transfer data rate: 12.5 Gbit/s

Packaging: Box

Standard: PICMG® MTCA.0

Technical Specifications on page 188

For detailed drawings visit www.ept.de

TCA Connectors
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MicroTCA® Power 

72 Signal

Accessories Mating connector / Application:

      
      MicroTCA Power Module Output

  
  

Type: Power Backplane

Termination: Press-fit

Number of contacts: 72 Signal, 24 Power

Operational current: 12 A

Packaging: Tray

Standard: PICMG® MTCA.0

Technical Specifications on page 188

For detailed drawings visit www.ept.de

TCA Connectors
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MicroTCA® Power 

72 Signal

Accessories Mating connector / Application:

      
      MicroTCA Backplane Connector

  
   

Type: Power Module Output

Termination: Press-fit

Number of contacts: 72 Signal, 24 Power

Operational current: 12 A

Packaging: Tray

Standard: PICMG® MTCA.0

Technical Specifications on page 188

For detailed drawings visit www.ept.de

TCA Connectors
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Hardmetric Connectors: 
hm2.0 for Backplane-Systems



ept GmbH I Tel. +49 (0) 88 61 / 25 01 0 I Fax +49 (0) 88 61 / 55 07 I E-Mail sales@ept.de I www.ept.de 195

Introduction      196
Overview      198
The Standard / High-Speed      200
System Modularity       201
Overview: CompactPCI      202

       204
Electrical Characteristics       206
Cross-Talk       207

      208
Pin Lengths      209

hm2.0 Type A      210
hm2.0 Type B25      214
hm2.0 Type B22      218
hm2.0 Type B19      222
hm2.0 Type AB25      226
hm2.0 Type AB22      230
hm2.0 Type AB19      234
hm2.0 Type C      238
hm2.0 Type D      242
hm2.0 Type E      246
hm2.0 Type DE      250
hm2.0 Type F      254
hm2.0 Type L      258
hm2.0 Type M      260
hm2.0 Type N      264

Accessories: Shroud      266
Accessories: Coding Keys      268

Notes      269

Contents

hm2.0



ept GmbH I Tel. +49 (0) 88 61 / 25 01 0 I Fax +49 (0) 88 61 / 55 07 I E-Mail sales@ept.de I www.ept.de196

Hardmetric 2 mm for Backplane-Systems

Perpendicular

Press-fit

Termination

hm2.0

The hm2.0 series of hard metric 
connectors was developed in 
accordance with the international IEC 
61076-4-101 standard. These shielded 
connectors have a pitch of  
2 mm and are suitable for applications 
that require high contact density and 
reliability. Standardization ensures that 
the connectors are compatible with 
products from different manufacturers.

hm2.0 connectors are used in 
CompactPCI, a PICMG standard 
for high-end systems in 19-inch 
technology with passive backplanes 
for high requirements as regards of 
performance, robustness, and reliability. 
hm2.0 connectors are also increasingly 
being used for industrial applications 
that require a robust connection system 
with high contact density.

wide selection of types

modular connectors with a pitch of 2 mm

5 or 8 signal rows

12 different pin lengths

customized assembly layout as an option

available with or without shielding

supports a data transfer rate of  
 up to 3.125 Gbit/s

robust design

accessories such as shrouds and coding keys

telecommunications

network systems

CompactPCI

medical technology

industrial PC (IPC)
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hm2.0

2 mm pitch

press-fit zone Tcom press®

coding

internal 
spring contact 

PBT
with or without 
shield

2 mm pitch

PBT

press-fit zone 
Tcom press®

5 internal contact rows
for signal transmission

outside contact rows
for shielding
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Overview

hm2.0

Type

max. no. 

of 
Mating Page 

A

A Male 

connector
154

Backplane

5+2-row

A Female 

connector
start on 

p. 210
A Female

connector
110

Daughtercard

5+2-row

A Male

connector

B25

B25 Male

connector
175

Backplane

5+2-row

B25 Female

connector
start on

p. 214
B25 Female

connector
125

Daughtercard

5+2-row

B25 Male

connector

B22

B22 Male

connector
154

Backplane

5+2-row

B22 Female

connector
start on

p. 218
B22 Female

connector
110

Daughtercard

5+2-row

B22 Male 

connector

B19

B19 Male

connector
133

Backplane

5+2-row

B19 Female

connector
start on

p. 222
B19 Female

connector
95

Daughtercard

5+2-row

B19 Male 

connector

AB25

AB25 Male

connector
169

Backplane

5+2-row

AB25 Female

connector
start on

p. 226
AB25 Female

connector
125

Daughtercard

5+2-row

AB25 Male

connector

AB22

AB22 Male

connector
146

Backplane

5+2-row

AB22 Female

connector
start on

p. 230
AB22 Female

connector
110

Daughtercard

5+2-row

AB22 Male

connector

AB19

AB19 Male

connector
127

Backplane

5+2-row

AB19 Female

connector
start on

p. 234
AB19 Female

connector
95

Daughtercard

5+2-row

AB19 Male

connector

C

C Male

connector
77

Backplane

5+2-row

C Female

connector
start on

p. 238
C Female

connector
55

Daughtercard

5+2-row

C Male

connector
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Overview

hm2.0

Type

max. no. 

of 
Mating Page

D

D Male

connector
220

Backplane

8+2-row

D Female

connector
start on

p. 242
D Female

connector
176

Daughtercard

8+2-row

D Male

connector

E

E Male

connector
250

Backplane

8+2-row

E Female

connector
start on

p. 246
E Female

connector
200

Daughtercard

8+2-row

E Male

connector

DE

DE Male

connector
244

Backplane

8+2-row

DE Female

connector
start on

p. 250
DE Female

connector
200

Daughtercard

8+2-row

DE Male

connector

F

F Male

connector
110

Backplane

8+2-row

F Female

connector
start on

p. 254
F Female

connector
88

Daughtercard

8+2-row

F Male

connector

L

L Male

connector
6 Backplane

L Female

connector
start on

p. 258
L Female

connector
6 Daughtercard

L Male

connector

M

M Male 

connector
77+3

Backplane

5+2-row

M Female

connector
start on

S. 260
M Female

connector
55+3

Daughtercard

5+2-row

M Male

connector

N

N Male

connector
3 Backplane

N Female

connector
start on

p. 264
N Female

connector
3 Daughtercard

N Male

connector

A, B, 

B22,B19, C
- - -

start on

p. 266
AB25, AB22, 

AB19
- - -

Coding
Coding

keys
- - - p. 268
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The Standard / High-Speed

hm2.0

The Standard IEC 61076-4-101

hm2.0 for High-Speed Applications

High-speed applications can be realized 
with hm2.0 connectors from ept. It was 
possible to attain data transfer rates of 
up to 3.125 Gbps under the framework 
conditions described below.

 of 1.6 mm and a PCB track length  
 of 115 mm

 
 thickness of 4.4 mm and a PCB track 
 length of 400 mm

 interruptions, the stub effect, the   
 skin effect, and dielectric losses in the  
 application design

We would be happy to provide you with 
more details and the corresponding 
technical literature on high-speed 
applications using hm2.0 connectors. 
Get in touch with us.

The hardmetric connector system ept 
hm2.0 was developed and manufactured 
according to the international standard 
IEC 61076-4-101. Thus the user can 
rely on a worldwide standard for the 
connection of printed circuit boards 
using connectors with a large number of 
contacts. The printed circuit boards can 
be exchanged between systems without 

printed circuit boards are compatible 
regardless of the individual application. 

ept hm2.0 connectors are designed 
with a 2 mm metric grid. They can be 
easily connected in series to form a 
continuous 2 mm grid. This grid pattern 
is advantageous when creating a printed 
circuit board since no space is lost in the 
individual connector modules. 

The modules A, D, L and M are 
equipped with a multi-function block. 
This in turn can be equipped with the 

coding keys. The molded guides ensure 
the correct alignment of the male and 
female connectors to each other and 
they offer anti-twist protection before 
contacting.
The coding keys can be inserted or 
withdrawn using a simple insertion or 
withdrawal tool.

ept offers three different lengths for   
the front and four different lengths  
for the rear side. The different contact 
lengths are necessary because certain 
signal or ground contacts need to be  

when adding/removing a module.
The 11.25 mm long contacts are mainly 
required for the shielding rows z and f.

The ends of the insulator material are 
chamfered to simplify the connection of 
additional modules and avoid twisting 
the connectors. The chamfers ensure 
the exact positioning on the printed 
circuit boards and stabilize the modules.

The connectors must be 
coded in a modern BUS 
system to avoid mixing up 
the printed circuit boards. 

The possibility of coding has already 

“Coding keys” can be manually snapped 
onto the multi-function block of the 
connector types A, D, L and M. The 
different inserts are color-coded and can 
thus be kept apart.

GBpsGBps
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hm2.0

System Modularity

ept hm2.0 modules offer a number of 
possibilities to optimize large contact 
densities, especially in combination 

Using module type A, connections 
with a length of 50 mm can be set up 
in increments of 25 mm to achieve an 
overall length as required.

The connectors with a multifunction 
block (types A, M, L) are preferably 
arranged at the beginning of a 
connector row. The type B module 
on the other hand is only arranged 
between other modules.

Due to their inverse-polarity protection 
the 25 mm type C and N modules are 
arranged at the end of a connector row. 
The coding keys in the multifunction 
block and the modules type C and N 
ensure that the modules are plugged in 
correctly.

Anzahl Kontakte:

110 165 220 265 525 330 925815

* Total length for Europe cards
** Total length for ETSI boards

Number of contacts:
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Overview CompactPCI Connectors

hm2.0

Female connectors for daughter card Location Shielding Part number

Type A J1/rJ1/J4/rJ4 top 244-11300-15

Type B22 J2/J5 top 244-22300-15

Type AB22* rJ2/rJ5 top 244-62300-15

Type B19 J3 top 244-23300-15

Type AB19* rJ3 top 244-63300-15

Type A for telephony J4 divided 244-11305-15

Type A for telephony (mirrored) rJ4 divided 244-11306-15

* For rear transition card applications the AB connectors are used with AB shroud. All connectors are also available without shield.

Overview CompactPCI Connectors

Male connectors for backplanes Position Contact arrangement* Part number

Type A Hot Swap P1 CB***BC 243-11322-15

Type A Hot Swap for Midplane P1 TP***PT 243-11710-15F

Type B22 P2 CBBBBBC 243-22320-15

Type B22 AB compatible P2/P5 *PPPPP* 243-22361-15F

Type B22 AB compatible P2/P5 *NNNNN* 243-22734-15F

Type B22 AB compatible P2/P5 *SSSSS* 243-22371-15F

Type B19 P3 CBBBBBC 243-23320-15

Type B19 AB compatible P3 *PPPPP* 243-23361-15F

Type B19 AB compatible P3 *NNNNN* 243-23716-15F

Type B19 AB compatible P3 *SSSSS* 243-23371-15F

Type A for telephony P4 –****** 243-11323-15

Type A for telephony Midplane P4 –****** 243-11709-15F

Type A P4 TPPPPPT 243-11360-15F

Type A P4 TNNNNNT 243-11734-15F

Type A P4 TSSSSST 243-11715-15F

Type B22 for telephony P5 C*****C 243-22311-15

Type B22 for telephony, row Z not loaded P5 –*****C 243-22312-15

Type B22 for telephony, row Z not loaded P5 –****** 243-22351-15F

*  Different pin lengths in this row/-not loaded. 
All connectors are also available with row Z unloaded/for other contact arrangements, please contact ept.

CompactPCI as the PICMG standard places high requirements on 19-inch high-end systems with passive backplanes as regards 
robustness, reliability, and performance. CompactPCI platforms are cost optimized, scalable, suitable for harsh environmental 
conditions, and highly durable. This is why system designers rely on robust, modular, standard-compliant CompactPCI platforms.
The PICMG®

suited for use in CompactPCI applications.
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Overview CompactPCI Connectors

hm2.0

Coding keys Color Application Part number

Male connector backplane Brilliant blue 5 V – P1 243-8014

Male connector backplane Cadmium yellow 3.3 V – P1 243-8031

Male connector backplane Strawberry red Telephony – P4 243-8012

Female connector daughter card Brilliant blue 5 V – J1 244-8014

Female connector daughter card Cadmium yellow 3.3 V – J1 244-8031

Female connector daughter card Strawberry red Telephony – J4 244-8012

Shroud Position Height Base height PCB thickness Part number

Type A P1/P4 16.75 mm 6.3 mm < 2.4 mm 243-5525-5/1

Type A P1/P4 15.35 mm 4.9 mm 2.4 – 3.2 mm 243-5525-4/1

Type A P1/P4 14.95 mm 4.5 mm 3.2 – 4.0 mm 243-5525-1/1

Type A P1/P4 14.15 mm 3.7 mm 4.0 – 4.8 mm 243-5525-2/1

Type A P1/P4 13.35 mm 2.9 mm > 4.8 mm 243-5525-3/1

Type AB22 P2/P5 16.75 mm 6.3 mm < 2.4 mm 243-5722-5/1

Type AB22 P2/P5 15.35 mm 4.9 mm 2.4 – 3.2 mm 243-5722-4/1

Type AB22 P2/P5 14.95 mm 4.5 mm 3.2 – 4.0 mm 243-5722-1/1

Type AB22 P2/P5 14.15 mm 3.7 mm 4.0 – 4.8 mm 243-5722-2/1

Type AB22 P2/P5 13.35 mm 2.9 mm > 4.8 mm 243-5722-3/1

Type AB19 P3 16.75 mm 6.3 mm < 2.4 mm 243-5719-5/1

Type AB19 P3 15.35 mm 4.9 mm 2.4 – 3.2 mm 243-5719-4/1

Type AB19 P3 14.95 mm 4.5 mm 3.2 – 4.0 mm 243-5719-1/1

Type AB19 P3 14.15 mm 3.7 mm 4.0 – 4.8 mm 243-5719-2/1

Type AB19 P3 13.35 mm 2.9 mm > 4.8 mm 243-5719-3/1

The height/bottom thickness of the shroud depends on the thickness of the backplane.
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hm2.0

hm2.0
Connectors according to IEC 61076-4-101

Basics

Standard IEC 61076-4-101

Number of contacts 55 to 250

Termination

Operating temperature range -55°C to +125°C

Material

Insulator material

Contact material Bronze

Mechanical

Pitch 2 mm

Mating force per pin Contact: max. 0.75 N, Shielding: max. 1 N

Separating force per pin Contact: min. 0.15 N, Shielding: min. 0.15 N

Durability Performance level II = 250 mating cycles

Electrical

Operational current 1.5 A @ +20°C, 1.0 A @ +70°C

Contact resistance max. 20 m Ω

Clearance and creepage min. 0.6 Female connector, min. 0.8 mm Male connector

Insulation resistance min. 104 M Ω

Test voltage 750 V r. m. s.

Data transfer rate up to 3.125 Gbit

Processing

Packaging Male connectors: Tube; Female connectors: Tray

Approval

Flammability

Environment RoHS compliant
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Derating diagram

.

.

.

.

Chess board pattern

Every second position equipped

Fully equipped

Ambient temperatureCu
rre

nt
 c

ar
ry

in
g 

ca
pa

ci
ty

hm2.0

Creepages and clearances according to IEC 61076-4-101

Fully loaded every second position Chessboard

Backplane 
Male connector

Module
Female 

connector

Backplane
Male connector

Module
Female 

connector

Backplane
Male connector

Module
Female

connector

Rows a, c, e
Rows b, d

within the row 0.8 mm 0.6 mm 2.5 mm 2.5 mm – –

between the row 2.5 mm 2.5 mm 2.5 mm 2.5 mm – –

Rows a, b, c
Rows a, b, c, d
Rows a, b, c, d, e

within the row 0.8 mm 0.6 mm 2.5 mm 2.5 mm 2.5 mm 2.5 mm

between the row 0.8 mm 0.6 mm 0.8 mm 0.6 mm 1.2 mm 1.5 mm

Test voltage

Fully loaded every second position Chessboard

Rows a, c, e
Rows b, d

within the row 750 Vr.m.s 1500 Vr.m.s –

between the rows 1500 Vr.m.s 1500 Vr.m.s –

Rows a, b, c
Rows a, b, c, d
Rows a, b, c, d, e

within the rows 750 Vr.m.s 1500 Vr.m.s 1500 Vr.m.s

between the rows 750 Vr.m.s 750 Vr.m.s 1200 Vr.m.s
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Impedance gradient along  
a pin in row d

Impedance measured after eliminating 

Ω

Soldered connection 

Female 
connector Male connector Soldered 

connection 

Connector 
(pin length in row d = 22.5 mm)

ept hm2.0 connector in percent, shown as 
function of the signal rise time. The con-
nector is the only electrical discontinuity 
in a selected 50 ohm system.

Ureflect_max [%]

Electrical Characteristics

The connector system ept hm2.0 has 
been especially developed for high data 
rates. Below some HF characteristics 
are described as example. A SPICE 
model is available for simulation when 
developing systems. The simulation 

measurements. 

hm2.0
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Cross talk from a pin in row d 
to an adjacent pin in row d
(from C to G)

–

–

Near end

Far end

Measured cross talk, near end
Simulated cross talk, near end
Background noise
Measured cross talk, far end
Simulated cross talk, far end

Cross talk from a pin in row d 
to a diagonally positioned pin in 
row e (from C to A or E)

–

–

–

–

Near end

Far end

Measured cross talk, near end
Simulated cross talk, near end
Background noise
Measured cross talk, far end
Simulated cross talk, far end

Setup for measuring

 

hm2.0

other in an unwanted manner. This 
effect is expressed in decibels.

Cross Talk

Near end and far end cross talk was 
measured and simulated for different 
arrangements. A 200 mV input signal 
and a signal rise time of 25 psec.  
were applied.
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Nominal hole Ø 0.6 mm

imm. Sn printed circuit boards

A PCB thickness min. 1.4 mm

B Plated hole Ø 0.60 ± 0.05 mm

C Drill hole 0.70 ± 0.02 mm

D Cu plating min. 25 μm

E imm. Sn plating max. 1.5 μm

F Annular ring min. 0.1 mm

Ni, Au printed circuit boards

A PCB thickness min. 1.4 mm

B Plated hole Ø 0.60 ± 0.05 mm

C Drill hole 0.70 ± 0.02 mm

D Cu plating min. 25 μm

E Ni, Au plating 0.05 – 0.2 μm Au 
over 2.5 – 5 μm Ni

F Annular ring min. 0.1 mm

pure Cu printed circuit boards

A PCB thickness min. 1.4 mm

B Plated hole Ø 0.60 ± 0.05 mm

C Drill hole 0.70 ± 0.02 mm

D Cu plating min. 25 μm

E OSP* with 0.12 – 0.15 μm

F Annular ring min. 0.1 mm

HAL Sn printed circuit boards

A PCB thickness min. 1.4 mm

B Plated hole Ø 0.60 ± 0.05 mm

C Drill hole 0.70 ± 0.02 mm

D Cu plating min. 25 μm

E 5 – 15 μm

F Annular ring min. 0.1 mm

* OSP = Organic Solderability Preservatives

hm2.0

new board surfaces.
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Dimension drawing Contact Connection Contact length Use

11.25 ± 0.1

8.25 ± 0.1

9.75 ± 0.1

3.7 ± 0.2

A

without
rear mating zone

8.25 ± 0.1 

B 9.75 ± 0.1 

C 11.25 ± 0.1 

13 ± 0.2

min. 6

K

with
rear mating zone

13 mm

8.25 ± 0.1 

9.75 ± 0.1 

M 11.25 ± 0.1 

14.5 ± 0.2

min. 7.5

N

with 
rear mating zone

14.5 mm

8.25 ± 0.1 

P 9.75 ± 0.1 

Q 11.25 ± 0.1 

min. 9

16 ± 0.2

R

with 
rear mating zone

16 mm

8.25 ± 0.1

S 9.75 ± 0.1

T 11.25 ± 0.1

Pin Lengths

Pin Lengths

hm2.0
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Accessories Note

Type A Male Connector

hm2.0

Mating connector / Application:

      

Type: Male connector straight 
with 5 rows

Termination: Press-fit

Number of contacts:

Pitch: 2 mm

Operational current:

Packaging: Tube

Standard:

Di
m

en
si

on
s 

in
 m

m Hole pattern

For detailed drawings visit www.ept.de



ept GmbH I Tel. +49 (0) 88 61 / 25 01 0 I Fax +49 (0) 88 61 / 55 07 I E-Mail sales@ept.de I www.ept.de 211

contact arrangement
other contact surface

Ordering note
PCB thickness 1.4 - 2.2 mm 

    (Part number 243-11xxx-05)

Type A Male Connector

hm2.0

No. of 
contacts

PCB thickness >2.2 mm

Contact arrangement Part number

110 243-11010-15

154 243-11310-15

154 243-11322-15
cPCI Hot-Swap (P1)

100 243-11323-15
cPCI Telephony Spec (P4)

154 243-11360-15F

Press-fit - Performance level II
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Type A Female Connector

hm2.0

Accessories Note

Mating connector / Application:

      

Type:
with 5 rows

Termination: Press-fit

Number of contacts:

Pitch: 2 mm

Operational current:

Packaging: Tray

Standard:

a
b

c
d

e

a
b

c
d

e

a
b

c
d

e

Schirmblech
lower shield

Di
m

en
si

on
s 

in
 m

m

Hole pattern

a   b
   c   d

   e

±0,05
12,2

 2 
±0,110,7

5 x 2 = 10 

1,65 min.

For detailed drawings visit www.ept.de
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Type A Female Connector

hm2.0

other contact surface
also in THTR

No. of 
contacts Description Part number

110 without shielding 244-11000-15

110 with shielding
(cPCI J1/J4) 244-11300-15

90 with shielding (cPCI Telephony Spec) 244-11305-15

– 244-11600-1

Press-fit - Performance level II
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Type B25 Male Connector

hm2.0

Accessories Note

Mating connector / Application:

        

Type: Male connector straight 
with 5 rows

Termination: Press-fit

Number of contacts:

Pitch: 2 mm

Operational current:

Packaging: Tube

Standard:

Di
m

en
si

on
s 

in
 m

m

Hole pattern

For detailed drawings visit www.ept.de
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Type B25 Male Connector

hm2.0

contact arrangement
other contact surface

Ordering note
PCB thickness 1.4 - 2.2 mm 

    (Part number 243-21xxx-05)

No. of 
contacts

PCB thickness > 2.2 mm

Contact arrangement Part number

125 243-21010-15

125 243-21020-15

175 243-21310-15

175 243-21320-15

Press-fit - Performance level II
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Type B25 Female Connector

hm2.0

Accessories Mating connector / Application:

        

Type:
with 5 rows

Termination: Press-fit

Number of contacts:

Pitch: 2 mm

Operational current:

Packaging: Tray

Standard:

24x2=48

2 max. 1

24x2=48

5x2=10
2

10.7
9

0.6 

5x
2=

10 2

20
.5

2

1.
5

2

Schirmblech
lower shield

a
b

c
d

e

a
b

c
d

e

a
b

c
d

e

Di
m

en
si

on
s 

in
 m

m

Hole pattern

a   b
   c   d

   e

±0,05
12,2

 2 
±0,110,7

5 x 2 = 10 

1,65 min.

For detailed drawings visit www.ept.de
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Type B25 Female Connector

hm2.0

other contact surface
also in THTR

No. of 
contacts Description Part number

125 without shielding 244-21000-15

125 with shielding 244-21300-15

– 244-21600-1

Press-fit - Performance level II



ept GmbH I Tel. +49 (0) 88 61 / 25 01 0 I Fax +49 (0) 88 61 / 55 07 I E-Mail sales@ept.de I www.ept.de218

Type B22 Male Connector

hm2.0

Accessories

Mating connector / Application:

        

Note

Type: Male connector straight 
with 5 rows

Termination: Press-fit

Number of contacts:

Pitch: 2 mm

Operational current:

Packaging: Tube

Standard:

Di
m

en
si

on
s 

in
 m

m

Hole pattern

For detailed drawings visit www.ept.de
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contact arrangement
other contact surface

Ordering note
PCB thickness 1.4 - 2.2 mm 

    (Part number 243-22xxx-05)

Type B22 Male Connector

hm2.0

No. of 
contacts

PCB thickness > 2.2 mm

Contact arrangement Part number

154 243-22310-15

154 243-22311-15
cPCI Telephony Spec (P5)

154 243-22320-15
cPCI (P2/P5)

154 243-22360-15F
cPCI (P2/P5)

Press-fit - Performance level II
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Type B22 Female Connector

hm2.0

Accessories Mating connector / Application:

        

Note

Type:
with 5 rows

Termination: Press-fit

Number of contacts:

Pitch: 2 mm

Operational current:

Packaging: Tray

Standard:

Di
m

en
si

on
s 

in
 m

m

Hole pattern

a   b
   c   d

   e

±0,05
12,2

 2 
±0,110,7

5 x 2 = 10 

1,65 min.

For detailed drawings visit www.ept.de
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Type B22 Female Connector

hm2.0

other contact surface
also in THTR

No. of 
contacts Description Part number

110 without shielding 244-22000-15

110 with shielding 244-22300-15

– 244-22600-1

Press-fit - Performance level II
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Type B19 Male Connector

hm2.0

Accessories

Mating connector / Application:

        

Note

Type: Male connector straight 
with 5 rows

Termination: Press-fit

Number of contacts:

Pitch: 2 mm

Operational current:

Packaging: Tube

Standard:

Di
m

en
si

on
s 

in
 m

m

Hole pattern

For detailed drawings visit www.ept.de
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contact arrangement
other contact surface

Ordering note
PCB thickness 1.4 - 2.2 mm 

    (Part number 243-23xxx-05)

Type B19 Male Connector

hm2.0

No. of 
contacts

PCB thickness > 2.2 mm

Contact arrangement Part number

133 243-23310-15

133 243-23320-15

133 243-23360-15F

133 243-23700-15F

Press-fit - Performance level II
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Type B19 Female Connector

hm2.0

Accessories Mating connector / Application:

        

Note

Type:
with 5 rows

Termination: Press-fit

Number of contacts:

Pitch: 2 mm

Operational current:

Packaging: Tray

Standard:

a
b

c
d

e

a
b

c
d

e

a
b

c
d

e

Schirmblech
lower shield

Di
m

en
si

on
s 

in
 m

m

Hole pattern

a   b
   c   d

   e

±0,05
12,2

 2 
±0,110,7

5 x 2 = 10 

1,65 min.

For detailed drawings visit www.ept.de
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Type B19 Female Connector

hm2.0

other contact surface
also in THTR

No. of 
contacts Description Part number

95 without shielding 244-23000-15

95 with shielding 244-23300-15

– lower shield 244-23600-1

Press-fit - Performance level II
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Type AB25 Male Connector

hm2.0

Accessories

Mating connector / Application:

        

Note

Type: Male connector straight 
with 5 rows

Termination: Press-fit

Number of contacts:

Pitch: 2 mm

Operational current:

Packaging: Tube

Standard:

Di
m

en
si

on
s 

in
 m

m Hole pattern

For detailed drawings visit www.ept.de
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contact arrangement
other contact surface

Ordering note
PCB thickness 1.4 - 2.2 mm 

    (Part number 243-61xxx-05)

Type AB25 Male Connector

hm2.0

No. of 
contacts

PCB thickness > 2.2 mm

Contact arrangement Part number

125 243-61010-15

169 243-61310-15

169 243-61320-15

169 243-61360-15F

Press-fit - Performance level II
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Type AB25 Female Connector

hm2.0

Accessories Mating connector / Application:

        

Type:
with 5 rows

Termination: Press-fit

Number of contacts:

Pitch: 2 mm

Operational current:

Packaging: Tray

Standard:

Di
m

en
si

on
s 

in
 m

m

Hole pattern

For detailed drawings visit www.ept.de
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Type AB25 Female Connector

hm2.0

other contact surface
also in THTR

No. of 
contacts Description Part number

125 without shielding 244-61000-15

125 with shielding 244-61300-15

– lower shield 244-11600-1

Press-fit - Performance level II
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Type AB22 Male Connector

hm2.0

Accessories

Mating connector / Application:

        

Note

Type: Male connector straight 
with 5 rows

Termination: Press-fit

Number of contacts:

Pitch: 2 mm

Operational current:

Packaging: Tube

Standard:

Di
m

en
si

on
s 

in
 m

m

Hole pattern

For detailed drawings visit www.ept.de



ept GmbH I Tel. +49 (0) 88 61 / 25 01 0 I Fax +49 (0) 88 61 / 55 07 I E-Mail sales@ept.de I www.ept.de 231

Type AB22 Male Connector

hm2.0

contact arrangement
other contact surface

Ordering note
PCB thickness 1.4 - 2.2 mm 

    (Part number 243-62xxx-05)

No. of 
contacts

PCB thickness > 2.2 mm

Contact arrangement Part number

110 243-62010-15

146 243-62310-15

146 243-62320-15

146 243-62360-15F

Press-fit - Performance level II
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Type AB22 Female Connector

hm2.0

Accessories Mating connector / Application:

        

Note

Type:
with 5 rows

Termination: Press-fit

Number of contacts:

Pitch: 2 mm

Operational current:

Packaging: Tray

Standard:

Di
m

en
si

on
s 

in
 m

m

Hole pattern

For detailed drawings visit www.ept.de
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Type AB22 Female Connector

hm2.0

other contact surface
also in THTR

No. of 
contacts Description Part number

110 without shielding 244-62000-15

110 with shielding 244-62300-15

Press-fit - Performance level II
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Type AB19 Male Connector

hm2.0

Accessories

Mating connector / Application:

        

Note

Type: Male connector straight 
with 5 rows

Termination: Press-fit

Number of contacts:

Pitch: 2 mm

Operational current:

Packaging: Tube

Standard:

Di
m

en
si

on
s 

in
 m

m

Hole pattern

For detailed drawings visit www.ept.de
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other contact surface 
also in THTR

Ordering note
PCB thickness 1.4 - 2.2 mm 

    (Part number 243-63xxx-05)

Type AB19 Male Connector

hm2.0

No. of 
contacts

PCB thickness > 2.2 mm

Contact arrangement Part number

95 243-63010-15

127 243-63310-15

127 243-63320-15

127 243-63360-15F

Press-fit - Performance level II
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Type AB19 Female Connector

hm2.0

Accessories Mating connector / Application:

        

Note

Type:
with 5 rows

Termination: Press-fit

Number of contacts:

Pitch: 2 mm

Operational current:

Packaging: Tray

Standard:

Di
m

en
si

on
s 

in
 m

m

Hole pattern

For detailed drawings visit www.ept.de
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Type AB19 Female Connector

hm2.0

other contact surface
also in THTR

No. of 
contacts Description Part number

95 without shielding 244-63000-15

95 with shielding 244-63300-15

Press-fit - Performance level II
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Type C Male Connector

hm2.0

Accessories

Mating connector / Application:

        

Note

Type: Male connector straight 
with 5 rows

Termination: Press-fit

Number of contacts:

Pitch: 2 mm

Operational current:

Packaging: Tube

Standard:

Di
m

en
si

on
s 

in
 m

m

Hole pattern

For detailed drawings visit www.ept.de
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Type C Male Connector

hm2.0

contact arrangement
other contact surface

Ordering note
PCB thickness 1.4 - 2.2 mm 

    (Part number 243-31xxx-05)

No. of 
contacts

PCB thickness > 2.2 mm

Contact arrangement Part number

55 243-31010-15

55 243-31020-15

77 243-31310-15

77 243-31320-15

Press-fit - Performance level II
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Type C Female Connector

hm2.0

Accessories Mating connector / Application:

        

Type:
with 5 rows

Termination: Press-fit

Number of contacts: 55

Pitch: 2 mm

Operational current:

Packaging: Tray

Standard:

a
b

c
d

e

Schirmblech
lower shield

Di
m

en
si

on
s 

in
 m

m

Hole pattern

For detailed drawings visit www.ept.de
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Type C Female Connector

hm2.0

other contact surface
also in THTR

No. of 
contacts Description Part number

55 without shielding 244-31000-15

55 with shielding 244-31300-15

– lower shield 244-31600-1

Press-fit - Performance level II
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Type D Male Connector

hm2.0

Accessories

Mating connector / Application:

        

Note

Type: Male connector straight

Termination: Press-fit

Number of contacts:

Pitch: 2 mm

Operational current:

Packaging: Tube

Standard:

Di
m

en
si

on
s 

in
 m

m

Hole pattern

For detailed drawings visit www.ept.de
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Type D Male Connector

hm2.0

contact arrangement
other contact surface

Ordering note
PCB thickness 1.4 - 2.2 mm 

    (Part number 245-11xxx-05)

No. of 
contacts

PCB thickness > 2.2 mm

Contact arrangement Part number

176 245-11010-15

220 245-11310-15

Press-fit - Performance level II
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Type D Female Connector

hm2.0

Accessories

Mating connector / Application:

        

Type:

Termination: Press-fit

Number of contacts:

Pitch: 2 mm

Operational current:

Packaging: Tray

Standard:

Schirmblech
lower shield

Di
m

en
si

on
s 

in
 m

m

Hole pattern

For detailed drawings visit www.ept.de
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Type D Female Connector

hm2.0

other contact surface

No. of 
contacts Description Part number

176 without shielding 246-11000-15

176 with shielding 246-11300-15

– lower shield 246-11600-1 

Press-fit - Performance level II
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Type E Male Connector

hm2.0

Accessories Mating connector / Application:

        

Note

Type: Male connector straight

Termination: Press-fit

Number of contacts:

Pitch: 2 mm

Operational current:

Packaging: Tube

Standard:

Di
m

en
si

on
s 

in
 m

m

Hole pattern

For detailed drawings visit www.ept.de
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Type E Male Connector

hm2.0

contact arrangement
other contact surface

Ordering note
PCB thickness 1.4 - 2.2 mm 

    (Part number 245-21xxx-05)

No. of 
contacts

PCB thickness > 2.2 mm

Contact arrangement Part number

200 245-21010-15

250 245-21310-15

Press-fit - Performance level II
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Type E Female Connector

hm2.0

Accessories Mating connector / Application:

        

Type:

Termination: Press-fit

Number of contacts:

Pitch: 2 mm

Operational current:

Packaging: Tray

Standard:

Schirmblech
lower shield

Di
m

en
si

on
s 

in
 m

m

Hole pattern

For detailed drawings visit www.ept.de
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Type E Female Connector

hm2.0

other contact surface

No. of 
contacts Description Part number

200 without shielding 246-21000-15

200 with shielding 246-21300-15

– lower shield 246-21600-1

Press-fit - Performance level II
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Type DE Male Connector

hm2.0

Accessories Mating connector / Application:

        

Note

Type: Male connector straight

Termination: Press-fit

Number of contacts:

Pitch: 2 mm

Operational current:

Packaging: Tube

Standard:

Di
m

en
si

on
s 

in
 m

m

Hole pattern

For detailed drawings visit www.ept.de
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contact arrangement
other contact surface

Ordering note
PCB thickness 1.4 - 2.2 mm 

    (Part number 245-61xxx-05)

Type DE Male Connector

hm2.0

No. of 
contacts

PCB thickness > 2.2 mm

Contact arrangement Part number

200 245-61010-15

244 245-61310-15

Press-fit - Performance level II
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Type DE Female Connector

hm2.0

Accessories Mating connector / Application:

        

Type:

Termination: Press-fit

Number of contacts:

Pitch: 2 mm

Operational current:

Packaging: Tray

Standard:

Di
m

en
si

on
s 

in
 m

m

Hole pattern

For detailed drawings visit www.ept.de
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Type DE Female Connector

hm2.0

other contact surface

No. of 
contacts Description Part number

200 without shielding 246-61000-15

200 with shielding 246-61300-15

– lower shield 246-11600-1

Press-fit - Performance level II
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Type F Male Connector

hm2.0

Accessories Mating connector / Application:

        

Note

Type: Male connector straight 

Termination: Press-fit

Number of contacts:

Pitch: 2 mm

Operational current:

Packaging: Tube

Standard:

Di
m

en
si

on
s 

in
 m

m

Hole pattern

For detailed drawings visit www.ept.de
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contact arrangement
other contact surface

Ordering note
PCB thickness 1.4 - 2.2 mm 

    (Part number 245-31xxx-05)

Type F Male Connector

hm2.0

No. of 
contacts

PCB thickness > 2.2 mm

Contact arrangement Part number

88 245-31010-15

110 245-31310-15

Press-fit - Performance level II
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Type F Female Connector

hm2.0

Accessories Mating connector / Application:

        

Type:

Termination: Press-fit

Number of contacts:

Pitch: 2 mm

Operational current:

Packaging: Tray

Standard:

Schirmblech
lower shield

Di
m

en
si

on
s 

in
 m

m

Hole pattern

For detailed drawings visit www.ept.de
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Type F Female Connector

hm2.0

other contact surface

No. of 
contacts Description Part number

88 without shielding 246-31000-15

88 with shielding 246-31300-15

– lower shield 246-31600-1

Press-fit - Performance level II
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Type L Male Connector

hm2.0

No. of 
contacts Description Part number

6 243-51000

Mating connector / Application:

        

Type: Male connector straight

Termination: Press-fit

Number of contacts:

Pitch: 2 mm

Packaging: Bulk

Standard:

Di
m

en
si

on
s 

in
 m

m

Hole pattern

For detailed drawings visit www.ept.de
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Type L Female Connector

hm2.0

No. of 
contacts Description Part number

6 without shielding 244-51000

Mating connector / Application:

        

Type:

Termination: Press-fit

Number of contacts:

Pitch: 2 mm

Packaging: Bulk

Standard:

Di
m

en
si

on
s 

in
 m

m

Hole pattern
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a
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a
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e
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ö
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e
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hole pattern depending on
power or coax contacts

For detailed drawings visit www.ept.de
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Type M Male Connector

hm2.0

Accessories Mating connector / Application:

       

Note

Type: Male connector straight
with 5 rows

Termination: Press-fit

Number of contacts:

Pitch: 2 mm

Operational current:

Packaging: Tube

Standard:

Di
m

en
si

on
s 

in
 m

m

Hole pattern

For detailed drawings visit www.ept.de
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contact arrangement
other contact surface
processing tools

Ordering note
PCB thickness 1.4 - 2.2 mm 

    (Part number 243-41xxx-05)

Type M Male Connector

hm2.0

No. of 
contacts

PCB thickness > 2.2 mm

Contact arrangement Part number

55+3 243-41010-15

77+3 243-41310-15

Press-fit - Performance level II



ept GmbH I Tel. +49 (0) 88 61 / 25 01 0 I Fax +49 (0) 88 61 / 55 07 I E-Mail sales@ept.de I www.ept.de262

Type M Female Connector

hm2.0

Accessories Mating connector / Application:

        

Type:
with 5 rows

Termination: Press-fit

Number of contacts: 55

Pitch: 2 mm

Operational current:

Packaging: Tray

Standard:
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m

For detailed drawings visit www.ept.de

 2

4
x 

2
 =

 8

2

10x 2 = 20

1 max.

4 6,25 7,5

261552 10

50 max.

1
1

,3
5

2x 7,5 = 15

±
0

,1
2

0
,5-0

,2
2

3
,7

+
0

,1

6,15 (3x)

1
4

,2
5

�

2

4x  2 = 810,7 ±0,1

1.65 min.

a
   b

   c   d
   e -0

,4
2

,9
0

1
2

,2
±

0
,0

5

4
,5

1552

�
�
�

�
�

all holes
alle Löcher

a
ll 

h
o

le
s

10               15                 2

a
lle

 L
ö

ch
e

r

�

upper shield on odd position
lower shield on even position

oberes Schirmblech auf ungeraden Positionen
row for shielding

power or coax contacts
hole pattern depending on
Power- oder Koaxkontakt
Lochbild abhängig von

unteres Schirmblech auf geraden Positionen
Reihe für Schirmblech

0,1

0
,1

2 0

1
,5

+0,1

5
x 

 2
 =

 1
0

±0,050,6

10x 2 = 20

6

10,25 7,5

 2

7,5

2

3
,5



ept GmbH I Tel. +49 (0) 88 61 / 25 01 0 I Fax +49 (0) 88 61 / 55 07 I E-Mail sales@ept.de I www.ept.de 263

Type M Female Connector

hm2.0

other contact surface
processing tools

No. of 
contacts Description Part number

55+3 without shielding 244-41000-15

55+3 with shielding 244-41300-15

– lower shield 244-31600-1

Press-fit - Performance level II
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Type N Male Connector

hm2.0

Mating connector / Application:

        

No. of 
contacts Contact arrangement Part number

3 243-52000

without shielding

Type: Male connector straight

Termination: Press-fit

Number of contacts:

Pitch: 2 mm

Packaging: Bulk

Standard:

Di
m

en
si

on
s 

in
 m

m

Hole pattern
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For detailed drawings visit www.ept.de
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Type N Female Connector

hm2.0

Mating connector / Application:

        

No. of 
contacts Description Part number

3 without shielding 244-52000

Type:

Termination: Press-fit

Number of contacts:

Pitch: 2 mm

Packaging: Bulk

Standard:
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 m

m

Hole pattern

For detailed drawings visit www.ept.de

6,15 7,5

2x 7,5 = 15

25 max.

1
1

,3
5

±
0

,1

 (3x)6,15

2
0

,5
0

2
2

,1
5

1
2

,7
0

6

12,20

9

4
,5

0

Lochbild abhängig von
Power- oder Koaxkontakt

0,1

6

7,57,5

+0,1
02

5,25
3

,5
0

power or coax contacts

a
ll

 h
o

le
s

all holes

a
ll

e
 L

ö
ch

e
r

hole pattern depanding on

alle Löcher

0
,1



ept GmbH I Tel. +49 (0) 88 61 / 25 01 0 I Fax +49 (0) 88 61 / 55 07 I E-Mail sales@ept.de I www.ept.de266

Shroud A / B / C

hm2.0

Accessories

different designs and  
    special types

Part number

PCB thickness X Y A B B22 B19 C

< 2.4 mm 6.3 mm 16.75 mm 243-5525-5/1 243-5625-5/1 243-5622-5/1 243-5619-5/1 243-5511-5/1

2.4 – 3.2 mm 4.9 mm 15.35 mm 243-5525-4/1 243-5625-4/1 243-5622-4/1 243-5619-4/1 243-5511-4/1

3.2 – 4.0 mm 4.5 mm 14.95 mm 243-5525-1/1 243-5625-1/1 243-5622-1/1 243-5619-1/1 243-5511-1/1

4.0 – 4.8 mm 3.7 mm 14.15 mm 243-5525-2/1 243-5625-2/1 243-5622-2/1 243-5619-2/1 243-5511-2/1

> 4.8 mm 2.9 mm 13.35 mm 243-5525-3/1 243-5625-3/1 243-5622-3/1 243-5619-3/1 243-5511-3/1

compatible with all male connectors with 
transfer zone

Application:

Type:

Pitch: 2 mm

Packaging: Bulk

Standard:
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m
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in
 m

m

For detailed drawings visit www.ept.de
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Shroud AB

hm2.0

different designs and  
    special types

Part number

PCB thickness X Y AB25 AB22 (cPCI RP 5) AB19 (cPCI RP 3)

< 2.4 mm 6.3 mm 16.75 mm 243-5725-5/1 243-5722-5/1 243-5719-5/1

2.4 – 3.2 mm 4.9 mm 15.35 mm 243-5725-4/1 243-5722-4/1 243-5719-4/1

3.2 – 4.0 mm 4.5 mm 14.95 mm 243-5725-1/1 243-5722-1/1 243-5719-1/1

4.0 – 4.8 mm 3.7 mm 14.15 mm 243-5725-2/1 243-5722-2/1 243-5719-2/1

> 4.8 mm 2.9 mm 13.35 mm 243-5725-3/1 243-5722-3/1 243-5719-3/1

Accessories

compatible with all male connectors with 
transfer zone

Application

Type:

Pitch: 2 mm

Packaging: Bulk

Standard:
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 m

m

For detailed drawings visit www.ept.de
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Coding Keys

hm2.0

Male connector

Coding key Code No. Color Part number

1236 Nut brown 243-8011

1248

Strawberry red

Telephony 
Spec

243-8012

1356 Blue lilac 243-8013

1567
Brilliant blue

5.0 V cPCI
243-8014

2578 Reseda green 243-8021

3456
Rape yellow

3.3 V cPCI
243-8031

3467 Slate gray 243-8032

3478 Steel blue 243-8033

3568 Pastel orange 243-8034

4678 Ocher yellow 243-8041

Female connector

Coding key Code No. Color Part number

4578 Nut brown 244-8011

3567

Strawberry red

Telephony 
Spec

244-8012

2478 Blue lilac 244-8013

2348
Brilliant blue

5.0 V cPCI
244-8014

1346 Reseda green 244-8021

1278
Rape yellow

3.3 V cPCI
244-8031

1258 Slate gray 244-8032

1256 Steel blue 244-8033

1247 Pastel orange 244-8034

1235 Ocher yellow 244-8041

Coding keys
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Notes

hm2.0
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High-Speed Connector for VPX
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Introduction

Velox – High-Speed for VPX

Modular Backplane-Connector System Key Features:

Applications:
Perpendicular

Press-fit

Termination

Application

GBpsGBpsGBps

High-Speed

Velox
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Introduction

Press-fit zone 
eye of the needle

double beam contact

1.27 μm Au over Ni

pinless surface

LCP

Velox

Velox 8-left

Velox Center

guiding post
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VITA 46

Mechanical

1.8 mm

Ω

Ω

Velox



ept GmbH I Tel. +49 (0) 88 61 / 25 01 0 I Fax +49 (0) 88 61 / 55 07 I E-Mail sales@ept.de I www.ept.de 275

Plated through-hole according to IEC 60352-5

A

D

E

F

Velox
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Velox 

Note

Please take detailed information from 
the customer drawing at www.ept.de

Velox 

Accessories

Velox

Type: Female connector straight

Termination: Press-fit

Number of contacts:

Pitch:

Data transfer rate:

Packaging: Tray

Standard:

Di
m

en
si

on
s 

in
 m

m

Velox Guiding Kit (not VITA compliant)

 24   24  

 
5,

55
 

 
5,

55
   

For detailed drawings visit www.ept.de
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Velox 

On request
 

Sn
(72 contacts) (144 contacts) (144 contacts) (144 contacts)

(72 contacts) (144 contacts) (144 contacts) (144 contacts)

Sn

(135 contacts)

(71 contacts)

(80 contacts)

(135 contacts)

(71 contacts)

(80 contacts)

Velox

Press-fit - Performance level II
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Velox 

Velox

Note

Please take detailed information from 
the customer drawing at www.ept.de

Di
m
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m

For detailed drawings visit www.ept.de

Guiding front/rear side
7,50 max.
3,60 min.

24 24

SW
4

Ø5
,5

5

Ø5
,5

5

Guiding/Keying front side

„X“
23,80

Ø5
,5

5

Guiding/Keying front/rear side

Ø5
,5

5

23,8023,80
„X“

Key Features:

for alignment of the daughtercard connector 
with the backplane connector

zinc or copper alloy, silver plated

compatible with available systems in the 
market
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Velox 

Velox

Di
m
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s 
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m

Hole pattern

Guiding/Keying front/rear side

Guiding front/rear side

Ø5,15
Ø9,10 min.
Restring an Leiterplatten-
ober- und Unterseite
annular ring on top and
bottom side of pcb

7,
20
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1 8
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Power Terminals

ept Gmb
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Power Supply Connections based on 
Press-Fit Technology

supply connections to circuit boards.

terminal (Faston).

Power Terminals - Power Supply on the PCB

Key Features:

easy connection of power cables

 
 offset connectors are possible

accessories: M4 or M5 screws

Applications:

 
 connection or faston contact

Press-fit

Termination

Cable-to-Board

Introduction

Power Terminals

Application

Power
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Overview

Power Terminals

Type
Number of 

pins
Termination

Page

reference

5.08 x 7.62 4 p. 286

5.08 x 10.16 p. 288

Blade 
connector p. 290

connection for faston contact

connection for screw

press-fit zone Tcom press®

press-fit zone

5,08 mm pitch
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Power Terminals

*

Termination

Operating temperature -55°C to +125°C

Contact material Copper alloy

Contact surface 2-8 μm Sn

Mechanical

Insertion force Type 150 N/Pin max. 300 N/Pin

Retention force min. 60 N/Pin

Operational current*
20°C: 45 A
70°C: 30 A
100°C: 25 A

20°C: 25 A
70°C: 20 A
100°C: 15 A

Thread M4 / M5 M4 -

Max. thightening or torque 1.3 Nm -

Packaging Bulk

Environment RoHS compliant
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Power Terminals

A PCB thickness min. 2.9 mm min. 2.9 mm

Plated hole Ø 1.45 + 0.09/- 0.06 mm Ø 1.6 + 0.09/- 0.06 mm

C Drill hole 1.6 ± 0.025 mm 1.75 ± 0.025 mm

D Cu plating min. 25 μm min. 25 μm

E imm. Sn plating max. 1.5 μm max. 1.5 μm

F Annular ring min. 0.1 mm min. 0.1 mm

A PCB thickness min.  2.9 mm min. 2.9 mm

Plated hole Ø 1.45 + 0.09/- 0.06 mm Ø 1.6 + 0.09/- 0.06 mm

C Drill hole 1.6 ± 0.025 mm 1.75 ± 0.025 mm

D Cu plating min. 25 μm min. 25 μm

E Ni, Au plating 0.05 – 0.2 μm Au  
over 2.5 – 5 μm Ni

0.05 – 0.2 μm Au  
over 2.5 – 5 μm Ni

F Annular ring min. 0.1 mm min. 0.1 mm

A PCB thickness min. 2.9 mm min. 2.9 mm

Plated hole Ø 1.45 + 0.09/- 0.06 mm Ø 1.6 + 0.09/- 0.06 mm

C Drill hole 1.6 ± 0.025 mm 1.75 ± 0.025 mm

D Cu plating min. 25 μm min. 25 μm

E HAL Sn 5 – 15 μm 5 – 15 μm

F Annular ring min. 0.1 mm min. 0.1 mm

new board surfaces.

Plated through-hole according to IEC 60352-5
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5.08 x 7.62 mm

Power Terminals

Accessories

 
screwed connection or faston contact

Application:

Type:

Termination:

Pitch:

Operational current:

Packaging:

Standard:

On request 90° angled
with 1 terminal

On request angled with
1 or 2 terminals

On request straight with
1 or 2 terminals

Di
m

en
si

on
s 

in
 m

m

For detailed drawings visit www.ept.de
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5.08 x 7.62 mm

Power Terminals

On request
with 1 or 2 terminals angled
with 1 or 2 terminals straight
with 1 terminal 90°

Pins Contact arrangement Part number

4 910-60045 910-22015 910-60645/1 910-22715/1

Press-fit - Thread M4

On request
Philips screw
with 1 or 2 terminals angled
with 1 or 2 terminals straight
with 1 terminal 90°

Pins Contact arrangement Part number

4 910-60050 910-22020 910-60650/1 910-22720/1

Press-fit - Thread M5
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5.08 x 10.16 mm

Power Terminals

Di
m

en
si

on
s 

in
 m

m

Accessories

 
screwed connection or faston contact

Application:

Type:

Termination:

Pitch:

Operational current:

Packaging:

Standard:

For detailed drawings visit www.ept.de
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5.08 x 10.16 mm

Power Terminals

911-32004 911-32244 911-32044

911-32006 911-32246 911-32046

911-33008 911-33248 911-33048

9 911-33009 911-33249 911-33049

Press-fit - Thread M4
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Blade Connector

Power Terminals

Accessories
 

screwed connection or faston contact

Application:Note

ø

Type:

Termination:

Operational current:

Packaging:

Standard:

C DA B

Di
m
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s 
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 m

m

For detailed drawings visit www.ept.de
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Blade Connector

Power Terminals

A C D

– – – 090-10164

090-10162 090-10161 090-10163 –



292 ept GmbH I Tel. +49 (0) 88 61 / 25 01 0 I Fax +49 (0) 88 61 / 55 07 I E-Mail sales@ept.de I www.ept.de

On request
Philips screw in M5

Socket cap screw DIN 84 910-20145 910-20150

Philips screw 910-20146 –

Washer 910-20320 910-20330

Lock nut 910-20015 910-20020

Accessories

Power Terminals
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Notes

Power Terminals
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Assembly Tools & Machines
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Introduction

Assembly Tools & Machines

The perfect Supplement

ept assembly machines
By supplementing the ept connectors 
with suitable ept assembly machines 
and the associated ept tools, you will 
receive an all-in-one system solution 
from one source. The advantages are 
obvious: the design of the connectors, 

process and machine are perfectly 
matched to each other. This results in a 
considerable reduction of the process 
costs and thus the reduction of the  
“Total Cost of Ownership” (TCO). 
Practical experience has shown that a 

the investment – 
within a few months – is possible. 
Another important advantage is the 
increased quality and thus increased 
reliability of the electrical connections.

From manual to serial production –  
We offer the right assembly machine 
for any application
For the production of small and pilot 
series, manual workstations with 
manual lift with or without pneumatic 
support (HKP 16 or HKP 20) are the 
preferred choice. 

For more sophisticated applications, the 
manual workstation HKP 35 can be used. 
This assembly machine offers many 
expansion options depending on your 
requirements, e. g. a free-moving XY 

force by a PC controlled programmable 
electronic force-displacement 
monitoring.  

A database for recorded data permits 

processes. Furthermore, the HKP 35 can 
be expanded to create a complete 
workstation where the required 
connectors and printed circuit boards as 

readily  provided. 

For large serial production, fully 
automatic machines have already been 
proven in the market. This modular 
system permits fully automatic press-

boards, the upper and lower die can 
be vertically traversed along the Z axis, 
the XY bench can program controlled 

. 

 bidirectional printed circuit board 
transport is possible, thus  
„inline-capable“
 fully automatic production, including 
loading and unloading of printed  
circuit boards, automatic tool change, 

 high production capacity of up to 

 quick conversion to new product  
series by means of simple program 
and tool change
 connectors can be pressed in on both 
sides of the board
 
are possible

Let us know the demand of your 
machine

the experience of our specialists gained 

As one of the few connector 
manufacturers we can offer you the 
whole range of services from one 
source, we have the comprehensive 
expertise, the right tools and selected 
partners. By com bining connectors, the 
assembly machine and tools we can 
offer optimum technical, schedule-
based, and eco nomical results for you.

connectors. You can choose various  production all the way to complete automated  
processes.
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Introduction

Assembly Tools & Machines

Rotation tool adaptor

Press-fit / top tool

Positioning pins

Support tool / lower die

XY-table

Load cell

Work bench

Tool tray

Pneumatically 
supported press

Hand lever

Lighting

Touch-Screen for press 
force monitoring

Press-fit / top tool with 
load cell

XY-table or bus table with 
Support tool / lower die
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DIN 41612 Products 

On request
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Type Dimension A Dimension B Part number

B 94 5.5 884-150

B/2 53.4 5.5 884-151

B/3 38 5.5 884-152

C 94 8.5 884-250

C/2 53.4 8.5 884-251

C/3 38 8.5 884-252

66
.1
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8.
2
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Type Dimension A Dimension B Part number

R 83 8.6 884-525

R/2 42.5 8.6 884-526

R/3 27.3 8.6 884-527

Assembly Tools
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DIN 41612 Products Support Tool

On request
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DIN Male connector support tool

Type Dimension A Dimension B Part number

B 96 89 890-302

B/2 55 48 890-303

B/3 40 33 890-304

C 96 89 890-305

C/2 55 48 890-306

C/3 40 33 890-307
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e
A

35
11

B

Di
m

en
si

on
s 

in
 m

m

Si
m

ila
r d

ra
w

in
g

DIN Male connector support tool

Type Dimension A Dimension B Part number

R 90 78.74 890-317

R/2 50 38.10 890-348

R/3 34.76 22.86 890-336

Assembly Tools
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DIN 41612 Products 

On request

Si
m

ila
r i

m
ag

e

A

B

73
.5

Note
* only for connector 102-x
** only for connector 104-x

Di
m

en
si

on
s 

in
 m

m

Si
m

ila
r d

ra
w

in
g

Type Dimension A Dimension B Part number

B* 95 11 884-100

B/2* 54 11 884-101

B/3* 39 11 884-102

C** 95 13.5 884-200

C/2** 54 13.5 884-201

C/3** 39 13.5 884-202

D 95 13.5 884-303

E 95 18.6 884-353

F 95 17.5 884-401

95 17.5 884-406

G 95 22.6 884-453

95 22.6 884-451

VME switching
connector 95 – 884-200

Switching connector 
across rows 95 – 888-214

Si
m

ila
r i

m
ag

e

48

90 17

Note
* only for connector 302-x
** only for connector 304-x

Di
m

en
si

on
s 

in
 m

m

Si
m

ila
r d

ra
w

in
g

Type Part number

B* 886-900-W1

C** 886-900-W1

C/2** 886-900-W1

C/3** 886-900-W1

VME 64x 886-900-W1

Assembly Tools
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DIN 41612 Products Support Tool

On request

Si
m

ila
r i

m
ag

e

35
11

A

BDi
m

en
si

on
s 

in
 m

m

Si
m

ila
r d

ra
w

in
g

DIN Female connector support tool

Type Dimension A Dimension B Part number

B 97 90 890-333

B/2 57 49.36 890-334

B/3 40 34 890-335

C and switching 
connector 97 90 890-317

C/2 57 49.36 890-331

C/3 41 34 890-332

Si
m

ila
r i

m
ag

e
Di

m
en

si
on

s 
in

 m
m

Si
m

ila
r d

ra
w

in
g

DIN Female connector support tool

Type Part number

D 890-100-W1

E 890-100-W1

F 890-100-W1

890-100-W1

G 890-100-W1

890-100-W1

VME 64x 890-100-W10

Assembly Tools
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DIN 41612 Products 

On request

Si
m

ila
r i

m
ag

e

71
.5

59

A

99 24

B

8.
31

Di
m

en
si

on
s 

in
 m

m

Si
m

ila
r d

ra
w

in
g

Type Dimension A Dimension B Part number

 R 94 7.2 884-500

R/2 55 7.2 884-501

R/3 – 7.2 890-504

Si
m

ila
r i

m
ag

e

24
18

.9

83

B

A

Di
m

en
si

on
s 

in
 m

m

Si
m

ila
r d

ra
w

in
g

Type Dimension A Dimension B Part number

C 99 13.6 884-260

C/2 59 13.6 884-261

C/3 41 13.6 884-262

8

20

A

24

16

Di
m

en
si

on
s 

in
 m

m

Si
m

ila
r d

ra
w

in
g

Type Dimension A Dimension B Part number

R 83.13 8 884-503

R/2 42.49 8 884-502

R/3 27.40 8 884-504

Si
m

ila
r i

m
ag

e
Assembly Tools
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DIN 41612 Products Support Tool

On request

Si
m

ila
r i

m
ag

e

38 35
12

B

A

Di
m

en
si

on
s 

in
 m

m

Si
m

ila
r d

ra
w

in
g

DIN Female connector support tool

Type Dimension A Dimension B Part number

R 96 89 890-305

R/2 55 48 890-306

R/3 40 33 890-307

Assembly Tools
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71

18

78.74

5.
08

Di
m

en
si

on
s 

in
 m

m

Si
m

ila
r d

ra
w

in
g

DIN extruding tool single contacts male and female connector

Type Part number

Short contacts 892-210

B/C female connector,  
R male connector 892-200

892-202

Si
m

ila
r i

m
ag

e

On request

Si
m

ila
r i

m
ag

e
Di

m
en

si
on

s 
in

 m
m

Si
m

ila
r d

ra
w

in
g

DIN disassembly support tool

Type Part number

B/C female connector 892-300

R male connector 892-304

D female connector 892-301

892-302

E female connector 892-303

Di
m

en
si

on
s 

in
 m

m

Si
m

ila
r d

ra
w

in
g

Si
m

ila
r i

m
ag

e

DIN extruding tool single contacts male connector

Type Part number

0.6 x 0.6 892-203

DIN 41612 Products Accessories

Assembly Tools
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On request

Si
m

ila
r i

m
ag

e

11.2

14

50

40

Di
m

en
si

on
s 

in
 m

m

Si
m

ila
r d

ra
w

in
g

DIN insertion tool single contacts female connector

Type Part number

B* 892-400

C** 892-401

R 892-405

D 892-402

E 892-403

892-404

Si
m

ila
r i

m
ag

e

10

16

44Di
m

en
si

on
s 

in
 m

m

Si
m

ila
r d

ra
w

in
g

DIN female connector ejector tool

Type Part number

1/1 892-100

1/2 892-103

1/3 892-104

36.5

38
.0

5

Di
m

en
si

on
s 

in
 m

m

Si
m

ila
r d

ra
w

in
g

DIN keying pliers

Type Part number

B and C 894-301

  *only for connector 102-x
**only for connector 104-x

Si
m

ila
r i

m
ag

e

DIN 41612 Products Accessories

Assembly Tools
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VarPol, PC/104, PC/104-Plus 

On request

Si
m

ila
r i

m
ag

e

48

90 17

Di
m

en
si

on
s 

in
 m

m

Si
m

ila
r d

ra
w

in
g

PC/104, PC/104-Plus

Type Part number

PC 104 886-900-W1

PC 104-Plus 886-900-W3

PC/104-Plus in 22 mm 886-900-W5

VarPol 1-, 2-row 886-900

On request
 

    2-row: 886-466-xx 
    3-row: 886-467-xx

Note
xx=no. of contacts of  

          connector per row

25

90

X= (Polzahl+1) x 2,54

5,86

Di
m

en
si

on
s 

in
 m

m

Si
m

ila
r d

ra
w

in
g

Type Part number

Straight, 1-row 886-461-xx

Straight, 2-row 886-474-xx

Angled, 1-row 886-471-xx

Angled, 2-row 886-472-xx

Si
m

ila
r i

m
ag

e

Assembly Tools

X= (No. of contacts+1) x 2,54
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VarPol Support Tool

On request

Si
m

ila
r i

m
ag

e

81.285

35

Note
xx=no. of contacts of  

          connector per row

Di
m

en
si

on
s 

in
 m

m

Si
m

ila
r d

ra
w

in
g

VarPol Female connector and VarPol pin header support tool

Type Part number

1-row 890-330-xx

2-row 890-323-xx

Assembly Tools
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PC/104-Plus 

On request

Si
m

ila
r i

m
ag

e

9.
35

58

8.
3

61.2

Di
m

en
si

on
s 

in
 m

m

Si
m

ila
r d

ra
w

in
g

PC/104-Plus

Type Part number

2 mm pitch 886-903-W1

Assembly Tools
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PC/104, PC/104-Plus Support Tool

On request

Si
m

ila
r i

m
ag

e
Di

m
en

si
on

s 
in

 m
m

Si
m

ila
r d

ra
w

in
g

PC/104, PC/104-Plus Female connector support tool

Type Part number

PC/104 890-602-W5

PC/104-Plus 890-602-W1

Assembly Tools
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TCA Products 

AdvancedTCA®  Signal B+ press-fit tool

Type Part number

AMC B+ 886-115-W21

Si
m

ila
r d

ra
w

in
g

Si
m

ila
r i

m
ag

e

On request

AdvancedTCA®  Power Male connector press-fit tool

Type Part number

Male connector 884-050-W1

Si
m

ila
r i

m
ag

e

17

50
.7

46 Si
m

ila
r d

ra
w

in
g

AdvancedTCA®

Type Part number

Female connector 884-051-W1

Si
m

ila
r i

m
ag

e

Si
m

ila
r d

ra
w

in
g

Assembly Tools
Di

m
en

si
on

s 
in

 m
m

Di
m

en
si

on
s 

in
 m

m

Di
m

en
si

on
s 

in
 m

m
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TCA Products Support Tool

AdvancedTCA®  Signal B+ support tool

Type Part number

AMC B+ with/without Peg 890-115-W21

Si
m

ila
r i

m
ag

e

Si
m

ila
r d

ra
w

in
g

AdvancedTCA® Power Male/Female connector support tool

Type Part number

Male connector 890-050-W1

Female connector 890-051-W1

Si
m

ila
r i

m
ag

e

46

22
35

Si
m

ila
r d

ra
w

in
g

On request

Assembly Tools
Di

m
en

si
on

s 
in

 m
m

Di
m

en
si

on
s 

in
 m

m
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Si
m

ila
r i

m
ag

e

65

76

59
.1

61
.1

8

1.8

Di
m

en
si

on
s 

in
 m

m

Si
m

ila
r d

ra
w

in
g

MicroTCA®

Type Part number

MicroTCA® AMC 884-046-W1

Si
m

ila
r i

m
ag

e

60 18

52
.8

8

Di
m

en
si

on
s 

in
 m

m

Si
m

ila
r d

ra
w

in
g

MicroTCA®

Type Part number

Power Module Output 884-045-W1

Si
m

ila
r i

m
ag

e

69

19.430

68

Di
m

en
si

on
s 

in
 m

m

Si
m

ila
r d

ra
w

in
g

MicroTCA®

Type Part number

884-044-W1

TCA Products 

Assembly Tools

On request
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Si
m

ila
r i

m
ag

e

35

90 8

Di
m

en
si

on
s 

in
 m

m

Si
m

ila
r d

ra
w

in
g

MicroTCA® Signal AMC support tool

Type Part number

MicroTCA® AMC 890-046-W1

Si
m

ila
r i

m
ag

e

61.4

18
.5

30

35

45

Di
m

en
si

on
s 

in
 m

m

Si
m

ila
r d

ra
w

in
g

MicroTCA® Power support tool

Type Part number

Power Module Output 890-045-W1

Si
m

ila
r i

m
ag

e

30

35

100

Di
m

en
si

on
s 

in
 m

m

Si
m

ila
r d

ra
w

in
g

MicroTCA® Power support tool

Type Part number

890-044-W1

TCA Products Support Tool

Assembly Tools

On request
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Hardmetric Products 
Si

m
ila

r i
m

ag
e

A B

69

72
.1

Di
m

en
si

on
s 

in
 m

m

Si
m

ila
r d

ra
w

in
g

Type Dimension A Dimension B Part number

A 50 13.6 884-700-W25

D 50 19.6 884-710-W25

Si
m

ila
r i

m
ag

e

71
.9

A B

69

Di
m

en
si

on
s 

in
 m

m

Si
m

ila
r d

ra
w

in
g

Type Dimension A Dimension B Part number

AB25 50 13.6 884-708-W25

AB22 44 13.6 884-708-W22

AB19 38 13.6 884-708-W19

DE 50 19.6 884-712-W25

Assembly Tools

On request
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Hardmetric Products Support Tool
Si

m
ila

r i
m

ag
e

35
B

A

Di
m

en
si

on
s 

in
 m

m

Si
m

ila
r d

ra
w

in
g

hm2.0 Male connector support tool

Type Dimension A Dimension B Part number

A 51 15 890-700-W25

D 51 21 890-710-W25

AB25 51 15 890-701-W25

AB22 45 15 890-701-W22

AB19 39 15 890-701-W19

DE 51 21 890-711-W25

Assembly Tools

On request
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Si
m

ila
r i

m
ag

e

A B

69 71

Di
m

en
si

on
s 

in
 m

m

Si
m

ila
r d

ra
w

in
g

Type Dimension A Dimension B Part number

B25 50 13.6 884-701-W25

B22 44 13.6 884-701-W22

B19 38 13.6 884-701-W19

E 50 19.6 884-711-W25

69

13.694Di
m

en
si

on
s 

in
 m

m

Si
m

ila
r d

ra
w

in
g

Si
m

ila
r i

m
ag

e

Type Part number

A + B22 (cPCI) 884-703-W47

B

69 71

22

25

Di
m

en
si

on
s 

in
 m

m

Si
m

ila
r d

ra
w

in
g

Type Dimension B Part number

C 13.6 884-702-W11

F 19.6 884-713-W11

Si
m

ila
r i

m
ag

e

Hardmetric Products 

Assembly Tools

On request
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Si
m

ila
r i

m
ag

e

35
B

A

Di
m

en
si

on
s 

in
 m

m

Si
m

ila
r d

ra
w

in
g

hm2.0 Male connector support tool

Type Dimension A Dimension B Part number

B25 51 15 890-701-W25

B22 45 15 890-701-W22

B19 39 15 890-701-W19

E 51 21 890-711-W25

C 23 15 890-702-W11

F 23 21 890-713-W11

A + B22 (cPCI) 95 15 890-703-W47

Hardmetric Products Support Tool

Assembly Tools

On request
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Si
m

ila
r i

m
ag

e
Di

m
en

si
on

s 
in

 m
m

Si
m

ila
r d

ra
w

in
g

Type Dimension A Dimension B Part number

A 50 12 884-720-W25

B25 50 12 884-720-W25

B22 44 12 884-720-W22

B19 38 12 884-720-W19

AB25 50 12 884-720-W25

AB22 44 12 884-720-W22

AB19 38 12 884-720-W19

C 25 12 884-720-W11

D 50 16 884-730-W25

E 50 16 884-730-W25

DE 50 16 884-730-W25

F 25 16 884-730-W11

A + B22 (cPCI) 94 12 884-720-W47

Type Dimension A Dimension B Part number

A 50 13.6 884-700-W125

B 50 13.6 884-701-W125

B22 44 13.6 884-701-W122

B19 38 13.6 884-701-W119

AB25 50 13.6 884-708-W125

AB22 44 13.6 884-708-W122

AB19 38 13.6 884-708-W119

C 25 13.6 884-702-W111

D 50 19.6 884-710-W125

E 50 19.6 884-711-W125

DE 50 19.6 884-712-W125

F 25 19.6 884-713-W111

Si
m

ila
r i

m
ag

e

A

B

Di
m

en
si

on
s 

in
 m

m

Si
m

ila
r d

ra
w

in
g

Hardmetric Products 

Assembly Tools

On request
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Si
m

ila
r i

m
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e

35

B

A

Di
m
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in
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m

Si
m

ila
r d

ra
w

in
g

hm2.0 Female connector support tool

Type Dimension A Dimension B Part number

A 50 10 890-720-W25

B25 50 10 890-720-W25

B22 44 10 890-720-W22

B19 38 10 890-720-W19

AB25 50 10 890-720-W25

AB22 44 10 890-720-W22

AB19 38 10 890-720-W19

C 25 10 890-720-W11

D 50 13 890-710-W25/1

E 50 13 890-711-W25/1

DE 50 13 890-731-W25

F 25 13 890-713-W11/1

A + B22 (cPCI) 94 10 890-720-W47

Hardmetric Products Support Tool

Assembly Tools

On request
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Si
m
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r i

m
ag

e

104 33

2450x2=100

Di
m

en
si

on
s 

in
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m

Si
m

ila
r d

ra
w

in
g

hm2.0 support tool

Type Part number

modular 890-705-W50

Hardmetric Products Accessories

Assembly Tools

On request
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hm2.0 extruding tool
hm2.0 male connector single-pin/insertion tool

Removal tool/shroud Insertion tool for male connector coding

Si
m

ila
r i

m
ag

e
Si

m
ila

r i
m

ag
e

Si
m

ila
r i

m
ag

e
Si

m
ila

r i
m

ag
e

A B

C

D

Di
m

en
si

on
s 

in
 m

m

hm2.0 male connector
Single-pin insertion tool

hm2.0 extruding tool

Si
m

ila
r d

ra
w

in
g

Insertion tool
for male connector coding

Removal tool shroud

hm2.0 repair kit

Contents of the kit Part number

A, B, C, D 892-705-W1

C, D 892-705-W2

Hardmetric Products Accessories

Assembly Tools

On request
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Velox 
Si

m
ila

r i
m

ag
e

Di
m

en
si

on
s 

in
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m

Si
m

ila
r d

ra
w

in
g

Number of contacts Part number

16 884-055-W1

8 884-057-W1

Assembly Tools

On request
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Velox Support Tool
Si

m
ila

r i
m

ag
e

Di
m

en
si
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s 

in
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m

Si
m

ila
r d

ra
w

in
g

Velox support tool

Number of contacts Part number

16 890-056-W1

8 890-058-W1

Si
m

ila
r i

m
ag

e
Di

m
en

si
on

s 
in

 m
m

Si
m

ila
r d

ra
w

in
g

Velox support tool on pressed connector at the front side

Number of contacts Part number

16 890-055-W1

8 890-057-W1

Assembly Tools

On request
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Power Terminals 
Si

m
ila

r i
m

ag
e

10.4

71

15

Di
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in
 m

m

Si
m

ila
r d

ra
w

in
g

Type Part number

Pitch 5.08 x 7.62

Part number 910-2xxxx 886-601

Part number 910-6xxxx 886-601

Pitch 5.08 x 10.16

Part number 911-320xx 886-601-1

Part number 911-330xx 886-601-1

Part number 911-322xx 886-604

Part number 911-332xx 886-604
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Type Part number

Blade connector 884-650 

Assembly Tools

On request
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Power Terminals Support Tool
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Universal support tool pitch 2.54 mm

Type Part number

modular 890-100-W1
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e
Assembly Tools

On request
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Other Tools
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Alignment tool

Type Part number

Alignment tool 892-903
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Rotary tool holder

Type Part number

Rotary tool holder 882-204-W1

Assembly Tools

On request
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Other Tools
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Quick release tool holder

Type Part number

882-201
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Tool adapter

Type Part number

T-unit 882-300

Assembly Tools

On request
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Overview

Assembly Machines

Machine type
Insertion
force

PCB size

Insertion force
monitoring

Suitable for

Max. (mm) Modules Backplanes
Pilot and

small series Repair
Large

 series

400 x 300 X X X X

500 x 300 X X X X

500 x 300 X X X X X

customer customer X X X X

HKP 16

HKP 20

HKP 35

Special machine
fully automated
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Notes

Assembly Machines
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Part numbers index

Index

090-x to 103-x

102-63024-01 ___________________ 43
102-63024-02 ___________________ 43
102-63024-03 ___________________ 43
102-65025-01 ___________________ 43
102-65025-02 ___________________ 43
102-65025-03 ___________________ 43
102-65026-01 ___________________ 43
102-65026-02 ___________________ 43
102-65026-03 ___________________ 43
102-68014-01 ___________________ 51
102-68014-02 ___________________ 51
102-68014-03 ___________________ 51
102-69004-01 ___________________ 47
102-69004-02 ___________________ 47
102-69004-03 ___________________ 47
102-69064-01 ___________________ 47
102-69064-02 ___________________ 47
102-69064-03 ___________________ 47
102-78016-01 ___________________ 51
102-78016-02 ___________________ 51
102-78016-03 ___________________ 51
102-78116-01 ___________________ 51
102-78116-02 ___________________ 51
102-78116-03 ___________________ 51
102-79006-01 ___________________ 47
102-79006-02 ___________________ 47
102-79006-03 ___________________ 47
102-79066-01 ___________________ 47
102-79066-02 ___________________ 47
102-79066-03 ___________________ 47
102-79106-01 ___________________ 47
102-79106-02 ___________________ 47
102-79106-03 ___________________ 47
102-79166-01 ___________________ 47
102-79166-02 ___________________ 47
102-79166-03 ___________________ 47
102-80004 ______________________ 51
102-80005 ______________________ 51
102-80006 ______________________ 51
102-80025 ______________________ 51
102-80064 ______________________ 51
102-80065 ______________________ 51
102-80066 ______________________ 51
102-80075 ______________________ 51

102-90004 ______________________ 47
102-90004TH ____________________ 47
102-90005 ______________________ 47
102-90005TH ____________________ 47
102-90006 ______________________ 47
102-90025 ______________________ 47
102-90064 ______________________ 47
102-90064TH ____________________ 47
102-90065 ______________________ 47
102-90065TH ____________________ 47
102-90066 ______________________ 47
102-90075 ______________________ 47
103-40014 ______________________ 53
103-40014TH ____________________ 53
103-40015 ______________________ 53
103-40024 ______________________ 53
103-40024TH ____________________ 53
103-40025 ______________________ 53
103-40034 ______________________ 53
103-40034TH ____________________ 53
103-40035 ______________________ 53
103-40064 ______________________ 53
103-40064TH ____________________ 53
103-40065 ______________________ 53
103-40144 ______________________ 53
103-40154 ______________________ 53
103-40174 ______________________ 53
103-40194 ______________________ 53
103-60014 ______________________ 53
103-60044 ______________________ 53
103-60054 ______________________ 53
103-60064 ______________________ 53
103-65015 ______________________ 53
103-65045 ______________________ 53
103-65055 ______________________ 53
103-65065 ______________________ 53
103-68004 ______________________ 61
103-68014 ______________________ 61
103-69004 ______________________ 57
103-69014 ______________________ 57
103-69064 ______________________ 57
103-78006 ______________________ 61
103-78016 ______________________ 61
103-79006 ______________________ 57

090-10161 ______________________291
090-10162 ______________________291
090-10163 ______________________291
090-10164 ______________________291
101-40024 ______________________ 41
101-40024TH ____________________ 41
101-40025 ______________________ 41
101-40044 ______________________ 41
101-40064 ______________________ 41
101-40064TH ____________________ 41
101-40065 ______________________ 41
101-40074 ______________________ 41
101-60004 ______________________ 41
101-60014 ______________________ 41
101-60064 ______________________ 41
101-65005 ______________________ 41
101-65015 ______________________ 41
101-65065 ______________________ 41
101-68014 ______________________ 49
101-69004 ______________________ 45
101-69014 ______________________ 45
101-78016 ______________________ 49
101-79006 ______________________ 45
101-79016 ______________________ 45
101-80004 ______________________ 49
101-80006 ______________________ 49
101-80014 ______________________ 49
101-80016 ______________________ 49
101-80105 ______________________ 49
101-80115 ______________________ 49
101-90004 ______________________ 45
101-90004TH ____________________ 45
101-90006 ______________________ 45
101-90014 ______________________ 45
101-90014TH ____________________ 45
101-90016 ______________________ 45
101-90105 ______________________ 45
101-90115 ______________________ 45
102-40024 ______________________ 43
102-40024TH ____________________ 43
102-40026 ______________________ 43
102-40044 ______________________ 43
102-40074 ______________________ 43
102-49064 ______________________128
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Index

103-x to 110-x

103-79016 ______________________ 57
103-79066 ______________________ 57
103-80004 ______________________ 61
103-80006 ______________________ 61
103-80014 ______________________ 61
103-80016 ______________________ 61
103-80255 ______________________ 61
103-80265 ______________________ 61
103-90004 ______________________ 57
103-90004TH ____________________ 57
103-90006 ______________________ 57
103-90014 ______________________ 57
103-90014TH ____________________ 57
103-90016 ______________________ 57
103-90064 ______________________ 57
103-90064TH ____________________ 57
103-90066 ______________________ 57
103-90105 ______________________ 57
103-90115 ______________________ 57
103-90165 ______________________ 57
104-19003 ______________________132
104-40014 ______________________ 55
104-40016 ______________________ 55
104-40044 ______________________ 55
104-40046 ______________________ 55
104-40075 ______________________ 55
104-40115 ______________________ 55
104-49054 ______________________129
104-49064 ______________________129
104-60014-01 ___________________ 55
104-60014-02 ___________________ 55
104-60014-03 ___________________ 55
104-60044-01 ___________________ 55
104-60044-02 ___________________ 55
104-60044-03 ___________________ 55
104-60464-01 ___________________127
104-60464-02 ___________________127
104-60464-03 ___________________127
104-60565-01 ___________________127
104-60565-02 ___________________127
104-60565-03 ___________________127
104-65015-01 ___________________ 55
104-65015-02 ___________________ 55
104-65015-03 ___________________ 55

104-65016-01 ___________________ 55
104-65016-02 ___________________ 55
104-65016-03 ___________________ 55
104-65045-01 ___________________ 55
104-65045-02 ___________________ 55
104-65045-03 ___________________ 55
104-65046-01 ___________________ 55
104-65046-02 ___________________ 55
104-65046-03 ___________________ 55
104-65465-01 ___________________127
104-65465-02 ___________________127
104-65465-03 ___________________127
104-65466-01 ___________________127
104-65466-02 ___________________127
104-65466-03 ___________________127
104-65565-01 ___________________127
104-65565-02 ___________________127
104-65565-03 ___________________127
104-65566-01 ___________________127
104-65566-02 ___________________127
104-65566-03 ___________________127
104-69004-01 ___________________ 59
104-69004-02 ___________________ 59
104-69004-03 ___________________ 59
104-79006-01 ___________________ 59
104-79006-02 ___________________ 59
104-79006-03 ___________________ 59
104-79106-01 ___________________ 59
104-79106-02 ___________________ 59
104-79106-03 ___________________ 59
104-80035 ______________________ 63
104-80075 ______________________ 63
104-90004 ______________________ 60
104-90006 ______________________ 60
104-90025 ______________________ 60
104-90035 ______________________ 60
104-90075 ______________________ 60
105-40014 ______________________ 87
105-40016 ______________________ 87
105-40064 ______________________ 87
105-40066 ______________________ 87
106-10001 ______________________132
106-40064 ______________________ 89
106-40065 ______________________ 89

106-40066 ______________________ 89
106-40075 ______________________ 89
106-40084 ______________________ 89
106-60064 ______________________ 89
106-60065 ______________________ 89
106-60084 ______________________ 89
107-40014 ______________________ 91
107-40015 ______________________ 91
107-40016 ______________________ 91
107-40024 ______________________ 91
107-40025 ______________________ 91
107-40026 ______________________ 91
107-40064 ______________________ 91
107-40065 ______________________ 91
107-40066 ______________________ 91
108-40014 ______________________ 93
108-40015 ______________________ 93
108-40024 ______________________ 93
108-40025 ______________________ 93
108-40034 ______________________ 93
108-40036 ______________________ 93
108-40044 ______________________ 93
108-40046 ______________________ 93
108-40064 ______________________ 93
108-40065 ______________________ 93
108-40074 ______________________ 93
108-40076 ______________________ 93
108-40084 ______________________ 93
108-60015 ______________________ 93
108-60025 ______________________ 93
108-60044 ______________________ 93
108-60054 ______________________ 93
108-60065 ______________________ 93
108-60084 ______________________ 93
109-40014 ______________________ 95
109-40015 ______________________ 95
109-40024 ______________________ 95
109-40025 ______________________ 95
109-40064 ______________________ 95
109-40065 ______________________ 95
110-40004 ______________________ 97
110-40005 ______________________ 97
110-40014 ______________________ 97
110-40015 ______________________ 97
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110-x to 118-x

110-40024 ______________________ 97
110-40025 ______________________ 97
110-40036 ______________________ 97
110-40046 ______________________ 97
110-40064 ______________________ 97
110-40065 ______________________ 97
110-40076 ______________________ 97
110-40084 ______________________ 97
110-40504 ______________________ 99
110-40505 ______________________ 99
110-40584 ______________________ 99
110-60014 ______________________ 97
110-60015 ______________________ 97
110-60024 ______________________ 97
110-60025 ______________________ 97
110-60064 ______________________ 97
110-60065 ______________________ 97
110-61004 ______________________ 99
110-61005 ______________________ 99
110-61084 ______________________ 99
110-66015 ______________________ 99
110-66025 ______________________ 99
110-66065 ______________________ 99
111-40064 ______________________101
111-40164 ______________________101
111-40264 ______________________101
112-40064 ______________________105
112-40065 ______________________105
112-40066 ______________________105
112-40084 ______________________105
112-40584 ______________________103
112-60064 ______________________105
112-60065 ______________________105
112-61084 ______________________103
112-66065 ______________________103
113-40010 ______________________107
113-40015 ______________________107
113-40020 ______________________107
113-40060 ______________________111
113-40061 ______________________111
113-40160 ______________________111
114-30000 ______________________132
114-40040 ______________________108
114-40050 ______________________109

114-40060 ______________________112
114-40080 ______________________113
114-40090 ______________________113
115-15301 ______________________123
115-15302 ______________________123
115-15401 ______________________123
115-15402 ______________________123
115-15405 ______________________123
115-15408 ______________________123
115-15701 ______________________123
115-15702 ______________________123
115-40015 ______________________ 75
115-40015TH ____________________ 75
115-40025 ______________________ 75
115-40025TH ____________________ 75
115-40026 ______________________ 75
115-40026TH ____________________ 75
115-40035 ______________________ 75
115-40035TH ____________________ 75
115-40036 ______________________ 75
115-40046 ______________________ 75
115-40046TH ____________________ 75
115-40054 ______________________ 75
115-40054TH ____________________ 75
115-40065 ______________________ 75
115-40065TH ____________________ 75
115-40066 ______________________ 75
115-40074 ______________________ 75
115-40074TH ____________________ 75
115-60014 ______________________ 75
115-60044 ______________________ 75
115-60054 ______________________ 75
115-60064 ______________________ 75
115-65015 ______________________ 75
115-65016 ______________________ 75
115-65045 ______________________ 75
115-65046 ______________________ 75
115-65055 ______________________ 75
115-65056 ______________________ 75
115-65065 ______________________ 75
115-65066 ______________________ 75
115-68014 ______________________ 83
115-69054 ______________________ 79
115-69064 ______________________ 79

115-78015 ______________________ 83
115-78016 ______________________ 83
115-79055 ______________________ 79
115-79056 ______________________ 79
115-79065 ______________________ 79
115-79066 ______________________ 79
115-80064 ______________________ 83
115-80065 ______________________ 83
115-90014 ______________________ 79
115-90015 ______________________ 79
115-90064 ______________________ 79
115-90065 ______________________ 79
116-40034 ______________________ 77
116-40034TH ____________________ 77
116-40044 ______________________ 77
116-40044TH ____________________ 77
116-40054 ______________________ 77
116-40054TH ____________________ 77
116-40074 ______________________ 77
116-40074TH ____________________ 77
116-60054 ______________________ 77
116-60074 ______________________ 77
116-68064 ______________________ 85
116-69054 ______________________ 81
116-69064 ______________________ 81
116-80064 ______________________ 85
116-90054 ______________________ 81
116-90064 ______________________ 81
117-40164 ______________________115
118-21062/SN ___________________117
118-21062/SN ___________________119
118-21063/SN ___________________117
118-21063/SN ___________________119
118-40004 ______________________117
118-40005 ______________________117
118-40014 ______________________117
118-40015 ______________________117
118-40024 ______________________117
118-40025 ______________________117
118-40064 ______________________117
118-40065 ______________________117
118-40084 ______________________117
118-40504 ______________________119
118-40505 ______________________119
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118-x to 244-x

118-40584 ______________________119
118-60006 ______________________119
118-60016 ______________________119
118-60084 ______________________119
119-40065 ______________________ 72
119-40074 ______________________ 72
119-90064 ______________________ 73
119-90065 ______________________ 73
123-40121-00 ___________________ 65
123-40141-00 ___________________ 65
123-40161-00 ___________________ 65
123-40181-00 ___________________ 65
124-40112-00 ___________________ 67
124-40122-00 ___________________ 67
124-40142-00 ___________________ 67
124-40162-00 ___________________ 67
124-40182-00 ___________________ 67
124-60012-00 ___________________ 69
124-60012-02 ___________________ 69
124-60022-00 ___________________ 69
124-60022-02 ___________________ 69
124-60042-00 ___________________ 69
124-60042-02 ___________________ 69
124-60062-00 ___________________ 69
124-60062-02 ___________________ 69
124-60082-00 ___________________ 69
124-60082-02 ___________________ 69
124-60112-00 ___________________ 67
124-60122-00 ___________________ 67
124-60142-00 ___________________ 67
124-60162-00 ___________________ 67
124-60182-00 ___________________ 67
124-68022-00 ___________________ 71
124-68022-02 ___________________ 71
124-68122-00 ___________________ 71
124-69022-00 ___________________ 71
124-69022-02 ___________________ 71
124-69122-00 ___________________ 71
124-88122-00 ___________________ 71
124-99122-00 ___________________ 71
243-11010-15 ___________________211
243-11310-15 ___________________211
243-11322-15 ___________________211
243-11323-15 ___________________211

243-11360-15F __________________211
243-21010-15 ___________________215
243-21020-15 ___________________215
243-21310-15 ___________________215
243-21320-15 ___________________215
243-22310-15 ___________________219
243-22311-15 ___________________219
243-22320-15 ___________________219
243-22360-15F __________________219
243-23310-15 ___________________223
243-23320-15 ___________________223
243-23360-15F __________________223
243-23700-15F __________________223
243-31010-15 ___________________239
243-31020-15 ___________________239
243-31310-15 ___________________239
243-31320-15 ___________________239
243-41010-15 ___________________261
243-41310-15 ___________________261
243-51000 ______________________258
243-52000 ______________________264
243-5511-1/1 ____________________266
243-5511-2/1 ____________________266
243-5511-3/1 ____________________266
243-5511-4/1 ____________________266
243-5511-5/1 ____________________266
243-5525-1/1 ____________________266
243-5525-2/1 ____________________266
243-5525-3/1 ____________________266
243-5525-4/1 ____________________266
243-5525-5/1 ____________________266
243-5619-1/1 ____________________266
243-5619-2/1 ____________________266
243-5619-3/1 ____________________266
243-5619-4/1 ____________________266
243-5619-5/1 ____________________266
243-5622-1/1 ____________________266
243-5622-2/1 ____________________266
243-5622-3/1 ____________________266
243-5622-4/1 ____________________266
243-5622-5/1 ____________________266
243-5625-1/1 ____________________266
243-5625-2/1 ____________________266
243-5625-3/1 ____________________266

243-5625-4/1 ____________________266
243-5625-5/1 ____________________266
243-5719-1/1 ____________________267
243-5719-2/1 ____________________267
243-5719-3/1 ____________________267
243-5719-4/1 ____________________267
243-5719-5/1 ____________________267
243-5722-1/1 ____________________267
243-5722-2/1 ____________________267
243-5722-3/1 ____________________267
243-5722-4/1 ____________________267
243-5722-5/1 ____________________267
243-5725-1/1 ____________________267
243-5725-2/1 ____________________267
243-5725-3/1 ____________________267
243-5725-4/1 ____________________267
243-5725-5/1 ____________________267
243-61010-15 ___________________227
243-61310-15 ___________________227
243-61320-15 ___________________227
243-61360-15F __________________227
243-62010-15 ___________________231
243-62310-15 ___________________231
243-62320-15 ___________________231
243-62360-15F __________________231
243-63010-15 ___________________235
243-63310-15 ___________________235
243-63320-15 ___________________235
243-63360-15F __________________235
243-8011 _______________________268
243-8012 _______________________268
243-8013 _______________________268
243-8014 _______________________268
243-8021 _______________________268
243-8031 _______________________268
243-8032 _______________________268
243-8033 _______________________268
243-8034 _______________________268
243-8041 _______________________268
244-11000-15 ___________________213
244-11300-15 ___________________213
244-11305-15 ___________________213
244-11600-1 ____________________213
244-11600-1 ____________________229
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244-x to 306-x

244-21000-15 ___________________217
244-21300-15 ___________________217
244-21600-1 ____________________217
244-22000-15 ___________________221
244-22300-15 ___________________221
244-22600-1 ____________________221
244-23000-15 ___________________225
244-23300-15 ___________________225
244-23600-1 ____________________225
244-31000-15 ___________________241
244-31300-15 ___________________241
244-31600-1 ____________________241
244-31600-1 ____________________263
244-41000-15 ___________________263
244-41300-15 ___________________263
244-51000 ______________________259
244-52000 ______________________265
244-61000-15 ___________________229
244-61300-15 ___________________229
244-62000-15 ___________________233
244-62300-15 ___________________233
244-63000-15 ___________________237
244-63300-15 ___________________237
244-8011 _______________________268
244-8012 _______________________268
244-8013 _______________________268
244-8014 _______________________268
244-8021 _______________________268
244-8031 _______________________268
244-8032 _______________________268
244-8033 _______________________268
244-8034 _______________________268
244-8041 _______________________268
245-11010-15 ___________________243
245-11310-15 ___________________243
245-21010-15 ___________________247
245-21310-15 ___________________247
245-31010-15 ___________________255
245-31310-15 ___________________255
245-61010-15 ___________________251
245-61310-15 ___________________251
246-11000-15 ___________________245
246-11300-15 ___________________245
246-11600-1 ____________________245

246-11600-1 ____________________253
246-21000-15 ___________________249
246-21300-15 ___________________249
246-21600-1 ____________________249
246-31000-15 ___________________257
246-31300-15 ___________________257
246-31600-1 ____________________257
246-61000-15 ___________________253
246-61300-15 ___________________253
264-16302 ______________________173
264-17302 ______________________173
264-40303-02 ___________________170
264-60303-02 ___________________170
264-60303-12 ___________________170
264-61303-02 ___________________171
264-61303-12 ___________________171
272-30000-31 ___________________172
302-40064-01 ___________________ 43
302-40064-01TH _________________ 43
302-40064-02 ___________________ 43
302-40064-02TH _________________ 43
302-40064-05 ___________________ 43
302-40064-05TH _________________ 43
302-40065-03 ___________________ 43
302-63014-02 ___________________ 43
302-63064-02 ___________________ 43
302-65015-03 ___________________ 43
302-65016-04 ___________________ 43
302-65065-03 ___________________ 43
302-65066-04 ___________________ 43
304-40054-01 ___________________ 55
304-40054-01TH _________________ 55
304-40054-02 ___________________ 55
304-40054-02TH _________________ 55
304-40054-05 ___________________ 55
304-40054-05TH _________________ 55
304-40055-03 ___________________ 55
304-40064-01 ___________________ 55
304-40064-01TH _________________ 55
304-40064-02 ___________________ 55
304-40064-02TH _________________ 55
304-40064-05 ___________________ 55
304-40064-05TH _________________ 55
304-40065-03 ___________________ 55

304-60064-02 ___________________ 55
304-65055-03 ___________________ 55
304-65056-04 ___________________ 55
304-65065-03 ___________________ 55
304-65066-04 ___________________ 55
304-68004-02 ___________________ 63
304-68014-02 ___________________ 63
304-69014-02 ___________________ 59
304-69064-02 ___________________ 59
304-78006-03 ___________________ 63
304-78016-03 ___________________ 63
304-78106-04 ___________________ 63
304-78116-04 ___________________ 63
304-79016-03 ___________________ 59
304-79066-03 ___________________ 59
304-79116-04 ___________________ 59
304-79166-04 ___________________ 59
304-80014-01 ___________________ 63
304-80014-02 ___________________ 63
304-80014-05 ___________________ 63
304-80016-03 ___________________ 63
304-80064-01 ___________________ 63
304-80064-02 ___________________ 63
304-80064-05 ___________________ 63
304-80066-03 ___________________ 63
304-90014-01 ___________________ 59
304-90014-01TH _________________ 59
304-90014-02 ___________________ 59
304-90014-02TH _________________ 59
304-90014-05 ___________________ 59
304-90014-05TH _________________ 59
304-90016-03 ___________________ 59
304-90064-01 ___________________ 59
304-90064-01TH _________________ 59
304-90064-02 ___________________ 59
304-90064-02TH _________________ 59
304-90064-05 ___________________ 59
304-90064-05TH _________________ 59
304-90066-03 ___________________ 59
306-60067-12 ___________________121
306-61067-12 ___________________121
306-62067-12 ___________________121
306-65069-14 ___________________121
306-66069-14 ___________________121
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306-67069-14 ___________________121
308-50100-41 ___________________277
308-50100-42 ___________________277
308-50101-41 ___________________277
308-50101-42 ___________________277
308-50102-41 ___________________277
308-50102-42 ___________________277
308-50103-41 ___________________277
308-50103-42 ___________________277
308-51100-41 ___________________277
308-51100-42 ___________________277
308-52100-41 ___________________277
308-52100-42 ___________________277
308-52200-41 ___________________277
308-52200-42 ___________________277
308-61013 ______________________279
308-62113 ______________________279
308-62123 ______________________279
308-62213 ______________________279
308-62223 ______________________279
315-15401 ______________________122
315-15402 ______________________122
340-60054-02 ___________________ 55
401-51101-51 ___________________ 23
401-51101-51VP1 ________________ 23
401-51151-51 ___________________ 23
401-51151-51VP1 ________________ 23
401-51501-51 ___________________ 23
401-51501-51VP1 ________________ 23
401-55101-51 ___________________ 23
401-55101-51VP1 ________________ 23
401-55151-51 ___________________ 23
401-55151-51VP1 ________________ 23
401-55501-51 ___________________ 23
401-55501-51VP1 ________________ 23
402-51101-51 ___________________ 25
402-51101-51VP1 ________________ 25
402-51501-51 ___________________ 25
402-51501-51VP1 ________________ 25
501-50096-183 __________________193
502-14170-153 __________________191
502-14170-153PG1 _______________191
502-50096-183 __________________192
511-50500-193 __________________184

511-50501-193 __________________184
512-22170-453 __________________183
512-23170-453 __________________183
512-50500-163 __________________185
512-50501-163 __________________185
882-201 ________________________327
882-204-W1 ____________________326
882-300 ________________________327
884-044-W1 ____________________312
884-045-W1 ____________________312
884-046-W1 ____________________312
884-050-W1 ____________________310
884-051-W1 ____________________310
884-055-W1 ____________________322
884-057-W1 ____________________322
884-100 ________________________300
884-101 ________________________300
884-102 ________________________300
884-150 ________________________298
884-151 ________________________298
884-152 ________________________298
884-200 ________________________300
884-201 ________________________300
884-202 ________________________300
884-250 ________________________298
884-251 ________________________298
884-252 ________________________298
884-260 ________________________302
884-261 ________________________302
884-262 ________________________302
884-303 ________________________300
884-353 ________________________300
884-401 ________________________300
884-406 ________________________300
884-451 ________________________300
884-453 ________________________300
884-500 ________________________302
884-501 ________________________302
884-502 ________________________302
884-503 ________________________302
884-504 ________________________302
884-525 ________________________298
884-526 ________________________298
884-527 ________________________298

884-650 ________________________324
884-700-W125 __________________318
884-700-W25 ___________________314
884-701-W119 __________________318
884-701-W122 __________________318
884-701-W125 __________________318
884-701-W19 ___________________316
884-701-W22 ___________________316
884-701-W25 ___________________316
884-702-W11 ___________________316
884-702-W111 __________________318
884-703-W47 ___________________316
884-708-W119 __________________318
884-708-W122 __________________318
884-708-W125 __________________318
884-708-W19 ___________________314
884-708-W22 ___________________314
884-708-W25 ___________________314
884-710-W125 __________________318
884-710-W25 ___________________314
884-711-W125 __________________318
884-711-W25 ___________________316
884-712-W125 __________________318
884-712-W25 ___________________314
884-713-W11 ___________________316
884-713-W111 __________________318
884-720-W11 ___________________318
884-720-W19 ___________________318
884-720-W22 ___________________318
884-720-W25 ___________________318
884-720-W47 ___________________318
884-730-W11 ___________________318
884-730-W25 ___________________318
886-115-W21 ___________________310
886-461-xx _____________________306
886-471-xx _____________________306
886-472-xx _____________________306
886-474-xx _____________________306
886-601 ________________________324
886-601-1 ______________________324
886-604 ________________________324
886-900 ________________________306
886-900-W1 ____________________300
886-900-W1 ____________________306
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886-900-W3 ____________________306
886-900-W5 ____________________306
886-903-W1 ____________________308
888-214 ________________________300
890-044-W1 ____________________313
890-045-W1 ____________________313
890-046-W1 ____________________313
890-050-W1 ____________________311
890-051-W1 ____________________311
890-055-W1 ____________________323
890-056-W1 ____________________323
890-057-W1 ____________________323
890-058-W1 ____________________323
890-100-W1 ____________________301
890-100-W1 ____________________325
890-100-W10 ___________________301
890-115-W21 ___________________311
890-302 ________________________299
890-303 ________________________299
890-304 ________________________299
890-305 ________________________299
890-305 ________________________303
890-306 ________________________299
890-306 ________________________303
890-307 ________________________299
890-307 ________________________303
890-317 ________________________299
890-317 ________________________301
890-323-xx _____________________307
890-330-xx _____________________307
890-331 ________________________301
890-332 ________________________301
890-333 ________________________301
890-334 ________________________301
890-335 ________________________301
890-336 ________________________299
890-348 ________________________299
890-504 ________________________302
890-602-W1 ____________________309
890-602-W5 ____________________309
890-700-W25 ___________________315
890-701-W19 ___________________315
890-701-W19 ___________________317
890-701-W22 ___________________315

890-701-W22 ___________________317
890-701-W25 ___________________315
890-701-W25 ___________________317
890-702-W11 ___________________317
890-703-W47 ___________________317
890-705-W50 ___________________320
890-710-W25 ___________________315
890-710-W25/1 __________________319
890-711-W25 ___________________315
890-711-W25 ___________________317
890-711-W25/1 __________________319
890-713-W11 ___________________317
890-713-W11/1 __________________319
890-720-W11 ___________________319
890-720-W19 ___________________319
890-720-W22 ___________________319
890-720-W25 ___________________319
890-720-W47 ___________________319
890-731-W25 ___________________319
892-100 ________________________305
892-103 ________________________305
892-104 ________________________305
892-200 ________________________304
892-202 ________________________304
892-203 ________________________304
892-210 ________________________304
892-300 ________________________304
892-301 ________________________304
892-302 ________________________304
892-303 ________________________304
892-304 ________________________304
892-400 ________________________305
892-401 ________________________305
892-402 ________________________305
892-403 ________________________305
892-404 ________________________305
892-405 ________________________305
892-705-W1 ____________________321
892-705-W2 ____________________321
892-903 ________________________326
894-301 ________________________132
894-301 ________________________305
894-302 ________________________132
910-20015 ______________________292

910-20020 ______________________292
910-20145 ______________________292
910-20146 ______________________292
910-20150 ______________________292
910-20320 ______________________292
910-20330 ______________________292
910-22015 ______________________287
910-22020 ______________________287
910-22715/1 ____________________287
910-22720/1 ____________________287
910-60045 ______________________287
910-60050 ______________________287
910-60645/1 ____________________287
910-60650/1 ____________________287
911-32004 ______________________289
911-32006 ______________________289
911-32044 ______________________289
911-32046 ______________________289
911-32244 ______________________289
911-32246 ______________________289
911-33008 ______________________289
911-33009 ______________________289
911-33048 ______________________289
911-33049 ______________________289
911-33248 ______________________289
911-33249 ______________________289
930-61nn0 ______________________159
930-61nn4 ______________________159
930-66nn4 ______________________159
930-66nn5 ______________________159
936-61nn0 ______________________159
936-61nn4 ______________________159
936-66nn4 ______________________159
936-66nn5 ______________________159
961-40nn2-03 ___________________151
961-40nn2-12 ___________________151
961-40nn6-03 ___________________151
961-40nn6-12 ___________________151
961-60nn2-03 ___________________151
961-60nn2-07 ___________________151
961-60nn2-12 ___________________151
961-60nn2-17 ___________________151
961-60nn6-03 ___________________151
961-60nn6-07 ___________________151
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961-60nn6-12 ___________________151
961-60nn6-17 ___________________151
962-17nn2/1 ____________________152
962-40202-03 ___________________169
962-40206-03 ___________________169
962-40322-03 ___________________169
962-40326-03 ___________________169
962-40nn2-03 ___________________151
962-40nn2-12 ___________________151
962-40nn6-03 ___________________151
962-40nn6-12 ___________________151
962-60202-03 ___________________169
962-60202-12 ___________________169
962-60206-03 ___________________169
962-60206-12 ___________________169
962-60322-03 ___________________169
962-60322-12 ___________________169
962-60326-03 ___________________169
962-60326-12 ___________________169
962-60nn2-03 ___________________151
962-60nn2-07 ___________________151
962-60nn2-12 ___________________151
962-60nn2-17 ___________________151
962-60nn6-03 ___________________151
962-60nn6-07 ___________________151
962-60nn6-12 ___________________151
962-60nn6-17 ___________________151
971-nn006-21 ___________________155
971-nn006-31 ___________________155
971-nn009-21 ___________________155
971-nn009-31 ___________________155
971-nn010-21 ___________________155
971-nn010-31 ___________________155
971-nn011-21 ___________________155
971-nn011-31 ___________________155
971-nn012-21 ___________________155
971-nn012-31 ___________________155
971-nn013-21 ___________________155
971-nn013-31 ___________________155
971-nn018-21 ___________________155
971-nn018-31 ___________________155
971-nn019-21 ___________________155
971-nn019-31 ___________________155
971-nn020-22 ___________________155

971-nn021-22 ___________________155
971-nn022-22 ___________________155
971-nn023-22 ___________________155
971-nn026-21 ___________________155
971-nn026-31 ___________________155
971-nn029-22 ___________________155
971-nn039-22 ___________________155
971-nn050-22 ___________________155
971-nn051-22 ___________________155
971-nn053-22 ___________________155
972-nn006-22 ___________________155
972-nn006-31 ___________________155
972-nn009-22 ___________________155
972-nn009-31 ___________________155
972-nn010-22 ___________________155
972-nn010-31 ___________________155
972-nn011-22 ___________________155
972-nn011-31 ___________________155
972-nn012-22 ___________________155
972-nn012-31 ___________________155
972-nn013-22 ___________________155
972-nn013-31 ___________________155
972-nn018-22 ___________________155
972-nn018-31 ___________________155
972-nn019-22 ___________________155
972-nn019-31 ___________________155
972-nn020-22 ___________________155
972-nn021-22 ___________________155
972-nn022-22 ___________________155
972-nn023-22 ___________________155
972-nn026-22 ___________________155
972-nn026-31 ___________________155
972-nn029-22 ___________________155
972-nn039-22 ___________________155
972-nn050-22 ___________________155
972-nn051-22 ___________________155
972-nn053-22 ___________________155
981-nn010-21 ___________________157
981-nn010-31 ___________________157
981-nn011-21 ___________________157
981-nn011-31 ___________________157
981-nn012-21 ___________________157
981-nn012-31 ___________________157
981-nn013-21 ___________________157

981-nn013-31 ___________________157
982-nn010-21 ___________________157
982-nn010-31 ___________________157
982-nn011-21 ___________________157
982-nn011-31 ___________________157
991-500200-11 __________________141
991-500300-11 __________________141
991-500400-11 __________________141
991-500500-11 __________________141
991-500600-11 __________________141
991-500700-11 __________________141
991-500800-11 __________________141
991-500900-11 __________________141
991-501000-11 __________________141
991-501100-11 __________________141
991-501200-11 __________________141
991-501300-11 __________________141
991-501400-11 __________________141
991-501500-11 __________________141
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Legal Notes

Legal Notes

Copyright 2015 by ept GmbH
All rights reserved. All texts, photos, 
graphics and drawings and their 
arrangement are protected by copyright. 
The contents must not be copied, 

to third parties without written consent.

All trademarks and trade names in this 
catalog are the marks of the respective 
owner(s) and any authorized use thereof 
is strictly prohibited, even if they are not 
expressly marked as such in the text.

Note
The publisher also points out that 
despite careful checking of the contents 
the catalog may contain incorrect 
information or data. We also reserve the 
right to supplement, change of remove 
the information in the catalog at any 
time without notice. Therefore, in case 
of a contract conclusion, only the 
product descriptions and information in 

be applicable.

Errors and omissions excepted. Should you discover errors or incorrect information in this catalog, please inform us in written form.
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