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Low-Angle Mating / Unmating Interface Connectors 
EX60B Series

High speed data transfer
2.5 Gbps Eye Pattern Output Waveform

■Features 
1. Angle Mating / Unmating 

The cradle mount plug incorporates a unique 
rotating mating/unmating guide allowing the 
portable device to be placed or removed at an 
angle, up to 20° max. In addition, the angle mating 
force is approximately 3N(29 pos.), with extremely 
low unmating forces.

2. High durability 
Bellow configuration of the contacts guarantees 
10,000 angle mating/unmating cycles, without any 
degradation of electr ical and mechanical 
performance.

3. High-Speed Data Transfer  
A full eye pattern is maintained at a speed of 2.5 G 
bps, making i t appl icable for high-speed 
differential signals of the USB 2.0 and PCI-
EXPRESS. 

4. Secure attachment 
Standard or extended flange versions of the 
receptacle can be mounted directly to the portable 
device’s case. The cradle mount plug is attached 
using screws.

5. Low profile - Space-Saving 
Small size (4 mm high ∞ 6.8 mm deep) of the 
Receptacle allows efficient use of space in a 
portable device. 

■Applications
PDA and POS terminals, electronic books, tablet 
PCs, mobile TVs, media players, digital cameras 
and other devices requiring high durability angle 
mating/unmating connectors.

Mating at 20° angle

Extended flanges

Device case

Lift (rotate)

20°20°

Plug 

(Cradle mount)

Receptacle 

(Portable device mount) 

Rotating mating/unmating guide

Angle mating/unmating

Extended flange mounting

In cases where the application will demand a high level of reliability, such as automotive, 
please contact a company representative for further information.

A
pr

.1
.2

02
3 

C
op

yr
ig

ht
 2

02
3 

H
IR

O
S

E
 E

LE
C

T
R

IC
 C

O
., 

LT
D

. A
ll 

R
ig

ht
s 

R
es

er
ve

d.



2

EX60B Series●Low-Angle Mating / Unmating Interface Connectors

■Specifications

■Materials/ Finish
●Receptacles (Portable device mount)

Insulator

Contacts

Metal shield

LCP

Copper alloy

Stainless steel

Color: Black

Contact area: Gold plated

Tin plated

UL94V-0

-------

-------

 Component Material Finish Remarks

Note: Includes temperature rise caused by the current flow.

Rating
Current raring  0.5A

Voltage rating  125V AC
Operating temperature range _55ç to +85ç

Characteristic Specification Conditions

1000Mø min.

No flashover or insulation breakdown.

60mø max.

No electrical discontinuity of 1μ sec. max. 

Contact resistance: 100mø max.

No electrical discontinuity of 1μ sec. max. 

Contact resistance: 100mø max.

Mating:  10N max. (Horizontal), 

 5N max. (At 20° angle)

Un-mating: 10N max. (Horizontal),

 2N max. (At 20° angle)

Contact resistance: 100mø max.

Contact resistance: 100mø max. 

Insulation resistance: 1000M ø min.

Contact resistance: 100mø max.

Insulation resistance: 5Mø min.(Dry state)

No corrosions 

1.Insulation resistance

2.Dielectric withstanding voltage

3.Contact resistance

4.Vibration

5.Shock

6.  Mating/un-mating 

forces

 

7.Durability 

   (mating/un-mating)

8.Temperature cycle

9.Humidity

10.Salt spray

250V DC

250V AC/ one minute

100mA DC

Frequency: 10 to 55 Hz, single amplitude of 0.75mm, 

for 2 hours in 6 axis.

Acceleration of 490 m/s2, 11 ms duration, sine half-wave waveform, 

3 cycles in each of the 6 axis.

With corresponding connector.

5000 cycles (Straight mating) 

10000 cycles (At 20° angle)

96 hours at temperature of 60ç and humidity of 90% to 95%.

5% salt water solution for 48 hours

●Plugs (Cradle mount)

Insulator

Contacts

Metal shield

Guide

Spring

Polyamide

Copper alloy

Stainless steel

Stainless steel

Stainless steel 

Color: Black

Contact area: Gold plated

Tin-plated

-------

-------

UL94V-0 

-------

-------

-------

-------

 Component Material Finish Remarks

■Ordering information

EX 60 B - 29 P - FL

●Receptacles (Portable device mount)

1 2 3 4 51

Series name  : EXB

Termination type  : 60 : Right angle SMT

Number of contacts : 15, 29

Contact type P : Male contact (Receptacle = device mount)

 S : Female contact (Plug = cradle mount)

Option FL : Extended flanges

1

2

3

4

5

●Plugs (Cradle mount)

EX 60 B - 29 S
1 12 3 4

Temperature : -55ç ➝ +15ç to +35ç ➝ +85ç ➝ + 15ç to +35ç

Time (Minutes) : -30 ➝ +2 to 3 ➝ 30 ➝ +2 to 3 5 cycles
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EX60B Series●Low-Angle Mating / Unmating Interface Connectors

B Recommended PCB mounting pattern

■Receptacles
●15 pos., 29 pos. (Standard)

●29 pos. (Extended flanges)

●EX60B-29P and EX60B-29P-FL

EX60B

A

B C

4

6
.8

0
.8

4
.0

5
0

.9

ED

F G

0.3

P=0.6 0.2(Contact width)

1
4.1

Contact No. **Contact No. 1

EX60B

16.8

13.65 12.35

12.9514.25

P=0.6 0.2(Contact width)

13.3514.65
1

.6

6
.8

13.5 12.2

0.3

4
0

.8

0
.9

4
.0

5

1
4.1

Contact No. 29Contact No. 1

16.8

0.4

13.4 12.1

4
.7

2

0
.4

2

2
.1

13.314.6

P=0.6

12.2 10.9

11.4

4

Pad

Pad

Ø1.6

Through hole

PCB edge

Extended flanges

CL No. RoHSPart number

232-0612-8 YESEX60B-29P-FL

Part number CL No. A B C D E F G RoHSHRS No.

EX60B-29P

EX60B-15P

29

15

CL232-0611-5

CL232-0621-9

16.8

8.4

13.65

9.45

12.35

8.15

14.25

10.05

12.95

8.75

13.5

9.3

12.2

8.0
YES

3.7

9.2

2.4

PCB edge

Through hole

Pad

0.4

8.4

2
.1

2
0

.4

P=0.6

7.9

2
4

.7

Ø1.6

Pad

●EX60B-15P
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EX60B Series●Low-Angle Mating / Unmating Interface Connectors

■Portable device case cutout

EX60B

A

4
.2

5
(1

)

B

Board mounting surface

■Packaging specifications

Unreeling direction

Unreeling direction

2

4

12

A

B C

1
.7

5Ø1.5

(Ø
3

8
0

)

(2)D

(Ø13)

Note: 1,200 pieces per reel.

Part number A B

EX60B-29P

EX60B-29P-FL

EX60B-15P

14.5

10.3

13.2

9

Part number A B C D

EX60B-29P

EX60B-29P-FL

EX60B-15P

20.2

14.2

40.4

28.4

44.0

32.0

44.4

32.4
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EX60B Series●Low-Angle Mating / Unmating Interface Connectors

H I

J

0.8

A B

K

L M

C D

1
.3

2
.2

(3
.1

)
8

.5

0
.9

4
.3

5

3
.8

5

1
.7

E F

G

P=0.6

Ø2
.4

0.2(Contact width)

0.3

Contact No.**Contact No.1

Rotating mating
unmating guide

0.8
2.2

2.354.1

●15 pos., 29 pos.

■Plug (Cradle mount)

■Recommended PCB mounting pattern
BA

C

E

G2.2(Land)

1.4(Through hole)

D

F

P=0.6

R0.4
R0.8 0.4

0
.8

(T
h

ro
u

g
h

 h
o

le
)

1
.6

(L
a

n
d

)

Ø2.6(Hole)

3
.9

2
.9

5

2
.2

1
.82

PCB edge

Part number Number of contacts HRS No. A B C

EX60B-29S

EX60B-15S

29

15

CL232-0613-0

CL232-0622-1

(16.0)

(11.8)

(15.6)

(11.4)

13.6

9.4

D E F G H I J K L M RoHS

13.2

9.0

11.15

6.95

10.75

6.55

16.8

8.4

13.3

9.1

12.0

7.8

11.85

7.65

11.45

7.25

15.85

11.65

15.45

11.25
YES

Part number A B C D E F G

EX60B-29S

EX60B-15S

15.85

11.65

15.45

11.25

13.6

9.4

13.2

9.0

11.85

7.65

11.45

7.25

16.8

8.4
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EX60B Series●Low-Angle Mating / Unmating Interface Connectors

■Cradle case mounting recommendations - Plug

Notes        The maximum opening angle of the rotating mating/unmating guide is 25°. Do not exceed this angle. 

Notes        Device’s case must have the recommended cutout dimensions. 

Assure that there is no interference with the free movement and operation of the mating/unmating guide.

Notes        Use screw (not supplied) to attach the receptacle to the case.

1

2

3

Board mounting surface(1
)

(4
.1

)

5
.5

M
IN

A B2MIN

25°M
A

X

1

2 2

Screw attachment

■Packaging Specifications (Plug, EX60B-29S)

Unreeling direction

Unreeling direction

2
4

16

Ø1.5

A

B C

1.
75

(Ø
38

0)

(2)D

(Ø13)

Center of vacuum
pick-up area

14
.4

2.4

Note: 800 pieces per reel.

Part number A B

EX60B-29S

EX60B-15S

13.65

9.45

12.35

8.15

Part number A B C D

EX60B-29S

EX60B-15S

26.2

20.2

52.4

40.4

56.0

44.0

56.4

44.4
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EX60B Series●Low-Angle Mating / Unmating Interface Connectors

■Mating cross-section

Flange

Flange

EX60B-**S

Plug (cradle mount)

EX60B-**P

Receptacle (Portable device mount)

(4
.7

5
)

(14)

■Recommended Temperature Profile

250

(Tamperature)

(Time)

(ç)

200

150 150ç

180ç

250ç

90 sec.

Preheating Soldering

30 sec.

230ç min

100

50

Note 1:  Up to 2 cycles of Reflow soldering are possible under the same conditions, provided that there 

is a return to normal temperature between the first and second cycle.

Note 2:  The temperature profile indicates the board surface temperature at the point of contacts with the 

connector terminals.
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EX60B Series●Low-Angle Mating / Unmating Interface Connectors

Mating/unmating angle 20°
(Z-axis)

Cradle

(1) 0 to 0.7mm (2) 4.8±0.1mm

1. Mating/unmating angles (see illustrations below)
(1) Angle on the Z-axis is 20° max.
(2) Angle on the X-axis is 3° max.

2.Dimensional requirements
(1) Distance between the flanges of the receptacle and plug: 0 to 0.7 mm.
(2) Distance between the PCB mounting surface of the plug (cradle) and the PCB surface of the receptacle (portable device): 

4.8±0.1 mm.

3.Portable device removal
The point of the rotation of the portable device during it’s removal from the cradle should be at the distance of 6.5 mm min. 
as illustrated below.

Mating/ unmating angle 3°
(X-axis)

6.5 min

Cradle

Cradle

Portable device

Receptacle
front flange surface

Cradle connector flange surface

Point of rotation
Lift and remove

■Portable device case and cradle design requirements

The characteristics and the specifications contained herein are for reference purpose.  Please refer to the latest customer drawings prior to use.
The contents of this catalog are current as of date of 3/2014. Contents are subject to change without notice for the purpose of improvements.

6-3,Nakagawa Chuoh-2-Chome,Tsuzuki-Ku,Yokohama-Shi 224-8540,JAPAN
TEL: +81-45-620-3526  Fax: +81-45-591-3726
http://www.hirose.com
http://www.hirose-connectors.com

®

A
pr

.1
.2

02
3 

C
op

yr
ig

ht
 2

02
3 

H
IR

O
S

E
 E

LE
C

T
R

IC
 C

O
., 

LT
D

. A
ll 

R
ig

ht
s 

R
es

er
ve

d.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Adobe Gray - 20% Dot Gain)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Oblique
    /Symbol
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /Times-Roman
    /ZapfDingbats
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 144
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 1.20
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 144
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 1.50
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


