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Modular Jack Connectors for High Speed LAN Transmission

TM21R Series

BFeatures

1.

Supports High Speed LAN Transmission

Complies with TIA/EIA-568-B data wiring requirements,
guaranteeing Cat.5e transmission for the single port
configuration and Cat.5 transmission performance for the
multi-port configuration.

As such, these products fully support Gigabit Ethernet
(1000BASE-T) and Fast Ethernet (100BASE-TX) high
speed LAN transmission.

. Built-in Light Indicators

There is no need to design a separate space for the light
indicators as they are built-in the connector, enabling
space-saving. (Fig.1)

Compared with LED type indicators, they do not emit any
electrical noise. (Fig.2)

. EMI protection

Metal shield covers the outer surfaces of the connectors
assuring complete protection against electromagnetic
interference.

. FCC Standards

Meets requirements of FCC Title 47, Part 68, Subpart F.

. THR (Through-Hole Mounting) Type

THR (Through-Hole Mounting) compatible type is
available.

MApplications
LAN Equipment, Office Equipment and Measuring Devices.

Built-in Light Indicators

Light Indicator

Light Pipe

Housing Light Indicator Area

Light Indicator

e

One additional TM21 multi-port jack can be mounted
in the space previously occupied by LEDs.

Fig.1

Built-in LED Type
(Easily affected by
noise.)

Built-in Light Pipe Type
(Not affected by noise.)

Fig.2

In cases where the application will demand a high level of reliability, such as automotive,

please contact a company representative for further information.

2021.93) ].Rs 1



http://www.arrow.com

TM21R Series®Modular Jack Connectors for High Speed LAN Transmission

BMProduct Specifications

Ratings

Rated Current 1A

Operating Temperature : -55 to +85C (Note)

Rated Voltage 125V AC

Storage Temperature Range : -25 to +60C

Item

Specification

Conditions

1.Insulation Resistance

100MQ min

100v DC

2.Withstanding Voltage

(Between Adjacent Contacts)

No flashover or insulation breakdown

500V AC for 1min.

3.Withstanding Voltage

(Between Contact and Shield)

No flashover or insulation breakdown

1500V AC for 1min.

4.Contact Resistance

230mQ max.

100mA DC

5.Vibration

No electrical discontinuity of 5 us or more
Contact resistance : 250mQ max.

2 hours / 3 axis

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

6.Shock

No electrical discontinuity of 5 4s or more
Contact resistance : 250mQ max.

Acceleration of 490 m/s?, 11 ms duration, sine half-wave
waveform, 3 cycles in each of the 3 axis

7.Mating Durability

Contact resistance : 250mQ max.

200 cycles

8.Temperature Cycle

Contact resistance : 250mQ max.
Insulation resistance : 100MQ min.

5 cycles

(Temperature : -55C—+5TC to +35C—»+85C—+5C to +35C
Duration : 30 — 5 — 30 — 5 (Minutes)

9.Humidity

Contact resistance : 250mQ max.
Insulation resistance : IMQ min. (High humidity)
Insulation resistance : 10MQ min. (Dry state)

500 hours at temperature of 40C and humidity of 90% to 95%
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10.Salt Spray

Contact resistance : 250mQ max.

Exposed to density 5% salt water for 48 hours

Note : Includes temperature rise caused by current flow.

BMaterials / Finish

Part Material Finish Remarks
Insulator Synthetic Resin Color : Black UL94V-0
Contact Copper Alloy Contgct Area : Gold Plating 1.27 L

Termination Area : Gold Plating
Light Pipe Polycarbonate Color : Clear —
Shield Copper Alloy Tin Plating —

BProduct Number Structure

Refer to the chart below when determining the product

specifications from the product number.

Please select from the product numbers listed in this catalog

when placing orders.

LP (50) e

© Series Name T™M21
@ Connector Type R : Jack
© Jack Type Number 5 : Right Angle PCB Through-Hole Type

O Jack Performance Level Code A':
B
C

Cat.5 (Single row, multi-port)

: Cat.5 (Double row, multi port)
: Supports Cat.5e (Single port)

@ Jack Mating Port Size 8

48:

@Jacks
T™M21 R-5A-32 32
O © o0 6 0

D -
o

® ©0

. 8 contacts

8 contacts /4 ports
8 contact/6 ports

@O Number of Contacts 8 :
32:
48

8 contacts
8 contacts inserted in 4 ports=32 contacts
8 contacts inserted in 6 ports=48 contacts

@ Number of Rows

Blank : Single row
D : Double row

© Option

LP:
Blank : Without light pipe
DIR : THR (Through-Hole Mounting)

With light pipe inserted

© RoHS Compliant

(50)
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BModular Jack Connectors Supporting Cat.5e
@Single Port With Built-in Light Pipe

Part No.

HRS No.

RoHS

TM21R-5C-88-LP(50)

222-2892-0 50

YES

@Single Port Without Light Pipe

Part No.

HRS No.

RoHS

TM21R-5C-88(50)

222-2893-2 50

YES
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@®Single Port (Through-Hole Mounting Type)

Part No.

HRS No.

RoHS

TM21R-5C-88-DIR

222-2091-0 00

YES

21
16 (5.5)
Contact No.8 ContactNo.1 & ]
RO s ‘ N = 2
2l = =
o 2| & s | 5
A = h‘
© 2.8 w /P
E
0.25 ® 1 0.35
3.05 6.35 2.54
10.25 13.05
0.8
== 24
©
©
rt
Contact No.7 THod T op-arent Contact No.1
Contact No.8 Contact No.2
11.9
21
16 (5.5)
Contact No.8 Contact No.1 g g
o : : Ve ﬂ—\E 2 I
o« ==
S = | ;
o - [ -~
3 = h‘
' © (2.8) I w 4\
© o — =
0.45 \‘ 025 ° 1 ‘ 0.35
= T
11.43 3.05 6.35 2.54
10.25 13.05
24
©
©
7 N
St
Contact No.7 THOd T OF-urenL Contact No.1
Contact No.8 Contact No.2
11.9
16 @ 21
S 55
Contact No.8 " | Contact No.1 .
F =]
o o« B
= = |
28 | | T
@ 1L . 0.35
o
g 72 94 2.54

Contact No.7.
Contact No.8

Contact No.1
Contact No.2
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@®Recommended PCB Mounting Patterns

@With Built-in Light Pipe @®Without Light Pipe
@Through-Hole Mounting Type
[6>11.9
8.89
> 6.35
3.81 LED Mounting Area [6> 8.89
o 127 / LED Light Emission Area [6> J | 6.35
A 3.81
e
< @ @ No Ground Traces [3> ‘9)3, L1127
o vy Contact No.[> b V}e_ ¢ ‘ Contact No.[T>  No Ground Traces [3>
i )
@ ) v z o NS N Zz =
5
3] - g
- i AN ©y / MM
] RIS\ \\Sn ] RSN\
. R\ o I\
5 i © ,\Q' i i
PCB Edge v PCB Edge
11.43 Connector Front Edge 11.43MIN 11.43 Connector Front Edge 11.43MIN
15.75 No Conductive Traces [2> 15.75 No Conductive Traces [2>

*kRecommendations for PCB Design

Note that the contact arrangement for contact No.1 and No.2 and No.7 and No.8 are
switched.

Areas indicated should be free of conductive traces.

Area indicated should be free of ground traces.

4 Recommended board thickness: 1.6mm.

The LED for the jack connector with built-in light pipe is mounted on the PCB.
Please use an LED within the specified dimensions.
For LED specifications, contact the LED manufacturer.

[6) Mount so that the center of the light emitting part of the LED is at the center of the
dimensions indicated in the diagram.

Please check the latest dimension of LED pad with the corresponding LED
manufacturer before designing.

@®Recommended Panel Cutout Diagram

[1>Contact Arrangement

Other Series TM21R Series
75 31 8 532

8 6 4 2 76 41

[5> Applicable LEDs

LED Light Emitting Center

27MAX| | 0% i | [1.5MAX
T T 2 T T
o
(3]

@Same Recommended Cutout for Built-in Light Indicator Type, Type Without Light Indicator and

Through-Hole Mounting Type

45" 3>

(33)
z g
= Lock Lever !
[L>4.5MIN n3 TM21P-88P
P _VelP7oor
PCB Mounting Surface e 5
ET Panel Side | [3>Connector Front Surface
Q 16.4 [(3>2.8 04
——=

*kRecommendations for Panel Design

TM21R—5C—88—-LP

When making the panel, make a notch according to the dimensions shown as a relief for the plug lock lever.
Set the panel mounting position so that the bottom surface of the panel is 0.15mm below the PCB mounting surface.
The contact position of the contact spring is 4.5 (top and sides) and 2.8 §s(back side) from the front surface of the

connector. Please be careful when setting the panel position.
@Usage Precautions for Built-in Light Pipe Type

IPA cleaning at room temperature is recommended for cleaning. When using a liquid-based cleaning agent, the color of
the light pipe (made of polycarbonate resin) may change. Please select a cleaning agent after reviewing the table of

cleaning agent effects on resin issued by cleaning agent manufacturers.
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BModular Receptacles Supporting Cat.5

@1 Row X4 Ports

G 1 I o

I

Part No.

HRS No.

RoHS

TM21R-5A-3232-LP(50)

222-2873-50

YES

(6)

®Recommended PCB Mounting Patterns
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58.93 CL-220 Series SML-010 Series
41.91
13.97
442 6.5 11.9 10.9
LED Mounting Area [4> 6.35 1.2 1.6
LED 3.81 ﬁ f
Light Emission Area [4> 127 0 @ il ‘ g
d] 32-41 ~ j o EP ‘ ~ ©Q m’*EIJ ‘
o il i 0l o = Al NS
3 0 o
() **q;uq]* **EPEP* **EPEP* ng © ] - @@
~S RV VARNARASAIRASENNAN ¢ <) w
ol 2 /"2 T35 g T T T hd T T [N i
— Pl T o) SML-020 Series
e 10.4
X %Y © 27 |
2l /1] | N 227
Z = 6> 0.6
3 ® Contact No.[T> | No conductive traces (2> PCB Edge /H\
4-42 Connector Front Edge | ‘ "
2-¢3.2 53.81 oo
¢ '\'T I
v -
- : @
@
*kRecommendations for PCB Design
Note that the contact arrangement for contact No.1 and No.2 and No.7  [4)Applicable LEDs
and No.8 are switched. Series Name Manufacturer
For LED specifications, contact the LED manufacturer. CL-220 Citizen Electronics Co., Ltd.
Areas indicated should be free of conductive traces. CL-221 Citizen Electronics Co., Ltd.
3 Recommended board thickness: 1.6mm. SML-010 Rohm Co., LTD
The LED for the jack connector with built-in light pipe is mounted on the SML-020 Rohm Co., LTD
PCB. Please use the compatible LEDs shown on the table.
For LED specifications, contact the LED manufacturer. Contact A.rrangement .
Mount so that the center of the light emitting part of the LED is at the ,‘,Othir Sg”e% :leﬂ See”e;
center of the dimensions indicated in the diagram.
[6) Please check the latest dimension of LED pad with the corresponding bbb
LED manufacturer before designing. 1 3 5 7 2 3 5 8
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59.18
41.91 259
13.97 Contact No.8 (6)
ﬁ Contact No.1 ~contactNo.6 ég'%
o oo oo O < o -
W% E 2 = B =] ©
1 |
0.45 ol o .
f Contact No.2 = c| 8.5) | H
Contact No.1 | 0.35
53.81 Contact No.7 ;;1 .
58.93 Contact No.8 : :
1 1 10.25 15.525
S=— —
R Rt
NN o
ol L
<
0| ®
11.9 6|
LED Mount Area Dimensions

HS
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@Recommended Panel Cutout Diagram

[ sl
E mi im|mi im
\ e SR SR .
X %ﬁtﬁ I i
== I — == 4 -
. NJ B
S s
A [T>4.5MIN S
13.97 @
o > Contact Spring
Panel Side 59.6
(34) 55>
\
_TM21P—88P [8> Connector Front Surface %

i

Lock Lever

3>359

10.25
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*¥Recommendations for Panel Design

When making the panel, make a notch according to the dimensions shown as a relief for the plug lock lever.

Set the panel mounting position so that the bottom surface of the panel is 0.15mm below the PCB mounting surface.

The contact position of the contact spring is 535(top and sides) and 3.5  (back side) from the front surface of the
connector. Please be careful when setting the panel position.

@®Usage Precautions for Built-in Light Pipe Type

IPA cleaning at room temperature is recommended for cleaning. When using a liquid-based cleaning agent, the color of
the light pipe (made of polycarbonate resin) may change. Please select a cleaning agent after reviewing the table of
cleaning agent effects on resin issued by cleaning agent manufacturers.
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@2 Row X4 Ports

Nepomepaf
hu
b A 325
Ly B Upper Row
L 13.97 P — ®)
.. Uiy u“'ll == Contact No8 Contact No.1 9%
= 1 .. '!l 1
- g o ~| &
TM21R-5B-3232D-LP(50) wjl T -
10 0.35
@2 Row X6 Ports 3| (a5) ‘ !
1.4]
2.5| _|[14.94
| 1. Lover Row Contac 1~ 10.25| |22.125
) © %ﬁe ower How Contacts . g

© ©

g i ¢ <r.$ =

je i o °’$ [}

(O] V¥ o

4 ]

@

(2]

% TM21R-5B-4848D-LP(50)

=

<=E Part No. HRS No. A B C D RoHS

5 TM21R-5B-3232D-LP(50) 222-2879-1 50 59.18 41.91 53.81 58.93 YES

|: TM21R-5B-4848D-LP(50) 222-2885-4 50 87.12 69.85 81.75 86.87

S ®Recommended PCB Mounting Pattern

A

®) B

ad Upper Row LED

= (&> ¥kt Posttion .o 1397

0 Lower Row LED 77 8.89

o (6> Niount Position . | | |635

L — LED Light 381

w Emission Area o L :

N E-g2 Ll 1.27

8 B>1.2\ \ Upper Row Contact Hole (2>

| @
T Ty ‘i& T T AT AN
Lower Row Contact Hole (2>

Q0 RN v ~

o 815 [3 ]2 4 ) [

N @ EACIERE “HYETH -

£ 23 D-#1 Y < 3| §

g 2 3 21?45687 i g ‘c! 2

2 T

o) 77

O LY wl

To) z < , N

N = =

I © @| 4-¢2 [T>Contact No. ’ No Conductive Traces [3> PCB Edge

A 2- 432 C Connector Front Edge

o

o)

n Part No. HRS No. A B c D E
TM21R-5B-3232D-LP(50) 222-2879-1 50 58.93 41.91 53.81 64 4
TM21R-5B-4848D-LP(50) 222-2885-4 50 86.87 69.85 81.75 96 6

*kRecommendations for PCB Design [1)Contact Arrangement
Note that the contact arrangement for contact No.1 and No.2 and No.7 and Other Series TM21R Series
No.8 are switched.
The positions of the upper and lower contacts are as shown in the drawing. /NENENE 815 1% 12
Areas indicated should be free of conductive traces. 8 |6 |4 |2 716 14 1
4 Recommended board thickness : 1.6mm. ERZR RN RIRCR
The LED for the jack connector with built-in light pipe is mounted on the PCB.
Please use the compatible LEDs shown on the table. T8 s 7 2’3578
For LED spemflca_tl_ons, contact the LED manufacturer. _ _ Applicable LEDs
[6) The mounting positions of the upper and lower LED are as shown in the drawing. Sl Ve
Mount so that the center of the light emitting part of the LED is at the center of eries \ame _ anu aclurer
CL-220 Citizen Electronics Co., Ltd.

the dimensions indicated in the diagram. — :
Please check the latest dimension of LED pad with the corresponding LED CL-221 Citizen Electronics Co., Ltd.

manufacturer before designing.
HRS
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®Panel Cutout (5> Contast Spring
0 =+ 1§ T 0 g il =+
Eﬁdﬁ% i ﬁgﬁhﬁﬁﬁ%ﬁ%ﬁ i ﬁgumn i
| mmmmmmmm il mmmmmmmm Il mmmmmmmm il |
B <
- | A
i . im i i il &
o/
NN i
\b I LTI T D77D T TTITTF uiiu LTI T ‘/\D:j/j LTI T 477
©0 =z
- S =
5 Q [™> 4.5MIN . 3
o 13.97 A
7]
@
. A
2 Panel Side
E, B
o
< Part No. HRS No. A B RoHS
E TM21R-5B-3232D-LP(50) 222-2879-1 50 41.91 59.6 YES
-
- TM21R-5B-4848D-LP(50) 222-2885-4 50 69.85 87.54
O +1
@) (34) 5 25 [3>
O
[nd
I—
Q Lock lever
w TM21P — 88P TM21R — 5B — s % % % D — LP
w
m 7
0
@)
04 5
T Z
Lo
(aV]
o
Y
=
K=y
5
o
o
(@]
Lo
A
o
N
—
o
A
[3>Connector Front Surface %
6 MAX
|
3359
10.25

*kRecommendations for Panel Design

When making the panel, make a notch according to the dimensions shown as a relief for the plug lock lever.

Set the panel mounting position so that the bottom surface of the panel is 0.15mm below the PCB mounting surface.

The contact position of the contact spring is 535 (upper and side) and 3.5} (lower) from the front surface of the
connector. Please be careful when setting the panel position.

@Usage Precautions for Built-in Light Pipe Type

IPA cleaning at room temperature is recommended for cleaning. When using a liquid-based cleaning agent, the color of
the light pipe (made of polycarbonate resin) may change. Please select a cleaning agent after reviewing the table of
cleaning agent effects on resin issued by cleaning agent manufacturers.
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@ Technical Documentation Cat.5e Transmission Characteristics Data

The below graph is of representative values for the various transmission characteristics for the receptacle (TM21R-5C-
88P) mated with plug (TM21P-88P).

The TM21R-5C series meets the requirements for Cat.5e single transmission when used with plugs manufactured on
the De-embedded method of the TIA/EIA-568-B.2 standard.

Note : This data is for the listed mated connector pair. For other combinations, please contact a Hirose Electric representative.

@Signal Attenuation
0.5

0.4
0.3

0.2

Attenuation(dB)

0.1

0

0 10 20 30 40 50 60 70 80 90 100

Frequency(MHz)

] — 123645 7,8 — Cat5e Spec

@®Near-End Crosstalk (NEXT) Data
120
100

80 = §\&\m%

NEXT(dB)

40 ]

20
0

0 10 20 30 40 50 60 70 80 90 100
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Frequency(MHz)
—1,2-3,6 —1,2-4,5 —1,2-7,8 —3,6-4,5
—3,6-7,8 —4,5-7,8 — Cat.5e Spec
@Return Loss
80
. 60 I\
m
> ANG ..
2 40 S | —
5 \\\:—;::
T 20
o
0

0 10 20 30 40 50 60 70 80 90 100

Frequency(MHz)

—12 —36 —4,5 —7,8 — Cat.5e Spec
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@®Far-End Crosstalk (FEXT)

Sep.1.2025 Copyright 2025 HIROSE ELECTRIC CO., LTD. All Rights Reserved.

FEXT(dB)

Delay(ns)

@®Propagation

Delay Skew(ns)

@®Propagation Delay

120
100 ;\ A
80 %&% R e —
O \%QM: -
60 = == e
\
\\:\H%H,«_
40 — e e
20
0
10 20 30 40 50 60 70 80 90 100
Frequency(MHz)
——1,2-36 ——1,2-45 — 1278
—————— 3,6-1,2 3645 ———36-7,8
—————— 4,5-1,2 - 45-36 —— 4578
—————— 7,8-1,2 - 7,8-36 - 7845
Cat.5e Spec
3
2.5
2
1.5
1
0.5
0
10 20 30 40 50 60 70 80 90 100
Frequency(MHz)
| 12 —36 —45 7,8 — Cat.5e Spec
Delay (Delay Skew)
1.4
1.2
1
0.8
0.6
0.4
0.2
0 ,\/"\rﬁ'—ﬁr—‘—wﬁ -
0 10 20 30 40 50 60 70 80 90 100
Frequency(MHz)
—— Measurement Value —— Cat.5e Spec
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@®Reference Documentation
@CATG6 Certification Received

TM21R-5C Series meets the requirements for Cat.6 single transmission when used with plugs manufactured on
the de-embedded method of the TIA/EIA-568-B.2 standard under certain conditions. A certificate was issued by

GHMT, an independent European testing company.

-

- |
-

@ =
Certificate

Cuntommr Hirose Elecinc GmbH
Zeppelinstrale 42

D-73760 Ostfildem

Description HIROSE TM21R-5C-88

Agpied standards: TWWER-5E3-8.2-1 [Addandum No. 1 io TIVEIA-568-B.2)
SP-3T2T TIAEIR Drafl Sanderd (Augusl 24, 2001 — Drall 2a)

Trensmission Paroemance Speciications for 4-Fair 10041 Category § Cabiling

Commas The luat raguits which were delermined i the course of Bie measutemen| rele
ta the submitied speciman. Any futum tachnical modificabans of tha companent
ana suliact 1o the rasponsibilty of the manufaciurer

Up to @ banchwdih of 250 MHz, the specimen, 8 RJ45-jack. meed he fmits of
the specified standards snd regulatior

This Ceritcate rafers 1o e comprenenalva tal repor. ro. BEH01, from 20 Novermber 2001 and shal
only b appicatle in conjunation with (e lest repon

Bexbach, 20 November 2001

GHIT mhH
I der Koling 13

PR

<7 oment

Dipl.-ing. Frank Strshort
{ganaral managar)

Certificate of Acceptance
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Modular Connector Guide
BModular Connector Contact Numbers (8pos.)

The numbers below comply with FCC standards. Please be aware of how contact numbers are decided during design.

Plug Jack
(Mating Face)

Q:::::\__ F _l_J_:_l_'q
AL

T L

1 b
— Contact | | Contact Contact | | Contact
No.1 | | Nog No8 No.1

BPlug Mating Cautions FCC Plug Dimensions

Use only plugs that conform to FCC standards. Pay particular attention to the -
contact height shown to the right. N

—

5.89 - 6.15

i

BMating Port Size and Number of Contacts (6pos.)

The relationship between the mating port size of the jack connector and number of contacts is shown below.

Model 66 Model 64 Model 62
Models 64 and 62 are obtained by removing 1 pin and 2 pins, respectively, from both sides of model 66. For details, please
contact us for drawings because only standard models are shown in the catalogs.
BRecommended Soldering for Modular Through-Hole Connectors
@Same for Types With/Without Built-in Light Pipe

@Flow solder (automatic soldering machine) @Hand soldering
Pre-heat :90-130TC Soldering iron tip temperature : 350C
Pre-heat time : 120 seconds maximum Soldering temperature : 5seconds maximum
Solder temperature 240 - 260C Soldering iron output : 30 - 40W
Soldering time : 10 seconds maximum

Note : When soldering, do not apply excessive force to the connector terminals.
@®Recommended Solder composition: Paste, 96.5%Sn/3.0%Ag/0.5%Cu

@Through-Hole Mounting Type

Connector surface temperature Max 10 seconds The temperature profile may vary due to external
260 —| Numberof Reflow cycles :2times | | 250C max conditions such as the type of cream solder,
240 — manufacturer, and board size. Please contact the
o0 Ao TEETE/ N\ 220C solder manufacturer for their specifications.
200 —
S0 | 6010 |
[} 1 seconds
=1 —_—————=
2 160 —
g ,,,,,,,,,
g 140 —
(7}
k3
90+£30 seconds
pre-heating
0
Time

HIROSE ELECTRIC CO.,LTD.

2-6-3,Nakagawa Chuoh,Tsuzuki-Ku,Yokohama-Shi 224-8540,JAPAN
https://www.hirose.com/

The characteristics and the specifications contained herein are for reference purpose. Please refer to the latest customer drawings prior to use.
The rantante nf thie ratalog are current as of date of 09/2021. Contents are subject to change without notice for the purpose of improvements.
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