Qualification Test Report

501-137538

21 APR 2021 Rev. A

Industrial M12 X-code and RJ45 Plug Connector

1. INTRODUCTION

1.1 Purpose

Testing was performed on M12 X-code series to determine if it meets the requirements of design

objective 108-137538.

1.2 Scope

This report covers the electrical, mechanical, environmental performance and electrical transmission
requirements of the M12 X-code and RJ45 plug connector.

1.3 Product Description

P/N

Name

TAX3812XXX2-XXX

M12 X code, Male, Straight, Cable Assembly

TAX3822XXX2-XXX

M12 X code, Male, RA, Cable Assembly

TAX38X2XXX2-XXX

M12 X code male to M12 X code male cable assembly

TCXB8X2XXX2-XXX

M12 X code male to RJ45 plug cable assembly

1.3.1 Take minimum samples as below for testing to cover the whole family due to platform design

Test Group
sample
ltem PN Description 1 2 |3
Total
Sample Qty.
1 TAX38121112-001 | RPC-M12X-MS-8CON-PVC-0.58H |2 |1 1 4
2 TAX38221112-001 | RPC-M12X-MR-8CON-PVC-0.58H |2 |1 1 4
3 TAX38125102-001 | RPC-M12X-MS-8CON-PUR-0.5SH | 1 1 1 3
4 TAX38225102-001 | RPC-M12X-MR-8CON-PUR-0.5SH | 1 1 1 3
5 TAX3812A202-001 | RPC-M12X-MS-8CON-TPE-0.5SH 1 1 1 3
6 TAX3822A202-001 | RPC-M12X-MR-8CON-TPE-0.5SH 1 1 1 3
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1.3.2 Transmission test samples list

Item

PN

Description

Qty.

1

TCX38821112-002

RPC-M12X-8MR-1.0SH-RJ45-8MS-PVC

TCX38825102-002

RPC-M12X-8MR-1.0SH-RJ45-8MS-PUR

TCX3882A202-002

RPC-M12X-8MR-1.0SH-RJ45-8MS-TPE

TAX38721112-002

RPC-M12X-8MS-1.0SH-M12X-8MS-PVC

TCX38721112-002

RPC-M12X-8MS-1.0SH-RJ45-8MS-PVC

TAX38725102-002

RPC-M12X-8MS-1.0SH-M12X-8MS-PUR

TCX38725102-002

RPC-M12X-8MS-1.0SH-RJ45-8MS-PUR

TAX3872A202-002

RPC-M12X-8MS-1.0SH-M12X-8MS-TPE

© |00 [N |O0 [0 |~ | N

TCX3872A202-002

RPC-M12X-8MS-1.0SH-RJ45-8MS-TPE

1.3.3 RJ45 Plug test samples list

Item

PN

Description

Qty.

1

23776241

RJ45 8P8CS CAT6A ¢1.06

2

2376548-1

RJ45 8P8CS CAT6A ¢1.15

1.4 Test condition

Unless otherwise stated, the following environmental conditions prevailed during testing:

Temperature:

Relative Humidity:

15°C to 35°C
25% to 75%
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Qualification Test Sequence
Test Group@
Test Examination 1 2 ‘ 3 4
Test Sequence®
Examination of product 1,21 1,13 1,14
Voltage proof (withstanding voltage) 411,19 412 48,13
Insulation resistance 3,10,13,18 3,11 3,7,12
LLCR 2,7,9,17 2,6,8,10 2,6,11
Impacting water (IPX7) 20
Durability 50cycles 59 9
Sinusoidal vibration 5
Mechanical shock 6
Rapid change in temperature 8
(80 minutes dwells at temperature extremes)
Rapid change in temperature 5
(60 minutes dwells at temperature extremes)
Dry heat 12
Damp heat, cyclic, first cycle 14
Damp heat, cyclic, remaining cycles 16
Cold 15
Mixed flowing gas 7
Electrical load and temperature 10
Transmission requirement 1

Note: a) These test groups and sequences are defined per customer requirements according to

product specification.

b) Numbers indicate sequence in which tests are performed.
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3. TEST CONTENT
" . Test Condition
Group Test ltem sample | Condition Requirement And Result Judgment
Initial examination Meets requirements of product
of product See 1.3.1| Initial drawing and Application No abnormalities Meet Spec
P Specification
LLCR See 1.3.1 Initial 15mQ Max. <15mQ Meet Spec
Insulation - .
resistance See 1.3.1| Initial 100MQ Min. >100MQ Meet Spec
Voltage proof
(withstanding See 1.3.1| Initial No breakdown or flashover. | No breakdown or flashover. | Meet Spec
voltage)
) . No physical damage;
\?iEI’L::l?iOOI gal See 1.3.1 Final  [No electrical discontinuity Si? 61'1 Meet Spec
greater than 1us 18
No physical damage; See 6.2
Mechanical shock |See 1.3.1 Final  [No electrical discontinuity Fi 2 Meet Spec
greater than 1us 18
LLCR See 1.3.1 Final A15mQ Max. <15mQ Meet Spec
Rapid change in . . See 6.3
temperature See 1.3.1 Final No physical damage Fig.3 Meet Spec
LLCR See 1.3.1 Final A15mQ Max. <15mQ Meet Spec
Insulation . .
resistance See 1.3.1 Final 100MQ Min. >100MQ Meet Spec
1 |Voltage proof
(withstanding See 1.3.1 Final No breakdown or flashover. | No breakdown or flashover. | Meet Spec
voltage)
. . See 6.4
Dry heat See 1.3.1 Final No physical damage Fig.4 Meet Spec
Insulation See1.3.1| Final 100MQ Min, >100MQ Meet Spec
resistance
Damp heat, cyclic, . . See 6.5
first cycle See 1.3.1 Final No physical damage Fig.5 Meet Spec
. . See 6.6
Cold See 1.3.1 Final No physical damage Fig.6 Meet Spec
Damp heat, cyclic, . . See 6.7
remaining cycles See 1.3.1| Final No physical damage Fig.7 Meet Spec
LLCR See 1.3.1 Final A15mQ Max. <15mQ Meet Spec
Insulation See1.3.1| Final 100MQ Min, >100MQ Meet Spec
resistance
Voltage proof
(withstanding See 1.3.1 Final No breakdown or flashover. | No breakdown or flashover. | Meet Spec
voltage)
IPX7 See 1.3.1 Final No water ingress No water ingress Meet Spec
Final examination See 1.3.1 Final No physical damage Normal Meet Spec
of product
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Initial examination - Meets requirements of product drawing and No

of product See 1.3.1| Initial Application Specification abnormalities Meet Spec
LLCR See 1.3.1| |Initial 15mQ Max. <15mQ Meet Spec
Insulation See 1.3.1| Initial 100MQ Min. >100MQ | Meet Spec
resistance

Voltage proof No

(withstanding See 1.3.1| |Initial No breakdown or flashover. breakdown | Meet Spec
voltage) or flashover.

Durability 50cycles |See 1.3.1| Final 50 cycles for gold plating Normal Meet Spec
LLCR See 1.3.1| Final A15mQ Max. <15mQ Meet Spec
Mixed flowing gas |See 1.3.1| Final No corrosion and defect Normal Meet Spec
LLCR See 1.3.1| Final A15mQ Max. <15mQ Meet Spec
Durability 50cycles |See 1.3.1| Final 50 cycles for gold plating Normal Meet Spec
LLCR See 1.3.1| Final A15mQ Max. <15mQ Meet Spec
Insulation . .

resistance See 1.3.1| Final 100MQ Min. >100MQ Meet Spec
Voltage No
proof(withstanding |See 1.3.1| Final No breakdown or flashover. breakdown | Meet Spec
voltage) or flashover.

Final examination . .

of product See 1.3.1| Final No physical damage Normal Meet Spec
Initial examination - Meets requirements of product drawing and No

of product See 1.3.1| Initial Application Specification abnormalities Meet Spec
LLCR See 1.3.1| Initial 15mQ Max. <15mQ Meet Spec
Insulation . .

resistance See 1.3.1| Initial 100MQ Min. >100MQ Meet Spec
Voltage No
proof(withstanding [See 1.3.1| Initial No breakdown or flashover. breakdown | Meet Spec
voltage) or flashover.

Rapid change in See 1.3.1| Final No physical damage Normal Meet Spec
temperature

LLCR See 1.3.1| Final 15mQ Max. <15mQ Meet Spec
Insulation See 1.3.1| Final 100MQ Min. >100MQ | Meet Spec
resistance

Voltage No
proof(withstanding |See 1.3.1| Final No breakdown or flashover. breakdown | Meet Spec
voltage) or flashover.

Durability 50cycles |See 1.3.1| Final 50 cycles for gold plating Normal Meet Spec
Electrical load and See 1.3.1| Final No physical damage Normal Meet Spec
temperature

LLCR See 1.3.1| Final 15mQ Max. <15mQ Meet Spec
Insulation . .

resistance See 1.3.1| Final 100MQ Min. >100MQ Meet Spec
Voltage No
proof(withstanding [See 1.3.1| Final No breakdown or flashover. breakdown | Meet Spec
voltage) or flashover.

Final examination . .

of product See 1.3.1| Final No physical damage Normal Meet Spec
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Insertion loss See 1.3.2] Initial 0.35dB Max. <0.45dB Meet Spec
Return loss See 1.3.2] Initial See the curve. =14dB Meet Spec
NEXT See 1.3.2] Initial See the curve. =37dB Meet Spec
FEXT See 1.3.2] Initial See the curve. =29dB Meet Spec
CAT6A — Patch . ISO/IEC
Cord Requirements See 1.3.2] Initial See the curve. 11801-1 Meet Spec
4. RJA45 Plug Test Sequence
Test Group
No. Test or Examination A B | C | D | E F | G
Test Sequence
1 Examination of product 1 1 1 1,5 1,5 1,4 1,4
2 Contact resistance 2 2,4 2,6 2,6 2,5 2,5
3 Insulation resistance 3 6
4 Voltage proof 4 7
5 Durability, jack-plug interface 5 3 8
6 Plug insertion force, jack-plug interface 2
7 Plug withdrawal force, jack-plug interface 3
8 Plug retention in jack, jack-plug interface 4 9 9
9 Thermal shock 3 3
10 Humidity/temperature cycling 4
11 Humidity, steady state 4
12 Salt Spray Test 3
13 Stress relaxation 3

Page 6 of 16




Qualification Test Report 501-137538
5. TEST CONTENT (RJ45 PLUG)
Initial examination - Meets requirements of product drawing and No
of product See 1.3.3| Initial Application Specification abnormalities Mest Spec
LLCR See 1.3.3| nitial 20mQ Max. <20mQ | Meet Spec
Insulation See 1.33| | itial 1000MQ Min. >1000MQ | Meet Spec
A [lresistance
Voltage proof See 1.3.3 No
(withstanding Initial No breakdown or flashover. breakdown | Meet Spec
voltage) or flashover.
Dura_b|I|ty, jack- See 133| Final No physical damage, function of buckle Normal Meet Spec
plug interface. normal
Initial examination |See 1.3.3 - Meets requirements of product drawing and No
of product Initial Application Specification abnormalities Mest Spec
LLCR See 1.3.3| |nitial 20mQ Max. <20mQ | Meet Spec
B Durapll|ty, jack- See 133 Final No physical damage, function of buckle Normal Meet Spec
plug interface. normal
LLCR See 1.3.3| Final A10mQ Max. <10mQ | Meet Spec
Final examination \See 1.3.3 Final No physical damage Normal Meet Spec
of product
Initial examination |See 1.3.3 - Meets requirements of product drawing and No
of product Initial Application Specification abnormalities Meet Spec
Plug insertion See 1.3.3
force, jack-plug Final 30N Max. <30N Meet Spec
interface
c |Plug withdrawal |See 1.3.3
force, jack-plug Final 30N Max. <30N Meet Spec
interface
Plug retention in |See 1.3.3
jack, jack-plug Final Plug shall not dislodge from jack Normal Meet Spec
interface.
Initial examination |See 1.3.3 Initial Meets requirements of pro_d‘uct ‘drawmg and No N Meet Spec
of product Application Specification abnormalities
LLCR See 1.3.3| ntial 20mQ Max. <20mQ | Meet Spec
See 1.3.3 . A10mQ Max.
Thermal shock Final No physical damage <10mQ Meet Spec
SHt:;gldlty’ steady |See 1.3.3 Final No physical damage Normal Meet Spec
Examination of See 1.3.3 Final No physical damage Normal Meet Spec
product
D |LLeR See 1.3.3| |nitial A10mQ Max. <10mQ | Meet Spec
Insulation See 1.33| itial 1000MQ Min. >1000MQ | Meet Spec
resistance
Voltage proof See 1.3.3 No
(withstanding Initial No breakdown or flashover. breakdown | Meet Spec
voltage) or flashover.
Dura_b|I|ty, jack- See 1.33| Final No physical damage, function of buckle Normal Meet Spec
plug interface. normal
Final examination (See 1.3.3 Final No physical damage Normal Meet Spec
of product

Page 7 of 16




Qualification Test Report 501-137538
Initial examination |See 1.3.3 Initial Meets requiremeqts of pro_dyct .drawing and No N Meet Spec
of product Application Specification abnormalities
LLCR See 1.3.3| |nitial 20mQ Max. <20mQ | Meet Spec
See 1.3.3 . A10mQ Max.
Thermal shock Final No physical damage <10mQ Meet Spec
Humldlty/t_emper See 1.3.3 Final No physical damage Normal Meet Spec
ature cycling
Final examination \See 1.3.3 Final No physical damage Normal Meet Spec
of product
LLCR See 1.3.3| |nitial A10mQ Max. <10mQ | Meet Spec
Insulation See 1.3.3|  |nitial 1000MQ Min. >1000MQ | Meet Spec
resistance
Voltage proof See 1.3.3 No
(withstanding Initial No breakdown or flashover. breakdown | Meet Spec
voltage) or flashover.
Plug retention in
jack, jack-plug |See 1.3.3| Final Plug shall not dislodge from jack Normal Meet Spec
interface
Final examination \See 1.3.3 Final No physical damage Normal Meet Spec
of product
Initial examination |See 1.3.3 . Meets requirements of product drawing and No
of product Initial Application Specification abnormalities Mest Spec
LLCR See 1.3.3| |nitial 20mQ Max. <20mQ | Meet Spec
Stress relaxation [S€€ 1:3-3|  Final No physical damage. Normal Meet Spec
LLCR See 1.3.3| Final A10mQ Max. <10mQ | Meet Spec
Insulation See1.3.3| Final 1000MQ Min. >1000MQ | Meet Spec
resistance
Voltage proof See 1.3.3| Final No
(withstanding No breakdown or flashover. breakdown | Meet Spec
voltage) or flashover.
Dura_b|I|ty, jack- See 133 Final No physical damage, function of buckle Normal Meet Spec
plug interface normal
Plug retention in
jack, jack-plug |See 1.3.3| Final Plug shall not dislodge from jack Normal Meet Spec
interface
Final examination \See 1.3.3 Final No physical damage Normal Meet Spec
of product
Initial examination |See 1.3.3 o Meets requirements of product drawing and No
of product Initial Application Specification abnormalities Mest Spec
LLCR See 1.3.3| |nitial 20mQ Max. <20mQ | Meet Spec
See 1.3.3 No physical damage. Most one
Salt Spray Test Final terminal is allowed A corrosion point, Normal Meet Spec
area of not more than 5%
LLCR See 1.3.3| Final A10mQ Max. <10mQ | Meet Spec
Final examination \See 1.3.3 Final No physical damage Normal Meet Spec
of product
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6. Test Condition and results

6.1 Vibration test
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6.3 Rapid change in temperature

Rapid change in temperature

Curve of temperature

Rapid change in temperature

Fig.

6.4 Dry heat

Curve of temperature Dry heat

6.5 Damp heat, cycle, first cycle

ol nrie

Curve of temperature and humidity

Damp heat, cycle, first cycle
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6.6 Cold

Curve of temperature
Cold

Fig.6

[

Curve of temperature and humidity

Damp heat, remaining cycle

Fig.7
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6.8 Mated Connector Test Results:

6.8.1 M12 X-code straight male:

RL

NEXT

Freguency [MHz]

Connector Side Cable Side % Connector Side i Cable Side
- - : : . : T -3 -3
-10 10
45 -15
20 -20
25
g
E.a3g = =
g g 5
s & &
a3 w ui
3 & =
& a0
——— Fart 3412
4 45 3
5 -0 Parl 5512
Port 12 Port 12 Part 7812
-0 sl G -0 Pert 34 — Prt 5534
Port 56 Port 56 a0 Part 7834 |4
56 Po 75 55 Fort 78 | Part 7856
— LA CBNON Spacificatian — Sparification — e ication
60 +60 = 100 -1a0
100 200 300 400 500 0 10 200 300 400 500 o 100 200 300 400 500 o 00 200 300 400 500
Frequency [MHz] Frequency [MHz] Fraquency [MHz] Frequency [MHz]
Sample 7 Connector Side Cable Side
a Lpas s e S i e e m—— I ] ! i I 1
-30 =30
05 7
Syl | -4 -40
5L ] 50 50
2k £ -0 -0
@ T Part 34-12 =
B251 . 2 70 Port 56-12 = .70
= o Part 78-12 = Porl 76-12
Ak - w — A w 5
3 B Port12:34 | a0 Porl 12:34 [ |
Port 56-34 ——— Port 56-34
a5t J Port 76834 ~ Port 78-34
Pin 12 -80 s Port 12-56 [ -80 m— Port 12-56 [
- Port 34-56 Port 24-55
-4 - Fin 34 -
4 Dt Jib Pon7ess || oo Porl 78-56 | |
ey Port 12-78 Port 1278
i i ) o Port 34-78 —— Port 34-78
Specification 10 f Patse78 (1 <110 Port 5676 [
5 . L : : : . : . . Specilication
o 50 100 150 200 250 300 350 400 450 500 A20 L L L L 20 L

100 200 300 400 500

Fraquancy [MHz)

0 100

2000 300 400

Frequency [MHz)
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6.8.2 M12 X-code Right Angle, Male

RL

Connector Side

Cable Side

Return loss [dB]

——Part 12

Return loss [dB]

—— Pori 12

— Pt 34 . ] Port 34
Part 56 Parl 58
— Fart T8 . 55 — Fari TR
. Sripification — O pcizatON
B0 L
100 200 30D 400 500 o 100 Z00 300 400 500

Frequency [MHz]

Fraquancy [MHz]

NEXT [¢8]

B0

-0

100

Connector Side

Cable Side

NEXT [dB]

Port 34-12 Port 3412
— P 5612 | -3 e P71 5612 |
Port TB-12 Parl 78-12
— PO 5634 Porl 5634
Port TE-34 | a0 Port 78-34 |4
Poe TH-56 ~ Porl 78-54
Spaciicalion Specification
=100
100 200 300 400 500 ] 00 200 300 400 500
Freguency [MHz] Frequency [MHz}

Insertion loss [dB]

IL

Sample 1

i
051 =
Ak -
45} 4
21 4
25 5
FE 4
-35F =1
Paort 12
A Port 34 .
Porl 56
e Pod 78 =%
Specification
.5 | | | | L L | | |
a 50 100 t50 200 250 Jon 350 400 450 50O
Frequency [MHz]

FEXT [dB]

a

FEXT

Connector Side
T T T

=30

Cable Side

Fraguency [MHz]

Frequency [MHz]

Port 54-12 o — Part 34-12 (e

—PartsE2 |4 2 70 e Pt 5612 |
Port 78-12 ol Port 78-12

—Fort 1234 || s a0 — Pt 12:34 |
Part 56-34 ———— Port 56-34
Fort 7834 = Port T8-24
Part 1258 | -0 § Port 12.58 |4
Fort 34-56 — Port 34-56
Port 7856 | | Sl ——— Port 7.5 ||
Part 1278 Purt 12:78
Part 34-78 ——— Post 34-78
Port 56-78 [ -110 = Pori §6-78 [
Specdication Specilicaban

. | | | 120 . | | |
oo 200 300 400 500 0 100 200 300 400 500
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6.9 Patch Cord Test Results:

6.9.1 M12 X-code Male to M12 X-code male, Straight, PVC

Side A

RL

Side B

Return loss [dB]

Return loss [dB]

MEXT [dB]

NEXT

Side A

Side B

MEXT [dE]

a0 =30
a5 35
Post 34-12
\ 80 Pt 56-12 -0 Pori 5612 |
-40 —Part 12 40 JR—TY Post 78.12 Port 7812
Fart 34 Porl 34 V| e Piet 130 — Pt 5634
P Part 58 J Purt 56 1 80 —_—Pui T8 [ ] Pod 78-34 |4
45 Parl 78 4y Port 78 ———— Port T8-56 et TH-56
— Specification — Gpnciication — Spacificatian — Spacificatin
- T P | 50 ] 100 | 100
o 100 200 30 40D 500 o 100 2000 300 400 500 0 100 20 300 400 500 ] wo 200 300 400 500
Fraguency [MHz] Frequency [MHz] Fraguency [MHz] Fraquency [MHz]
6.9.2 M12 X-code Male to RJ45 male, Straight, TPE
RJ45 Plug Side Straight X Code Side a8 RJ45 Plug Side a5 Straight X Code Side

Return loss [dB]

Return loss [dB]

Frequency [MHz]

-40 — Port 12 1 -40 — Port 12 1
Port 36 Port 34
Port 78 Port 56
45 e Port 45 ) 45 Port 78 )
Specification Specification
-50 - - - . -50 - A B R
0 100 200 300 400 500 0 100 200 300 400 500

Frequency [MHz]

NEXT [dB]

-40

-50

-40

-50

-60 o -60
=
=
%
-70 z -70
Pin 36-12 I Pin 34-12
-80 Pin78-12 | -80 Pin 56-12
Pin 45-12 Pin 78-12
Pin 78-36 Pin 56-34
-90 Pin45-36 | -90 Pin78-34 |
Pin 45-78 Pin 78-56
Specification Specification
-100 2 g 5 g -100 g g g g
0 100 200 300 400 500 0 100 200 300 400 500

Frequency [MHz]

Frequency [MHz]
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6.9.3 M12 X-code Right Angle Male to RJ45 male, Straight, PVC

RL NEXT

RJ45 Plug Side Right Angle X Code Side RJA45 Plug Side

20 Right Angle X Code Side

A0y

-30

@ @
2° 2- =) )
2 7 =2 =2 ‘
2 2 = =
c- c- > x
E E! 2 z
] [}
x 0,
———— Port 36-12 s Port 34-12
-80 Port 78-12 -80 Port 56-12
Port 12 1 -40 Port 12 Port 45-12 Port 78-12
Port 36 Port 34 Port 78-36 Port 56-34
Port 78 Port 56 -90 Port 45-36 -90 Port 78-34
45 ¥ —Port 45 1 45 ¢ —Port 78 1 Port 45-78 Port 78-56
Specification Specification Specification Specification
.50 . M | 50l . . . . 100 100
0 100 200 300 400 500 0 100 200 300 400 500 0 100 200 300 400 500 0 100 200 300 400 500
Frequency [MHz] Freguency [MHz] Frequency [MHz] Frequency [MHz]

7. Conclusion

M12 X-code connector conforms to the electrical, mechanical, environmental performance and transmission
requirements of Design Objective 108-137008.
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