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성적서 번호

Report No.

기관  뎡

Name

I CRT-TR- M200006-0A

'' 

—

“

점̨댁 

맣-∶ '

218, Gajeong-ro, ν'useong-gu, Daejeon, Republic of Korea

신 청 자

⊂lient 주 소

Address

시 험 대상품목

Sample description
Tolenoid, Muiti— adapter, SMPS

모델 명

Type designation
ToIenoid : TC-46, Multi— adapter : None, SMPS : 12v20w

정 격
Ratings

Dc 12v, 20 w

□ 
고정 시 험 (lnside test)■  현 장 시 험 (Field test)

Address: 54, Siniiseo-ro 67beon-gil, Daedeok-gu, Daejeon, Republic of l〈 orea

시 험 장소

PIace of test

201 9— 1 1 —15 ∼ 2019— 1 2— 19
시 험 기 간

Date of test

시 험 방법/항목

Test Method/ltem

According to the test method requested by the applicant
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)

시험 결과

Test Resuits
test result reference

작성 자

Tested by

성 명 : 양 대 송
Name : D.S. Vang

기술책 임 자

Technica l Manager

성 명 : 여 석 광

''-'
Γ / — /

I患앍#劣rne : S.K. Y'eo

확 인

Affirmation

□ 위 성적서는 고객이 제공한 시로에 대한 시험결과 입 니다.

This is certified that the above "˙lentioned produds have been tested for the sarnple

□ 위 성적서는 κS Q iSO/IEC 17025 및 한국인정 기구(KOLAS)인 정과 관련 이 없습니다.

The above test report is not rdated to accreditation by KS Q ISO/IEC 17025 and κorea Laboratory Accreditation

sche η̇le.

□ 위 성적서는 주식회사 아이씨알의 승인 없이는 일부 복제에 대해 금지됩 니다.

The test report is prohibited for some reproduction without the approval of the iCR.
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X. Test Repolt issuance History: lnitial publication (Reception No.: 201 9-3060)

Content

Page

Sample inform ation and picture

M aximum output measu rement

Temperatu re measurement

Sound pressure level measurement

EMC test (Conducted emission test)

EMC test (Radiated emission test)

EMC test (Eiectrostatic discharge immunity test)

EMC test (Radiated RF immunity test)

EMC test (EIectrical fast transient'burst immunity 'est)

EMC test (Surge immunity test)

EMC test (Conducted RF immunity test)

Dielectric strength test

Cold therrnal impact test

Hot thermal impact test
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1 16— 122

1 23— 126
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Repo rt No. 'CRT-TR- M2oooo● -oA

1. Sample information and picture

● Sample inform ation

Sanlple No. Descri ption M odel Manufa ctu rer The use

1— 114,1— 214,1-

314, 1 —4'4
ToIenoid TC-46 Ferrarispowe r

- Maximum

output test

- Tem perature

test noise

- Measurement

EMC test

2- M ulti-adapte r None Ferrarispowe r

3— 111 sMps 1 2v20w Ferra rispowe r

4— 1 /5, 4-215, 4-

315, 4-415, 4-

515

Tolenoid TC-46 Ferra rispowe r
D i이 ectri c

strength test

5-114, 5-2/4, 5-

314, 5-414
Tolenoid TC-46 Ferra rispowe r

Coid thernlal

impact test6— 114, 6-214, 6-

3/4, 6-414
sMps 1 2ν20w Ferra rispowe r

7— 114, 7-214, 7-

314, 7-414
ToIenoid TC-46 Ferra rispower

H ot thermal

impact test

8-114, 8-214, 8-

314, 8-414
M ulti-adapter None Ferra rispower

9— 1 /4, 9-214, 9-

314, 9-414
sMps 1 2v20w Ferra rispowe r

iCRT-QPA—  1 7 - 03 Rev.0
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● Sample picture

Tolenoid — External view (Top)

Tolenoid — External view (Bottom)
!甲●떫

=
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● Sample picture

Tolenoid — Externai view (Top)

Tolenoid — Externai view (Bottom)
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● Sample pictune

ToIenoid — Core part

Tolenoid — Internal view

Report No. iCRT-TR- M2oooo6-oAiCRT-qPA—  1 7 -03 Rev.0
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Report No. 'CRㅜ-TR- M200006-° A

진우I확 인코드 : u

● Sample pictur’e

Multi— adapter — External view (Top)

Multi— adapter — External view (Bottom)

■

-
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:
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● Sample picture

Multi— adapter — Top connector

Multi —adapter — l nternal

Repo rt No. iCRT-TR- M20ooo6-oAiCRT- QPA— 1 7 -03 Rev.0
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● Sample picture

Multi— adapter — PCB top

Multi— adapter — PCB bottom

:
〓

 –
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● Sam ple picture

SMPS — External view (Top)
·Γ :

SMPS — External view (Bottom)
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● Sample picture

SMPS — Top connector

SMPS — internal

Report No. 'CRT-TR- M20ooo6-oA
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● Sample picture

SMPS — PCB top

SMPS — PCB bottom

Report No. ICRT-TR- M2000o6-oAiCRT-QPA—  17 —03 Rev.0
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2. Maximum output measurement

A. Test standard

Measure and recond the maximum outputs of Tolenoid, Muiti-adapter, and SMPS according to

the Test Method requested by the appl icant.

B. Test method

① install 4 EA Tolenoids on the test track. installation distance is according to the

manufactu rer's specifications.

② Insta‖  Multi-adapter l EA, SMPS l EA according to the manufacturer’ s speci∏ cations.

③ instal: Digit섧  Power Meter and a variable resistive load on the output of the SMPS.

④ Increase the track current from at ieast 15 A to 150 A in 15 A increments and nleasure and

record the line voltage and track current.

⑤ Measure and record the maximum output of the SMPS under the conditions of each track

current.

⑥  'Jnder all of conditions when Tolenoids operate l EA, 2EA, 3EA, and 4EA, measures and

records the maximun1 output of the SM PS.

C. Measurement equipment

Description Man ufacturer Mode:
Calibration

d ate

N ext

calibration date

CLAMP ON POWER Hl

TESTER
HiOKl 31 69-20 201 9-03-06 2020 -03-06

Digital Power Meter YOKOGAWA ’WT21 0 201 9-03-05

Variable Resistor (55 Ω)

ELEX

POL'YTEC H
EP-DL55 N IA N IA

HUMIDITˇ'IBAROI

TEMP.DATA RECORDER
LTR Lutron M HB-382SD

201 9-03-05

(Tempera '' re' ㅐumidi ty)

2020- 03-05

(Temperatl' re'ㅐ umid'ty)

201 9-03-08

(A,nosphen˙ c Pressurie)

2020-03-08
(Atmoophen˙ c Pressure)

STOP WAㅜ C H CASiO H S-3 201 9-03-26 2021 —03-26

:擴泓
' √:'‥

‘
 :r'— ' '˙
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Test date 2019¨ 1 1 —1 8
Test

environment

Temperature :

Hurn idity:

(15.0 ± 1) c̊

(31 ± 2) % R.H

Sample No. 1 —1/4, 1 —214, 1 —3/4, 1 —4/4, 2— 111, 3— 1/1

Test

condition
Tolenoid l EA operating

(V)

Current

(A)

Vo :tage

(V)

Current

(A)

watt

(W)

1 —1 380. 7 45.5 12.18 0.46 5.60

1 —2 378. 4 59.6 12.17 0.63 7.67

1 —3 376. 4 74. 4 12.17 0.73 8.88

1 —4 376. 0 89. 1 12.15 0.94 . 42

1 —5 373. 2 1 01 .8 1 2.06 1 .08 1 3.02

1 —6 378. 5 1 18.2 12.06 1 .20 1 4.47

1 —7 376. 2 1 32.6 12.05 1 .28 1 5.42

1 —8 372. 4 1 1 .98 1 .37 1 6.41

D. Test result

∩

)
ㄱ
∠

"'4

1 5
"ㅢ

r

1 0

●·

”

·— Voltage

·때辭̈ Current

watt
'''/'

5

0 T一
一一一一T- -T-------T---一 一 一 一

T----一

一

ㅜ
-一

一 一 一

T-一

一 一 一 一

ㄱ

15 A 30 A 45 A 60 A 75 A 90 A 105 A 120 A 135 A 150 A

Repo rt No. 'CRT-TR- MZOOOO6-0AiCRT- QPA— 1 7 -03 Rev.0
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Test date 2019-1 1 —18
Test

e nvi ronment

Temperature : (15.0 ± 1) 。c

Humidity (31 ± 2) % R.H

Sample No 1 —1/4, 1 —214, 1 —314, 1 —414, 2— 111, 3— 1/1

Test

conditi어1

Tolenoid l EA operating

Test No.

T rack

Current

(A)

SMPS

Voitage

(V)

Current

(A)

2- 1 375. 3 29. 9 12.30 0.61 7.50

2-2 379. 3 45.2 12.13 1 .03 1 2.49

2-3 379. 0 59.8 12.03 1 .34 1 6.12

2-4 375. 8 74. 2 . 90 1 .62 1 9.28

2-5 375. 7 89. 0 1 1 .81 1 .81 21 .38

2-6 377. 3 04 72 2.06 24.14

2-7 376. 9 1 17.2 11 .68 2.12 24.76

2-8 376. 2 1 32.5 1 1 .57 2.34 27.07

2-9 377. 0 1 47.3 . 54 2.40 27.70

Test result

3 0

"ㅏ
·●-∼·ㅁ̈¨

'
2 5

/

丁〉 万莘=
∩

)

'
˛

,I

1 5
㎌

∼稗一 Violtage

·鎣* Current

watt1 0

Γ
⊃

 

⌒
U -ㄱ ˜ -------F------=-一 一 一 一 一 一

T---一

一 一

T-一

一 一 一

f一

一 一 一 一 一 一

￢

15 A BO A 45 A 60 A 75 A 90 A 105 A 120 A 135 A 150 A
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Test date 2019-1 1 —18
Test

e nvironment

Temperature

Humid 忙y :

(15.0 ± '1) °c

(31 ± 2) % R.H

Sampie No.

Test

condition
Tolenoid l EA operating

Test No

T rack sMps

Voltage

(V)

Current

(A)

Voltage

(V)

3- 1 376. 9 1 4.9 12.46 0.24 3.00

3-2 381 .4 30. 3 12.15 0.96 . 66

3-3 378. 2 44. 5 . 89 1 .59 1 8.90

3-4 376. 4 59. 2 1 1 .69 2.09 24.43

3-5 375. 2 74. 0 55 2.38 27.49

3-6 377. 4 87. 9 1 1 .48 2.56 29.39

3-7 376. 9 1 02.5 1 1 .42 2.68 30.61

3-8 377. 5 1 17.9 39 2.74 31 .21

3-9 376. 8 1 32.4 11 .36 2.80 31 .81

3-10 374. 5 1 46.2 1 1.31 2.90 32.80

Test result

3 5

3 0

2 5

2 0

1 5

1 0

5

0

-●∼ “
●̈

'

"▲

!"

㎌
I드

一 一 一 一 一 一 一 一 一 一 一 一 一 一  
一  

一  Voltage

-■ㅏ ICu-●nt

watt

一 一 一

T一

一 一 一 一 一

T---- 1一

 一 一 一 一

T-一

一 一 一 一

f-一

一 一 一 一 一

F一

一 一 一 一

T¨

-一
一 一

ㄱ

15 A 30 A 45 A 60 A 75 A 90 A 105 A 120 A 135 A 150 A
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Current
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Test date 2019-1 1 —18
Test

environment

Temperature : (15.0 ± '1) °c

Humidity: (31 ± 2) % R.H

Sample No. 1— 114, 1— 214, 1 —314, 1 —414, 2— 111, 3-111

Test

condition

Test No.

T rack

Current

sMps

Voitage

(V)

Current watt

4- 1 379. 3 15.0 1 2.45 0.30 3.74

381 .4 30. 4 12.12 1.10 1 3.33

4-3 377. 0 44. 4 11.67 2.16 25.21

4-4 380. 0 59. 4 1 1 .53 2.50 28.83

4-5 376. 0 74. 1 11.50 2.56 29.44

4-6 377. 3 89. 3 . 42 2,69 30.72

4-7 374. 5 1 02.9 11.39 2.72 30.98

4-8 377. 3 1 17.8 11.35 2.75 31 .21

4-9 374. 5 131 .7 32.54

4-1 0 376.2 1 47.0 11.16 3.05 34.04

Test result

40

3 5

3 0

2 5

2 0

1 5

1 0

5

0

-
'
I
ㅗ

I
I
.
+

'"
#:=1一一一

'樺·, Violtage

'惱豺· Current

watt

--T一
一 一 一 一 一

ㅜ

----一 一 ˜

1 
— -¨ ---T-一 一 一 一一 一

T--一

一 一 一 …
-T----- ----1

15 A 30 A 45 A 60 A 75 A 90 A 105 A 120 A 135 A 150 A
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Tolenoid 4 EA operating

Voltage

(V) (A) (A) (삐

4-2

1 1.26 2.89
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E. Test picture

Test set-up

Track voltagelcurrent measurement
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Test picture

SMPS output voltagelcurrent measurement
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Caiibration date
N ext

calibration date
Manufa cturer ModelDescription

2020- 03- 0631 69-20 201 9-03-06H IOKI

WT21 0 201 9- 0← 05 2020- 03- 05Dig忙 aI Power Meter ν'OKOGAWA

N ''A
ELEX

PO LYTEC H
ㅌ P- DL55 N'A

201 9-0←05

(T orn peraturo'Humidity)

2020- 03- 05

(Torn perature/HumiditY)

201 9-03-08

(Atm ospheric Pressuro)

2020-03-08

{Atmospho ‖c Prossu ro)

LTR Lutron M HB-382SD

H UMID 'TYIBAROI

TEMP.DATA

RECORDER

H S-3 201 9-0←26 2021 —03-26STOP WATC H CASl O

LR8400-20 201 9-03-07 2020 -03-07MEMOR'γ  HI LOGGER H IOKI

3. Temperature measurement

A. Test standarid

Measure and record the heat generated at maximum output conditions about Tolenoid, Multi–

adapter, and SMPS according to the Test Method requested by the applicant.

B. Test method

① Install 4 EA Tolenoids on the test track. Installation distance is according to the

manufactu re r's specifications.

② install Multi-adapter l EA, SMPS l EA according to the manufacturer's specifications.

③ instali Digit쇠  Power Meter and a variable resistive load on the output of the SMPS.

④ Attach the thermai coupler in the enclosure of Tolenoid, Multi-adapter, SMPS, and the

location where the internal heats are expected and connect to the temperature recorder

⑤ Measure and record the temperature generated by the maximum power measurement

conditions in this test method paragraph 2.

⑥ The temperature measurement shall be considered stabilized and ∏nished if the

temperature does not change be'ow 2 KIh.

C. Measuriement equipment

Repo rt No. 'CRτ -TR- M20ooo6-oA
iCRT-QPA—  17 —03 Rev.0
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D. Test riesult

Test date 201 9-1 1 —18
Test

envi ronment

Temperaturie (15.0 ± 1) °c

Humidity : (31 ± 3) % R.H

Sarnpie No 1 —114, 1 —2/4, 1 —314, 1 —414, 2— 111, 3— 111

M aximum output test No. 1 —1 (Tolenoid l EA, Track current 45 A)

Test point
Measurement

temperature(° C)

*Conversion

temperature(。 C)
Sensor No.

sMps

Input Connecto r 30. 2 55.3 1 —1 —1

ν'-Capacito r 33.6 58. 7 1 —1 —2

Thermisto r 53. 3 78. 4 1 —1 —3

Line ㄲlter 36. 1 61 .2 1 —1 ㅢ

EL—  Capacito r 35. o 60. 1 1 —1‘

T ransm r'ㄲ  er 34.3 59. 4 1 —1 —6

Output Connector 29. 1 54.2 1 —1 ∵7

Exte rior top 25. 1 50.2 1 —1 —8

Multi —adapte r

Input Connecto r 1 8.o 43. 1 1 —1 —9

Switc h 1 8.o 43. 1 1 —1 —1 0

Reiay 18. 1 43 .2 1 —1 —1 1

Output Connector 18, 1 43 .2 1 —1 —1 2

Exterior to p 1 8.1 43.2 1 —1 —1 3

Tolenoid

- 1

internai coil 22. 5 47.6 1 —1 —1 4

Output Connector 1 9.9 45. 0 1 —1 —1 5

Exte rior top 25. 6 50.7 1 =2-1

Track contact pa rt 28. 3 53.4

ToIenoid

-2

inside coil 26. 1 51 .2 1 ￢2-3

Output Connector 21 .0 46. 1 1 —2ㅕ

Exte rior top 28. 3 53.4 1 —2￢5

Track contact pa rt 33. 3 58.4 1 ￢2-6

ToIenoid

-3

inside coil 26. 4 51 .5 1 ￢2:7

Output Connecto r 20.7 45. 8

Exte rior to p 28. 3 53 .4 1 —2=g

Track contact pa rt 33, 6 58.7 1 ￢2-1 0

ToIenoid

-4

inside coil 26.2 51 .3 1 :2-1 1

Output Connecto r 20.7 45. 8 1 —2-1 2

Exte rior to p 28. 5 53. 6 1 ￢2-1 3

Track contact pa rt 32, 3 57.4

Environmental temperature 1 4.9 40.o 1 =2-1 5

* Conversion ternperature: nleasurement temperature — Environn˙lent섦 temperature + 40 °C
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Temperature graph
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Track
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Test result

Test date 2019-1 1 —19
ㅜest

envi ronment

Temperature : (15.3 ± 1) 。c

H urllidity: (31 ± 3) % R.H

Sample No. 1 —114, 1 —214, 1 —3/4, 1 —414, 2— 111, 3— 111

M aximum output test No 1 —2 (Tolenoid l EA, Track current 60 A)

Test point
Measurement

temperature(。 C)

*Conve rsion

temperature(。 C)
Sensor No.

SM PS

input Connecto r 36.4 61 .1 1 —1 —1

'V'-Capacito r 40.3 65.o 1 —1 —2

Thermistor 63. 6 88. 3 1 —1 —3

Line flter 43.9 68 .6 1 —1 —4

ㅌL— Capacito r 44.3 69.o 1 —1 —5

T rans1˙o rmer 42.9 67. 6 1 —1 —6

Output Connecto r 35. 7 60.4 1 —1 —7

Exte rior to p 30.6 55.3 1 —1 —8

MulU-adapter

Input Connecto r 45. o 1 —1 —9

Swi tc h 20.2 44. 9 1 —1 —1 0

Relay 20.4 45. 1 1 —1 —1 1

Output Connector 20, 5 45.2 1 —1 —1 2

Exterior top 2˚ .7 45.4 1 —1 —1 3

Tolenoid

- 1

intemai coi i 25.9 50.6 1 —1 —1 4

Output Connector 22.8 47. 5 1 —1 —’1 5

Exte rior to p 29.o 53.7 1 12-1

Track contact pa rt 32.7 57.4 1 ,2￢2

Tolenoid

-2

lnside coil 29.6 54. 3 1 —2-3

Output Connecto r 23. 7 48.4 1 =2-4

Exte rior top 32.3 57.0 1 .2-5

Track contact pa rt 38. 1 62. 8 1 :2-6

ToIenoid

-3

inside coil 30. 1 54. 8 1 =2:7

Output Connecto r 23 .5 48 .2 1 :2-8

Exte rior to p 32.5 1 =2:9

Track contact pa rt 38. 8 63.5 1 =2-1 0

ToIenoid

-4

inside coii 29.5 54.2 1 =2-1 1

Output Connector 23. 1 47.8 1 ￢2-1 2

Exte rior to p 32.3 57. 0 1 =2-1 3

Track contact pa rt 36.8 61 .5 1 .2-1 4

Environmental temperature 15.3 40. 0 1 =2— 1 5

* Conversion tenη perature: measurement temperature — Environmental temperature + 40 
。C
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Temperature graph
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Test resuit

Test date 201 9-1 2-04
Test

envi ronment

Temperature (15.9 ± 1) 。c

Hurnidity: (25 ± 3) % R.H

Sample No. 1 —114, 1 —214, 1 —314, 1 —414, 2— 111, 3— 1/1

M aximum output test No 1 —3 (Tolenoid l EA, Track current 75 A)

Test point
Measurement

temperature(· C)

* C onve rsion

temperature(° C)
Sensor No.

sM ps

Input Connecto r 35. 9 59.8 1 —1 —1

'y'-Capacito r 39. 4 63. 3 1 —1 =2

Ther'nisto r 61 .2 85. 1 1 —1 —3

Line ∏lter 42.2 66. 1 1 —1 —4

EL— Capacitor 40.4 64. 3 1 —1 —5

T rans¨’o rmer 40.2 64. 1 1 —1 —6

Output Connecto r 34.8 58, 7 1 —1 :7

Exte rior to p 30.o 53.9

Mulㅁ-adapter

input Connec‥ o r 21 .9 45.8 1 —1 
∼9

21 .6 45. 5 1 —1 1̈ 0

Relay 21 .8 45.7 1 —1 —1 1

Output Connecto r 22.o 45. 9 1 —1 —1 2

Exte rior to p 22.o 45.9 1 —1 —1 3

ToIenoid

- 1

internai coil 28.o 51 .9 1 —1 —1 4

Output Connecto r 24.5 48.4 1 —1 —1 5

Exterior to p 55.5 1 ,2-1

Track contact pa rt 36.3 60 .2 1 =2=2

Tolenoid

-2

inside coil 31 .8 55.7 1 —2-3

Output Connecto r 25. 3 49.2 1 :2-4

Exterior top 34.3 58 .2 1 :2-5

Track contact pa rt 41 .9 65.8 1 =2-6

Tolenoid

-3

inside coii 33.4 57.3 1 :2-7

Output Connecto r 25.4 49.3 1 —2-8

Exte r1˙ or top 35 .6 1 ,2-9

Track contact part 44. 1 68.o 1 =2-1 0

ToIenoid

-4

32.o 1 =2-1 1

Output Connecto r 24. 8 48.7 1 .2-1 2

Exterior top 34. 4 58.3 1 =2-1 3

Track contact pa rt 40.9 64. 8 1 :2-1 4

Environmental temperature 16.1 40.0 1 :2-1 5

* Conversion temperature: measuenㄱ ent tempe"atu re — Environmental temperatune + 40 。C
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Temperature graph
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Test result

Test date 201 9¨ 1 2-04
Test

e nvi ronment

Temperature : (16.9 ± '1) °c

Humidity: (25 ± 3) % R.H

Sarnple No. 1 —114, 1 —214, 1 —314, 1 —414, 2¨ 111, 3— 111

M aximum output test No 1 —4 (Tolenoid l EA, Track current 90 A)

Test point
Measurement

temperature(C’ C)

*Conversion

temperature(의 C)
Sensor No.

sMps

input Connecto r 41 .5 64. 3 1 —1 —1

'Y'-Capacito r 45.6 68.4 1 —1 —2

Thermisto r 71 .3 1 —1 —3

Line fiiter 50. 1 72. 9 1 —1 —4

E L—  Capacito r 50. 4 73.2 1 —1 —5

T rans1˙o rmer 49.5 72.3 1 —1 —6

Output Connecto r 40.7 63. 5 1 —1 —7

Exte rior to p 34. 3 57. 1 1 —1 —8

Mulg-adapte r

input Connecbr 23 .6 46.4 1 —1 :9

Swi tc h 23.5 46.3

Relay 23.7 46. 5

Output Connector 23. 7 46. 5 1 —1 —1 2

Exter1˙ or top 23. 7 46. 5 1 —1 —1 3

Tolenoid

- 1

intemai coi l 30. 6 53.4 1 —1 —1 4

Output Connecto r 26.7 49. 5 1 —1 —1 5

ㅌxte rior to p 34. 1 56. 9 1 ￢2-1

Track contact part 40.6 63. 4

Tolenoid

￢2

inside coil 34. 8 57 .6 1 =2-3

Output Connecto r 1 —2귁

Exte rior to p 37.5 1 ￢2-5

Track contact pa rt 46.3 69. 1 1 ￢2-6

ToIenoid

-3

inside coi' 36. 4 59.2 1 =2:7

Output Connecto r 27.6 50. 4 1 —2-8

39.o 61 .8 1 =2-9

Track contact pa rt 48.6 71 .4 1 =2-1 0

ToIenoid

-4

inside coil 34. 9 57. 7 1 ￢2-1 1

Output Connector 27.0 49. 8 1 —2-1 2

Exte rior top 37.4 60.2 1 ￢2-1 3

Track contact part 45.2 68.0 1 —2-1 4

Environmentai temperature 1 7.2 40. 0 1 
—2-1 5

* Conversion 'emperature: measurement temperaturie — Environmenta ternperature + 40 °C

:參罷:
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Temperature graph
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Test result

Test date
Test

envi ronment

Temperature : (17.9 ± 1) 。c

Humidity: (25 ± 3) % R.H

Sample No

M aximum output test No 1 —5 (Tolenoid l EA,Track current 105 A)

Test point
Measurement

temperature(· C)

*Conve rsion

temperature(。 C)
Sensor No.

sM ps

Input Connecto r 43.6 65.2 1 —1 —1

Y-Capacito r 48.o 69.6 1 —1 :2

Thermisto r 75. 4 97.o 1 —1 —3

Line flter 53.4 75.˚ 1 —1 —4

EL—  Capacito r 55. 8 77.4 1 —1 —5

T rans1˙o rmer 54. 9 76.5 1 —1 —6

Output Connecto r 43.3 64.9 1 —1 :7

Exte rior to p 36. 1 57.7 1 —1 —8

Multi-adapte r

input Connector 24. 3 45.9 1 —1 —9

Switc h 24.2 45. 8 1 —1 —1 0

Relay 24. 4 46.0 1 —1 —1 1

Output Connecto r 24. 4 46.o 1 —1 —1 2

Exte r1˙ or to p 24. 3 45.9 1 —1 —1 3

ToIenoid

- 1

intemal coi l 32.4 54.o 1 —1 —1 4

Output Connector 28. 0 49. 6 1 —● 
—1 5

Exte rior to p 36. 0 57.6

Track contact part 43.8 65.4 1 .2-2

Toienoid

￢2

inside coil 36.5 58. 1 1 =2-3

Output Connector 28.6 50.2 1 .2-4

Exterior top 39. 5 61 .1 1 ￢2-5

Track con tact pa rt 48. 8 70.4 1 ￢24

ToIenoid

-3

inside coil 37.8 59. 4 1 ￢2-7

Output Connector 28. 4 50. ° 1 —2-8

Exte rior to p 40.8 62.4 1 .2-9

Track contact part 50.9 72. 5 1 .2-1 0

ToIenoid

-4

inside coil 36.o 57. 6 1 ￢2-1 1

Output Connecto r 27. 8 49.4 1 —2-1 2

ㅌxte rior to p 38.6 60.2 1 —2-1 3

Track contact part 47.o 68, 6 1 :2-1 4

Environmentai temperature 18.4 40.o 1 =2-1 5

* Conversion ternperature: measu¨
e'ㄲ ent temperatune — Environnη ental temperature + 40 

°C

回
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Temperature graph
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Test date 201 9- 1 2-04
Test

envi ronment

Temperature : (18.4 ± 1) c̊

Humidity: (25 ± 3) % R.H

Sample No. 1 —1/4, 1 —2/4, 1 —314, 1 —4/4, 2— 1/1 , 3— 111

M aximum output test No. 1 —6 (Tolenoid l EA,Track current 120 A)

Test point
M easurement

temperature(° C)

* Conversion

temperature(。 C)
Sensor No.

sM ps

input Connecto r 45.3 66.8 1 —1 —1

ν'-Capacito r 49,9 71 .4 1 —1 =2

Therrnisto r 78. 1 99. 6 1 —1 —3

Line fiter 77. o 1 —1 —4

ㅌL— Capacito r 58. 4 79.9 1 —1 —5

T ransf˙o rmer 57.6 79. 1 1 —1 —6

Output Connecto r 45. 1 66. 6 1 —1 :7

ㅌxte n˙ or to p 36. 9 58.4 1 —1 —8

MulU˙ —adapter

lnput Connecto r 25. 0 46. 5 1 —1 —9

Switch 25 .0 46. 5 1 —1 —1 0

Relay 25.3 46 . 8 1 —1 —1 1

Output Connecto r 25 .2 46.7 1 —1 —1 2

Exterior top 24. 8 46.3

ToIenoid

- 1

intemai coi i 34. o 55. 5 1 —1 —1 4

Output Connector 29.4 50. 9 1 —1 —1 5

Exte rior to p 37. 1 58.6 1 ￢2-1

Track contact part 47.6 69. 1 1 —2￢2

ToIenoid

=2

Inside coil 38. 3 59.3 1 ￢2-3

Output Connecto r 30.0 51 .5 1 —2-4

Exterior to p 62. 3 1 ,2-5

Track contact pa rt 51 .8 73.3 1 —2ㄶ

ToIenoid

-3

inside coii 39. 4 60.9 1 ￢2-7

Output Connecto r 29. 6 51 .1 1 —2-8

ㅌxterior top 41 .4 62.9 1 —2-9

Track contact pa rt 53.3 74. 8 1 =2-1 0

Tolenoid

-4

inside coii 37.3 58.8 1 —2-1 1

Output Connecto r 28.7 50.2 1 ￢2-1 2

Exterior top 38.9 60. 4 1 ￢2-1 3

Track contact part 48. 1 69. 6 1 =2-1 4

Environmental temperature 1 8.5 40.0 1 :2-1 5

* Conversion temperature: measu¨
e'ㄲ ent temperaturle — Envirionmental temperatu¨ e + 40 

˚C
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Repo 氏 No. 'CRT-T R- M200006-˚A

Test result

Test date 201 9- 1 2-05
Test

e nvi ronment

Tem perature : (26.3 ± 1) oc

Humidity: (22 士 3) % R.H

Sarnple No. 1 —114, 1 —214, 1 —314, 1—414, 2— 1/1, 3— 1/1

M aximum output test No 1 —7 (Tolenoid l EA, Track current 135 A)

Test point
Measurement

temperature(° C)

*Conversion

temperature(。 C)
Sensor No.

sM ps

input Connecto r 49. 1 62. 4 1 —1 —1

'Y'-Capacito r 53.6 66 .9 1 —1 =2

Therrnistor 80.8 94. 1 1 —1 —3

Line fiiter 58. 8 72. 1 1 —1 —4

E L— Capacito r 61 .1 74.4 1 —1 —5

Trans沁 rmer 61 .0 74.3 1 —1 —6

Output Connecto r 49.4 62. 7 1 1̈ :7

Exterior top 41 .2 54. 5 1 —1 —8

Multi —adapte r

input Connecbr 28 .2 41 .5 1 —1 —9

Switc h 27.3 40.6 1 —1 —1 0

Relay 27. 7 1 —1 
∼1 1

Output Connecto r 28. 1 41 .4 1 —1 —1 2

ㅌxte rior top 28.3 41 .6 1 —1 —1 3

ToIenoid

- 1

internai co‖ 49. 4 1 —1 —1 4

Output Connector 30.8 44. 1 1 —1 —1 5

Exterior to p 40.2 53.5 1 :2-1

Track contact pa rt 51 .7 65.。 1 =2￢2

Tolenoid

-2

41 .6 54. 9 1 :2-3

Output Connector 32. 1 45. 4 1 :2-4

Exterior to p 45.6 58.9 1 .2-5

Track contact pa rt 57. 1 70.4 1 ￢2¨6

ToIenoid

-3

inside coil 43.8 57. 1 1 :2-7

Output Connecto r 32.5 45. 8 1 —2-8

Exte rior top 46.9 60 .2 1 
—2-9

Track contact pa rt 59.8 73. 1 1 =2-1 0

Toienoid

-4

inside coil 42.5 55.8 1 ￢2-1 1

Output Connecto r 32.o 45. 3 1 :2-1 2

Exte rior to p 45.9 59.2 1 =2-1 3

Track contact pa rt 57. 4 70.7 1 ￢2-1 4

Environmental temperature 26 . 7 40. o 1 =2-1 5

* Conversion ●emperature: measuement temperature — Envinonnㄱ enta tenlperatune + 40 
°C
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Temperature graph
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Report No. 'CRT-TR-M200006-0A

Test result

Test date 201 9- 1 2-05
Test

envi ronment

Tem perature : (27.7 ± 1) 으C

Humidity: (22 ± 3) % R.H

Sample No. 1/4, 1 —2/4, 1 —314, 1 —414, 2- 3 - I 1

M aximum output test No 1 —8 (Tolenoid l EA, Track current 150 A)

Test point
Measurement

temperature(° C)

*Conversion

temper;ature(° C)
Sensor No.

sM ps

Input Connecto r 51 .o 62.9 1 —1 —1

'Y'-Capacito r 55.6 67. 5 1 —1 ￢2

Thermisto r 82.9 94.8 1 —1 —3

Line ㄲlter 60.6 72.5 1 —1 —4

E L— Capacito r 62.6 74. 5 1 —1 —5

T ranslib rmer 62.8 74. 7 1 —1 —6

Output Connecto r 51 .4 63.3 1 —1 —7

Exterior top 43 .3 55.2 1 —1 —8

Multi—adapte r

input Connecυ  r 29. 7 41 .6 1 —1 —9

Switc h 28. 9 40.8 1 1̈ —1 0

Relay 29.3 41 .2 1 —1 —1 1

Output Connector 29.6 41 .5 1 —1 1̈ 2

ㅌxte rior to p 29.8 41 .7

ToIenoid

- 1

lntemal coi l 38. 3 50 .2 1 —1 —1 4

Output Connecto r 32.5 44. 4 1 —1 —1 5

Exte rior to p 42.5 54. 4 1 =2-1

Track contact part 56. 1 68.o 1 —2￢2

ToIenoid

=2

lnside coil 44. 1 56.o 1 ￢2-3

Output Connector 34, 1 46.o 1 :2-4

Exte rior to p 48. 1 60. 0 1 =2-5

Track contact part 60. 8 72.7 1 ￢2-6

ToIenoid

-3

inside coil 46.2 58. 1 1 ￢2:7

Output Connecto r 34. 4 46. 3 1 :2-8

Exte rior to p 49.6 61 .5 1 12-9

Track contact part 63. 4 75.3 1 —2-1 0

ToIenoid

-4

inside coil 45.o 56.9 1 =2-1 1

Output Connector 33.9 45. 8 1 =2-1 2

Exterior top 48.7 60.6 1 =2-1 3

Track contact pa rt 61 .5 73.4 1 =2-1 4

Environmental temperature 28. 1 40.0 1 =2-1 5

* Conversion temperature: measu￡ ment temperature — Environnη entai temperatu re + 40 
°C
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Temperature graph
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Test result

Test date 201 9- 1 2-05
Test

e nvironment

Temperature (22.7 ± 1) °c

Humidity: (22 ± 3) % R.H

Sample No. 1 —1/4, 1 —214, 1 —314, 1 —414, 2— 111, 3— 111

M aximum output test No. 2-1 (Toleno¡ d 2 EA, Track current 30 A)

Test point
M easurement

temperature(· C)

*Conversion

temperature(。 C)
Sensor No.

sMps

Input Connector 32.2 49.9 1 —1 —1

'Y'￡ apacito r 35. 4 53. 1 1 —1 —2

Ther'nisto r 49.7 67.4 1 —1 —3

Line ilter 37.6 55. 3 1 —1 —4

EL— Capacitor 36. 5 54.2 1 —1 —5

T ransfb rmer 37.2 54.9 1 —1 {

Output Connector 32. 1 49. 8 1 —1 :7

ㅌ었erior top 28.0 45. 7 1 —1 —8

Mul哲一adapter

1nput Connecbr 22.8 4,0. 5 1 —1 —9

Sw¡  tch 22.7 40.4 1 —1 —1 °

Relay 22.7 40.4 1 —1 —1 1

Output Connector 22.7 40.4 1 —1 —1 2

Exte rior to p 23. 1 40.8 1 —1 —1 3

Tolenoid

-1

Internai coil 44. 3 1 —1 —1 4

Output Connecto r 41 .9 1 —1 —1 5

Exterior top 28. 3 46. o 1 =2-1

Track contact pa rt 30. 3 48. o 1 =2=2

ToIenoid

=2

Inside coil 28.4 46. 1 1 —2-3

Output Connecto r 24. 8 42.5 1 .2ㅝ

Exte rior to p 28.5 46.2 1 12-5

Track contact pa rt 33 .2 50.9 1 ￢2ㄶ

Toienoid

=3

inside coii 30.9 48.6 1 ￢2:7

Output Connecto r 25. 5 43.2 1 ￢2-8

Exte rior top 31 .2 48.9 1 =2-9

Track contact pa rt 37. 2 54. 9 1 ￢2-1 0

Tolenoid

-4

Inside coil 29. 9 47.6 1 ￢2— 1 1

Output Connecto r 25 .2 42.9 1 ,2-1 2

Exte rior to p 30.3 48.o 1 ￢2-1 3

Track contact part 34. 9 52.6 1 ∵2-1 4

Environmental temperature 22.3 40.0 1 ￢2-1 5

* Conversion ●emperature: nleasurement tenη perature — Envionmenta temperature + 40 ˚C
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Temperature graph
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Test result

Test date 201 9- 1 2-05
Test

e nvironment

Temperature : (21.7 ± 1) 。c

Humidity: (22 ± 3) % R.H

Sample No 1 —114, 1 —214, 1 —314, 1 —414, 2— 111, 3— 111

M ax:mum output test No 2-2 (Tolenoid 2 EA, Track current 45 A)

Test point
Measurernent

temperature(의 C)

* C onversion

temperature(。 C)
Sensor No

sMps

Input Connecto r 35. 5 54. 1 1 —1 —1

'ν'-Capacito r 39. 4 58.o 1 —1 —2

Therrnisto r 58.4 77.o 1 —1 —3

Line iiter 42.4 61 .o 1 1̈ —4

EL— Capacitor 42.o 60. 6 1 —1 —5

T ransfo rmer 43.8 62. 4 1 —1 —6

Output Connector 36. o 54.6 1 —1 —7

Exte rior to p 28.3 46.9 1 —1 —8

Multi—adapte r

input Connecto r 21 .8 40.4 1 —1 —9

Switc h 21 .7 40. 3 1 —1 —1 0

Relay 21 .7 40.3 1 —1 —1 1

Output Connecto r 21 .7 40.3 1 —1 —12

Exte rior to p 21 .8 40.4 1 —1 —1 3

ToIenoid

- 1

internai coil 25 .8 44.4 1 —1 —1 4

Output Connecto r 23.3 41 .9 1 —1 —1 5

ㅌxte rior top 27.9 46.5 1 ￢2-1

Track contact part 30.6 49.2 1 :2=2

ToIenoid

.2

inside coii 27.3 45.9 1 —2:3

Output Connector 23.6 42.2 1 =2-4

Exte rior to p 27. 9

Track contact part 33.2 51 .8 1 =2-6

Tofenoid

-3

inside co" 30.2 48.8 1 ￢2:7

Output Connecto r 24. 4 43.o 1 ￢2-8

Exte rior to p 31 .4 50.˚ 1 =2:9

Track contact part 37.9 56. 5 1 ￢2-1 0

Toienoid

-4

inside coil 29. 5 48. 1 1 =2-1 1

Output Connector 24. 1 42.7 1 —2-12

Exterior to p 30.7 49. 3 1 ￢2-1 3

Track contact pa rt 35.6 54.2 1 —2-1 4

Environme ntal temperature 40 . o 1 =2-1 5

* Conversion tenㄱ perature: nㄱ easu￡
'ㄲ

ent tenη perature — Environnㄱ ental ternperatu¨e + 40 
˚C
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Test result

Test date 201 9-1 2-06
Test

environment

Temperature (18.6 ± '1) 。c

Humidity: (24 ± 3) % R.H

Sample No. 1 —114, 1 —2/4, 1 —3/4, 1—414, 2— 1/1, 3— 111

M aximum output test No. 2-3 (Tolenoid 2 EA, Track current 60 ⌒)

Test point
M easurement

tempe ratu re(의 C)

*Conversion

temperature(。 C)
Sensor No.

sM ps

Input Connecto r 37. 7 58.6 1 —1 —1

ν'-Capacito r 41 .6 62. 5 1 —1 —2

Themistor 63. 5 84, 4 1 —1 —3

Line filter 45. 1 66.o 1 —1 —4

EL—  Capacito r 45. 6 66. 5 1 —1 —5

T rans1˙o riner 48.3 69.2 1 —1 —6

Output Connecto r 38.8 59. 7 1 —1 —7

Exte rior top 31 .7 52.6 1 —1 —8

Muiti—adapter

Input Connecto r 1 9.2 40. 1 1 —1 —9

Switc h 1 8.8 39. 7 1 —1 —1 0

Relay 19.0 39.9 1 —1 —1 1

Output Connecto r 19.2 40. 1 1 —1 —1 2

Exte rior to p 1 9.5 40.4 1 —1 —1 3

ToIenoid

- 1

intemal coil 24. o 44, 9 1 —1 —1 4

Output Connecto r 21 .1 42.o 1 —1 
—1 5

Exterior to p 27.4 48.3 1 .2-1

Track contact pa rt 30. 1 51 .o 1 —2￢2

Toienoid

-2

inside coil 25. 3 46 .2 1 ￢2-3

Output Connecto r 21 .1 42.o 1 —2-4

E났erior top 27.4 1 —2-5

Track contact part 31 ,7 52. 6 1 —2-6

Tolenoid

-3

inside coil 28. 9 49.8 1 ￢2-7

Output Connecto r 22.o 42.9 1 =2-8

Exte rior to p 31 .8 52. 7 1 —2:9

Track contact part 37.6 58.5 1 =2-1 0

ToIenoid

-4

inside coil 27. 8 48.7 1 :2-1 1

Output Connector 21 .6 42.5 1 —2-12

Exte rior to p 30.9 51 .8 1 =2-1 3

Track contact part 35. 8 56.7 1 —2-1 4

Environmental te nη  perature 19.1 40.o 1 
—
2-1 5

* Conversion temperature: measurement ●emperature — Envinonmenta temperat''¨e + 40 
˚C

Repo rt No. 'CRT-TR- M200006-˚ A
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Temperatu re graph

2-3 ToIenioid 2 EA Track current 60 A
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Test result

Test date 201 9-1 2-06
Test

envi …onrllent

Temperature: (19.8 ± 1) 。c

Humidity: (24 ± 3) % R.H

Sample No. 1 —114, 1 —214, 1 —314, 1 —414, 2— 111, 3— 111

2-4 (Tolenoid 2 EA, Track current 75 A)

Test point
Measurement

temperature(℃ )

*Conversion

temperature(· C)
Sensor No,

sMps

Input Connecto r 40.7 60.5 1 —1 —1

Y-Capacito r 44.8 64.6 1 —1 .2

Thermisto r 67.4 87.2 1 —1 :3

Line ㄲlter 48.2 1 —1 4̈

EL— Capacito r 48.8 68.6 1 —1 —5

52.7 72.5 1 —1 —6

Output Connecto r 42.4 62 .2 1 —1 :7

Exte rior top 34. o 53.8 1 —1 —8

MulU˙ —adapter

input Connecbr 21 .0 40. 8 1 —1 —9

Switc h 20. 5 40.3 1 —1 —1 0

Reiay 20.7 40. 5 1 —1 —1 1

Output Connector 20. 9 40.7 1 —1 —1 2

Exte r1˙ or to p 21 .2 41 .o 1 —1 —1 3

ToIenoid

- 1

Intemai coil 26.6 46.4 1 —1 —1 4

Output Connecto r 23. 0 42.8 1 —1 —1 5

Exterior top 30 .2 50. 0 1 .2-1

Track contact pa rt 34,2 54.o 1 ￢2.2

ToIenoid

-2

inside coil 28. 1 47.9 1 ￢2-3

Output Connecto r 23 .2 43.o 1 =2ㅕ

Exte hor top 30. 3 50. 1 1 .2-5

Track con tact pa rt 35. 5 55. 3 1 —2-6

ToIenoid

-3

inside coil 52.° 1 —2-7

Output Connector 24.2 44. o 1 —2-8

Exterior to p 34. 9 54.7 1 ￢2-9

Track contact part 42.2 62.o 1 
—2-1 0

To [enoid

-4

Inside coii 31 . 1 50.9 1 ￢2-1 1

Output Connecto r 23. 8 43.6 1 :2-1 2

Exterior to p 33.8 53.6 1 =2-1 3

Track contact pa rt 40.4 60.2 1 —2-1 4

Environmental temperature 20 .2 40.o 1 
—2-1 5

* Conversion ●emperature: measu¨ ement ●emperature — Envi¨ onmental ㎏nlperatu¨e + 40 °C
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M aximum output test No.

68. 0

T rans1˙o rmer

32.2



Temperatu re graph

Maximum output

test No.
2-4 ToIenioid 2 EA

Track

current
75 A
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Repo rt No. 'CRT-TR- M20ooo6-oA

Test result

Test date 201 9- 1 2-06
Test

e nvi ronment

Temperature: (20.5 ± 1) ●c

Humidity: (24 ± 3) % R.H

1 —114, 1 —214, 1 —314, 1 —414, 2— 111, 3— 1/1

M aximum output test No 2.5 (Tolenoid 2 EA, Track current 90 A)

Test point
M easu ren¨ lent

temperatu re(。 C)

*Conve rsion

temperature(。 C)
Sensor No

sM ps

Input Connector 41 .8 61 .2 1 —1 —1

'γ-Capacito r 46.3 65. 7 1 —1 ￢2

Therrnisto r 69.5 88.9 1 —1 —3

Line flter 49.6 69 . 0 1 —1 —4

EL—  Capacito r 49.9 69.3 1 —1 —5

T rans1˙o rmer 54. 4 73.8 1 —1 —6

Output Connecto r 43.7 63. 1 1 —1 —7

Exte rior to p 34. 5 53. 9 1 ∼1 —8

Muitl˙
 

—adapte r

Input Connecbr 2i2 40.6 1 —1 —9

Swi tc h 20. 9 40. 3 1 —1 —t o

Relay 21 .o 40.4

Output Connector 21 .1 40. 5 1 —1 —1 2

Exte r]˙ or to p 21 .2 40.6 1 —1 —1 3

Toienoid

-1

intemai coi l 46.9 1 —1 —1 4

Output Connector 42.9 1 —1 —1 5

Exterior to p 30. 9 50. 3 1 =2-1

Track contact part 36.5 55. 9 1 —2-2

Toienoid

r2

inside coil 29. 3 1 —2-3

Output Connecto r 23.7 43. 1 1 12-4

Exte n˙ or to p 31 .2 1 =2-5

Track contact pa rt 38.° 57.4 1 :2-6

Tolenoid

-3

inside coii 34. o 53. 4 1 .2-7

Output Connecto r 25.o 44. 4 1 —2-8

Exte rior to p 36. 7 56. 1 1 ￢2-9

Track contact part 45.3 64. 7

ToIenoid

-4

inside coil 33.o 52.4 1 :2-1 1

Output Connecto r 24.5 43. 9 1 =2-1 2

Exterior top 35.8 55 .2 1 —2-1 3

Track contact part 43.6 63.o 1 =2-1 4

Environmental temperature 20.6 40.0 1 :2-1 5

* Conve'˙ sion ●emperature: measunement ●emperatu● e — Envi—onnηenta temperature + 40 
°C

iCRT-QPA—  1 7 -03 Rev.O
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Sample No.

1 —1 —1 1

27. 5

23. 5

48.7

50.6

1 .2-1 0



Temperature graph

Maxjmum output

test No.
2-5 Tolenioid 2 EA 90 A
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Repo rt No. iCRT-TR- M200006-OA

Test date 201 9- 1 2-06
ㅜ est

e nvironment

Temperature: (20.1 ± 1) c̊

Humidity: (24 ± 3) % R.H

Sample No 1 —114, 1 —214, 1 —314, 1—414, 2— 111, 3— 111

M axinlum output test No 2-6 (To:enoid 2 EA, Track current 105 ⌒)

Test point
Measurement

temperature(● C)

*Conversion

temperature(˚ C)
Sensor No

sMps

Input Connecto r 41 .4 61 .5 1 —1 —1

Y-Capacito r 45.6 65.7 1 —1 =2

Thernη  isto r 70 . 3 90.4 1 —1 —3

49. 1 69.2 1 —1 귁

EL—  Capacito r 50.2 70. 3 1 —1 —5

T ransf’o rmer 56.2 76.3 1 —1 —6

Output Connecto r 43.9 64.o 1 —1 —7

Exterior to p 31 .7 51 .8 1 —1 —8

Multi-adapte r

input Connecbr 21 .7 41 .8 1 —1 —9

Switc h 41 .1 1 —1 —1 0

Relay 21 .5 41 .6 1 —1 —1 1

Output Connector 21 .8 41 .9 1 —1 —1 2

Exterior top 21 .6 41 .7 1 —1 —1 3

ToIenoid

- 1

Intemai coi l 29.3 49.4 1 —1 —1 4

Output Connecto r 24. 8 44. 9 1 —1 —1 5

Exte rior to p 33 .2 53. 3

Track contact part 40. 1 60 .2 1 =2=2

ToIenoid

￢2

inside coil 30.7 50.8 1 —2-3

Output Connecto r 24. 8 44. 9 1 —2ㅕ

Exterior top 33. 1 53.2 1 =2-5

Track con tact part 40.8 60.9 1 .2-6

ToIenoid

-3

lnside coil 35.4 55. 5 1 —2:7

Output Connector 45. 7 1 ￢2-8

Exten˙ or top 58.6 1 :2:9

Track contact pa rt 48.7 68.8 1 =2-1 0

To [enoid

-4

inside coil 34. 1 54.2 1 .2-1 1

Output Connecto r 25 .2 45.3 1 ￢2-12

E)〈terior to p 37.3 57.4 1 ￢2-1 3

Track contact pa rt 45.9 66. o 1 .2-1 4

Environmental temperature 19.9 40.o 1 
—
2— '1 5

* Conversion temperature: nη easurement ●emperatune — Envi¨ onmental tenlperatune + 40 
˚C

回
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Test result

Line ㄲlter

21 .o

1 ￢2-1

25.6

38.5



Temperature graph

Maximum output

test No.
2-6 ToIenioid 2 EA

Track

current
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1 ·2· 1 1
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1·215
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[·
·c]

[·c]

[·c]

[·c]

['(]

[(¸ c]

[· c〕

[· c]

[· c]

[띠
[· c]

[· c]

[· c]

[· c]

[',c]

[·c]

[·c]

[·c]

[(:’이
{[’ c]

['디

[·c]

[[˙c]

[·'Cj

[¨ c〕

[·c]

[· c]

[:’c]

[· c]

[· c]

Cursor A
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21.160。

20.7300

20 .9700

21.1soo
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z7 .8soo

23.5300
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29.78°o

23.s800
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47 .2200

33.5100

24.77°o
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s0 .z400
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2t.4soo

21.8200

2 t s900

29  ̧280°

24.8400
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24,7600
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40.8100
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2¸ . 9̧0。

3s.s300
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34.1400

zs .2000

37.BOOO
4s .9000

19 .ssoo

B· A
·1.itOo
·1.3100
-0.8soo

1 .2900

·0.7soo

·0.1500

·0.9900

1 .9900

0.5700

0.s too

o.s100

o.6700

o.z900

14000
1.310°

1.3500

1.6600

0.9600

o,8800

1.1 100

1.s'00

o.3000

o.4700

1.0500

1 .4soo

o.6Boo

o.4300

o.5100

o,790 0

·0. 4400

'페

 nin˙lunㄱ

41 .2300

4s.3400

7o .OSOO

4s .8900

so.0900

56.1000
43.5300

31.1800

21 .1600

20.7000

20 .9500

21.1400

21,2500

27 .8800

23.5SO0

3 1 .szoo

ss.4100

29.7100

z3.8300

3' . 8400

9̧.1500

34.4700

z5 . °400

37.21˚0

46 .9000

s3.4soo

=4.7°
00

36. 4400

45.0500

19.7600

'.'a 

×imum
42 .6700
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Average
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49.5766

so .s847

s6 .3906

44.3 127

, =. 8774

21 .5397

20.9z17

21 . 之SOO

으 1.S887

21.s436

28 ,630z

24.2s97

Bz.605s

39.4319

30.2698

24.3s33

32.s426

40.1s74
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2s .4006
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33 .8830

2s .0647

37.06zs
4s .69 1s
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Test result

Test date 201 9-12-1 0
Test

envi ronnlent

(25.2 ± 1) 。c

Humidity: (21 ± 3) % R.H

Sample No. 1 —1/4, 1 —214, 1 —3/4, 1 —414, 2— 111, 3— 111

M aximum output test No. 2-7 (Toienoid 2 EA, Track current 120 A)

Test point
Measurerrlent

temperaturle(C’ C)

*Conversion

temperature(。 C)
Sensor No.

sMps

input Connecto r 46.5 60. 7 1 —1 —1

Y-Capacito r 51 .o 65.2 1 —1 ￢2

Therr'nisto r 73 . 8 88. 0 1 —1 —3

Line ㄲlter 54. 0 68 .2 1 —1 —4

EL—  Capacito r 54.4 68.6 1 —1 —5

T rans1˙o rmer 60.5 74.7 1 —1 —6

Output Connecto r 49.4 63.6 1 —1 :7

Exte rior to p 37.7 51 .9 1 —1 —8

Muiti —adapter

Input Connecbr 27.5 4 仁7 1 —● 
—9

Switc h 26.5 40.7

Relay 27.o 41 .2

Output Connector 27. 5 41 .7 1 —1 —1 2

Exterior top 27. 4 41 .6 1 —1 —1 3

Toienoid

- 1

1ntemai coi l 35. 5 49.7 1 —1 —1 4

Output Connecto r 30. 5 44. 7 1 —1 —1 5

Exterior to p 40. 1 54. 3 1 —2-1

Track contact pa rt 48.4 62.6 1 —2=2

ToIenoid

=2

'nside coil

37.o 51 .2 1 
—2-3

Output Connecto r 30.3 44. 5 1 ￢2ㅕ

Exten˙ or top 54.4 1 —2-5

丁rack contact part 48. 1 62.3 1 ￢2ㅀ

ToIenoid

-3

Inside coil 42.3 56. 5 1 =2-7

Output Connecto r 31 .6 45.8 1 =2-8

Exte n˙ or to p 46.2 60. 4 1 ￢2-9

Track con tact pa rt 56. 6 70. 8 1 ￢2-1 0

Toienoid

-4

inside coil 40.9 55. 1 1 ￢2-1 1

Output Connecto r 31 .3 45.5 1 =2-1 2

Exten˙ or top 58 .8 1 =2-1 3

Track contact pa rt 54.2 68.4 1 =2-1 4

Environmental temperature 25.8 40.o 1 =2-1 5

* Conversion temperature: measunement temperatu ne — Environr˙nental temperatune + 40 C̊
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Temperature :
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Temperature graph

Maximum output
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2-7 ToIenioid 2 EA

Track
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38 .4800

46,1600

4° . s400

BO,1600

44.7400

s4 .s400

39 ,2000

29,s ' 00

→B .440°

sz ,sooo

24 .46。˚

卜laximum
46.7400

51.23●。

74. 2̧00

s4.2900
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으6.9140

2s .90z5

26 .4074
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Repo rt No. iCRT-TR- M200oo6-oA

Test riesult

Test date 201 9-12-10
Test

envi ron ∏lent

Temperature : (27.7 ± 1) °c

Humidity: (21 ± 3) % R.H

Sample No.

M aximum output test No 2-8 (Tolenoid 2 EA,Track current 135 ⌒)

Test point
M easu renlent

temperatu re(˚ C)

*Conversion

temperature(。 C)
Sensor No

sMps

Input Connector 52.6 64.8 1 —1 —1

Y-Capacito r 57.4 69. 6 1 —1 =2

Therrnisto r 80.4 92. 6 1 —1 —3

Line filter 61 .o 73.2 1 —1 —4

EL— Capacito r 62.4 74.6 1 —1 —5

T ransf˙o rmer 68.7 80.9 1 —1 —6

Output Connecto r 55.7 67 .9 1 —1 —7

Exte rior to p 44. 1 56.3 1 —1 —8

Mult˙—adapte r

input Connecto r 29.4 41 .6 1 —1 —9

Switch 28. 7 40.9 1 —1 —1 0

Relay 29. 1 41 .3 1 —1 —1 1

Output Connecto r 29. 3 4●  .5 1 —1 —1 2

Exte r1˙ or to p 29.3 41 .5 1 —1 —1 3

ToIenoid

- 1

intemai coil 38. 1 50. 3 1 —1 —1 4

Output Connecto r 32.4 44. 6 1 —1 —1 5

Exte rior top 42.3 54. 5 1 ￢2-1

Track contact pa rt 53.4 65.6 1 ￢2=2

ToIenoid

=2

inside coil 40.3 52.5 1 :2-3

Output Connecto r 32.8 45.0 1 ￢2-4

Exterior top 42.6 54.8 1 ,2-5

Track contact part 52.6 64.8 1 =2-6

Toienoid

-3

Inside coil 46.o 58.2 1 ￢2:7

Output Connector 34.2 46.4 1 12-8

ㅌxt이 1˙ oΓ  to p 49. 1 61 .3 1 —2-9

Track contact part 61 .2 73. 4 1 ￢2-1 0

τolenoid

-4

inside coil 44.9 57. 1 1 =2-1 1

Output Connector 33.7 45.9 1 =2-1 2

Exte rior top 47.8 60.0 1 —2-1 3

Track contact pa rt 59.8 72.o 1 ￢2-1 4

Environmental temperature 27. 8 40.0 1 ￢2-1 5

* Conversion ●emperature: measurement temperature — Environmental 姪mperature + 40 °C

'CRT-QPA—
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1 —114, 1 —214, 1 —314, 1 —414, 2— 111 , 3— 111



Temperature graph
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2-8 ToIenioid 2 EA

Track

current
1 35 A

句

 
m

˜
ㄷ
ω
-
0
←

ㄷ
0
 
:
 
"
·

뎌
·"
 
=
˘

(10 minl˙ DIV)

Curso' A: 2019· 12—
 to 16: 16: zss Cu「sor B: 2019— 12· 10 17: 16: 2Ss

Channel

1—
 11

1· 1·2

11S
1· 1·4

1·
 1-s

1· 1·6
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 1 1
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Test result

Test date 201 9-12-1 0
Test

environment

(29.5 ± 1) °c

Humidity: (21 ± 3) % R.H

Sample No. 1 —114, 1 —2/4, 1 —314, 1 —414, 2— 111, 3— 1 /1

M aximum output test No. 2-9 (Tolenoid 2 EA, Track current 150 ⌒)

Test point
M easu rement

temperatu re(˚ C)

*Conversion

temperature(。 C)
Sensor No

SM PS

input Connecto r 53. 0 62. 8 1 —1 —1

Y-Capacito r 57. 0 66. 8 1 —1 —2

Thermisto r 79. 9 89. 7 1 —1 —3

Line ∏iter 60.2 70. 0 1 —1 —4

EL— Capacitor 61 .2 71 .0 1 —1 —5

T ransf˙o rmer 68 .7 78.5 1 —1 —6

Output Connecto r 56.5 66.3 1 —1 :7

E났erior top 45.6 55.4 1 —1 —8

Muit˙ —adapter

Input Connecto r 31 .7 41 .5 1 —1 —9

Switc h 30.6 40.4 1 —1 —1 0

Relay 31 .2 41 .o 1 —1 —1 1

Output Connecto r 31 .7 41 .5 1 —1 —12

ㅌxten˙ or top 31 .7 41 .5 1 —1 —1 3

ToIenoid

- 1

Inter'η ai coi l 41 .1 50. 9 1 —1 —1 4

Output Connecto r 35, 4 45.2 1 —1 —1 5

Exte rior top 45.6 55.4 1 .2-1

Track contact pa rt 58.7 68. 5 1 —2=2

ToIenoid

-2

inside coil 42.7 52. 5 1 :2-3

Output Connector 35 .2 45.0 1 ￢2-4

Exterior top 45.7 55. 5 1 —2-5

Track contact part 66. 3 1 :2˚

ToIenoid

-3

inside coil 48.4 58.2 1 :2:7

Output Connecto r 36.6 46. 4 1 =2-8

Exte n˙ or top 52. 1 61 .9 1 .2-9

Track contact part 65.7 75. 5 1 ￢2-1 0

ToIenoid

-4

inside coil 47.o 56. 8 1 —2-1 1

Output Connecto r 36. 1 45. 9 1 —2-1 2

Exterior top 50. 9 60.7 1 :2-1 3

Track contact pa rt 63.3 73. 1 1 ￢2-1 4

Environmental temperature 30 .2 40.0 1 ￢2-1 5

* Conversion temperature: nη easurement 'emperatu ne — Envinonmen니  temperature + 4˚  ˚C

ICRT-QPA—  1 7 —03 Rev.0
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Temperature graph
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Repo 戌 No. 'CRT-TR- MZooo06-oA

Test result

Test date 201 9-12-1 1
Test

envi ronment

Tem peratu re (26.0 ± 1) 。c

Humidity: (20 ± 3) % R.H

Sample No 1 —1/4, 1 —214, 1 —314, 1 —414, 2— 1/1, 3— 111

M aximum output test No. 3-1 (Tolenoid 3 EA, Track current 15 A)

Test point
M easurement

temperatu re(。 C)

*Conversion

temperature(° C)

sM ps

input Connector 29. 6 44. o 1 —1 —1

'γ-Capacito r 31 .4 45. 8

Therrnisto r 36.8 51 .2 1 —1 —3

Line flter 32.3 46.7 1 —1 —4

E L— Capacitor 31 .9 46. 3 1 —1 —5

T ransfb rnler 32.4 46.8 1 —1 ㄶ

Output Connecto r 29.5 43.9 1 —1 —7

Exte rior top 27.3 42.2

MulU-adapter

Input Connector 25.4 39.8 1 —1 —9

Switc h 25.4 39.8 1 —1 —● o

Relay 25.4 39.8 1 —1 —1 1

Output Connecto r 25. 4 39.8 1 —1 —12

Exterior to p 25. 6 40. 0 1 —1 —1 3

ToIenoid

- 1

'ntemal coi l

27.7 42. 1 1 —1 —1 4

Output Connec'or 26.5 40. 9 1 —1 —1 5

ㅌxterior to p 28.2 42.6 1 ￢2-1

Track contact pa rt 29. 3 43. 7 1 ￢2-2

ToIenoid

￢2

inside coil 43.o 1 ∼2-3

Output Connecto r 26.7 41 .1 1 —2-4

E땄erior top 28.2 42.6 1 —2-5

Track contact part 30. 9 45.3 1 —2-6

Toienoid

-3

inside coil 29. 6 44.o 1 —2-7

Output Conne어 o r 27.0 41 .4 1 —2-8

Exterior top 29.2 43.6 1 —2-9

Track contact pa rt 32.6 47.0 1 =2-1 0

Tolenoid

-4

inside coil 30. 4 44.8 1 ￢2-1 1

Output Connecto r 1 ￢2-1 2

ㅌxterior top 44. 6 1 :2-1 3

Track contact pa rt 33.5 47.9 1 ￢2-1 4

ㅌnvironmental temperature 25 . 6 40, o 1 =2-1 5

* Conversion ●emperature: measurement temperature — Environmentai ternperature + 4˚  °C

iCRT-QPA—  1 7 -03 Rev.O
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Temperature graph
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Test result

Test date 201 9-1 2-1 1
Test

e nvi r’ onment

Tem perature : (27.5 ± 1) °c

Humidity: (20 ± 3) % R.H

Sample No. 1 —114, 1 —214, 1 —314, 1 —414, 2— 111 , 3— 111

M axinlum output test No. 3-1 (Tolenoid 3 EA, Track current 30 A)

Test point
Measurement

temperature(qC)

* C onve rsion

temperature(。 C)
Sensor No.

sMps

Input Connector 39. 1 52. 1 1 —1 —1

42.4 55. 4 1 —1 =2

Therrnisto r 55.8 68. 8 1 —1 —3

Line ∏lter 44.7 57. 7 1 —1 —4

EL— Capacitor 44. 3 57. 3 1 —1 —5

T ransfb rmer 47. 1 1 —1 —6

Output Connector 39.9 52. 9 1 —1 —7

Exte rior top 34. 7 47. 7 1 —1 —8

MulU˙ —adapter

Input Connecbr 27.5 40.5 1 —1 —9

Swi tc h 27.3 40.3 1 —1 —1 0

Relay 27.4 40. 4 1 —1 —1 1

Output Connector 27.4 40.4 1 —1 —1 2

Exte rior to p 27.5 40.5 1 —1 —1 3

Toienoid

- 1

intemal coi l 31 .5 44. ¸ 1 —1 —1 4

Output Connecto r 29.o 42.o 1 —'1 —1 5

Exte rior top 33 .2 46 .2 1 ￢2-1

ㅜrack contact part 34. 8 47.8 1 ￢2=2

Tolenoid

=2

lnside co¡ l 32.9 45.9 1 ￢2-3

Output Connector 29. 3 42.3 1 —2-4

Exte"or top 33. 4 46.4 1 =2-5

Track contact pa rt 37. 4 50.4 1 ￢2-6

ToIenoid

-3

inside coil 33. 5 46.5 1 :2-7

Output Connector 29. 4 42.4 1 :24

Exterior top 33. 7 46. 7 1 :2-9

Track contact part 38.2 51 .2 1 —2-1 0

Tolenoid

-4

Inside coii 34. 8 47. 8 1 ￢2-1 1

Output Connector 29.7 42.7 1 ￢2-1 2

Exte rior to p 35.5 48. 5 1 :2-1 3

Track con tact pa rt 39.9 52. 9 1 ￢2-1 4

ㅌ nvironmental temperature 27.˚ 40.o 1 :2— 15

* Conversion ●emperature: 

“
'easunement 

●enη perature — Environmental ternperature + 40 ˚C
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Repo rt No. 'CRT-T R- M20ooo6-oA

Temperature graph

Maximum output

test No.
3-2 ToIenioid 3 EA

Track

current
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Repo't No. :CRT-TR-M200006-˚ A

Test riesult

Test date 201 9-1 2-1 1
Test

envi ronment

Temperature : (27.7 ± 1) qc

Humidity: (20 ± 3) % R.H

Sample No. 1 —114, 1 —214, 1 —314, 1—414, 2— 111, 3— 111

M aximum output test No 3-3 (Tolenoid 3 EA, Track current 45 A)

Test point
M easurement

temperatu re(° C)

*Conve rsion

temperature(。 C)
Sensor No

sMps

input Connecto r 45.9 58. 1 1 —1 —1

49. 4 61 .6

Therrnisto r 67.6 79.8 1 —1 —3

Line ㄲlter 52.9 65. 1 1 —1 —4

EL— Capacito r 54. 5 66.7 1 —1 —5

T ransf˙o rmer 58 . 5 70. 7 1 —1 —6

Output Connecto r 47.8 60.0 1 —1 —7

Exten˙ or to p 40. 1 52.3 1 —1 4

MulU-adapte r

'nput Connecυ
 r 40. 3 1 —1 —9

Swi tc h 27. 7 39. 9 1 —1 —1 0

Relay 27.8 40. o 1 —1 —1 1

Output Connecto r 28.o 40 .2 1 —1 —1 2

Exterior to p 28. 4 40.6 1 —1 —1 3

ToIenoid

- 1

internal coil 33,2 45. 4 1 —1 —1 4

Output Connecto r 30 .2 42.4 1 —1 —1 5

E었erior top 36. 1 48.3 1 —2-1

Track contact pa rt 38.o 1 =2=2

Tolenoid

-2

inside coil 34. 6 46. 8 1 ￢2-3

Output Connector 30. 4 42.6 1 12ㅕ

Exte"or top 36. 1 48.3 1 =2-5

Track contact pa rt 40.5 52.7 1 —2-6

Tolenoid

-3

35. 1 47.3 1 ￢2-7

Output Connector 30. 3 42.5 1 ￢2-8

Exten˙ or top 36 . 3 48. 5 1 ￢2:9

Track contact part 41 .1 53.3 1 .2-1 0

ToIenoid

-4

inside coil 36. 5 48.7 1 ￢2-1 1

Output Connecto r 30.6 42. 8 1 —2-1 2

Exterior top 38. 7 50. 9 1 :2-1 3

Track con tact pa rt 43.2 1 ￢2-1 4

Environmental temperature 27.8 40.o 1 =2-1 5

* Conversion temperature: measurement temperature — ㅌnvimnnㄱ enta tenㄱperah"e + 40 ˚C

iCRT-QPA—  1 7 - 03 Rev.O
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Temperature graph

Maximum outpu t

test No.
3-3 ToIenioid 3 EA

Track

current
45 A

Cur'or A: 2019-12· 11 9:so: 37s

Channel Unit Cursor A Cursor 8
1· 1·1 [· c〕 46.1600 4s.9100
1· 1-2 [‘ :· c] 49.45˚ 0 49,4100
ㅗ 
· 1 ·s t˛ c」 67.3,00 67. şoo

t· 1·4 [’
’
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t·
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l · 1·s [:c] 4。 .6900 40. °700
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'0 [’
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1·
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1· 2·8 [˛ c] 3°.3900 30.3000
1·Z·9 [:디 36.SSOO 36.3300
1· z·

'0 [·

(] 41.9400 41.1300
t·2· 1t [‘ c] 36.69。 。 36,46。 0

t·之·1= [(c] 30.6SOO 30.6兮 00

'·

으· 13 [' c] 39,3900 38.7000
1온 14 [· C] 43.99°  ̊43.16° o

l· 2· 1s [: c] 2'.7400 27.7soo
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ş ssoo

37.9300
B4 .4900

30 .2900

BS .7400

40 . 4。 00

35.0100

30. 그400

36,0700

·, 1 .osoo

36 .4000

30 .5300

3S . l̨OOO

43.110˚

27.6200

‖a × imurn

46.1 60。

49.490°

67.6800

s3.zsoo

ss.s600

s9.7900

48.1700

40.7400

28.tooo

27.7400

27.8800

zs.0500

28,·

'之

00

B3.620°

,0.40°°

;6.6100

3s.ssoo

, 5.0000

so.4900

36.s500

41. ∃800

35.450°

30. ,900

36.s70。

41 .99°˚

36,890˚

30.6300

39 
‘
 460。

4s.99●°

27.s4oo

Average
45 .9547

49.3949

67.5111

52.9696

54.7337

56.8309

47.8817

40.3971

27.9443

27.6241

? 7.7564

27.9。  2°

2s .2503

33.3843

so .2600

36.z336

38.1so t

s4. ,064

BO.3672

∃ 6.2700

40.810s

35.1928

30.3049

B6 .S14¸

41 .447.●

∃6.s943

30. 6088

ss.9s '8

4  ̧. 4573

27.70 ,¸

=Ξ

-̈:!˙∵::-f--=1ff=:∵ :==-‘一十:==¨十一一
==十

:=:=士
======二=

— 
一

.
i
ㅏ一 

:
T

i
十

페이지(page) :( 60 )/( 충(Total) 131 )

Report No. 'CRT-TR- M200006-° A

진 위확 인 코드

'CRT-QPA—

 17 -03 Rev.0

G4B www YXCzLIzCw =

ㅑ
–φ
,
O
F
–

0
 
:
 
H
t
–

·
:
 工

U



醱̨
●

.

:

 

i

ξ

"
 
,

페이지(page) :( 61 )/( 총(Total) 131 )

Repoλ No. 'CRT-TR- M2ooooo-oA

Test result

Test date 201 9-12-1 1
Test

envi ronment

Temperature : (28.2 ± 1) °c

Humidity: (20 ± 3) % R.H

Sampie No. 1 —114, 1 —214, 1 —314, 1—414, 2— 111, 3— 1'1

Maximum output test No 3-4 (Tolenoid 3 EA, Track current 60 ⌒)

Test point
Measurement

tenη peratu re(C’ C)

*Conversion

temperature(。 C)
Sensor No.

sM ps

1nput Connector 49.8 61 .7 1 —1 —1

Y-Capacito r 53 .2 65. 1 1 —1 .2

Thermisto r 73.6 85.5 1 —1 —3

Line ilter 57. 4 69. 3 1 —1 —4

ㅌL— Capacito r 60. 8 72 .7 1 —1 —5

T rans1˙o rnㄱ er 65. 9 77.8 1 —1 —6

Output Connecto r 52.6 64.5 1 —1 —7

Exterior top 43.o 54.9 1 —1 —8

MulU˙
 

—adapter

input Connecto r 28. 3 40.2 1 —1 —9

Swi tc h 28. o 39. 9 1 —1 —1 0

Relay 28. 1 40.o 1 —1 —1 1

Output Connecto r 28 .2 40. 1 1 —1 —1 2

Exte rior to p 28.6 40.5 1 —1 —1 3

Tolenoid

- 1

intemal coi i 34. 5 46.4 1 —1 —1 4

Output Connecto r 31 .o 42.9 1 —1 —1 5

Exte rior to p 37. 4 49.3 1 ￢2-1

Track contact pa rt 40.4 52. 3 )2=2

Tolenoid

￢2

inside coii 47.7 1 ￢2-3

Output Connecto r 30.9 42.8 1 =2ㅕ

Exten˙ or top 37.4 49.3 1 =2-5

Track contact pa rt 43,0 54. 9 1 —2-6

ToIenoid

-3

inside coil 36 . 3 48 .2 1 ￢2-7

Output Connecto r 30. 8 42.7 1 :2-8

Exten˙ or to p 37.6 49.5 1 .2-9

Track con tact pa rt 43.5 55.4 1 
—2-1 0

ToIenoid

-4

inside coil 37. 7 49.6 1 ￢2-1 1

Output Connecto r 31 .o 1 =2-1 2

Exte rior to p 40.3 1 —2-1 3

Track contact part 45.8 57.7 1 =2-1 4

Environmental temperature 28. 1 40.o 1 :2-1 5

* Conversion temperature: measu¨ement ternperature — Envi¨ onnㄱen니 tenlperature + 40 
°C
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Temperature graph

Maximum output

test No
3-4 ToIenioid 3 EA

Track

current
60 A
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Report No. 'CRT-TR-M200006-0A

진 위 확 인 코드

Test result

Test date 201 9-1 2-1 1
Test

e nvironment

Tem perature : (30.0 ± 1) 。c

Humidity: (20 ± 3) % R.H

Sample No. 1
(
∠4"4⌒{

˘424 3 -

M aximum output test No 3-5 (Tolenoid 3 EA,Track current 75 A)

Test point
Measu rement

temperature(qC)

*Conversion

temperature(。 C)
Sensor No.

sMps

Input Connector 51 .3 61 .6 1 —1 —1

Y-Capacito r 55. 1 65.4 1 —1 ￢2

Therrnistor 75. 5 85.8 1 —1 —3

Line fiter 69. 0 1 —1 —4

EL— Capacito r 61 .2 71 .5 1 —1 —5

T ransf˙o rmer 68. 5 78.8 1 —1 —6

Output Connecto r 55. 3 65.6 1 —1 —7

ㅌxte rior to p 43.5 53.3 1 —1 —8

Multi-adapte r

input Connector 30.0 40. 3 1 —1 —9

Switc h 29.7 40.o 1 —1 —1 0

Relay 29.8 40. 1 1 —1 —1 1

Output Connector 30.0 40.3 1 —1 —1 2

Exterior top 30 .2 40.5 1 —1 —1 3

ToIenoid

- 1

Intemai coil 37.6 47. 9 1 —1 —1 4

Output Connecto r 33.4 43.7 1 1̈ —1 5

Exte rior top 40.7 51 .o 1 ￢2-1

Track contact part 45.2 55.5 1 ￢2-2

ToIenoid

=2

inside coil 39. 0 49.3 1 ￢2-3

Output Connector 33.2 43. 5 1 =2-4

Exte rior top 40,8 51 .1 1 —2-5

Track contact part 47.6 57 .9 1 :2-6

ToIenoid

-3

inside coil 39.6 49.9 1 .2-7

Output Connecto r 33.o 43.3 1 12-8

Exte n˙ or to p 40.8 51 .1

Track contact part 48.2 58. 5 1 ￢2-1 0

ToIenoid

-4

inside coil 1 ,2-1 1

Output Connector 33.4 43.7 1 .2-1 2

Exterior top 54.4 1 :2-1 3

Track contact pa rt 51 .0 61 .3 1 :2-1 4

Environmental temperature 29.7 40. o 1 =2-1 5

* Conversion temperature: measu"ement ëmperature — Envi¨ onmental tenㄱ perature + 40 ˚C
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Temperature graph

Maximum output

test No.
3-5 ToIenioid 3 EA

Track

current
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33 .4100

44. 。800
51 .0100

z9 .7+00

B -A

- 0. 之 100

·°. 17° o

·0.0¸ 00
·0.OSOO

o.3 300

-0.1 100

·0.3zoo
-° . 4000

·0. 7̧00
·0.stoo

·0.s600

·̊. 6000

-0.41 ˚̊
- '. 0400

·0.7600

·1.4500

·*. 7soo

·1.1100

·0.7soo

· 1.1900

· 1.8SO0

1 . 9̊00
-。 . 7200

·t.0900

1 .8500

·1.24° 0

·0.ssoo
· ' . OZOO

·t.s100
-0,5600

삐 nimum

51.1·

'0˚54.9400

7s.2700

58,5700

60.8500

68,4500

55 .0800

4B .ZOOO

29.990°

z9.6soo

z9,8300

z9.9800

30.1800

37.s900

s3. ¸

‘

00

4。 . 480˚

45 .2200

39. 0̊00

33.2100

4。 . s700

47.4300

39.ssoo

3z .9300

4° .6100

4s.1 100

41.3100

33 .s90˚

4B .6600

so.9soo

=9,7500

'ˇ

laxin'um

51. 740。

ss. 5400

75.8300

s9. 0400

61.32°°

6s.680。

s5 .790。

44.9200

30.s8●o

Bo.18eo

30. 4°°°

30.s900

30.7SOo

38. 6400

34.1400

42 .1000

47.0100

40.14co

B̧. 99 00

4z.osoo

49.48 00

40.690。

,3.7700
42‘  1700

0̧.1고00

42.s600

s4.260。

4s .4soo

se. s400

,0. 고 00

Average

s1 .4300

ss.21 57

75.505z

8̧.7712

61.113,

6s ,56  ̧9

 ̧  ̧. 4430

43.9421

30.3039

29.9390

30 .1354

so.2991

3° . 4726

38.1155

33.7s14

41 .3796

4 ,̧ 9783

39 ,5489

33,5801

41 .3s61

48.4359

40.°935

3̧ .3632

41 .4020

49 .OS67

.' 1.8904

ss.s1 11

씨 . 5919

s 1 .8246

30.0278
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Repo rt No. iCRT-TR- MZoo006-oA

Test result

Test date 201 9-1 2-1 1
Test

envi ronrnent

Tem perature : (30.7 士 1) °C

Humidity: (20 ± 3) % R.H

Sample No 1 —114, 1 —214, 1 —3/4, 1—414, 2— 111, 3— 111

M axinlum output test No 3-6 (Tolenoid 3 EA, Track current 90 A)

Test point
Measure∏￢ ent

temperature(° C)

*Conversion

temperature(· C)
Sensor No

sM ps

Input Connecto r 51 .9 61 .4 1 —1 —1

55.9 65. 4 1 —1.2

Therrnisto r 76. 1 85.6 1 —1 —3

Line ∏iter 59. 1 68. 6 1 —1 —4

EL— Capacito r 60.9 70.4 1 —1 —5

T ransf˙o rmer 69.7 79.2 1 —1 —6

Output Connector 56.6 66. 1 1 —1 —7

Exte rior to p 44. 3 53. 8 1 —1 —8

Mult˙ —adapte r

input Connecto r 30. 8 40. 3 1 —1 —9

Switc h 30.4 39.9 1 —1 —1 0

Relay 30.6 40. 1 1 —1 —1 1

Output Connecto r 30.8 40. 3 1 —1 —1 2

Exterior top 30. 9 40.4 1 —1 —1 3

ToIenoid

- 1

internai coi l 39.o 48.5 1 —1 —1 4

Output Connector 34. 4 43.9 1 —1 —1 5

Exte rior to p 42.4 51 .9 1 ￢2-1

Track contact part 48.3 57.8 1 =2￢2

ToIenoid

=2

inside coii 40.5 50.˚ 1 —2-3

Output Connecto r 34.2 43. 7 1 ￢2ㅕ

Exterior to p 42.5 52. 0 1 —2-5

Track contact pa rt 50. 1 59.6 1 .2ㄶ

ToIenoid

-3

inside coil 41 .˚ 50. 5 ● =2:7

Output Connecto r 34. o 43. 5 1 :2˚

Exte rior to p 42.6 52. 1 1 ￢2-9

Track contact part 50.7 60.2 1 
—2-1 0

ToIenoid

-4

Inside coil 42.9 52. 4 1 =2-1 1

Output Connector 44. 0 1 ￢2-1 2

Exteⅱor top 45 . 9 55.4, 1 =2-1 3

Track contact part 53.8 63.3 1 =2-1 4

Environmental temperature 30. 5 40.o 1 ￢2-1 5

* Conversion ●emperature: measurement temperatu¨ e — Environmental tenη peratune + 40 ˚C

iCRT- QPA— 1 7 -03 Rev.0
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Temperature graph

Maximum output

bst No.
3-6 ToIenioid 3 EA 90 A
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Cursor A: 2019· 1z· 11 3 :OS:3is

Channel Unit Cursor A Cursor B
1— 1—1 [¸ c] s2. ∃SOO Si.9000
t˛

 1·2 [·c] s6.26oo ss.9000
1· 1-B [·C] 76.3500 76.osoo
1· 1ㅓ [:c] 59.3000 59.0700
1· 1·S [뙤 60.9300 60,9100
1· 1-6 [·c] 69.8300 69,6800
1· 1-7 [·c] 57.0400 s6.s700
1— 1-8 [:디  44.9SOO 44.2700
1—

'-9 [·
c] 31.4600 30.7soo

1— 1·10 [:c] 31.0100 BO,3SO0
1· 1— 11 ['c] s1.으 400 SO.5800
t· 1·12 [·c] 31.4SO0 3o.76° 0

1· 1—
 t¸ [。c] s1.6ZOO 30.8SOO

t·1-t4 [쉭  4° . 1800 39.0100
1· 1·iS [떠  3S.2300 34,s600
1· 2· 1 [!:’ c] 43.6600 4z.4¸ 00

1· 2·2 [·c] 49.8300 4s.2900
1·2-3 [· c] 41. 6400 40.4800
1·2ㅢ [·c] 3s.0,00 34.230˚
t· 2·s ι :c] 43.9300 42.460˚
1-2“  [˙·ε] 51.7BOO 50.1100
1· z·7 [· c] 4z.으

’

00 4° . 980˚

1 ·2-8 [· c] 34.3400 34. 。200
1·z-9 [· c] 44.1700 4z.6100
1 ·으-10 [:C] 호. 3800 SO.7400
1· 2· 11 [·c] 44. ,000 4z.9zoo
1 
—
2—
 12 [:c] 3s.3700 B4.430˚

1 
—
2· 16 [’c] 47.4SO0 45.9000

1· 2—
 14 [· c] 55.7000 s3.8400

1· 2— 15 [·어 31.OSOO 30.4600

Cursor B: =019· 1?— 11 4:08:31s

B·A
-0.4¸ 00
-0.3600

-0. 으700
-0.23 00

·0.0200

·0.1SO0

·0 .4700

·0.6soo
·0.7 1 。o

0̆.6600
·。. 66° o

·°. 6900

·0.7400

·

'. 1700·0.8700

·1.2300

·1 . ,400

·1.16˚o
-0.8000

-!.4700

1 .6200

·t.29oo

·0.szoo

·1.5600
· 1,6400

1.38。o
-0.8900

1.5800
·1.s600

·0.s9oo

' 'inimums1 .8800

ss.ssoo

76 . 0400

S9.0之 00

60.8soo

69.65 °。

6̧.ssoo
4¸ .7too

30,7400

30 .3400

30 .5700

30 .7500

30 .s700

3s.9900

34.3soo

42.4000

4s.2100

40.3800

34.1400

4z. 9̊00

50.OBOO

4● . 86°●

3 $. 9100

4근 . Z900

so.6soo
4z .85 。。

34.4000

45 .4900

s3.7500

30,4000

'·

●a ×imum
52 .360。

6̧.2800

76. ∃700

59.3800

61 .1200

69.91˚°

57 . α800

4s.osoo

31.4600

3 1.OZOO

3 1.2400

31.4600

3t.6400

40.1800

3s.z400

43.8700

49 .8400

41 .6500

35.˚400

43 .9700

s1.s80˚

42.30˚˚

34.s600
4·

'. z300s1 5600

44 .SOOo

35.B700

47 .5700

Ss.7iOO

s1 .0600

Average

sz.1354

s6.066°

76.1985

s9.2073

60.98 ,9

69.7933

s6.go98

4·

'. 456731.073 1

30,6677

BO.39 19

s l ,0835

31.2116

s9.s5s6

34.7829

41 134t

4s.9245

41.0090

34.s771

4¸ . 07s7

50 .9596

4 '. s717

34.3s71

4¸ . 2925

51.s676
43.s360

34,8935

46.6282

54 .6044

30.7ss7
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Test result

Test date 201 9-12-1 1
Test

envi rionment

Teir' peratu re : (31.5 ± 1) °c

Humidity: (20 ± 3) % R.H

Sample No. 1 —1/4, 1 —2/4, 1 —314, 1 —414, 2— 111 , 3— 111

M axinlum output test No 3-7 (Tolenoid 3 EA, Track current 105 A)

Test point
Measurement

temperature(qC)

*Conversion

temperature(° C)
Sensor No

sMps

Input Connecto r 52.2 60.9 1 —1 —1

Y-Capacito r 56 .2 64.9 1 —1 =2

Therrnisto r 75.8 84. 5 1 ∼1 —3

Line fiiter 58. 9 67.6 1 —1 —4

EL— Capacitor 60. 1 68. 8 1 —1 —5

T rans1˙o rmer 70 .2 78.9 1 —1 —6

Output Connecto r 57. 4 66. 1 1 —1 —7

Exte n˙ or to p 44. 3 53. o 1 —1 —8

MulU˙ —adapter

input Connec㎏ r 31 .7 40. 4

Switc h 31 .2 39. 9 1 —1 —1 0

Relay 31 .5 40.2 1 —1 —1 1

Output Connecto r 31 .7 40. 4 1 —1 —1 2

Exte rior top 31 .8 1 —1 —13

Tolenoid

- 1

intemai coi l 40.6 1 —1 —1 4

Output Connecto r 35. 7 44. 4 1 —'1 —15

ㅌxte rior top 44. 5 53.2

Track contact pa rt 51 .7 60. 4 i2 =2

ToIenoid

=2

1nside coil 42. 1 1 —2-3

Output Connecto r 35.3 44. 0 1 —2-4

E었erior top 44. o 52. 7 1 =2-5

Track contact pa rt 53. o 61 .7 1 :2-6

To 'eno:d

-3

Inside coil 42.7 51 .4 1 :2-7

Output Connecto r 35.o 43.7 1 12-8

Exten˙ or top 44.° 52.7 1 :2-9

Track contact pa rt 53.6 62.3 1 =2-1 0

To 'enoid

-4

inside coil 44.9 53.6 1 —2-1 1

Output Connecto r 35. 7 44. 4 1 ￢2-1 2

Exte rior to p 47.6 56. 3 1 :2-1 3

Track contact pa rt 57. 0 65.7 1 :2-1 4

Environmentai temperature 31 .3 40.o 1 =2¨ 1 5

* Conversion temperature: measuenㄱ
ent terㄲ peratu¨ e — Envi"onmental tenㄱ perature + 40 ˚C
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Temperature graph

Maximum output

test No
3-7 ToIenioid 3 EA

Track
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Cursor A: 2019· 12· 11 1 :4∃ : S6s

Chann어  Unit Curso‘ A. Curso‘  B

1· 1· 1 [':이  se,6soo s2.z¸ 00

1· 1·z [['이 s6.6900 s6.1700
1· 1·s [˛ c] 76. 으ZOo 75.7900
1 · tㅓ [‘ c̨] s9.2soo s3.ssoo
1· 1·S [떡 6o.BOOO 60.OSOO
1· 1·6 I{C] 7° . 3900 70.2soo
i· 1·7 [· c] 57.9400 s7.3900
1· 1· S [· ;이 44.9900 44.3400
119 [˛c] 32.3300 31,7100
111˚ [· c] 31.73° 0 31.2400
1· 1· 11 ['’ c] 3z.040˚  31.510c
1· 1·

 12 [· c] 32.3600 31.7400
1· 1· 1s [’ :c] 32..'700 31.SOOO

1· 1·14 [':c] 41.6600 40,6zoo
1· 1·15 [·c] 36.4400 3s,6soo
t·z· 1 [·:c] 45.6000 44.4900
1·2·z {· c] 53.0000 51.7300
1·2·3 [·:C] 43.之300 .'z,tooo
1· 2·4 rc] 36.0900 3s.3400
1·2-5 [· c] 45.6900 44.0000
i-2·6 [· c] 5.● .4000 5z.9600
1-● ·7 [·,c] 43.970˚ 42.6600
1·z-8 ['c] Bs.9000  ̧5. 3̊00

1·

=·

9 [‘¡이 45.S400 44.Oλ 00

1· 2· 10 [· ,c] 5s.0700 53.s800
i· Z· 11 I ’

’
C] 46,1100 44.s900

1· 호·12 [’ :’c] 36.4800 ∃s.6800
1· 2·

' 

니 ’:C] 49.1100 47.64。 o

1· z· 14 '·c] 58.s400 56.9500
1 ·2· ts [· c] 31.6SOO 31.2900

Cursor B: 2019—  12·  1 1 2 :43: 56s

B· A
·0.4soo

·0. 오 00
·0.4soo
·0.4000

·0.2之00
·0.1600

·o.ssoo

·0.6soo

'0.6200

·0.4900

·o.5soo

·0.6200

·0.6700
·1,0400

·0.7900
- '. 110。

·1.?700

·1.1300

·0.7soo
- 1 .6900

· 1 .44˚°

1.31。°

·0.870°

·1.ssoo

·1.4900

·1. =200
- 0.sooo

1 .470˚

1.s800
-0.3900

卜linimum

모 , zzoo

6̧.16°o

75.7700

SB .88oo

6。 . 07° o

70.z,()o

s7.39oo

4B .97°。

31.7000

31.2100

 ̧1 .490。

31 .73˚o

31 .7800

4。 . 6100

35.6,00

44.190°

s1.7100

4z,090°

∋ ,. 3BOo

43.800°

s2.9zoo
4z.60°。

35 .OZOO

43.stoo

s3 .ssoo
-'+. s8 00

35 .6600

47.35˚˚

s6.8400

s1.24。。

卜la × imunㄱ

5 으 . 8400

s6.8100

76 .ssoo

s9.4300

60.4600

'0.SiOOSB.0700

45 .550c

32.3400

∃ 1.7400

32 .0¸00

32.3700

3z.4700
.; 1 .6600

36.4400

ㅓ5 .6400

s3.0100

43 .2300

36.1000

45.7100

54 .4700

44 .000。

B .̧ 9200

4s.9'00

ss .1soo

46 .1200

36.sooo
-49 .4300

s8,6,00

B 1.72oo

Average

sz.5562

s6.ss68

76.0725

s9.1328

60.zs8¸

70.3733

s7.7ss0

44.9107

3z.01z9

31 .48zo

31 .76t그

32.032之

3z .1496

41 .1095

36 . °04s

45 .0052

5z. 으9 ,s

4z.7006

3s.7460

44.963s

5 , . 6¸  50

43 .BS72

ss.ss79

45 .0929

54.z992

4s.s103

36. 1119

48 .s768

57.7772

31 .4s9s
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Repo rt No. 'CRT-TR- M2000o6-oA

Test result

Test date 201 9-12-1 '1
Test

envi rionment

Temperature : (31.9 ± 1) °c

Humidity: (20 ± 3) % R.H

Sample No. 1 —1/4, 1 —214, 1 —314, 1 —414, 2— 111, 3— 111

M aximum output test No 3-8 (Toienoid 3 EA,Track current 120 ⌒)

Test point
Measurement

temperatu re(。 C)

*Conversion

temperature(。 C)
Sensor No,

sM ps

Input Connecto r 52.6 60.8 1 —1 —1

Y-Capacito r 56. 5 1 —1 =2

Themistor 75. 4 83.6 1 —1 —3

Line ∏iter 58. 7 66. 9 1 —1 —4

EL— Capacito r 59.3 67. 5 1 —1 —5

T ransf’o rmer 70. 3 78. 5 1 —1 —6

Output Connecto r 58.o 66.2 1 —1 :7

Exte rior top 44.3 53.o 1 —1 —8

Mu '● —̇adapte r

Input Connecbr 32.5 40.7 1 —1 —9

Switc h 31 .8 40.o 1 —1 —1 0

Reiay 32.2 40.4 1 —1 —1 1

Output Connector 32.6 40.8 1 —1 —1 2

Exte rior to p 32.6 40.8 1 —1 —1 3

Tolenoid

- 1

intemai coi l 42. 1 50. 3 1 —1 —1 4

Output Connector 36. 7 44. 9 1 —1 —1 5

Exterior top 46.2 54. 4 1 —2-1

Track contact pa rt 55.3 63. 5 1 ￢2=2

ToIenoid

=2

inside coii 43.8 52.0 1 —2-3

Output Connecto r 36.4 44. 6 1 12-4

Exte rior top 46.4 54.6 1 ￢2-5

Track contact pa rt 55. 7 63.9 1 ￢2-6

ToIenoid

-3

lnside coil 44. 5 52.7 1 ￢2-7

Output Connector 36.2 44. 4 1 12-8

Exterior top 46.4 54.6 1 :2-9

Track contact part 56.4 64.6 1 ￢2-1 0

ToIenoid

-4

Inside coii 46.8 55.o 1 ￢2-1 1

Output Connecto r 36.9 1 =2-1 2

Exterior top 49.8 58. 0 1 .2-1 3

Track contact part 60.4 68.6 1 —2-1 4

Environmentai temperature 40.0 1 —2-1 5

* Conversion temperature: nη easurement terㄲ pemture — Envionmental ten˙ lperatune + 40 
°C

iCRT-QPA—  17 -03 Rev.O
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Temperature graph

Ma刈 ṁum output

test No
3-8 ToIenioid 3 EA

Track

curent
120 A
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(S rnin''˙ DfV)

Cu¾ sor A: 2019— 12· 11 0: 10:30s

Channel Unit Cursor A

1· 1· 1 [· c] 52.1800
1 
— 1·2 [· c] 56.0300
113 [· 'c] 74.9700

1·
 1-4 [‘:c] ss.0800

'·

t· 5 ['c] 58.6SO0
1· 1·6 [·iC] 7°

.˚300

il7 [· C] 57.6200
1·

 '·s [1,c] 44,8900
t· t·9 [·

’
c] sz.5500

'·

t·10 [·c] 31.8¸ 00

1· t· 1t [· c] 32.2700
1· 1· iZ [':이  32.6200
1 

 ̆1·
1 니  

·
’
C] 32.7600

1· 1·14 [¨C] 4므 .7200

1· 1· 15 ['이 7̧.0100

1· 2—1 [·c] 47.22° o

1-2·z [·c] s7.0700
1· 2·3 [(c] 44.2100
1· 2·4 [’ : c] 36. 7̧00

1·
 으·S [· C] 47.6600

1· 2·6 [·:c] s7.0600

1-z· 7 ['c] 4s.0’ 00

t-2· s [· c] 36.3700
1·

=·

9 [',c] 17.6soo
1-2· 10 [ :c] 57.7900
1· 2· 11 [· ,c] 47.5z●˚
1-'— 12 (‘ 'C] 37.OSOO
1·그·13 '‘ :c] s1.3400

1· z—
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Cursor B

s=. 600。

56.s400

7 도 4000

5s.7400

S9.3 BOO

70.3300

5s.0200

+4.8100

s2.53σo

31 .8400

3z.zooo

3z,5600
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4z.13˚0

B6.70c,o

46.2300

ss.2800
43.7soo

36.3900

46.37°。

55.7400

44.4900

36.2soo
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s6 .3600
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s6.s60˚

49.s400
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31 .ssoo
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o.3000

0.4000
-0.0800
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·0.0100
-0.0700
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·0.1600
-0.5900
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·0.9900
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-0.9900

·1.32˚o
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o.0 100
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32.ssoo

4z.130°
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46.2000
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46,SiOo
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49.6100
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s2 .73 。。

s6.6300
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70 .420。

s8.1800
4s.8100

3 = . 7700
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32.4400
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4z.stoo

37.1300

47.4too

s7.0700
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36.720°

47 .ssoo

s7.080°
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47.s∃  oo

s7.s600

47.s900
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51.6soo
61 .9SOo

32 .OSOO
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5'. s 'z7

56.4366
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ss.59 18

9̧.167¸
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3 1 .9zzs
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Test result

Test date 201 9-12-1 0
Test

environment

Tem perature : (31.9 ± 1) °c

Hurnidity: (21 ± 3) % R.H

Sample No. 1 —1/4, 1 —214, 1 —314, 1 —414, 2— 1/1 , 3— 111

M aximum output test No 3-9 (To]enoid 3 EA, Track current 135 A)

Test point
M easurement

temperature(。 C)

*Conversion

temperature(˚ C)
Sensor No.

sM ps

Input Connecto r 52.2 60.4 1 —1 —1

'γ-Capacito r 56.o 64.2 1 —1 =2

Therrnisto r 74. 4 82. 6 1 —1 —3

Line fiiter 58. 0 66.2 1 —1 4̈

EL— Capacito r 58. 5 66. 7 1 —1 —5

T ransf’ o rnㄱ  er 70. 4 78.6 1 —1 4

Output Connecto r 57. 8 66.0 1 —1 :7

Exte rior to p 44. 6 52.8 1 —1 —8

Multi—adapte r

Input Connecbr 32.5 40.7 1 —1 —9

Swi tc h 31 .8 40.0 1 —1 —1 0

Relay 32.2 40.4 1 —1 —1 1

Output Connector 32.6 40. 8 1 1̈ —1 2

Exterior to p 32.5 40. 7 1 —1 —1 3

ToIenoid

- 1

1nternai coii 42.7 50. 9 1 —1 —1 4

Output Connector 37. 0 45 .2 1 —1 —1 5

Exter1'or top 47.2 55.4 1 ￢2-1

Track con tact pa rt 58. 1 66.3 1 —2-2

Tolenoid

￢2

Inside coil 44.2 52.4 1 .2-3

Output Connecto r 36.5 1 ￢2¼

Exten˙ or to p 46.8 55.0 1 :2-5

Track contact pa rt 57. 4 65. 6 1 :2-6

ToIenoid

-3

inside co¡ I 45.0 53 .2 1 .2:7

36. 3 44. 5 1 .2-8

Exte n˙ or to p 47. 1 55.3 1 :2-9

Track conta ct pa rt 58. 1 66.3 1 =2-1 0

ToIenoid

4̈

Inside coil 47.6 55.8 1 =2-1 1

Output Connecto r 37. 1 45.3 1 —2-1 2

Exte rior to p 50. 9 59. 1

Track conta ct pa rt 62.3 70.5 1 ￢2-1 4

Environmentai temperature 40. o 1 =2-1 5

* Conversion ●emperature: measurenㄱ ent ●empe-ature — ㅌnvi¨onnlental tenㄱ peratu¨ e + 40 
˚C
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Temperature graph

Maximum output

test No.
3-9 Toienioid 3 EA

T rac k

current
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[˛ c]
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[· c]

[· c]
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[· c]

[·이
[·

:c]
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[· c]

[[c]

[먹
[·
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Cursor A

52 .4900

56.3 300

74 .8soo

ss.2900

5s.8soo

70 .6800

8̧.1900

ㅕ5 .1900

32.7300

s 1 .9soo

32 .s900

32.7900

s = . 8900

43 .0900

Ξ7 .16° o

47 .7700

ss .s400

44 .6900

s6 .7700

17,9400

58 .OtOo

46.0100

B6. '600

4s,46° 0

59.3300

4s.1δ 00

37.3700

s1 .3700

63 .2200

31 .ssoo

Curso'· 8

52.1600

ss.9900

74.4100

57.9900

ss.5300

70. 4400

s7.620。

44.5900

'2.53003 1 .8200

, z.z400

32.6100

z̧.5400

42.720°

36.9700

47.zooo

ss.1 10˚

44.2300

36 .s400

46.7600

57.4100
4S. 여 00

36.s200

47.0300

58.1400

4'. 8̧0。

37.OSOO

so.ssoo

62.1600

3 1 .7600

B·A
·0.3300

·0.34° o
·0. 4400
-0.3000

·0. Z̧Oo
·0.2400

·0.3700

·0.6000

·0.2000

·0.1300
-0.1500

·0.1800

·0.  ̧500

·0.s700

·0.1900

·0.s700

·0,430。

·̊. 46˚°

·0.2300
-1. 's。°
-0.6000

-0.97˚˚

0̨.44˚ o
-1.3soo

-1.190。

·0.6000
-0.3zoo

·0,9900
-0.9600

-0.0900

'"inimum52.15°。

55.9900

74.41 00

s7.9900

5s.530。

70. 4400

57.gaoo

44.0100

sz.5300

3 1.stoo

32.23˚o

32.6000

3z.stoo

4z.6900

36.9600

46.9800

ss.080。

44. 之20°

36.ssoo

46.s200

7̧. ∃ 100

41.97°˚

 ̧6. ,° °°

46.s200

s8.0600

47. ,400

S7 . 어 00

so.320°

6z.osoo

S1.7BOo

‖a × imum

sz .8000

S6.6BOO

75 . 8̊˚˚

s8.56oo

59. 。 100

70 .7600

5s.sooo

45 .s1oo

32.8700

sz .0600

sz .4900

3=.9100

s ∃ . 06oo

43.1000

37 .2soo

47 .860。

58 .5soo

44.7soo

36.8700

4s,0300

58 .0600

46 .0600

36 .8800

48 .6900

s9.44 00

48.2000

37.4800
s2 .1000

63. 호200

s t .9soo

Average

sz.5377

56.3936

74. 844.'

s8 .3535

s8.s,4s

70 . 644s

58 .22s8

45 .09 16

32 .7390

3 1 .9624

32 .3897

32.789 1

32.8'BO
42 

‘
9s4s

37.1304

47.so57

58.228∃

44 s649

B6.7381

47.539s

57.7153

4s.6s to

36.6718

47.9060

58.71s2

47.9335

37.S1 12

5 1 .442˚

62.7468

s1.8684
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Repo ㄸ No. 'CRT-T R- M2000oo-oA

Test result

Test date 201 9-12-1 0
Test

envi rIonnη ent

Temperature : (31.4 ± 1) °c

Humidity: (21 ± 3) % R.H

Sample No. 1 —1/4, 1 —214, 1 —3/4, 1—414, 2— 1/1, 3— 111

M aximum output test No 3-10 (Tolenoid 3 EA, Track current 150 A)

Test point
Measurement

temperature(˚ C)

*Conversion

temperature(。 C)
Sensor No.

sM ps

Input Connecto r 53. 3 61 .6 1 —1 —1

Y-Capacito r 57. 1 65. 4 1 —1 ￢2

Thennisto r 75. 4 83.7 1 —1 —3

Line ∏lter 58, 9 67.2 1 —1 —4

EL—  Capacito r 59. 3 67.6 1 —1 —5

T ransfb rnler 71 .8 80. 1 1 —1 —6

Output Connector 59. 1 67.4 1 —1 —7

Exterior to p 45.4 53. 7 1 —1 —8

Mul U˙
 

—adapter

Input Connecbr 32.9 41 .2 1 —1 —9

Switc h 32.o 40. 3 1 —1 —1 0

Relay 32.4 40. 7

Output Connecto r 32.9 41 .2 1 —1 —1 2

Exte rior to p 32.9 41 .2 1 —1 —1 3

ToIenoid

- 1

internai coi' 43.2 51 .5 1 —1 —1 4

Output Connecto r 37. 0 45. 3 1 —1 —1 5

ㅌxterior top 47.7 56. 0 1 ￢2-1

Track contact pa rt 60.7 69. 0 1 ￢2=2

ToIenoid

-2

inside coil 44.8 53. 1 1 ￢2-3

Output Connecto r 36.7 45. ° 1 ￢2-4

Exte]1˙ or top 47.9 56 .2 1 :2-5

Track contact pa rt 58.8 67. 1 1 ￢2˚

ToIenoid

-3

inside coil 46.8 55. 1 1 ￢2:7

Outptlt Connecto r 37. 1 45.4 1 ￢2-8

Exte rior to p 49.3 57.6 1 ￢2-9

Track contact part 61 . 1 69.4 1 :2-1 0

Tolenoid

ㅕ

inside coil 48.5 56. 8 1 :2-1 1

Output Connecto r 37. 5 45. 8 1 ￢2-1 2

Exte rior to p 52. 1 60. 4 1 .2-1 3

Track contact pa rt 64. 8 73. 1 1 —2-1 4

Environmental temperature 31 .7 40.o 1 =2-1 5

* Conversion ●emperature: measunement ●emperatune — Environnlental temperature + 40 ˚C
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Temperature graph

MaXimum output
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5之 . 9100

s6.7700
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71 .3500
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s2 .sooo
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36. 。6●˚

47.1000

s9.7400
41 7soo

3s.8700
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36 .98˚˚
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46.8 0̧0
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∃ 1.7100

Average

s3.09s7

s6.94ξ 2

7s .27ss

58.75SB

s9. '608

71.5969

s8.966z

4s.7z26

32.6106

11.6SO8

$z.1496

32.6326

sz.so74

42.6565

s6.s990

47.5367

60.344s
44.3583

36.3540

47. 340s

s8. 403s

47.2443

37,0692
49 .9976

61 .s64ㅘ

4s,270 7
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Repo rt No. 'CRT-TR- MZooooo-oA

Test result

Test date 201 9-12-12
Test

environment

Temperatu r’e (24.1 ± 1) cc

Humidity: (23 ± 3) % R.H

Sampie No. 1 —114, 1 —214, 1 —314, 1 —414, 2— 111 , 3— 111

M axinlum output test No. 4-1 (Tolenoid 4 EA, Track current 15 A)

Test point
M easu rement

temperature(˚ C)

*Conversion

temperature(。 C)
Sensor No.

sM ps

input Connecto r 27. 1 43. 1 1 —1 —1

Y-Capacito r 28. 7 44. 7 1 —1 12

Therrnisto r 32.4 48. 4 1 —1 —3

Line nlter 29. 3 45. 3 1 —1 —4

EL— Capacito r 29. 1 45. 1 1 —1 —5

T ransf˙o rmer 30.7 46 .7 1 —1 —6

Output Connecto r 27.6 43. 6 1 —1 —7

Exte r[˙ or top 25.6 41 .6 1 —1 —8

Mu '● —̇adapter

1nput Connecbr 23. 5 39. 5 1 —1 —9

Swi tc h 23.5 39.5 1 —1 —1 0

Relay 23.5 39.5

Output Connector 23.6 39.6 1 —1 —12

Exte rior to p 23.9 39.9 1 —1 —1 3

ToIenoid

- 1

Internal coi i 25.7 41 .7 1 —1 —1 4

Output Connector 24. 6 40.6 1 —1 —1 5

Exte r1˙ or to p 26. 5 42.5 1 .2-1

Track contact pa rt 27. 6 43.6 1 —2=2

Tolenoid

r2

inside coii 26.5 42. 5 1 .2-3

Output Connecto r 24. 7 40. 7 1 —2-4

Exten˙ or top 26, 5 42. 5 1 ￢2-5

Track conta ct pa rt 28.9 44. 9 1 ￢2-6

ToIenoid

-3

inside coil 27.4 43.4 1 ￢2:7

Output Connecto r 25.o 41 .o 1 ￢2-8

Exterior top 27. 3 43.3 1 ￢2:9

Track contact pa rt 30.6 46.6 1 ￢2-1 °

Toienoid

-4

Inside coil 27.2 43.2 1 ￢2-1 1

Output Connector 24. 9 40.9 1 =2-1 2

Exterior top 27 . 3 43.3 1 —2-1 3

Track contact part 29.9 45.9 1 :2-1 4

Environmental temperature 40.o 1 ￢2-1 5

* Conversion ●emperature: measurement temperatu re — Envi¨ onmentai temperature + 40 C̊

ICRT-QPA—  1 7 —03 Rev.0
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Temperature graph
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Repo rt No. :CRT-TR- M200006-OA

Test result

Test date 201 9-1 2-12
Test

envi ronment

Temperature: (24.1 ± 1) °c

Humidity: (23 ± 3) % R.H

Sample No. 1 1̈14, 1 —214, 1 —314, 1 —414, 2— 1/1, 3— 1/1

M aximum output test No. 4-2 (Tolenoid 4 EA, Track current 30 A)

Test point
M easu rement

temperature(˚ C)

*Conversion

temperature(° C)
Sensor No.

sMps

input Connecto r 34. 2 50.3 1 —1 —1

、'-Capacito r 37 .2 53.3 1 —1 ￢2

Thermisto r 47.5 63.6 1 —1 —3

Line ㄲlter 38.5 54. 6 1 —1 —4

ㅌL— Capacito r 38.o 54. 1 1 —1 —5

43.2 1 —1 —6

Output Connector 35. 9 52.o 1 —1 :7

E었erior top 30. 5 46. 6 1 —1 —8

Multi—adapte r

Input Connecbr 24. o 40. 1 1 —1 —9

Switch 23. 8 39.9 1 —1 —1 0

Relay 23.9 40.o 1 —1 —1 1

Output Connector 24.o 1 —1 —1 2

ㅌxte rior to p 24. 1 40.2 1 —1 —1 3

ToIenoid

- 1

Intemai coil 27. 8 43.9 1 —1 —1 4

Output Connecto r 25,6 41 .7 1 —1 —1 5

Exte rior top 30.3 46.4 1 ￢2-1

Track contact pa rt 31 .4 47.5 1 ￢2-2

ToIeno ¡d

￢2

inside coii 28.8 44. 9 1 =2-3

Output Connecto r 25. 7 41 .8 1 —2-4

ㅌx'e rior top 30.2 46. 3 1 .2-5

Track contact pa rt 33.9 50.0 1 :2-6

ToIenoid

-3

lnside coil 29 .3 45.4 1 =2:7

Output Connecto r 25.7 41 .8 1 —2-8

ㅌxterior top 30.6 1 ￢2-9

Track con tact pa rt 34. 6 50.7 1 —2-1 0

ToIenoid

귁

Inside coii 29 .2 1 =2¨ 1 1

Output Connecto r 25. 7 41 .8 1 =2-12

Exte rior to p 30. 6 46.7 1 :2-1 3

Track contact part 33.8 4.9. 9 1 —2-1 4

Environmental te rlperature 23. 9 40.o 1 —2-1 5

* Conversion ●emperature: measunement ternperatu¨ e — ㅌnvironrnental ternperature + 40 
˚C

回
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Temperatu re graph
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Test result

Test date 201 9-12-12
Test

e nvironment

Temperature : (25.8 ± 1) 。c

Hum idity: (23 ± 3) % R.H

Sample No. 1 —1/4, 1 —214, 1 —314, 1 —414, 2— 111, 3— 111

M aximum output test No 4-3 (Tolenoid 4 EA, Track current 45 A)

Test point
M easurement

temperature(의 C)

*Conve rsion

temperature(˚ C)
Sensor No

sMps

input Connector 44.7 59.2 1 —1 —1

ν'-Capacito r 48.5 63 .0 1 —1 =2

Thermisto r 66. 7 81 .2 1 —1 —3

Line filter 51 .9 66.4 1 —1 —4

EL— Capacito r 54. 3 68.8 1 —1 —5

T rans'’o rr'ner 60.8 75, 3 1 —1 —6

Output Connecto r 48.o 62.5 1 
—1 —7

Exterior top 37 .2 51 .7

Muit'—adapte r

Input Connecυ  r 24. 6 39. 1 1 —1 —9

Switc h 24. 6 39. 1 1 —1 —1 0

Relay 24. 7 39.2 1 —1 —1 1

Output Connector 24. 7 39 .2 1 —1 —1 2

Exterior top 24. 7 39 .2 1 —1 —1 3

Tolenoid

- 1

internal coi' 29.4 43. 9 1 —1 —1 4

Output Connecto r 26.9 41 ,4 1 —1 —1 5

Exterior top 31 .8 46.3 1 ￢2-1

Track contact pa rt 34. 3 48.8 1 12-2

Tolenoid

=2

Inside coil 30. 1 44. 6 1 ￢2-3

Output Connec‥ o r 26. 7 41 .2 1 :2-4

Exterior to p 30.9 45.4 1 =2-5

Track contact pa rt 36.2 50.7 1 ￢2-6

Tolenoid

-3

inside coii 30.2 44. 7 1 ￢2-7

Output Connecto r 26.6 41 .1 1 .2-8

Exterior to p 31 .4 45.9 1 =2:9

Track contact part 36. 9 51 .4 1 ￢2-1 0

Toienoid

-4

inside coii 30. 5 45.o 1 :2-1 1

Output Connecto r 26. 6 41 .1 1 =2-1 2

Exter1˙ or top 31 .5 46.0 1 =2-1 3

Track contact pa rt 35.9 50. 4 1 =2-1 4

Environmental temperature 25.5 40.0 1 =2-1 5

* Conversion temperature: measu"아 ㄲent temperature — ㅌnvironmen데  temperaturie + 40 
˚C

Repo rt No. 'CRT-TR¨  MZooooo-oAICRT-QPA—  1 7 -03 Rev.0
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Temperature graph

M aximum output

test No.
4- 3 Tolenioid 4 EA Track current 45 A

(5 min/D∶ν)
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Repoⅱ No. 'CRτ -TR-M200006∼ Å

Test result

Test date 201 9-1 2-1 2
Test

envi ronment

ㅜem peratu re : (27.6 ± 1) °c

Humidity: (23 ± 3) % R.H

Sample No. 1 —114, 1 —214, 1 —3/4, 1 —414, 2— 111, 3— 111

M aximum output test No 4-4 (Tolenoid 4 EA, Track current 60 ⌒)

Test point
Measurement

temperatul˙ e(ClC)

*Conversion

temperature(qC)
Sensor No.

sMps

input Connector 46.o 58.8 1 —1 —1

ν'-Capacito r 49.9 62. 7 1 —1 —2

Therrn isto r 67. 4 80.2 1 —1 —3

Line ∏lter 52.5 65. 3 1 —1 ㅕ

EL— Capacito r 53. 9 66.7 1 —1 —5

T rans1˙o rmer 63. 5 76.3 1 —1 —6

Output Connector 50. 8 63.6 1 —1 —7

Exte rior to p 38. 7 51 .5 1 —1 —8

Mul엶-adapte r

input Connecbr 26.3 39. 1 1 —1 —9

Switc h 26.3 39. 1 1 —1 —10

Relay 26.4 39.2 1 —1 —1 1

Output Connector 26.4 39.2 1 —1 —1 2

E났erior top 26.4 39.2 1 —1 —1 3

ToIenoid

- 1

intemal coi i 32.7 45. 5 1 —1 —1 4

Output Connecto r 29.4 42.2 1 —1 —1 5

Exterior to p 35.3 48. 1 1 .2-1

Track contact part 38.8 51 .6 1 ￢2:2

ToIenoid

:2

1nside coil 33. 5 46.3 )2-3

Output Connecto r 29.0 41 .8 1 =2-4

Exte r1˙ or to p 34.5 47. 3 1 =2-5

Track contact part 40.9 53. 7 1 —2-6

ToIenoid

-3

lnside coil 33.7 46.5 1 .2-7

Output Connecto r 28.7 41 .5 1 ￢2-8

Exte rior to p 34. 9 47.7 1 ￢2-9

Track contact part 41 .5 54. 3 1 
—2-1 0

ToIenoid

-4

inside coii 46. 3 1 ￢2-1 1

Output Connecto r 28.6 41 .4 1 ￢2-1 2

Exte rior top 34. 8 1 =2-1 3

Track contact part 40.o 52.8 1 =2-1 4

ㅌ nvironmental temperature 27.2 40.o 1 —2-1 5

* Conversion temperature; measu 陀r'lent tenㄱ perature — Envi nonmental tenㄱ perature + 40 C̊
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Temperature graph

M aximum

output test No
4-4 ToIenioid 4 EA Track current 60 A

¼
Φ
5
F
τ

 ⋯ 구
=
ⅱ

 τ
˘

(5 n'inIDIV)

Cι

'rsor A: 2019·
12— 12 6:ot :s6s

Chann히  Unit Cursor A Cursor B
1— 1·1 [(c] 47.0,00 45.9soo
1· 1·2 {·이 SO.7SOO 49.8700
1· 1·3 [‘’c] 68.4s˚  ̊67.3600
1· 1¨) [·이 S¸ .430o s2.s100
1· i·s [· c] s4.9000 ss.9300
1· 1-6 [’ )c] 6.'.·

' 100 6s.5700
1· 1·7 [˛ c] s1.9700 SO.8000
1·

 1·8 [· c] 40.1SOO 38.6700
1·

 t·9 [:c] 26. 9900 之6.2900
1—

 t— 10 [· c] 26.910。  26.2900
1111 [띠 Z7.OSOO 26.4000
1·

'·

1호 [·c] z7.10。 0 26.4000
1· l· 13 [·

’
c] z7.2900 26.4200

1· 1· 14 [r·이 33.610。 32,7100
1— 1·1s [': c] 30.1700 29.4100
1· z· 1 [’·c] Ξ6.7900 35.3000
1· 2·그 [ :’ C〕 39.7500 38,7soo
1· z·3 [· c] 34.31˚ 0 33.5200
1·2ㅢ t·이 29.73˚0 29.0300
ㅗ·2-5 [‘  c] 36.3200 34.4soo

1· 2·6 [· c] 42.0600 4˚ .9000

1-2·7 [;c] 34.64˚ 0 33.6700
1-z·s [· c] z9.szoo z8.7Boo
1·?-9 [i· C] 36.4600 34.8700
1· 2· to [[c] 41.6700 41.4500
1· 2· 11 [:c] s4.s200 33.5200
1· 2—

 12 [· c] 29.4SOO 28.S900
1-z— 1∃ [·c] 36.33。 0 ●4.7600
1· ?— 14 [·C] 41.41° 0 39.9600
t· z—

 ts [ic] 27.8800 z7.2400

Cursor B: 2019—  iZ· 1 2 7 :01 : S6s

B- A

·1 ,0¸。o

·o .8soo

·1 .1200
·0.9200

0̨.970˚

-0 .8900

·1. 

’

70。

· 1.480°

·0.7000
-˚ . 6200

·°. 6500

·。.7000
-。 . 8700

-。 . 9000

·°. 7600

·1 .4900

·1 .0000

·0.7900
·0.7000
· 1 .8700

· 1.1600

·0.9700
-。 . 7900

· 1 .5900

·1.2200
- t.000°

·0.8400
·1 .5700

14soo
·° . 6400

Minimum
4¸ . 9600

49.s'00

67. 4̧00

52.5000

s3.9300

63 .s200

so.7800

38.460°

으6.2goo

之6.2800

z6.3900

z6.3900

26.4100

32.7100

z9.3900

,→ . 7400

38. 7¸●00

珀 . 520°

29.OBOO

B3.ssoo

40.9000

B3.6700

28.7200

B4.2600

41 . 4400

33.SiOO

z8 .ssoo

34.s400

B9.9600

z7.170°

'.●

aximum
47 .0900

s˚ . 7800

6s.5200

s3.47oo

54.9600

64.5300

s ● . z20。

40. ,2°0

27. 4̊0。

z6. ,400

27 .0900

z7.1300

z7.3200

33.6400

3° . z100

36.89˚o

39.7700

34.3600

29.7700

36 .4800

41 1000

,4.7zoo

z9. ;̧00
s6.7400

4=. 7° 00

34.s4oo

z9.4400

s6.6700
41 .4400

27.9¸ 00

Average

46 .6347

50. ∃797

67 .8s37

53. 0492

s4.so64

64.1243

51 ,5so4

39.s646

26.7488

26.66s2

26.7995

z6. s4 14

26.9591

∃s.z32 1

29.8396

6̧.osso

39.26s3

34.02B 1

29. 4486

3 도 3870

41. s413

s4.2818

29.z023

35.6562

42 .1026

34.0839

z9. 049s

35.670으

4° . 74∃ s

27 .s879
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Test resu [t

Test date 201 9-1 2-1 2
Test

environment

Temperature : (28.6 ± 1) °c

Humidity: (23 ± 3) % R.H

Sarnple No. 1 —114, 1 —214, 1 —314, 1 —414, 2— 1/1, 3— 1/1

M aximum output test No 4-5 (Tolenoid 4 EA, Track current 75 A)

Test point
Measurement

temperature(˚ C)

*Conversion

temperature(° C)
Sensor No.

sMps

input Connecto r 46.o 57. 6 1 —1 —1

Y￡ apacito r 49.8 61 .4 1 —1 12

Thermisto r 65.6 77.2 1 —1 —3

Line ㄲlter 51 .7 63. 3 1 —1 —4

EL—  Capacito r 52.4 64. o 1 —1 —5

T ransfo rrner 63. 6 75.2 1 —1 —6

Output Connector 51 .2 62. 8 1 1̈ :7

Exten˙ or top 39.7 51 .3 1 —1 —8

Mulg-adapter

input Connec● o r 39. 1 1 —1 —9

Switc h 27.5 39. 1 1 —1 —1 °

Reiay 27.7 39.3 1 —1 —1 1

Output Connector 27.7 39. 3 1 —1 —1 2

Exte rior to p 27.8 39. 4 1 —1 —1 3

Tolenoid

- 1

internal coi l 34. 5 46. 1 1 —1 —1 4

Output Connecto r 30.8 42. 4 1 —1 —1 5

Exte rior to p 38. 1 49.7 1 ￢2-1

Track contact part 42.3 53.9 1 :2=2

ToIenoid

-2

Inside coil 35.4 47.0 1 ￢2-3

Output Connector 42. 1 1 =2-4

ㅌxterior top 37. o 48.6 1 ￢2-5

Track contact pa rt 44, 1 55.7 1 12-6

ToIenoid

-3

inside coii 35. 6 47 .2 1 —2-7

Output Connector 3˚ . 2 41 .8 1 —2-8

Exterior top 37.3 48. 9 1 —2-9

Track contact pa rt 44.7 56. 3 1 ￢2-1 0

Tolenoid

-4,

inside coil 35.8 47. 4 1 ￢2-1 1

Output Connecto r 30. 3 41 .9 1 —2-12

Exte rior to p 37.6 49 .2 1 
—2-1 3

Track contact pa rt 43.4 55.o 1 =2-1 4

Environmental temperature 28. 4 40.0 1 =2-1 5

* Conversion temperatu re: measurelㄲ ent ternperature — Envinonmental temperature + 40 °C

::龜羲:

', '˛ 1Γ

‘

r ●:√
●' ,.:

페이지(page) :( 83 )/( 충(Total) 1B1 )

Repo rt No. 'CRT-T R- M200o06-oAiCRT-QPA—  17 -03 Rev.O

www 진위확인코드 : u CzLIzCw =

27.5

30. 5



Temperature graph

75 A
Maximum output

tost No.
4-5 Tolenioid 4 EA

Track

current

t
o
●

F
吊

 
:
 

∵
∵

ⅱ
 工
U

(10 min''DIV)

Cu●o' B: 2019· 12· 1z  ̧:06: 23sCur¸or A: Z019⌒ 12· 12 4: 06: Z3s

Channel Unit Cursor A Cur¸ or B

1· 1·1 [·이 47.44˚° 45.9700
t—

 t·2 [¸c] 5 ㅗ. 1SOO 49.7700
1· t-3 [·c] 66.78°0 65.6000
1 14 [· c] 52,9900 51.6600
1· 1∼5 {·'c] s3.6100 sz.390。

"·
6 [[c] 64.74。 0 63.s90°

1· !·7 [·c] 52.6400 s'. 1700
1· 1 

—s [nc] 40.9900 ,9,690˚
1· 1-9 i˚이 호8.6600 z7,5300
1 · 1· 10 [’ ,c] 28.4800 27.4900
t· 1—11 [띠 28.6400 z7.6600
1 · 1— 12 [('C] 之8.7300 27.6800
1·

 1— 13 [·c] z8.8700 ≥7.7500
1 · 1· 14 [· :c] 35.7600 6·

'.47001·
 '— 1S i'iC] 31.ε BOO 30.8100

1· 2·

' [':·

c] 39.1700 38.120。
1· 2·2 I·

’
C] 43.4400 42.3zoo

1· z·3 [(’이 36.81°0 35.3700
t·2-4 [’ : C] B1.¸ 900 兮。,4800
1·2-5 rtc] 38.6000 37.0200
1·z-6 [’ :’C] 4도 SOOO 44.110。
1· z·7 {· c] 37.0ZOO 35.5900
1· z·s I ’'c] 31.3ZOO o̧.2100

l· :·9 ㅏc] 38.6700 37. 0̧0˚

1· Z· 10 i·c] 4s.89。 0 44,7400
1·으·11 I 떠 36.9400 3s.7500
1· z· 1z [‘:· c] 31,z∃ 00 30. '600
t ·으— 13 [· C] 兮ε.4SOO 37.5500
1 ·z— 14 [· c] 44.s60o 쏴s.4200
1· 2· 15 (’ :·c] 28.8300 zs.3,00

8· A
·1 .4700
- 1.3soo

- 1.1SOo

1.3300
- '. 2200

1.15˚°

1 .4700

·1.3000
- 1.1300

-0 .9900

-0.9800

- 1.OSOO

- 1.1之 00
- 1.2900

· 1 .0200

-'. OSOO

·1.1200

·1 .4400

·1.1100

·1. ,800
- 1.1900

· 1 .4300

· i.1 10˚

- 1 .3700

·

'. 1soo·1 .1900

·0,9700

·0.9¸ 00
· 1 . 4400

-0.4soo

卜● inimum

45 .9soo

49.7soo

65‘  s900

5 1 .6soo

5z . 7̧00

6∃ . s800

51. 'ZOo

38.9100

27.s100

27.4soo

27. 6400

27. 6600

27 . 6800

B4.4200

BO,7SOO

37.0000

4z.zzoo

35.26˚˚

0̧.3900

3s,7100
44. 0000

 ̧s .5000

30.1000

36.3soo

44.s900

3 도 6600

,0.1700

s6.sooo

43 .ZBOO

28,2600

‖a ×imum
47 . 44°o

51.1700

66.7900

s∃ .0000

53 .6200

6.1.7500

s2. 6400

41 .2800

28.6700

2s.˛

'80028.65co

=8 .74°
o

28.9000

s5.7700

3 1.s400

39.3200

43 .4600

36 .8soo

st.6200

Bs.sgoo

45.6100

37.0400

s1.3soo

38.9300

46.1300

36.9soo

∃ 1.之 0̧0

ss.7soo

44.9100

28.9100

Aver찍e

46.6130

50. ,926

66,1069

5z.2754

52.9640

64.143 1

s1.sooo

s9,9473

으8, 7̊78

27.97∃  B

28.1379

z8.1887

28 .2547

35.1310

31,3395

38.2870

42 . 9038

36 .1346

31 ,0620

37.24  ̧5

44.8¸ 84

36.304'

BO.7S'9

37.s156

45. 4029

36.337,

30.7,os

37.6745

44.oss 1

28.6395

醱̨
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Test result

Test date 201 9- 1 2-12
Test

envi ronment

Temperature: (30.8 ± 1) °c

Hurrlidity: (23 ± 3) % R.H

Sanη ple No. 1 1/4, 1 —214, 1 —3141414, 2- ⌒,
˘

M aximum output test No. 4-6 (Tolenoid 4 EA, Track current 90 ⌒)

Test point
M easurement

temperature(˚ C)

*Conversion

temperature(˚ C)
Sensor No.

SM PS

input Connector 49.2 58.7 1 —1 —1

'Y'-Capacito r 52.9 62.4 1 —1 :2

Therrnisto r 67, 9 77.4 1 —1 —3

Line fiiter 54.5 64. 0 1 —1 —4

EL—  Capacito r 55,2 64. 7 1 —1 —5

T rans1˙o rmer 67.5 77. o 1 —1 —6

Output Connecto r 54. 8 64.3 1 —1 —7

Exterior top 42.9 52.4 1 —1 —8

Multi —adapte r

input Connecυ r 30. 4 39.9 1 —1 —9

Switc h 30. 1 39.6 1 —1 —1 0

Relay 30. 3 39. 8 1 —1 —1 1

Output Connector 30. 5 40.0 1 —1 —1 2

Exter1˙ or top 30. 6 40. 1 1 1̈ —1 3

ToIenoid

- 1

interna] coi i 38.4 47.9 1 —1 —1 4

Output Connector 34. o 43.5 1 —1 —1 5

Exte rior to p 41 .8 51 .3 1 12-1

Track contact part 47.9 57.4 1 =2=2

ToIenoid

-2

lnside coii 39 . 8 49. 3 1 =2-3

Output Connecto r 33. 9 43. 4 1 ￢2-4

E났erior top 41 .3 50.8 1 ￢2-5

Track contact part 49.5 59 .o 1 ￢2-6

ToIenoid

-3

inside cofl 39.9 49.4 1 ￢2:7

Output Connecto r 33.6 43. 1 1 .2-8

Exte rior to p 41 .1 50.6 1 =2:9

Track contact pa rt 50. 1 59.6 1 =2-1 0

ToIenoid

-4

inside coi' 39. 8 49. 3 1 ￢2-1 1

Output Connecto r 33. 4 42. 9 1 :2-1 2

Exte r1˙ or to p 41 .1 50, 6 1 12-1 3

Track contact part 48.3 58.3 1 =2-1 4

ㅌ nvironmental temperature 30. 5 40.0 1 =2-1 5

* Conversion ternperatu re: measu¨
enㄱ ent tenlperature — Envi—onnlen데  tenlperatu ne + 40 

°C
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Temperature graph

4-6 Tolenioid 4 EA
Track

current
90 A

Max˙ mum output

test No.

ㅑ
–ψ
–̧

˜
ㄷ

0
 
:
 
H
·

뎌
'
여

 
t
u

Cu rsor A : 2019· 12· 12 0 :47: 2° s

Chann어 unit Cursor A Curso' 8
1 
— 1— 1 [·c] 49.s100 49.2000

1· 1·2 [· c] 53.2900 s2.s600
1· 1-B [· C] 6S.3700 67.8900
t—
 1-4 [·c] s4.960。  54.5300

t—
 1⌒5 [',c] 5s.7100 ss.2zoo

'·

1-6 [’ j이 6S.0400 67.4700
1· 1·7 [· c] 55.7000 54.7700
i—

 '·s [· c] 43.2˚ 00 42.8600
1-1-9 [’ ;c] 31. '70°  s° . 3900

1— 1-10 [·c] 30.7300 30.1100
1—

 1· 11 [·c] 31,0000 BO.3ZOO
1· 1· 12 [·c] ∃ 1.ZOOO 30.46。o

1· 1· 13 [·c] 31.39oo so.6000
1· 1· 1—

' [·
c] 39.s¸ 00 38.3800

1· 1·15 [·c] 34,8900 34.0000
1·2-1 [· C] 43.OSOO 41.8400
1·2-2 [· 어 4S.7900 47.s800
1용s [· c] 41.0700 39.7900
1· 2·4 [·이 4̧.7200 33.9200
1· 2·5 [:C] 4¸ .OSOo 41.2soo
1-2-6 [·c] 50.9700 49.S兮 °̊
1-2-7 [·,c] 41.SOOO 39.8SOO

1-z-8 [!)c] 34.43oo ss.ssoo
1옹9 [·C] 4¸ .1000 41.1000
1-2-10 [· c] 51.s100 5o.oBoo
1—2-11 [’)c] 40.9700 B9.79˚ ˚
1·2—

 12 [{] 34.2000 33.3700
t ·2—  13 [· c] 42.9ZOO 41.1400
1·z—

 t4 [ι c] 50.z500 4s.7700

t-=— 15 [· C] B1.01o0 30.s3oo

(10 n',n.'DIV˙
)

Cursor 8: 2019· 12—  12 1 :47: ZOs

B·A
·0.6100
-0.4300

·0.4800

·0.4300

·0.4900

· 0.s700

·0.9soo

·0.3400
-0.7800

·0.6200
-0.6800

·0.74。 o
·0.7900

·1,1¸ 00
·0 .8900

· 1.2400

·0.9100

1 28 °̊
-0.8。 00
·1.7700
- 1.44° o
· 1 .6200

-0.9soo

·z.0000

1.4soo
·1.1800

·0 .s300
· 1.7soo

·l .4SO0
-0.4soo

',linimu m49.180°

sz .80oo

67.8BOO

s4.s1oo

ss.2100

67 .4600

54.7soo

42.1 100

30.3900

30.10°o

30,B too

30.4500

so.s8oo

∃ s.B6oo
33,99°°

41 .620°

47.8700

39 .7800

33,9200

40.s loo

49 . 440˚

39.8600

33.s400

40 .6300

so.0∃  oo

B9 .78˚。

33.370。

40 .ssoo

48.ssoo

0̧ .4700

Ma×imum
49 .8300

sB.z900

6s.3soo

s4 .9700

S .̧ 7BOO

68 .0600

55.7300

41 9700

31.1800

30.760°

31 .02˚0

s 1 .2200

s 1 .4200

s9.s400

∃4.9000

43.2400

48.8000

41 1 100

34 .7700

4B .2600

51.0100

41.ssoo

34.5300
4s .3000

s ' . 6000

41.0000

34.2300

4∋ . 1000

so.3100

s1.。900

Average

49.5122

53. °433

6s.12°4

4̧.70s6

5s. 4.+s6

67.7319

55.z51 '

43.t192

BO.7967

30.4464

so ,6s45

30.8464

31.0239

39.。 126

,4 .49 15

42.s447

48,ss23

40.sz87

34.3863

4z.0917

so. ∃o43

40.7978

,4.070s

4z.os18

so.s617

4˚ . 430s

33.s161

41 .9340

49 .509 1

so.7888

:
˛顯

-
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Repo rt No. 'CRT-T R- M2oooo6-oA

Test date 201 9-12-1 1
Test

envi rionment

Tem perature : (31.5 ± 1) °c

Humidity: (20 ± 3) % R.H

Sample No. 1 —114, 1 —214, 1 —314, 1 —414, 2— 111, 3— 111

M aximum output test No. 4-7 (Tolenoid 4 EA, Track current 105 ⌒)

Test point
M easurement

temperature(˚ C)

*Conversion

temperature(· C)
Sensor No.

sM ps

51 .2 59. 8 1 —1 —1

Y-Capacito r 54. 7 63.3 1 —1 ￢2

Thermisto r 69. 1 77.7 1 —1 —3

Line ∏lter 56. 1 64.7 1 —1 —4

EL—  Capacito r 56.8 65. 4 1 —1 —5

T ransf’o rrner 69.6 78 .2 1 —1 —6

Output Connecto r 57. o 65.6 1 —1 —7

ㄷxterior top 44. 8 53.4 1 —1 —8

Mult-adapter

Input Connecbr 32.o 40. 6 1 —1 —9

Switc h 31 .4 40,o 1 —1 —1 0

Relay 31 .7 40.3 1 —1 —1 1

Output Connecto r 32,0 40.6 1 —1 —1 2

Exte rior top 32.2 40. 8 1 —1 —1 3

Toienoid

- 1

intemai coi' 40.8 49.4 1 —● 
—1 4

Output Connecto r 35.7 1 —1 —1 5

Exterior top 45. 1 53.7 1 12-1

Track contact pa rt 52.2 60. 8 1 =2-2

ToIenoid

-2

Inside co¡ I 42.7 51 .3 1 =2-3

Output Connecto r 35.8 44. 4 1 —2-4

Exterior top 45.0 53.6 1 .2-5

Track contact part 53. 8 62.4 1 ￢2-6

ToIenoid

-3

lnside coil 43.3 51 .9 1 .2:7

Output Connecto r 35.7 44. 3 1 =2-8

ㅌxterior top 44.9 53. 5 1 —2-9

Track contact pa rt 54. 3 62.9 1 =2-1 0

Toienoid

-4

inside coil 42. 9 51 .5 1 =2-1 1

Output Connecto r 35.4 44. o 1 ￢2-1 2

Exterior top 53 .6 1 =2-1 3

Track contact part 61 .9 1 —2-1 4

Environmental ternperature 31 .4 40. o 1 ￢2-1 5

* Conversion ●emperature: measu¨ ement temperatune — Environmenta tenㄱperature + 40 °C

iCRT-QPA—  17 —03 Rev.0
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Test result

Input Connector

44. 3

45.o

53. 3



Temperature graph

Maximum output

test No.
4-7 ToIenioid 4 EA

Track

current
1 05 A

ㄻ
●

ㄷ̃
型
n
ㅌ
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:
 
=
∵

ㅋ 
=
U

Cursor A: 2019— 12· 11 22:22:48s

(5 min'DⅣ )

Cursor B: =019· 12-11 23: zz :48s

Channel

11· 1

1· 1· 2

1· 1· ,

1· 1·.'

1· 1· s

t· 1·6

1· 1 -7

11 ·s

11·9

1· 1· 10

1—
 1· 1 1

1 · 112

1· 1 · 13

1· 1· 14

1· 1· 15

1· 2· 1

1 ·}之

1· 2·3

1· z· .●

1 -z- 5

1·2·6

1 - z-7

1· z·8

1· 2·9

1 
—210

1·21 1

1 ·2· 12

1 ·2· 13

1 '2· 14

1·2· 15

unit

[·c]

[·c]

{·c]

[¸c]

[:c]

[떠
[[c]

[·c]

I!'C]

[· C]

τ·이
{·

:’ C]

[·c]

'·

c]

[·c]

[·'c]

[·c]

[·c]

f (·C]

i ’̨C]
['c]

[·c]

[(’c]

[’

:’c]

[·c]

[·c]

[ c]

[{c〕

[·c]

[:· c]

Cursor A

5 1 .6100

ss.1200

59 .4∃ 00

s6 .szoo

7̧. '800

70. 。 100

57.4200

45 .7soo

32. 8̧00

31.7soo

B2 .060。

32.340˚

32.6100
41 .6600

s6.1 0̧0

46.3 =00

ss .s300

→3 .6600

36.3000

46.2400

55 ,050°

44.160˚

36.1600

46 .2600

ss,s900

43 .8300

ss .9000

46.1700

54.7soo

31.690°

Cursor 8

51.1600

s4.6so0

69.1400

56.1300

s6.81˚0

69.6200

s6.9700

44.7800

3 그. 0000

31.4300

3 1,7300

31.9soo

32.iSOO

40.8300

3 5.6700

45.1 300

s2.1900

4z.7zo0

∃ s.7700

44.9600

s3.7800

43.28°。

ss.6soo

뀌 . 9soo

S4. 之60。

4z.9100

35.4000

44.9600

53.z5˚0

31.4zoo

B ·A
-0.4500

·0.4400

·0.z90。

·0. 9̧0。

·°. 3700

-。 . 390。

·0.4soo

·。. 9700

-0.3soo

· 0.3zoo

·0.3 ,00
·0.3600
-0.4600

-0.830。

·0.4soo

·1.190。

1.340°

·0. ,400

·o.SBOO
· 1.2soo

·1,2700
- °. 8g˚°

·0,  ̧100

·1.ssoo
- 1.3SOo

-0.9200

-0.SOOo

- 1.z100

·1.s300

·0.z700

卜lini rnum

51,13˚o

s4.s900

69.OZOO
56.iOOo

s6 .780°

69.610°

s6.9500

44.4200

3 1.9soo

∃ 1.4000

∃ 1.70˚ o

31.9ξ 00

∃z.1400

4。 . 8200

3s.6soo

44. 6400

52.1 10。

42.6,0。

B 도 6gOO

44.4500

s3.6000

·●3.osoo

∃s.sㅓ00

44.4SO0

s4.1600

4z.szoo

35.3100
44.szoo

53 .zooo

31.3300

'、

1●  ×imum
s1 .7200

ss.2400

69.5600
S6.6BOO

s7 .2800

70 .0900

57.5000

4s .9900

∃ 그 . 4800

31.s400

32.1600

32..*400

3z.7200
41.7200

36.z600

46. 호 00

s3. ¸̧ 00

416700
36.ssoo

46.3300

s5.2500
44.200°

36.1900

46,5100

55.7200

4s .s400

B5 .9400

46.·

'30054 . ,soo

31,7000

A˘erage

s 1 .4381

S4.96S6

69.3196

56.403s

57. 4̊.'s

69. &400

57.2085

45,z846

32.17¸ 6

31.5912

s 1 .8926

32.1430

3그 . 3S73

41.2146

3s.8s고2

45.6910

52 .7960

4,. 1518

3s.9926

45.523 1

54 ,40 10

43 .6303

3s.360。

45.6589

54.8767
4s.3¸ 7°

6s.6127

4 도 6073

5B .9s5z

 ̧1.slso
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'
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.
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Repo rt No. 'CRT-TR- M20ooo6-oA

Test result

Test date 201 9-12-1 1
Test

e nvi ronment

Temperature (31.7 ± 1) °c

Humidity: (20 ± 3) % R.H

Sample No. 1 —114, 1 —214, 1 —314, 1 —414, 2— 111 , 3— 1 /1

M aximum output test No 4-8 (Tolenoid 4 EA,Track current 120 A)

Test point
Measurement

temperature(의 C)

*Conversion

temperature(˚ C)

sMps

Input Connecto r 51 .6 59, 8 1 —1 —1

54.9 63. 1

Therrnisto r 69. 1 77. 3 1 —1 —3

Line ∏lter 56.3 64. 5 1 —1 —4

E L— Capacito r 57.3 65.5 1 —1 —5

T rans1˙o rnler 70.9 79. 1 1 —1‘

Output Connecto r 57.6 65 .8 1 —1 :7

Exterior top 45.4 53.6 1 —1 —8

Mul● —̇adapter

input Connecb r 32.5 40.7 1 —1 —9

Switc h 31 .9 40. 1 1 —1 —1 0

Relay 32.2 40.4 1 —1 —1 1

Output Connector 32.5 40. 7 1 —1 —1 2

Exterior top 32.8 41 .o 1 —1 —1 3

ToIenoid

- 1

intemai coi i 42. 1 50,3 1 —1 —1 4

Output Connector 36. 5 44. 7 1 —1 —1 5

Exte rior to p 46.8 55.0 1 =2-1

Track contact part 55. 7 63.9 1 —2=2

ToIenoid

-2

Inside co¡

'

44. o 52.2 1 —2-3

Output Connecto r 36.5 44. 7 1 :2-4

Exterior top 46.7 54. 9 1 :2-5

Track contact part 56.4 64.6 1 ￢24

ToIenoid

-3

44. 5 52.7 1 —2:7

Output Connector 36. 3 44. 5 1 —2-8

Exte rior top 46.8 1 ￢2-9

Track contact part 56.8 1 —2-1 0

ToIenoid

-4

inside coil 44.3

Output Connector 36. 1 44. 3 1 ￢2-1 2

Exteⅱor top 46.7 54.9 1 ￢2-1 3

Track contact part 56. 1 64.3 1 ￢2-1 4

Environmental temperature 31 .8 40.o 1 ￢2-1 5

* Conversion 'emperature: measu"ement tenη peratu¨ e — Environmen니  'emperature + 40 
˚C

iCRT-QPA—  17 —03 R^v.0

G4B www, 진위확인코드 : u YXCzLIzCw =

Sensor No.

Y-Capacito r 1 —1 =2

Inside coil

55.o

65. 0

52.5 1 ￢2-1 1



Temperature graph

Maximum output

test No.
4-8 ToIenioid 4 EA

Track

cur˙ rent
120 A

ㅏ̨ :

˜
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fS minIDIV)

Cur'or A: 2019— 1으 11 zo: s1 :s9s Cursor B: 2˚ 19˘ 12· 11 21: 51 '59s

Chann이  Unit

1· 1·1 [·c]

1· 1·2 [:c]
1· 1·3 [': c]

t· 1셔 [· C]

t· 1·s [· c〕

t— t-6 [· c]

1· 1·7 [· c]

1· t·8 [뙤
1· t·9 [:c]
t· 1— 10 [·c]

1— 1· 11 [˛c]

1· 1· 12 [·c]

1—
 1· 13 [·c]

1· 1— 14 [·c]

1·
 1-15 [· c]

1· z— 1 [·c]

1· 2·之 [· C]

1· Z·3 [뙤
1· 2·4 rc]
1 
—
2· s ['·c]

1·z·6 [˛ c]

1一之·7 [':'c]

t-2-s [’
’
c〕

1-2·9 [-이
1온 to t· c]

ㅗ-z— 1 1 [ㄷ c]

1-Z·12 [띠
1· z· 1 ∃ [:· c]

1-z— 14 [· }c]

1-2— 1s [: c]

Cu rso' A

52 .4300

5도 stoo

69 .760。

s7.1700

SB.l iOO

71 .6600

58.3 100

46.ssoo

32.  ̧100

3 1.6800

32 .OSOO

s 2 .4700

32 .SBOO

4z.0200

s6.1900

47.4700

s6 .3900

44.0900

36.z800

47 .4s00

56 .9ε 0̊

44 .gBoo

36 .zooo

47,6600

57 .3600

44.6'00

s6 .osoo

47 .69°˚

57.0700

3 1.3200

Cursor B

st.6zoo

s4.900˚

69.060°

s6,320。

s7.3400

7。. s60˚

57.ssoo

45 .4100

32, s40°

s1.870。

32.2400

32.s.'0。

3z.7900

4z.0800

36.4700

46.B그 00

ss.720。

44.00˚°

36.4800

46.7too

56.3600
44.sooo

B6.31˚°
.'6.820。

56.750˚

44.z6oo

36.090˚

46.710。

56.0700

s t.80oo

B·A
·0.s100
-0.9100

·0.700˚
-0.8soo

·0.7700
-0.8000

-0.7300

·t,1zoo

o.0300

o.1900

c.1600

o.0 

’

00
-0.04。 °

o.0600

o.2800
·0.65。 o
-0.6700

-0.˚9˚o

o.2000
·0.7400

·0.6之 00
- 0.3BOO

0.t '00
-0.8400

-0.6 100

·0.41 00

o.0600
- 0.98˚ °
- ㅗ.°0°。

o. → soo

'4inimums1 .59°0

54 .s600

68 .9900

s6.3 '00

s7.3200

70.8500

7̧.54˚。

44.820。

32.490°

31.6700

B2.0600

B2 .440{)

32.700。

41.990。

36,170°

46.OSOo

55 .6to0

43 .s700

36.2600

4¸ . 9500

s6 .2°°。

44 .B9˚°

36.1700

4s.93 °̊

s6.ssoo

44.180。

36,OiOo

4s .8soo

5s .4soo

$ 1 .s으oo

Maxin˙
' um

2̧.4∃  00

55.8100

69.770c

57.1soo
s8.1100

71 .6600

ss.3100

46. 7̧00

32.7500

32.0000

32,3700
32 .7300

BB.0700

42.2200

'6 .600047.6500

s6.4200

44 .200。

36.s600

47 .s200

57 .1400

44. 940°

B6 .4ZOO

4'. 6soo

s7.5400
44.7soo

兮6.2soo

47 .740˚

57.0700

32,04。。

Aνerage

st.9861

s 도 2s74

69.3 4̧3

s6.7001

 ̧7 .668s

7' . 1690

s7.9s90

4s.8766

3z.60s3

3 1 . s4s6

32 .229s

32.s799

32.9077

4z. ° 890

36.4160

47‘  1456

S5 .9으 99

44.0616

36.4298

47.to54

6̧.63 z6

44 .66s7

36 .30s2

47.1SO7

7̧.o4¸ 1

44.4703

36.1 으40
47.1587

s6.4924

s 1 .7210
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Test result

Test date 201 9-12-1 1
Test

environnlent

Temperature: (30.3 ± 1) 。c

Humidity: (20 ± 3) % R.H

Sampie No. 1 —1/4, 1 —214, 1 —314, 1 —414, 2— 111, 3— 111

M aximum output test No 4-9 (Tolenoid 4 EA, Track current 135 ⌒)

Test point
Measurement

temperature(˚ C)

* C onversion

temperature(° C)
Sensor No.

sM ps

Input Connecto r 52. 9 62. o 1 —1 —1

Y-Capacito r 56. 3 65. 4 1 —1 :2

Therrnisto r 70. 7 79. 8 1 ∼1 —3

Line fiiter 57.6 66.7 1 —1 —4

EL—  Capacito r 67.8 1 —1 —5

T ransbrmer 82. 1 1 —1 {

Output Connecto r 59. 1 68.2 1 —1 :7

ㅌxte rior to p 46,8 55. 9 1 —1 —8

Mult˙ —adapte r

input Connecto r 41 .4 1 —1 —9

Switc h 31 .5 40.6 1 —1 —1 0

Relay 31 .9 41 .o 1 —1 —1 1

Output Connecto r 32.3 41 .4 1 —1 —1 2

Exterior top 32.6 41 .7 1 —1 —1 3

ToIenoid

- 1

intemal coi l 41 .9 51 .o 1 —1 —1 4

Output Connecto r 36. 0 45. 1 1 —1 —1 5

Exterior to p 47.5 56.6 1 ￢2-1

Track contact pa rt 57. 9 67.0 1 ￢2￢2

ToIenoid

-2

inside coii 44.0 53. 1 1 =2-3

Output Connector 36. 0 45. 1 1 :2-4

Exterior top 47.5 1 .2-5

Track contact pa rt 57.5 66 .6 1 —2-6

ToIenoid

-3

Inside coil 44.8 53.9 1 —2-7

Output Connecto r 36.° 45. 1 1 :2-8

Exterior top 47.6 56.7 1 =2-9

Track contact pa rt 57. 8 66.9 1 .2-1 0

Tolenoid

-4

Inside coil 44. 6 53. 7 1 ￢2-1 1

Output Connecto r 35.8 44. 9 1 :2-1 2

Exterior top 47.5 56. 6 1 :2-1 3

Track conta ct pa rt 57.8 66.9 1 ￢2-1 4

Environmental temperature 30.9 40.0 1 =2∼ 1 5

* Conversion ●emperature: measurement ●enη pe¨ature — Environrrlentai ternperature + 40 
˚C
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Temperature graph

Maximum output
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Cursor A: 2iO19˘ 12-11 19: Z9: 33s Cursor˙
 B: 2019·

1으·11 2° :29: 33s

Channel Unit

11—1 rc]
1· 1·2 i· C]

1· 1·3 [· c]

1·
 1ㅓ [· c]

t· 1· s [(,c]

1·
 1-6 [〔 ’c]

1· 1·7 [··c]
1· 1·8 [˛·c]
1· 1·9 [:’ c]

1· t· 10 ['● c〕

1· 1· 11 [˚c〕

t· 1˘12 [뙤
1— 1— 13 [·c]

'·

1— 14 [·c]

1· 1· 1s [:’ c]

1¨之一1 [〔’C]
1· Z·므 [i}C]
1· 之·, [·어
1· 으ㅓ [·C]

1· 2·5 [· :’c]

1-z-6 [· c]

1· 2·7 [· c]

1 ·z˛8 [· c」

1· 2·9 [':iC]

1· 2· 10 [˛이
1· 2·

 11 [[’ c]

1 ·z· 12 [·c]

! 
—
2·

 13 [[· c]

1—≥—14 [·c]

1· z· 1s ['’어

Cursor A

sz.6900

56.35°。

70.5700

7̧ .8700

9̧.070˚

73.1400

53.sooo
46.10°°

31 .zzoo

30.5¸ 00

30 .9200

31.1800

31.2700
41 .1400

34,69˚°

46,8100

7̧.2700

43 .4zoo

35.0500

46 .9000

57.szoo

44.3∃  00

35 .0600

47.1900

s7.6000

44.s20°

64 .9700

47 .2900

57 .6600

29.8soo

Cursor B

518700
s6.3200

70.7zoo

57. 64˚ 0

ss .6900

7z. ,600

59.1200

46.7soo

32. 之9°°

s1 .4500

31 .8600

32.2soo

3 =. s500

41 .9100

Bs.9so0

47 .ssoo

s7.9400

44. 0̊00

36.0200

47.5100

57.s300

44,7700

ss.9700

47.s700

57 .8400

44.6100

35.s100
47 .4900

s7.7soo

30.9200

B· A

o.1800
-0.0300

o.1soo
·0.2300

·o.3soo
-0.1800

o.szoo

o.6soo

1 .0700

0.9000

o.9400

1.0700

1. 之SO●

o,7700

t 260˚

o.7zoo

o.6700

o.sε00

o.9700

o.6100

o.2 1˚˚

o. 4400

o.91oo

O. 兮 800

0. 之400

o.2900

0.84。 o

o.2000

o.0900

1 .0700

Minimum
sz.400。

5  ̧

‘
 9soo

70.Ξ zoc

s7.3000

ss. ∃9o0

72.6900

58.49°。

45.B '00

31.zooo

30.s200

30.s900

31.1SO0

31.1800

41.0500

34.6soo

45.7700

s6.9600

4¸. s70˚

3s.0200

46.1600

56.7700

44.1soo

3 5.0¸00

46.4000

57.1900

4ㅕ . 之400

34.9500

46.6900

 ̧6.7500

z9.700。

卜

'a 

×imum
52.8900

s6.3500

7o.7soo

57.8700

s9 .0700

7● . 1ξ o̊

s9.1400

47. oooo

32.3000

 ̧1 .4500

B 1 .S7oo

32.2600

32.6soo

41.9ZOo

35 .9¸°o

47.s4oo

s7.9700

44.0000

,6,0300

47 .s300

57 .6000

44 .szoo

ss.9900
4s .0400

s7.9soo

44 ,69。o

∃ 5.8500

4s.2soo

57.9200

s1 .030。

Average

s2.s91 ¸

56.1326

70.4975

s7.493s

s8.s748

7 之. 8474

58.800s

46. ∃ 26 1

, ! . 64∃ s

so,8770

3 1. 之7so

31.6016

31.9006

41.B766

3g.z048

47.0196

s7.4310

43.6之

' ts s .4679

47 .oss2

57.z9· 1 1

44.46° 4

35.4.;71

47.zs74

s'. 6144

41.4z15

ş.s44'

47.4715

57.s90 t

30.3sse
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Test result

Test date 201 9-12-1 1
Test

e nvironment

Temperaturie : (29.5 ± 1) °c

Humidity: (20 ± 3) % R.H

Sampie No. 1 —114, 1 —214, 1 —314, 1 —4/4, 2— 1/1, 3— 111

M aximum output test No. 4— 10 (Tolenoid 4 EA, Track current 150 A)

Test point
Measurement

temperatu re(℃ )

*Conversion

temperature(° C)
Sensor No.

sMps

Input Connector 53. o 63. 3 1 —1 —1

'Y-Capacito r 56.7 67.o 1 —1 =2

Thermisto r 71 .6 81 .9 1 —1 —3

Line f¡ lter 58.o 68. 3 1 —1 —4

EL—  Capacito r 59.2 69. 5 1 —1 —5

T rans1˙o rnη er 74. 5 84.8 1 —1‘

Output Connecto r 59,4 69.7 1 —1 —7

ㅌxterior top 46.3 56.6 1 —1 —8

Multi-adapte r

Input Connecυ  r 31 .2 41 .5 1 —1 —9

Switc h 30.4 40.7 1 —1 —1 0

Relay 41 .1 1 —1 —1 1

Output Connector 31 .1 41 .4 1 —1 —1 2

Exte rior to p 31 .2 41 .5 1 —1 —1 3

ToIenoid

- 1

intemai coil 41 .o 51 .3 1 —1 —1 4

Output Connector 34. 5 44. 8 1 —1 —1 5

Exterior to p 46.2 56. 5 1 —2-1

Track contact pa rt 59.o 69. 3 1 ￢2:2

ToIenoid

-2

inside coil 43.2 53.5 )2 -3

Output Connector 34. 8 45. 1 1 =2-4

Exte rior top 46.7 57.o 1 —2-5

57.6 67. 9 1 ￢2-6

To 'enoid

-3

inside coil 44. 1 54. 4 1 ￢2-7

Output Connecto r 34. 8 45. 1 1 ￢2-8

Exte rior top 46.9 57.2 1 :2-9

Track contact part 7̧.8 68. 1 1 
—2-1 0

ToIenoid

-4

inside coil 44.2 54. 5 1 .2-1 1

Output Connecto r 34.8 45. 1 1 :2-1 2

Exterior top 57. 5 1 —2-1 3

Track contact pa rt 58. 3 68. 6 1 ￢2-1 4

Environn¨lental temperature 29. 7 40.o 1 —2-1 5

* Conversion ●emperature: measun이 ㄲent temperatune — Env¡
"onnㄱ

ental 'enlperatu¨e + 40 
˚C
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Temperature graph

Maximum output

test No.
4-1 0 ToIenioid 4 EA Track current 1 50 A
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E. Test picture

Test set- up

M easurement temperatu re
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4. Sound pressure level measurement

A. Test standard

Measure and record the sound pressure level for each output condition of Tolenioid, Multi–

adapter, and SMPS according to the test method requested by the applicant.

B. Test method

① Install 4 EA Tolenoids on the test track. I nstallation distance is according to the

manufactu re r's specifications.

② install Multi— adapter l EA, SMPS l EA according to the manufacturer’ s specifications.

③ :nstali Digital Power Meter and a variable resistive load on the output of the SMPS.

④ Increase the line current from at ieast 15 A to 150 A in 15 A increments.

⑤ Measure and record the sound pressure lev이  at each track's current condition.

⑥ 'Jnder all of conditions when Tolenoids operate l EA, 2EA, 3EA, and 4EA, measure and

record sound pressure level under ali cond itions.

C. Measurement equipment

Description M anufactu re r Model
Calibration

d 삵e

N ext

calibration date

CLAMP ON POWER H'

TESTER
H iOKi 31 69-20 201 9-03-06 202아 03- 06

Digital Power Meter ν'OKOGAWA WT21 0 2020- 03- 05

Variable Resistor (55 Ω)

ELEX

POLYTECH
E P- DL55 N 'A N 'A

HUMID 'TYIBAROI

TㅌM P.DATA RECORDER
LTR Lutron M HB-382SD

201 9-03-05

(Tempemture ' ㅐu n' idity)

2020- 03-05

(Temperat'Irie 자ㅓumidity)

201 9-03-08

(A●nosphen˙ c Pre ●●ure)

2020- 03-08

(Atmosphen˙
 c Pnegsure)

Sound Level Meter Bruel & Kjaer 2236 201 9-03-1 8 2020-03— 1 8

Tape measure KOMELO N KMC-32 D 201 9-03-27

:璉泓 :

' 
*̇‘  ''●●∼ .‘● ,'
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D. Test result

1 00

9 0

8 0

7 0

6 0

b O

4 0

3 0

2 0

1 0

0

-------一 毋

1;olenoid operatimg l EA〈 dB)

τb'eno¡d operating 2 EA〈 dB)

τ’denoid operating 3 EA(dB)

Tb'enoid operating 4 EA(d B)

15A 30 A

-ㅜ ---∼ --一
一

τ

一 一  一 一 一 一一

ㅜ

一  一 一 一 一一 一
°

一 一 一 一

T---一
 一 一

T--●
 
—

 ●—  ●-r一 一 一 一
￢ -一

一 ∼ -一
侈

45A 6OA 75A 兮{)A =β SA 1응●A 135A 요50A

Test date 2019-1 1 —18
Test

e nvi r’ onment

Temperatu re (15.0 ± 1) °c

Humid仕 y: (31 ± 2) % R.H

Sampie No. 1 — 1/4, 1 —214, 1 —3/4, 1 —4/4, 2— 111 , 3—  111

Test

condition
Measu rement length 30 cm

T rack

current

ToIenioid 2 EA

ope rating

(dB)

* ㅌ nvironmenta l

sound

pressure

level(dB)

15A 71 .6 71 .6

71 .6

30 A 72. 3 72. 6 73. 0

45 A 72. 8 72. 9 74. 5 74. 5

60 A 74. 8 77. 7 76.8 76. 7

75 A 78. 6 79. 7 77.6 81 .7

90 A 80. 7 78.5 82. 0

1 05 A 82. 9 80. 7 81 .4 82. 7

120 A 84. 5 82. 8 83. 8 82. 7

1 35 A 84. 9 84. 1 85. 0 82. 9

1 50 A 86. 1 85. 1 86. 0 82. 9

* Environment쇄
 noise is the ambient sound pressure lev이  produced when Tolenioid is not activated.
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ope rating

(dB)
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Test date 2019-1 1 —1 8
T est

e nvironment

Tempe rature :

Hurn idty:

(15.0 ± 1) c̊

(31 ± 2) % R.H

Sample No. 1 —114, 1 —214, 1 —314, 1 —414, 2— 111, 3— 111

Test

cond 忙 ion
Measurement iength 100 cm

T rack

curre nt

ToIenioid l EA

operating

(d B)

ToIenioid 2 EA

operating

(dB)

ToIenioid 3 EA

o perating

(dB)

ToIenioid 4 EA

operating

(dB)
ressure

level (dB)

15A 70. 0 70. 0

30 A 70. 0 70. 0 70. 0

45 A 70. 5 70. 5 70.5 70.5

60 A 70. 5 70. 5 70. 5 70.5

75 A 70. 9 71 .2 70. 9 71 .1

90 A 71 .7 71 .6 71 .3 72.0

105 A 71 .7 71 .7 71 .5 72. 6

120 A 72. 9 73.2 72. 5

135 A 72. 9 72. 7 73. 6 73.2

1 50 A 73. 6 73. 9 74. 5 73. 2

* Environment쇄
 noise is the am bient sound pressure lev어  produced when Tolenioid is not activated.

Test result

30 T-一一

ㄻ

 

ω

 

∞

 

ㄻ

 

ㄻ

T;●

'enoid operiating l EA(dB}
τb'eno:d operating 2 EA(d B)

T’o'enoid operating 3 EA(dB)

1˙o'eno:d operating 4 EA(dB,}-
l
l
ㅏ

l

ㄻ
 
m

0

15 A BOA 45 A 60A 7SA 90A 105 A 120A 135A 150 A

Report No. 'CRT-TR- M20oo06-oA

진 위확인 코드

iCRT-QPA—  1 7 -03 Rev.0

www |YXCzLIzCw =

70. 0

72. 4

'

- 」

J

I

,
Ξ

-
I



페이지(page) :( 99 )/( 총(Total) 131 )

Repo rt No. iCRT-TR- M200o06-oA

5. EMC test (Conducted Emission test)

A. Test standard

The ]imit v섧 ues of EN 61000-6-4 standard are applied, and the noise of power lines from

Tolenioid to SMPS was measured following the test methods presented by the applicant under

the maximum power of Tolenioid, Multi-adapter, and SMPS.

B. Test method

① 4 EA Tolenoids are inst쌔 ed on the test iines. 'nst쇄 ation distance is according to the

manufa cturer's specifications.

② Multi-adapter l EA, SMPS l EA is insta‖ ed according to the manufacturer’ s specifications.

③ 'nstaII Digit이  Power Meter and a nesistive variab[e load on the output of the SMPS.

④ install LISN on the power line between Tolenioid and SMPS.

⑤ In the track current 150 A state] a이 ust the variable resistive load to maintain the maximum

power of the SMPS.

⑥ Measure the conducted noise d이 ivered to the insta‖ ed LISN through the E빼  test Receiver.

C. Measurement equipment

Description M anufactu rer Model
Caiibration

d 삵e

N ext

calibration date

EM1 Test Receiver R & S ESR7 201 9-04-1 7 2020-04- 1 7

usN R & S E NV4200 201 9-04-1 8 2020-04—  1 8

H UMID 'ㅜ YIBAROI

TEM P.DATA RECORDER
LTR Lutron M HB-382SD

201 9-03-05

(Temporatu ro' ㅐumidity)

2020- 03-0 5

(Temp●
'a山

re'ㅐumidi'y)

201 9-03-08

(A●noε pheⅱε P¨  ssu r● )

2020- 03- 08

(Atlnosph● ⅱc Pressu'e)
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D. Test result

Test date 201 9-1 1 —19
T est

e nvironment

Tempe rature : (15.3 ± 1) 。c

(31 ± 3) % R.H

Sample No. 1 —114, 1 —214, 1 —3/4, 1 —414, 2— 1/1, 3— 1/1

Test

condition
Tolenioid 4 EA operating, Track current 150 A, SM PS maximum output

:'二  a'˙

' 01∼
I. ㄷ!I ●● e2—  ˙̆ i二 l' ●I

7 ●

巳 ●

5 0

4 ●

2 ()

1 0

0

st하t 150.0 kㅐ z stop 30.0 빠 ㅓ z

|

1 "Hτ : : : 1 ● ‖ㅐㄹ

No. Phase

Reading Limit

〈QP 〉 〈 QP 〉 〈AV 〉 〈AV〉

[㏈ (ㅑlV 】 [dB(μV)] [dB ("V 】 [㏈(㎴
 】 [dB (”V)] [㏈(㎴

 】 [삐

0.26 L 1 28.24 1 0.30 38.54 66.00 27.46

o.2 6 L 1 1 0.30 42.38 79 .00 36 .62

0.51 L 1 1 8.98 1 0.22 29.20 60.00 30.80

4 0.53 L 1 26 .08 1 0.22 36.30 73.°° 36.70

0.88 L 1 23.80 1 8.47 1 0.21 34.01 28.68 73 .00 60.00 38.99 31 .32

3.91 L 1 1 4.59 1 4.85 1 0.29 24.83 25.1 4 73.00 60.00 48.12 34.86

1 1 .37 L 1 25.78 1 0.47 36.25 73,00 36.75

1 1 .64 L 1 24.68 1 0.47 35.1 5 60.00 24.85

13.61 L 1 1 2.56 15.42 1 0.49 23.05 25.91 73.00 60.00 49.95 34.09
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Humidity :

펐ㅗ」f 꾸
' 

’
i 
구
略 ●J' 

●Ψ : :
7F’ : : —

: '˙: : : :

F"eq· C.Fac
Result Margin

〈 AV〉 〈 QP〉 〈QP 〉 〈AV〉

[㎑] [㏈] [㏈]

32 .08
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Test result

Test date 2019-1 1 —19
Test

envirionment

Terrl peraturie (15.3 ± 1) qc

H umidity:

Sample No. 1— 114, 1 —214, 1 —314, 1 —414, 2— 111, 3— 1/1

Tost cond杜 ¡on Tolenioid 4 EA operating, Track current 150 A, SMPS maximum output

Sㄷ  ξn o 1P1‘ ε,r˙

"岱
2● 、씨 rvv

7 0

6 ,

5 ●

4 ●

1 0

.

st˚ ⅱ 150.t' ](Hz st아, 30.0 '1Hz

I

1 Mㅐ 근 1 "펴  枚

F req.

Phase

Readin g
C.Fac

Result Margin

〈QP 〉 〈 'v〉 〈QP〉

[뼈 [㏈ (㎴ )] [dB (㎴  】 [㏈ (μV】 [㏈(㎴】 [㏈ (㎴
 】 [dB (㎴  】 [띠

0.19 N 30.28 1 0.43 79.0˚ 38.29

2 o.26 N 28.1 1 1 0.32 38.43 66.00 27 .57

o.51 N 1 9.05 1 0.22 29.27 60.00 30.73

o.53 N 26.42 1 0.22 36.64 73.00 36.36

.̊88 N 1 5.71 10.21 25.92 60.00 34.08

1 .03 N 21 .95 1 0.22 32.1 7 73.00 40.83

4.56 N 1 8.44 1 1 .51 10.32 28.76 21 .83 73.00 60.00 44.2 4 38.17

11 .64 N 34.56 33.47 10.48 45.04 43.95 73.00 60.00 27.96 1 6.05

24.24 N 25.43 1 0,77 36 .20 73.00 36.80

1 0 24.30 N 21 .38 1 0.77 32.1 5 60. °° 27.85

Repo rt No. 'CRT-TR- M200006-˚ AiCRT-QPA—  1 7 -03 R^v.0
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(31 ± 3) % R.H.
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No.

Limit

〈AV〉 〈QP 〉 〈 A.V〉 〈QP〉 〈 AV〉

[dB] [뻐

40.71
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A. Test picture

Test set-up
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6. EMC test (Radiated emission test)

A. Test standard

The limit v섧 ues are applied through EN 61000-6-4 standard, and radiated noise from T어 enioid,

Multi-adapter, and SMPS was measured following the test methods presented by the applicant,

under the maximum power conditions of Tolenoid, Multi-adapter, and SMPS.

B. Test method

① instali 4 EA 丁olenoids on the test track. installation distance is according to the

manufactu re r's specifications.

② insta‖  Multi-adapter l EA, SMPS l EA according to the manufacturer’ s specilcations.

③ Install Digit섧  Power Meter and a variable resistive load on the output of the SMPS.

④ Install the antenna 3 m away from the Tolenioid, the Multi-adapter, and the SMPS.

⑤ [n the Track current 150 A state, a이 ust the vaⅱ able resistive load to maintain the maximum

power of the SMPS.

⑥ Measure the radiated noise transmitted to the antenna through the EMI Test Receiver.

C. Measurement equipment

D escri ption Manufactu rer Model
Calibration

d ate

N ext

calibration date

EM I Test Receiver R & S ESR7 201 9.04.1 7 2020.04.1 7

Biconical Anten na
A.H. Systems,

lnc.

SAS-544 F 201 8.09.05 2020.09.05

Log Periodic Antenna
A.H. Systems,

Inc.

sAs-51 0-2 201 8.09.05 2020.09.05

HUMIDITYIBAROI

TEM P.DATA RECORDER
LTR Lutron M HB-382SD

201 9-03-05

(Temperature'ㅐ umidi ty)

2020-03-05
(Temperat'''e''ㅓ umidity)

201 9-03-08

(Atno● phoΠ ȯ Pro ●oure)

2020- 03- 08

(Atrnosph야忙 Proεεu'e)
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Repo rt No. 'CRT-TR- M20oo06-oA

진 위확인 코드

D. Test result

E. Test picture

Test set-up

Test date 2019-1 1 —19
Test

environment

Temperature : (15.3 ± 1) °c

Humidity: (31 ± 3) % R.H

Sarrlple No 1 —114, 1 —214마 314, 1 —414, 2— 111 , 3— 1I↑

Test

conditio n
ToIenioid 4 EA operating, τrack current 1 50 A, SMPS maximum output

No. PoI.
F req

[㎒ ]

Reading

[dB (㎴ Im)]

C.Fac

[dBI삐

Resuit

[dB(μVInn)

Limit

[dB (μV'm)

Margin

[d버

1 Veltica l 34.44 1 0. 9 25. 6 36. 5 50. o 1 3.5

2 H orizonta l 43.92 14. 0 23. 1 37. 1 50. o 1 2.9

3 H orizonta l 59.68 1 9.4 20. o 39, 4 50. 0 1 0. 6

4 Ve rtica i 320.96 22. 7 14. 9 37. 6 57. 0 1 9. 4

5 Vertical 478.28 22. 5 1 8.o 40. 5 57. 0

6 Horizontal 18.5 39. 4 57. 0 1 7.6

:
警

瓘
:
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7. EMC test (EIectrostatic discharge immunity test)

A. Test standard

Ev쇄uate the immunity of the equipment when static discharge is applied 'o the product under

maximum power conditions of Tolenioid, Multi-adapter, and SM PS fo[1owing the test method

presented by the applicant.

B. Test method

① install 4 EA Tolenoids on the test track. lnsta]iation distance is according to the

manufactu rer's specifications.

② 'nstali Multi-adapter l EA, SMPS l EA according to the manufacturer’ s specifications.

③ Insta‖ Digital Power Meter and a variable resistive load on the output of the SMPS.

④ In the track current 150 A state, a이 ust the variable resistive load to maintain the maximum

power of the SMPS.

⑤ Under the maximum power condition of the SMPS,the target points exposed outside are

applied static electricity through ESD Generator.

⑥ Non-metallic parts are su이 ected to static electricity of ±2 kV, 士4 kV, and ±8 kV sequentially,

and metal parts, apply static electricity of ±4 kV.

⑦ Check the device is affected by static electricity such as Tolenoid, Multi-adapter, and SM PS.

C. Measurement equipment

Description Manufacturer M odel
Calibration

d ate

N ext

calibration date

ESD Generator EMCP ESD3000 201 9-04—  ’1 8 2 020-04—  1 8

HUMIDITY'BAROI

TEMP.DATA RECORDER
LTR Lutron M HB-382SD

201 9-03 —05
(Tempemⅲ re'Humidity)

2020 -03 —05

(ㅜ  empemh'  ̈'ㅐ umidity)

201 9-03 -08

(Atmosph이 ic Pressu˙e)

2020 - 03 —08
(Atmosphen˙ c Priessure)

iCRT∼ QPA—  1 7 - 03 Rev.O
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D. Test result

E. Test picture

Test set-up

Test date

Sample No.

Test

environment

(15.3 ± 1) ●c

Humidity: (31 ± 3) % R.H

atmospheric

p ressure:
1 02.1 ㎪

Test

condition
1 —114, 1 —214, 1 —314, 1 —414, 2— 111, 3— 111

Test date ToIenioid 4 EA operating, Track current 150 A, SMPS maximum output

Supply point Discharge nlethod Supply violtage[뼈 Resuit

Tolenioid C module exterior Air discharge ±(2, 4, 8) kV A

Muiti-adaptor exterior Air discharge ±(2, 4, 8) kV A

Muiti—adaptor power input Air discharge ±(2,4,8) k’ V A

Air discharge ±(2,4,8) kV A

SMPS exterior Air discharge ±(2, 4, 8) k’V A

SMPS power input Air discharge ±(2, 4, 8) k'V A

SMPS power output ±(2, 4, 8) k'V A

Combined bolt Contact discharg e ±4 k’V A

- After the testing and the end of the test, it worked operation
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Test picture — point

Point 1

Point 2
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8. EMC test (Radiated RF immunity test)

A. Test standard

According to the test nlethod requested by the applicant, the product sha‖  be operated as

intended in the event of radiofrequency electromagnetic disturbances under the maximum

output conditions of Tolenioid, Multi-adaptor, and SMPS.

B. Test method

(⊃ Inst좨 4 EA Tolenoids on the test track. installation distance is according to the

manufactu rie r's specifications.

② Insta‖  Multi-adapter l EA, SMPS l EA according to the manufacturer’ s speci∏ cations.

③ Install Digit섧  Power Meter and a variable resistive load on the output of the SMPS.

④ in the track current 150 A state, a이 ust the variable resistive load to maintain the maximum

power of the SMPS.

⑤ Apply to 10 V (80% AM, 1 k㎐ modulation) noise in the 80 ㎒ to 1 때z frequency band

using BCi probe on power iines used in Tolenioid, Multi-adaptor, and SMPS.

⑥ Check if Tolenoid, Multi-adaptor, and SMPS are aff˙ ected.

C. Measuriement equipment

D escription Manufactu re r M odel
Calibration

d 삵e

N ext

calibration date

EM I Signal Generator NARDA PMM 301 0 201 9-04- 1 7 2020-04—  1 7

BCI Probe Fcc F-1 40 201 아04-1 7 2020-04— 1 7

Power Amplifier P RANA DT 70 N 'A N I A

HUMIDITYIBAROI

TEM P.DA˙TA RㅌCORDER
LTR Lutron M HB-382SD

201 9-03 -05

fempe ㅁture' Humidi ν)

2020 -03 - 05

Fempemtu· e'ㅐ umidity)

201 9 -03 -08

‘

Atmospheⅱ c Pre ssure)

2020 -03 -08

(At” osphen˙o Preseure)

iCRT-QPA—  1 7-03 Rev.0
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D. Test result

E. Test picture

Test set-up

Test date 2019-1 1 —19
Test

environment

Temperature: (15.3 ± 1) °c

Humidity∶ (31 ± 3) % R.H.

Sample No 1 —114, 1 —214, 1 —314, 1 —414, 2— 1/1, 3— 111

Test

condition
ToIenioid 4 EA operating, Track current 150 A, SMPS maximum output

F requency

range
80 MⅢz ∼ 1 000 쌔z M odulation 80% AM, 1 ㏏也

F requency

ste p
1 % 3 s

Suppiy point Supply leve[ Supply method M odulation way Resuit

Main power 10V B여 80% AM, 1 l●L A

DC out 10V B여 80% AM, 1 ㏏七 A

- After the testing and the end of the test, it worked operation.
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9. EMC test (EIectricai fast transientlburst immunity test)

A. Test standard

According to the test method requested by the applicant, the electric섧  transient phenomenon

occurs at one of the inputloutput pons under the maximum output conditions of Tolenioid, Multi–

adaptor, and SMPS to evaluate whether the product operates as intended.

B. Test method

① :nsta:[ 4 EA Tolenoids on the test track. Insta‖ ation distance is according to the

manufacture r's specifications.

② [nsta‖ Multi-adapter l EA, SMPS l EA according to the manufacturer’ s specifications.

③ insta‖  Digit쇠 Power Meter and a variab:e resistive load on the output of the SM PS.

④ in the Track current 150 A state, a이 ust the vaⅱ abie resistive load to maintain the maximum

power of the SMPS.

⑤ 'nsta‖  EMS Test Simulator on the power line between Tolenoid and SMPS.

⑥ Check if Tolenoid, Muiti-adaptor, and SMPS are aff’ ected by generate EFTIBurst

C. Measur’ement equipnη  ent

Description Manufactu re r Model
Calibration

d ate

N ext

calibration date

EMS Test system EMCP
'M U4000 F-S

201 9-05-1 5

Three phase CDN EMCP
C DN3000A

- 06- 32
201 9-05-1 5 2020-05— 1 5

H 'J MID 'T、 'IBAROI

TEMP.DATA RECORDER
LTR Lutron M HB-382S D

201 9 -03 -0 5

「emp●ㅁ
'ure'HumiditY)

2020 -03 - 05

ff empora tu r●

'ㅐ

umidi ㏉)

201 9 -03 -08

(Atmosphen˙ c Pre ssure)

2020 -03 - 08

(A● nosphen˙
 c Pressure)
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Repoⅱ No. 'CRT-TR- M20ooo6-oA

Te nlperature: (15.3 ") ℃
Test date 2019-1 1 —19

Test

environment Humidity: (31 ± 3) % R.H.

Sarrlple No. 1 —1/4, 1 —214, 1 —314, 1 —414, 2-1/1, 3— 111

Test conditio n Tolenioid 4 EA operating, Track current 150 A, SMPS maximum output

Repetition

rate
5 ld士 , TrITh = 5 ns, 50 ns

Modulation

time

1 20 s (Each positivelnegative

polarity 60 s)

Supply method M odulation waySupp:y point Supply level

AL1 + L2 ±2 kV CDN

- After the testing and the end of the test, it worked operation.

D. Test result

E. Test pictur’ e

Test set- up

回

iCRT-qPA—  1 7 -03 Rev.O
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1 0. EMC test (Surge immunity test)

A. Test standard

According to the test method requested by the app:icant, the ability of the EUT to operate as

intended when there is a surge at the mains input port under the maximum output conditions of

ToIenioid, Multi-adaptor, and SMPS.

B. Test ]ㄲ ethod

① 'nst쇄 4 EA Tolenoids on the test track. 'nstailation distance is according to the

manufactu rer's specifications.

② 'nstai[ Multi-adapter l EA, SMPS l EA according to the rnanufacturer’ s specifications.

③ install Digit찌  Power Meter and a variable resistive load on the output of the SMPS.

④ 1n the Track current 150 A state, a이 ust the vaⅱ iable resistive load to maintain the maximum

power of the SMPS.

⑤ instali EMS Test Simulator on the power iine between Tolenoid and SMPS.

⑥ Check if Tolenoid, Multi-adaptor, and SMPS are aff˙ ected by generating surge.

C. Measurenㄱ ent equipment

Manufa ctu re r
N ext

calibration date

EMS Test system EMCP lM U4000 F-S 2020-05— 1 5

Three phase CDN EMCP
C DN3000A

-06-32
201 9-05—  1 5

H UMIDITYIBAROI

TEMP.DATA RECORDER
LTR Lutron M HB-382SD

201 9-03 —05
(Tomperah'n'ㅐ umidity)

2020- 03 -0 5

「ompemUm 'Humidity)

201 9- 03 —08
(A㏐ osphen˙c Pressure)

2020 - 03 -08

‘

Atmosphen˙ c Pressu-● )
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Calib 「ation

d ate

201 9-05- 1 5

2020-05- 1 5
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Repo rt No. 'CRT-TR- M2oooo6-oA

D. Test result

E. Test picture

Test set-up
- 

—-풔
'˙

-

:' ': 
— -

丁est date 2019-1 1 —19
Test

environment

Temperature: (15.3 ± 1)·c

H umidity: (31 ± 3) % R.H

Sample No. 1 —114, 1 —214, 1 —314, 1 —414, 2— 111, 3— 111

Test conditio n Tolenioid 4 EA operating, Track current 150 A, SMPS maximum output

Supply

voltage
Line to Line: ±0.5 kiV, ±1 kV

Supply

waveform
Tr'Th = 1.2 I 50 μs Phase 0。 , 90˚ , 180。 , 270。

Supply point Supply [evel Supply method Resul t

L1 — L2 ±0.5 kV CDN A

L1 — L2 ±1 ㎸ CDN A

- After the testing and the end of the test, it worked operation
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11. EMC test (Conducted RF immunity test)

A. Test standard

According to the test method requested by the applicant, the product sh쎄  be operated and

evaluated as intended if there is high-frequency electromagnetic interference at the input/output

port under the maximum output conditions of Tolenioid, Multi-adaptor, and SMPS.

B. Test method

① Insta[1 4 EA ㅜolenoids on the test track. installation distance is according to the

manufactu rer's specifications.

② 1nsta‖  Multi-adapter l EA, SMPS l EA according to the manufacturer’ s specifications.

③ Install Digit쇄  Power Meter and a variable resistive load on the output of the SMPS.

④ in the track current 150 A state, a어 ust the variabie resistive load to maintain the maximum

power of the SMPS.

⑤ Apply to 10 V (80% AM, 1 ldt modulation) noise in the firequency range of 150 kHz to 80

MHz using the BCI Probe to power lines and inputIoutput iines used in Tolenioid, Multi–

adaptor, and SMPS.

⑥ Check if Tolenoid, Multi-adaptor, and SMPS arie affiected.

C. Measurenlent equipment

Description Manufactu re r Model
C alibration

d ate

N ext

calibration date

EMi Signal Generator EMCP PMM 3010 201 9-04—  1 7 2020-04- 1 7

BCI Probe Fcc F-1 40 201 9-04—  1 7 2020-04- 1 7

Power Amplifier P RA NA DT 70 N I A N 'A

H UM ' DIT'γIBAROI

TEM P.DATA RECORDER
LTR Lutron M HB-382SD

201 9-03 —05

「「omp ●m'' re'Humidity)

2020 - 03 -05

汀ompo 性 

“

' re 

써umidi ty)

201 9-03 —08
(A㏐  osphen˙ c Pressure)

2020- 03 —08

{싸mosphen˙ c Pr● ssure)
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D. Test riesult

E. Test picture

Test set-up

:::::.:: :: ::.: : :: ’: : :::::::::::::— :: : :: ::· : : :

::::::::::::: :::. : : 
’
:: :: ::: :: ::::: ::::::::::::::::::::

::::::: ::: ::: :::::::: :::::::::::::::::: :

Test date 2019-1 1 —19
Test

envi ronment

丁em perature: (15.3 ± 1) °c

H umidity: (31 ± 3) % R.H

Sample No. 1 —114, 1 —214, 1 —314, 1 —414, 2— 111, 3— 1/1

ToIenioid 4 EA operating, Track current 150 A, SMPS maximum output

0.15 MIIz ∼ 80 Mㅐz modulated 80 % AM, l id也

1 % 3 s

Supply poir modulated me

Main Power

Line
10V B여 80 % AM, 1 ㏏七 A

DC Power 10v B여 80 % AM,1 Idt A

- After the testing and the end of the test, it worked operation

페이지(page) :( 11 5 )/( 총(Total) 131 )

Report No. 'CRT-TR-M200006-° AICRT-qPA—  1 7 -03 Rev.0

www , 진 위확인코드 : L IzCw =

■

Test conditio n

frequency

range

Frequency

range
Stay ti nle

Supply level Supply method Result

. —:;::-“
=: : 

+̇∵-:--●

ψF'￢



페이지(page) :( 116 )/( 충(Total) 131 )

Report No. 'CRT-TR- M200006-˚ A

」  :’ ::: : 

‘
:: : :::: :::

12. Dielectric strength test

A Test standa¨ d

Con∏rm and reco¨ d Tolenioid's die[ectric strength according to the test method 'oquested by the

app]icant.

B. Test method

① 'nstall a metal test rod with an outer diameter of 30 mm and a length of 500 mm according

to τolen ioid's line fastening method.

② Connect the (+) ternㄱ inal of the high voltage w:thstand voltage tester to the metal test rod.

③ Connect the (-) terminal of the high voltage withstand voltage tester to the Tolenioid output

circuit.

④ Apply 5 kV, 10 kV, 15 kV, 20 kV, 25 kV, and 30 kV by operating the high voltage withstand

voltage tester.

⑤ Check and record either breakdown of insulation of the Tolenioid occurs.

C. Measuriement equipment

2020-08— 1 4AC DI ELECTRiC TEST SET 마ㅓ ENIX BK1 30 201 9-08—  1 4

cAslo H S-3 201 9-03-26 2021 —03-26STOP WATC H

201 9-03 -05

(Tempem'' re'Humidl˙
 ty)

2020 - 03 -0 5

"mperaⅲ
 re짜ㅓumidity)

(Atmosph●ⅱo Pressure)

2020 - 03 -08

H UM ' DITν 'IBAROI

TEM P.DATA RECORDER
LTR Lutron M HB-382SD

(A㏐  osphen˙ c Pressure)

201 9-03 —08

iCRT-QPA—  1 7 -03 Rev.0
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D. Test result

Test date 2019-1 1 —1 5
Test

environment

Temperature: (23.8 ± 1) ℃

Humidity: (32 ± 2) % R.H

Sample No. 4-115, 4-215, 4-315, 4-4/5, 4-515

Test

condition
N ot operating condition

Sample No.
Dielectric str’ ength test v0忙 age

5 k˙V 10 kV 15 kV 20 kV 25 ㎸ 30 ㎸

4- 115

N o

b reakdow n

N o

b reakdown

N °

b reakd own

N o

b reakdown

N o

brea kd own

N o

breakdown

4-215
N o

breakdown

N o

b reakdown

N o

breakd own

N o

b reakdown

N o

b reakdown

N o

b reakdown

4-315
N o

b reakdown

N o

b reakdown

N o

b reakd own

N ˚

b rleakdown

N ˚

breakdown

N o

b reakd ow n

4-415
N o

b reakdown

N o

b reakd own

N o

breakd own

N °

b reakdown

N o

breakd own

N ˚

breakd own

4- 515

N o

b reakdow n

N o

b reakdown

N o

breakd own

N o

b reakd own

N o

brea kd own

N °

b reakdown
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E. Test picture

Test set-up

Tolenioid and test metal rod
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Test picture

H igh voltage withstand voltage tester — Charging part

ㅂ櫂驛釋甲町
〓
’
-

干: ●

ㅕ■■■■翅■卜 '

High voltage withstand voltage tester — Controi part
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Test voltage — 5 kV
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Test picture

Test voitage — 15 kiV
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Test picture
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1 3. Cold thermal impact test

A. Test standard

According to the test method requested by the applicant, each sample of To[enioid and SMPS

shall be checked for deformation during impact test after pretreatment.

B. Test 'ㄲ ethod

① ToIenioid, SMPS each l EA is pretreated for at least 5 hours in a temperature and humidity

chamber at —40 ° c.

② ]mpact the pretreated sample by dropping the 500 g steel bali from l m high.

③ Check the conditions of external crushing, cracking, or damage.

④ :f visibie damage occurs, repeat test at the temperature —30 。C, —20 。c, —10 
˚
C¸ and O 

。
C to

check the temperature that does not damage on sample.

⑤ Three additional samples are repeated at undamaged temperatures to check for damage.

C. Measuriement equipment

Description Manufactu re r Model
Calibration

d ate

N ext

calibration date

H igh Speed Chamber ESPEC ARSF-0400— 1 5 201 9-03-25 2020-03- 25

STOP WATC H CASiO H S-3 201 9-03-26 2020- 03-26

'mpact Ball

IT1 320-50 201 7-07- 1 4 2020-07— 1 4

STEEL BASE SEJONG FA
1 4t-5550 x

5500
201 9-03-1 2 2020-03- 1 2

Tape measure KOMELO N KMC-32 D 201 9-03-27 2020- 03 -27

H UMIDIT'y'IBAROI

TEMP.DATA RECORDER
LTR Lutron M HB-382SD

201 9 —03 -0 5

ffempo m'" r●짜ㅓum ,˙
 dity)

2020 -03 - 05

"mporatur●

介ㅓ̆midity)

201 9 -03 -08

(A㏐  ospheⅱc Pre ssure)

2020 -03 0̈8

(Atn osphen˙
 c Pressure)
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D. Test :￢esult

Test date 201 9-12-12
Test

environment

Temperature: (19.4 ± 2) ?c

Humidity: (33 ± 3) %R.H

Sample No 5-114, 5-214, 5-314, 5-414
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Tolenioid (Pretreatment temperature: —40 c̊)
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Test result

Temperature: (20.3 ± 2) ℃
Test date 201 9-1 2-1 3

Test

environment Humidity: (31 ± 3) %R.H

Sample No 6-114, 6-214, 6-3/4, 6-414

SMPS (Pretreatment temperature: —40 °c)
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E. Test picture

Temperature and humidity chamber (Pretreatment test device)
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14. Hot thermal impact test

A. Test standard

According to the test method requested by applicant, each sample of Tolenoid and

SMPS shall be checked for defoml ation during impact test after prietreatment.

B. Test method

① ToIenioid, SMPS each l EA is pretreated for at ieast 5 hours in a temperature and humidity

chamber at —40 ° c.

② ]mpact the pretreated sample by dropping the 500 g steel ball from l m high.

(3) Check the conditions of extern섧  crushing, cracking, or damage.

④ if visi비 e damage occurs, repeat test at the temperature —115 qc, 105 。c, 95 qC, and 85 qC

to check the temperature that does not damage on sample.

⑤ Three additional samples are repeated at undamaged temperatures to check for damage.

C. Measunement equipment

Manufactu re r M odel
Calibration

d ate

N ext

calibration date

H igh Speed Chamber ㅌspEc ARSF-0400—  1 5 201 9-03-25 2020- 03-25

STOP WATC H CASl O H S-3 201 9-03-26 2020- 03-26

'mpact Ball

ELEX

PO Lν'TEC H
IT1 320-50 201 7-07- 1 4 2020-07— 1 4

STEEL BASㅌ SEJONG FA
1 4t-5550 x

5500
201 9-03-1 2 2020-03—  1 2

Tape measure KOMELO N KMC -32 D 201 9-03-27 2020- 03- 27

HUMID 'TYIBAROI

TEM P.DATA RECORDER
LTR Lutron M HB¨ 382S D

201 9-03 -05

(Tempenture' ㅐ umidity)

2020 -03 - 05

(Tempemtue 'Humidity)

201 9-03 —08

‘

Atmospheⅱ c Pressure)

2020 -03 - 08

(A● n osphen˙● Pressure)
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D. Test result

Test date 201 9-1 2-12
Test

environment

Tem perature: (19.4 ± 2) °c

Humidity: (33 ± 3) %R.H

Sample No. 7-114, 7-214, 7-3/4, 7-414

Tolenioid C moduie(Pretreatment temperatu re: 125 의C)
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Test result

Test date 201 9-12-19
Temperature: (21 —3 ± 2) 。c

Humidity: (33 ± 2) %R.H

Sample No. 8— 114, 8-214, 8-314, 8-414

Multi-adaptor(Pretreatment temperature: 125 c̊)
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Test

envi ronment
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진 위확 인 코드

Test riesult

Test date 201 9-12-1 3
Test

environment

Temperature: (20.1 ± 2) ℃

Humidity: (31 ± 3) %R.H

Sample No. 9-114, 9-214, 9-314, 9-4/4

SMPS(Pretreatment temperature: 125 。c)
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E. Test picture

Temperature and humidity chamber (Pretreatment test device)
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