EEEY o MEAM
CALIBRATION CERTIFICATE

MAHAMHS:130802Y033
(Certificate No)

# 2| #H & :9QE5-B51303 H7|E sHMAl SE M E 133
(Control No) Tel:031-379-5114, Fax:031-379-5115
1. 2| 2| X} (Client)
7] 2 ¥ (Name) D (F)MEAH O]
T 2 (Address) 1 47| A Mol & 386-1
2. £ ™ 7| ( Calibration Subject )
7| 7| ™ ( Description ) : TWO-LINE V-NETWORK
M &S| AL 2 S Al (Manufacture & Model Name ) @ ROHDE & SCHWARZ / ENV216
7|7|H S ( Serial Number) : 101235
(el ets - 40618 MY AT EA ot sl 3| 22 (Line impedance stabilization networks ; LISN, CDN, ISN, etc.))
3. WYX} (Date of Calibration ) :2013. 08. 02
4. WA 2tA ( Environment Conditions )
= £ (Temperature) (231 +03) T & I (Humidity) (48 £ 2) % R.H.
W™ EA (Location ) 2™ EFA (Perm. Lab.) [J 0| =™ (Mobile Lab.) [ & & W A (0n Site Calibration)
5. S EZFS| 2= (Traceability )
wmyat 2 A3 M ME (Calibration method and /or brief description )
271717 M duHA ot s s|Zakel W™ MEXIAM(SICT-T100-40618), EMC =417|2| WA A XA
(SICT-T100-40614) ¥ CISPR 16-1-2 2 &=35l0] Z7ISHEF7| U2 RH EH o 2340 ==&
otef el FEZH|E 0| 8510 WHEUS.
W™l AFESE EFERH| HA[ (List of used standards/specifications )
71714 M2t AL 2 S A 717 E A7 | WA o A X} mkspiE
Description Manufacture and Model Serial Number The due date of next Cal. Calibration Lab.
TYPE N CALIBRATION KIT AGILENT / 85032B 3217A12335 2014. 07. 03 AGILENT
IMPEDANCE GAIN PHASE ANALYZER H.P / 4194A 2830J03332 2014. 05. 27 SICT
S-PARAMETER NETWORK ANALYZER |AGILENT / 8753ES-006 MY40001021 2013. 09. 11 SICT

(Refer attached file)
(Refer attached file)

Calibration Results )

H ~

( Measurement Uncertainty )

AR} (Measurements performed by

)
Bl — | . _ _ | " . A
Affimarion) | &2 (TelNo.) ©031-379-5126 /57 5j &9 (Tine) :7|&
" 1 Z1
=

[ b |
M o (Name) :HMZB A M (Name) @&

2 MEAM = ZH A7 2l ™ &2 X (International Laboratory Accreditation Cooperation) 4% 217 $ A (Mutual Recognition Arrangement) of|
M SHE QI 7| (KOLAS) 28 E 3olghe 2ote| m™MAnQlL|Ct,
( The above calibration certificate is the accredited calibration items by Korea Laboratory Accreditation Scheme, which signed

the ILAC-MRA )

B20IH7|F oly

Accredited by KOLAS, Republic of Korea Eﬁ@ﬁm
=1
K | A Of (x H it | I_ WSS
WH7|=HE) CHEO|A 0cEflnm
Institute of Calibration & Technology Co., Ltd. E@TIZI:I
o] MHME EX7|o HUNSITO| WES n|ils A (DESH 25 &85 S)o 223 M7} LMsH Aol= %mw-a—r—'—l.|

(Note) If any significant instability or other adverse factor(overload,temperature, humidity etc.) manifests itself before, during or
after calibration, it is likely to affect the validity of the calibration.
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1. Impedance

Local mode
Measured Point Frequency Measured Value Measurement Uncertainty
(C.L. : Approx. 95 %, k = 2)
N — GND 0.009 MHz 6.1 @ 0.5 Q
Single phase 0.015 MHz 6.2 Q 0.5 @
150 kHz High Pass Off 0.020 MHz 71 Q 0.5 Q
0.025 MHz 8.2 @ 0.6 @
0.030 MHz 9.4 @ 0.7 Q
0.040 MHz 11.8 @ 0.4
0.050 MHz 14.2 @ 0.5 Q
0.060 MHz 16.5 @ 0.6 @
0.070 MHz 18.7 @ 0.7 Q
0.080 MHz 20.8 @ 0.7 Q
0.090 MHz 22.8 @ 0.8 @
0.100 MHz 246 Q 0.9 Q
0.150 MHz 31.9 @ 0.6 @
0.170 MHz 33.9 @ 0.6 @
0.200 MHz 36.8 @ 0.7 Q
0.250 MHz 40.0 @ 0.7 @
0.300 MHz 421 Q@ 0.8 @
0.350 MHz 43.6 @ 0.8 @
0.400 MHz 44,7 Q 0.8 @
0.500 MHz 46.1 Q@ 0.8 @
0.600 MHz 46.9 @ 0.8 @
0.700 MHz 47.4 Q 0.8 @
0.800 MHz 47.8 @ 0.9 @
0.900 MHz 48.0 @ 0.9 @
1.000 MHz 48.2 Q@ 0.9 @
1.200 MHz 48.4 Q@ 0.9 @
1.500 MHz 48.6 @ 0.9 @
2.000 MHz 48.8 @ 0.9 @
2.500 MHz 48.9 Q@ 0.9 @
3.000 MHz 48.9 @ 0.9 @
4.000 MHz 49.0 @ 0.9 @
5.000 MHz 491 @ 0.9 @
7.000 MHz 49.1 @ 0.9 Q
10.00 MHz 49.3 @ 0.9 @
15.00 MHz 49.3 @ 1.8 @
20.00 MHz 48.9 @ 1.8 @
30.00 MHz 48.5 @ 1.7 @
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1. Impedance

Local mode
Measured Point Frequency Measured Value Measurement Uncertainty
(C.L. : Approx. 95 %, k = 2)
L1 - GND 0.009 MHz 6.1 @ 0.5 Q
Single phase 0.015 MHz 6.2 Q 0.5 @
150 kHz High Pass Off 0.020 MHz 71 Q 0.5 Q
0.025 MHz 8.2 @ 0.6 @
0.030 MHz 9.4 @ 0.7 Q
0.040 MHz 11.8 @ 0.4 Q
0.050 MHz 14.2 @ 0.5 Q
0.060 MHz 16.5 @ 0.6 @
0.070 MHz 18.7 @ 0.7 Q
0.080 MHz 20.8 @ 0.7 Q
0.090 MHz 22.8 @ 0.8 @
0.100 MHz 246 Q 0.9 @
0.150 MHz 31.9 @ 0.6 @
0.170 MHz 33.9 @ 0.6 @
0.200 MHz 36.8 @ 0.7 @
0.250 MHz 40.0 @ 0.7 Q
0.300 MHz 42.2 @ 0.8 @
0.350 MHz 43.7 @ 0.8 @
0.400 MHz 44.8 @ 0.8 @
0.500 MHz 46.2 @ 0.8 @
0.600 MHz 47.0 @ 0.8 @
0.700 MHz 47.5 @ 0.8 @
0.800 MHz 479 @ 0.9 @
0.900 MHz 48.1 @ 0.9 @
1.000 MHz 48.3 @ 0.9 @
1.200 MHz 48.5 @ 0.9 @
1.500 MHz 48.8 @ 0.9 @
2.000 MHz 48.9 Q@ 0.9 @
2.500 MHz 49.0 @ 0.9 @
3.000 MHz 491 @ 0.9 @
4.000 MHz 491 @ 0.9 Q
5.000 MHz 49.2 @ 0.9 @
7.000 MHz 49.2 @ 0.9 @
10.00 MHz 49.2 @ 0.9 @
15.00 MHz 49.0 @ 1.8 @
20.00 MHz 46.0 @ 1.7 @
30.00 MHz 47.0 @ 1.7 Q
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Local mode, Impedance test, 1P, N — GND
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Local mode, Impedance test, 1P, L1 — GND
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2. Phase
Local mode
Measured Point Frequency Measured Value Measurement Uncertainty
(C.L. : Approx. 95 %, k =2)

N — GND 0.009 MHz 27.1 2.1 °

Single phase 0.015 MHz 34.6 ° 2.1 °

150 kHz High Pass Off 0.020 MHz 42.6 ° 2.1 °

0.025 MHz 47.8 ° 2.1 °

0.030 MHz 51.1 ° 2.1 °

0.040 MHz 54.4 ° 1.8 °

0.050 MHz 55.5 ° 1.8 °

0.060 MHz 55.3 ° 1.8 °

0.070 MHz 54,5 ° 1.8 °

0.080 MHz 53.3 ° 1.8 °

0.090 MHz 51.9 ° 1.8 °

0.100 MHz 50.4 ° 1.8 °

0.150 MHz 42.8 ° 1.6 °

0.170 MHz 40.2 ° 1.6 °

0.200 MHz 36.3 ° 1.6 °

0.250 MHz 31.2 ° 1.6 °

0.300 MHz 27.2 ° 1.6 °

0.350 MHz 24.0 ° 1.6 °

0.400 MHz 21.4 ° 1.6 °

0.500 MHz 17.6 ° 1.6 °

0.600 MHz 14.9 ° 1.6 °

0.700 MHz 13.0 ° 1.6 °

0.800 MHz 11.5 ° 1.6 °

0.900 MHz 10.3 ° 1.6 °

1.000 MHz 9.3 ° 1.6 °

1.200 MHz 79 ° 1.6 °

1.500 MHz 6.5 ° 1.6 °

2.000 MHz 51 ° 1.6 °

2.500 MHz 4,2 ° 1.6 °

3.000 MHz 3.7 ° 1.6 °

4.000 MHz 3.1 ° 2.1 °

5.000 MHz 29 ° 2.1 °

7.000 MHz 2.7 ° 2.1 °

10.00 MHz 2.7 ° 2.1 °

15.00 MHz 3.0 ° 2.6 °

20.00 MHz 25 ° 2.6 °

30.00 MHz 3.8 ° 2.6 °
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2. Phase
Local mode
Measured Point Frequency Measured Value Measurement Uncertainty
(C.L. : Approx. 95 %, k = 2)

L1 - GND 0.009 MHz 27.2 ° 2.1 °

Single phase 0.015 MHz 34.4 ° 2.1 °

150 kHz High Pass Off 0.020 MHz 42,5 ° 2.1 °

0.025 MHz 47.7 ° 2.1 °

0.030 MHz 51.0 ° 2.1 °

0.040 MHz 54.4 ° 1.8 °

0.050 MHz 55.5 ° 1.8 °

0.060 MHz 55.3 ° 1.8 °

0.070 MHz 54,5 ° 1.8 °

0.080 MHz 53.4 ° 1.8 °

0.090 MHz 52.0 ° 1.8 °

0.100 MHz 50.5 ° 1.8 °

0.150 MHz 429 ° 1.6 °

0.170 MHz 40.3 ° 1.6 °

0.200 MHz 36.4 ° 1.6 °

0.250 MHz 31.3 ° 1.6 °

0.300 MHz 27.2 ° 1.6 °

0.350 MHz 24.0 ° 1.6 °

0.400 MHz 21.5 ° 1.6 °

0.500 MHz 17.7 ° 1.6 °

0.600 MHz 15.0 ° 1.6 °

0.700 MHz 13.0 ° 1.6 °

0.800 MHz 11.5 ° 1.6 °

0.900 MHz 10.3 ° 1.6 °

1.000 MHz 9.3 ° 1.6 °

1.200 MHz 79 ° 1.6 °

1.500 MHz 6.4 ° 1.6 °

2.000 MHz 5.0 ° 1.6 °

2.500 MHz 41 ° 1.6 °

3.000 MHz 3.6 ° 1.6 °

4.000 MHz 29 ° 2.1 °

5.000 MHz 26 ° 2.1 °

7.000 MHz 23 ° 2.1 °

10.00 MHz 21 ° 2.1 °

15.00 MHz 23 ° 2.6 °

20.00 MHz 6.2 ° 2.6 °

30.00 MHz 3.1 ° 2.6 °
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Local mode, Phase test, 1P, N — GND
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3. Insertion loss

Local mode
Measured Point Frequency Measured Value Measurement Uncertainty
(C.L. : Approx. 95 %, k = 2)
N — RF OUTPUT 0.009 MHz 10.1 dB 0.7 d8
Single phase 0.015 MHz 10.2 dB 0.7 dB
150 kHz High Pass Off 0.020 MHz 10.2 B 0.7 d8
0.025 MHz 10.1 dB 0.7 d8
0.030 MHz 10.1 dB 0.7 d8
0.040 MHz 10.0 dB 0.7 dB
0.050 MHz 9.9 &8 0.7 dB
0.060 MHz 9.9 &8 0.7 dB
0.070 MHz 9.8 d&B 0.7 dB
0.080 MHz 9.8 d&B 0.7 dB
0.090 MHz 9.8 &8 0.7 dB
0.100 MHz 9.8 &8 0.7 d8
0.150 MHz 9.7 &B 0.7 dB
0.170 MHz 9.7 &B 0.7 dB
0.200 MHz 9.7 8B 0.7 dB
0.250 MHz 9.7 8B 0.7 d8
0.300 MHz 9.7 8B 0.7 d8
0.350 MHz 9.7 8B 0.7 dB
0.400 MHz 9.7 8B 0.7 d8
0.500 MHz 9.7 8B 0.7 dB
0.600 MHz 9.7 8B 0.7 dB
0.700 MHz 9.7 8B 0.7 d8
0.800 MHz 9.7 &B 0.7 d8
0.900 MHz 9.7 &B 0.7 d8
1.000 MHz 9.7 8B 0.7 d8
1.200 MHz 9.7 &B 0.7 dB
1.500 MHz 9.7 &B 0.7 dB
2.000 MHz 9.7 &B 0.7 dB
2.500 MHz 9.6 &8 0.7 dB
3.000 MHz 9.6 d&B 0.7 d8B
4.000 MHz 9.6 d&B 0.7 dB
5.000 MHz 9.5 d&B 0.7 d8
7.000 MHz 9.5 d&B 0.7 d8B
10.00 MHz 9.5 d&B 0.7 d8
15.00 MHz 9.7 8B 0.7 dB
20.00 MHz 9.8 &8 0.7 d8
30.00 MHz 9.7 8B 0.7 dB
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3. Insertion loss

Local mode
Measured Point Frequency Measured Value Measurement Uncertainty
(C.L. : Approx. 95 %, k = 2)
L1 - RF QUTPUT 0.009 MHz 10.1 dB 0.7 d8
Single phase 0.015 MHz 10.2 dB 0.7 dB
150 kHz High Pass Off 0.020 MHz 10.2 B 0.7 d8
0.025 MHz 10.1 dB 0.7 d8
0.030 MHz 10.1 dB 0.7 d8
0.040 MHz 10.0 dB 0.7 dB
0.050 MHz 9.9 &8 0.7 dB
0.060 MHz 9.9 &8 0.7 dB
0.070 MHz 9.8 d&B 0.7 dB
0.080 MHz 9.8 d&B 0.7 dB
0.090 MHz 9.8 &8 0.7 dB
0.100 MHz 9.8 &8 0.7 d8
0.150 MHz 9.7 &B 0.7 dB
0.170 MHz 9.7 &B 0.7 dB
0.200 MHz 9.7 8B 0.7 dB
0.250 MHz 9.7 8B 0.7 d8
0.300 MHz 9.7 8B 0.7 d8
0.350 MHz 9.7 8B 0.7 dB
0.400 MHz 9.7 8B 0.7 d8
0.500 MHz 9.7 8B 0.7 dB
0.600 MHz 9.7 8B 0.7 dB
0.700 MHz 9.7 8B 0.7 d8
0.800 MHz 9.7 &B 0.7 d8
0.900 MHz 9.7 &B 0.7 d8
1.000 MHz 9.7 8B 0.7 d8
1.200 MHz 9.7 &B 0.7 dB
1.500 MHz 9.7 &B 0.7 dB
2.000 MHz 9.7 &B 0.7 dB
2.500 MHz 9.7 &B 0.7 dB
3.000 MHz 9.6 d&B 0.7 d8B
4.000 MHz 9.6 d&B 0.7 dB
5.000 MHz 9.5 d&B 0.7 d8
7.000 MHz 9.5 d&B 0.7 d8B
10.00 MHz 9.5 d&B 0.7 d8
15.00 MHz 9.7 8B 0.7 dB
20.00 MHz 9.8 &8 0.7 d8
30.00 MHz 9.6 d&B 0.7 dB
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Local mode, Insertion loss test, 1P, N — RF OUTPUT
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3. Insertion loss

Local mode
Measured Point Frequency Measured Value Measurement Uncertainty
(C.L. : Approx. 95 %, k = 2)
N — RF OUTPUT 0.009 MHz 81 dB 0.9d8
Single phase 0.015 MHz 79 dB 0.9 &B
150 kHz High Pass On 0.020 MHz 80 dB 0.9d8
0.025 MHz 83 dB 0.9d8
0.030 MHz 84 dB 0.9d8
0.040 MHz 80 dB 0.9 d8
0.050 MHz 69 dB 0.9 d8
0.060 MHz 60 B 0.9 d8
0.070 MHz 52 B 0.9 d8
0.080 MHz 45 B 0.9 d8
0.090 MHz 38 B 0.7 dB
0.100 MHz 32 B 0.7 dB
0.150 MHz 99 8B 0.7 dB
0.170 MHz 99 8B 0.7 dB
0.200 MHz 99 8B 0.7 dB
0.250 MHz 9.8 8B 0.7 dB
0.300 MHz 99 8B 0.7 dB
0.350 MHz 10.0 B 0.7 d8
0.400 MHz 10.1 B 0.7 dB
0.500 MHz 10.1 B 0.7 dB
0.600 MHz 10.0 B 0.7 d8B
0.700 MHz 10.0 B 0.7 dB
0.800 MHz 9.9 8B 0.7 dB
0.900 MHz 99 8B 0.7 dB
1.000 MHz 9.9 8B 0.7 dB
1.200 MHz 9.8 8B 0.7 dB
1.500 MHz 9.8 8B 0.7 dB
2.000 MHz 9.7 8B 0.7 dB
2.500 MHz 9.7 8B 0.7 dB
3.000 MHz 9.7 8B 0.7 dB
4.000 MHz 9.6 8B 0.7 dB
5.000 MHz 9.6 8B 0.7 dB
7.000 MHz 95 dB 0.7 dB
10.000 MHz 9.6 8B 0.7 dB
15.000 MHz 9.8 8B 0.7 dB
20.000 MHz 9.8 8B 0.7 dB
30.000 MHz 9.8 8B 0.7 dB
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3. Insertion loss

Local mode
Measured Point Frequency Measured Value Measurement Uncertainty
(C.L. : Approx. 95 %, k = 2)
L1 - RF QUTPUT 0.009 MHz 80 dB 0.9d8
Single phase 0.015 MHz 79 dB 0.9 &B
150 kHz High Pass On 0.020 MHz 81 dB 0.9d8
0.025 MHz 83 dB 0.9d8
0.030 MHz 83 dB 0.9d8
0.040 MHz 79 dB 0.9 d8
0.050 MHz 69 dB 0.9 d8
0.060 MHz 60 B 0.9 d8
0.070 MHz 52 B 0.9 d8
0.080 MHz 45 B 0.9 d8
0.090 MHz 38 B 0.7 dB
0.100 MHz 32 B 0.7 dB
0.150 MHz 99 8B 0.7 dB
0.170 MHz 99 8B 0.7 dB
0.200 MHz 99 8B 0.7 dB
0.250 MHz 9.8 8B 0.7 dB
0.300 MHz 99 8B 0.7 dB
0.350 MHz 10.1 B 0.7 d8
0.400 MHz 10.1 B 0.7 dB
0.500 MHz 10.1 B 0.7 dB
0.600 MHz 10.1 B 0.7 d8B
0.700 MHz 10.0 B 0.7 dB
0.800 MHz 10.0 B 0.7 dB
0.900 MHz 99 8B 0.7 d8
1.000 MHz 99 8B 0.7 dB
1.200 MHz 9.8 8B 0.7 dB
1.500 MHz 9.8 8B 0.7 dB
2.000 MHz 9.7 8B 0.7 dB
2.500 MHz 9.7 8B 0.7 dB
3.000 MHz 9.7 8B 0.7 dB
4.000 MHz 9.6 8B 0.7 dB
5.000 MHz 9.6 8B 0.7 dB
7.000 MHz 95 dB 0.7 dB
10.000 MHz 9.6 8B 0.7 dB
15.000 MHz 9.8 8B 0.7 dB
20.000 MHz 99 &8 0.7 dB
30.000 MHz 9.7 8B 0.7 dB
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Local mode, Insertion loss test, 1P, N — RF OUTPUT, 150 kHz HP
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Local mode, Insertion loss test, 1P, L1 — RF OUTPUT, 150 kHz HP
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4. Reflection test

Local mode
Measured Point Frequency Measured Value Measurement Uncertainty
[ format : VSWR ] (C.L. : Approx. 95 %, k = 2)
N 0.030 MHz 1.15 0.06
Single phase 0.040 MHz 1.14 0.06
150 kHz High Pass Off 0.050 MHz 1.13 0.06
0.060 MHz 1.13 0.06
0.070 MHz 1.12 0.06
0.080 MHz 1.1 0.06
0.090 MHz 1.11 0.06
0.100 MHz 1.10 0.06
0.150 MHz 1.08 0.06
0.170 MHz 1.08 0.06
0.200 MHz 1.07 0.06
0.250 MHz 1.06 0.06
0.300 MHz 1.06 0.06
0.350 MHz 1.05 0.06
0.400 MHz 1.05 0.06
0.500 MHz 1.05 0.06
0.600 MHz 1.05 0.06
0.700 MHz 1.04 0.06
0.800 MHz 1.04 0.06
0.900 MHz 1.04 0.06
1.000 MHz 1.04 0.06
1.200 MHz 1.04 0.06
1.500 MHz 1.04 0.06
2.000 MHz 1.04 0.06
2.500 MHz 1.04 0.06
3.000 MHz 1.04 0.06
4.000 MHz 1.04 0.06
5.000 MHz 1.05 0.06
7.000 MHz 1.05 0.06
10.000 MHz 1.06 0.06
15.000 MHz 1.07 0.06
20.000 MHz 1.08 0.06
30.000 MHz 1.10 0.06
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4. Reflection test

Local mode
Measured Point Frequency Measured Value Measurement Uncertainty
[ format : VSWR ] (C.L. : Approx. 95 %, k = 2)
L1 0.030 MHz 1.15 0.06
Single phase 0.040 MHz 1.14 0.06
150 kHz High Pass Off 0.050 MHz 1.13 0.06
0.060 MHz 1.13 0.06
0.070 MHz 1.12 0.06
0.080 MHz 1.1 0.06
0.090 MHz 1.11 0.06
0.100 MHz 1.10 0.06
0.150 MHz 1.08 0.06
0.170 MHz 1.08 0.06
0.200 MHz 1.07 0.06
0.250 MHz 1.06 0.06
0.300 MHz 1.06 0.06
0.350 MHz 1.05 0.06
0.400 MHz 1.05 0.06
0.500 MHz 1.05 0.06
0.600 MHz 1.05 0.06
0.700 MHz 1.04 0.06
0.800 MHz 1.04 0.06
0.900 MHz 1.04 0.06
1.000 MHz 1.04 0.06
1.200 MHz 1.04 0.06
1.500 MHz 1.04 0.06
2.000 MHz 1.04 0.06
2.500 MHz 1.04 0.06
3.000 MHz 1.04 0.06
4.000 MHz 1.04 0.06
5.000 MHz 1.04 0.06
7.000 MHz 1.05 0.06
10.000 MHz 1.05 0.06
15.000 MHz 1.06 0.06
20.000 MHz 1.08 0.06
30.000 MHz 1.09 0.06
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