SCOPE OF ACCREDITATION TO ISO/IEC 17025-2005& KS A 17025-2005

Agilent Technologies Ltd.
25-12 Yeouidodong, Yeongdeungpogu, Seoul, Korea 150-711
Phone : 02-2004-5205, Fax : 02-2004-5275, E-mail : kangouk_lee@agilent.com

CALIBRATION
Valid to : Jan 29. 2011 Accreditation No : KC01-071(1/11)

In recognition of the successful completion of the KOLAS evaluation process, accreditation is granted to this
laboratory to perform the following calibrations

Field Code I Item of Calibration Fied Code Item of Calibration Fied Code Item of Calibration

301. Time/frequency

30104 lFrequency meters/counters

401. DC voltage & current

40110 Jfower supplies, DC

404. Other DC & LF Measurements

40412 Frequency analyzers

40414 Function generators

40418 LCR meters

40424 Mutimeters, digital

40426 Oscilloscopes

406. RF Measurements

40608 Attenuators, coaxial

40613 Calibrators, RF power meter

40630 Modulation meters

40631 Network analyzers

40643 Power meters, RF

40645 Power sensor, thermocouple

40648 Signal generators, RF

40649 Spectrum analyzers, RF
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301. Time/frequency

BMC( )
Range (The confidence
Level is about 95 %)

Measured Quantity Field

Comment
Instrument or Gauge Code ents

Frequency meters/counters

30104

Timebase Output Frequencys 10 Mt 1.5 x 10°% Primary Frequency Standards
/Comparison Measurement
Timebase Input Frequency 1.2 x 1071 Primary Frequency Standards
10 e /Direct Measurement
401. DC voltage & current
Power Suppliers, DC 40110
DC Voltage ovV~10V 0.58 mv DMM/DC Votage Measureement
10V~100V 5.8 mv
100 V.~ 1000V 58 mW
DC Current 0A~15A 0.63 mA DMM/DC Current Measurement
15 A~ 100 A 12 wA
404. Other DC & LF Measurements
Frequency analyzers 40412
Output Frequency 20 Hz ~ 200 Hz 58 mHz Frequency Counter/
2 e ~ 100 Kt 0.58 Hz Frequency Measurement
Input Frequency 20 Hz 5.8 mHz Multi Function Generator/
90.9 Kk 0.82 Hz Frequency Measurement
150 ik 1.0 Hz
Input Level Calibrator/ Voltage Measurement
50 Hz ~ 1 k& 300V 0.12V
20 Hz ~ 100 k& 150 Vv 84 W
100 Vv 84 oW
70V 84 wv
45 V 84 W
30V 84 wv
15V 3.9 W
0V 3.9 WV
7V 3.9 W
4.5V 3.9
3V 3.9 W
1.5V 0.44 W
1V 0.44 W
700 W 0.44 v
450 W 0.44 v
300 v 0.44 W
150 oV 0.14 W
100 mv 0.14 Wv
70 W 0.14 oV
7 W 0.14 oV
Output Level Multi Function Generator/
20 Hz ~ 100 Kk, 6V 3.9 WV Frequency Measurement
0.7V 0.44 W
70 W 0.14 WV
7 W 20 WV
0.7 v 20 WV
DC Input Level 300 V 14 W Calibrator/DC Voltage Measurement
30V 1.2 W
3V 0.10 oV
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. . BMC(%)
pomtme ] e (e contdc comens
Level is about 95 %)
Frequency analyzers 40412
0.6V 60 WV
0.06 V 60 iV
Distotion 25 Hz , 100 Hz, -10 dB 0.08 dB Calibrator, Function Generator/
2 Kz, 4.02 ¥, -10 dB 0.08 dB Distortion Rate
2 Kk , 4.02 K&, -20 dB 0.08 dB
2 W , 4.02 Wk, -30 dB 0.08 dB
2 W , 4.02 Wk, -40 dB 0.08 dB
2 M , 4.02 ki, -50 dB 0.08 dB
2 ez , 4.02 Kz, -60 dB 0.16 dB
2 W , 6.03 Kz, -10 dB 0.08 dB
24 , 8.04 K, -10 dB 0.08 dB
2 Wz , 10.05 e, -10 dB 0.08 dB
20 Kt , 40.2 Kk, -10 dB 0.08 dB
100 W& , 201 ki, -10 dB 0.08 dB
100 kit , 201 Kk, -60 dB 0.16 dB
100 W , 301.5 Kk, -10 dB |0.16 dB
100 k& , 301.5 Wk, ~10 dB {0.16 dB
SINAD 25 Hz , 100 Hz, -10 dB 0.08 dB Calibrator, Multi Function Generator
2 ik , 40.2 Kk, -10 dB 0.08 dB / Noise Measurement
100 Kt , 201 ki, -60 dB 0.16 dB
100 k& , 201 ki, -10 dB 0.08 dB
100 k& , 301.5 k&, -10 dB {0.08 dB
100 k& , 301.5 Kk, 60 dB |0.16 dB
S/N 50 Hz , 100 Hz, -10 dB 0.08 dB Calibrator, Multi Function Generator
20 & , 40.2 Kk, -10 dB  ]0.08 dB / Noise Measurement
Function Generators 40414
Frequency| 1 phz -1k 0.58 mHz Frequency Counter/
1k ~ 60 Mk 46 miz Frequency Measurement
Sine Amplitude DMM/Voltage Measurement
100 Hz ~ 100 K& oOvV~19V 0.13 mv
1.9V~19YV 1.2 WV
19V~50V 25 v
100 k& ~ 60 M oOvV~7V 28 W
7V-~14V 55 mv
14V-~50V 0.19V
Square Amplitude DMM/Voltage Measurement
100 Hz ~ 100 Kk 0OV~19V 0.59 WV
1.9V~19V 1.3 W
1I9V~50V 26 WV
100 iz ~ 60 Mk oOvV~1YV 23 W
1V~10V 55 mV
100V-~50V 0.19V
Triangle Amplitude DMM/Voltage Measurement
100 Hz ~ 100 ki 0OvV-~19V 0.59 v
1.9V-~19V 1.3 wv
9V-~5V 26 v
100 Kk ~ 60 Mt oOvV~1V 23 W
1V~10V 55 W
100V~5V 0.19V
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. . BMC(+)
Measured Quantity Field Range (The confidence Comment s
Instrument or Gauge Code Level is about 95 %)
Function Generators 40414
Ramp Amplitude DMM/Voltage Measurement
100 Hz ~ 100 kk OV~19V 0.59 mv
1.9V~19V 1.3 W
19V~50V 26 mV
100 k. ~ 60 Mt oV~ 1V 23 mv
1V~10V 55 mv
10V-~-5V 0.19V
Flatness(Sine Wave) 1Kk ~ 20 M 5.5 oV DMM, TVC/Voltage Measurement
20 Mz ~ 50 Mk 30 wV
DC Offset ovV-~5V 48 WV DMM/Voltage Measurement
5V~20V 0.52 mV
LCR meters 40418
Capacitance Standard Capacitance/
(1 ) 1 F 0.30 fF Capacitance Measurement
1k ~ 1 M) 1 oF 0.40 fF
(1 M ~ 13 M) 1 pF 3.6 {F
(1 k) 10 pF 30 fF
Ak~ 1MW) 10 of 30 fF
(1 Mk ~ 13 Mk) 10 pF 40 fF
(1 Wk) 100 oF 30 fF
(1 ~ 1 M) 100 of 30 fF
(1 M ~ 13 Mk) 100 pF 60 fF
(1 i) 1 000 pf 0.35 pF
(1K~ 1 M) 1000 pf 0.35 pf
(1 Mk ~ 13 Mb) 1 000 pF 3.0 oF
(1K) 0.01 4f 0.70 pf
(1K) 0.1 4F 7.0 pf
(1K) 1 4 70 of
Resistance Standard Resistance/
( 100 iz ) 19 1.7 nQ Resistance Measurement
(1me) 1Q 2.4 mQ
( 100 Kk ) 10 Q 14 nQ
(1MW) 10 14 mQ
(13 W) 10 Q 0.22 Q
(14) 100 & 0.16 Q
( 100 4 ) 100 @ 0.14 Q
(1ue) 100 & - 0.14 @
(13 ) 100 & 0.41 Q
(1) 1kQ 2.4 Q
( 100 W& ) 1 kQ 219
(1) 1K 2.1Q
(13 W) 148 3.4 Q
( 100 W ) 10 k& 21 @
(1me) 10 k@ 21 Q
(100 k& ) 100 kQ 3.3 kR
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. . BMC(+)
I::::E;:: tozin(t};ze Fcl:dl: Range (’I’he_ confidence Comments
Level is about 95 %)
Mut imeters, digital 40424
DC Voltage 100 mv 2.0 v Calibrator
1V 11 v /Voltage Measurement
v 98 W
100 V 1.2 w
1000V 14 oV
AC Voltage Calibrator/
40 Hz 100 v 26 NV Voltage Measurement
1 ke 100 oWV 26 WV
20 Kk 100 v 26 N
100 Kk 100 WV 0.14 o
40 Hz 1V 0.11 oV
1 Kk 1V 0.11 W
20 K 1V 0.11 v
100 Kk 1V 0.4 W
40 Hz 10V 1.1 W
1 ke 10V 1.1 v
20 Kk 10V 1.1 w
100 Kk 0V 3.9 W
40 Hz 100 V 12 W
1 ki 100V 12 oV
20 W 100 V 12 WV
100 100V 84 WV
50 Hz 1000V 0.12 V
1Kk 1000V 0.12V
DC Current 100 1A 18 nA Calibrator,Amplifier
1 mA 81 nA /Current measurement
10 mA 0.81 A
100 mA 8.1 sA
1A 0.11 (A
10 A 4.2 pA
AC Current Calibrator,Amplifier
40 Hz 10 mA 2.6 1A /Current measurement
1 kit 10 mA 2.6 1A
40 Hz 100 mA 24 1A
1Ke 100 mA 24 1A
40 Hz 1A 0.93 mA
1 ki 1A 0.93 mA
40 Hz 10 A 5.7 mA
1 ki 10 A 5.7 mA
Resistance 18 0.13 nQ Calibrator
10 @ 0.38 0 /Resistance measurement
100 @ 2.3 mQ
1K 17 mQ
10 kQ 0.16 @
100 k@ 1.9 @
1 MQ 27 Q
10 MQ 0.54 k@
100 MQ 16 k@
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. . B4
Ileasured Quantity Field Range (TheBlc[gr(xfi()ience Comment s
nstrument or Gauge Code Level is about 95 %)
Oscilloscopes 40426
Vertical Accuracy] 1 W/Div 58 N Oscilloscope Calibrator/
2 mW/Div 58 WV Voltage Measurement
5 wV/Div 58 v
10 mV/Div 58 iV
20 W/Div 58 WV
50 mV/Div 58 WV
100 wV/Div 58 4V
200 mv/Div 58 4V
500 wV/Div 82 WV
1 V/Div 82 W
2 V/Div 84 WV
5 V/Div 0.70 W
10 V/Div 0.91 W
20 V/Div 6.2 v
Time] 2 1s 5.8 ps Oscilloscope Calibrator/
5 ns 5.8 ps Time Measurement
10 ns 5.9 ps
20 ns 6.5 ps
50 ns 9.4 ps
100 ns 16 ps
200 ns 30 ps
500 ns 80 ps
1 us 0.16 ns
2 us 0.31 ns
5 us 0.75 ns
10 us 1.5 ns
20 us 3.0 ns
50 us 7.5 ns
100 us 15 ns
200 us 30 ns
500 us 80 ns
1 ms 5.8 us
2 ms 5.8 us
5 ms 5.8 us
10 ms 6.1 us
20 ms 7.0 us
50 ms 12 us
100 ms 16 us
200 ms 50 us
500 ms 0.20 ms
1s 58 ms
2s 58 ms
5s 60 ms
Band Width 50 K ~ 1.1 @ 0.62 dB Oscilloscope Calibrator/
Time Measurement
CAL Output Voltage oV 58 WV DMM/DC Voltage Measureement
5V 63 WV
406. RF Measurements
Attenuators, coaxial 40608
Fixed Attenuation Measur ing
(30 Mk ~ 1 &) 0 dB ~ 10 dB 0.14 dB Receiver/Direct Measurement
10 dB ~ 20 dB 0.14 dB
20 dB ~ 30 dB 0.14 dB
10k ~ 18 Gk
Attenuators, coaxial 40608

g
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. . BMC(+)
I::::tzzgtqginé;zze ﬁ;ﬁig Range (Thg confidence Comment s
Level is about 95 %)
(1 Gk ~ 18 Gh) 0 dB ~ 10 dB 0.30 dB
10 dB ~ 20 dB 0.30 dB
20 dB ~ 30 dB 0.30 dB
Variable Attenuation Measuring
(30 Mz ~ 1 ) 0dB ~ 10 dB 0.48 dB Receiver/Direct Measurement
10 dB ~ 20 dB 0.50 dB
20 dB ~ 30 dB 0.56 dB
30 dB ~ 40 dB 0.63 dB
40 dB ~ 50 dB 0.72 dB
50 dB ~ 60 dB 0.78 dB
60 dB ~ 70 dB 0.93 dB
70 dB ~ 80 dB 0.99 dB
80 dB ~ 90 dB 1.0 dB
90 dB ~ 100 dB 1.1 dB
100 dB ~ 110 dB 1.2 dB
(1 Gk ~ 18 &) 0dB~10dB 0.85 dB
10 dB ~ 20 dB 0.86 dB
20 dB ~ 30 dB 0.89 dB
30 dB ~ 40 dB 0.96 dB
40 dB ~ 50 dB 1.0 dB
50 dB ~ 60 dB 1.0 dB
60 dB ~ 70 dB 1.2 dB
70 dB ~ 80 dB 1.3 dB
80 dB ~ 90 dB 1.3 dB
Calibrators, RF Power meter 40613
Voltage 100 oW 60 mV DMM/Direct Measurement
30 W 62 WV
10 W 58 WV
3 W 6.3 WV
1 W 5.9 WV
300 85 WV
Resistance 300 (N 43 mQ DMM/Direct Measurement
100 W 12 nQ
30 N 4.3 mQ
10 & 2.1mQ
3 N 1.2 mQ
Modulation meters 40630
AM Distortion] - AM Source/Comparison Measurement
(Freq:11 Mt ~ 13.5 ME)
(Rate:20 Hz ~ 100 kk) 50 % AM 0.08 X 102
(Rate:20 Hz ~ 100 k) 95 % AM 0.12 x 107
AM AM Source/Compar ison Measurement
(Freq:11 Mt ~ 13.5 Mk)
(Rate:50 Hz ~ 50 Kk) (5~99) % 0.13 x 1072
(Rate:20 Hz ~ 100 kk) (5~99 % 0.29 x 107
FM Distortion FM Source/Comparison Measurement
(Freq:11 Mk ~ 432 Mk) 20 Hz ~ 100 Kk 0.01 x 107
20 ¥k ~ 50 Kk 0.04 x 107
50 Ke ~ 100 Kk 0.07 x 107
FM FM Source/Comparison Measurement
(Freq:11 Mg ~ 432 Mo) 20 Hz ~ 100 Mk 0.46 ki
Audio RMS Level DMM/Compar i son Measurement
3V 50 Hz ~ 40 Kk 40 wv

ras

Modulation meters

40630
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. . BMC(+)
Iﬁ:?:z;:to‘;:n(t};ze Fclozled Range (The' confidence Comment s
Level is about 95 %)
100 WV, 50 Hz ~ 40 ki 1.4 v
Power Reference 1 W 4 N Thermistor Mount/Direct Measurement
Power Meter Zero Carryover 10 (N 20 W RF Power Meter Calibrator/Direct
100 (W 0.3 W Measurement
1 oW 2.9 (W
10 oW 29 W
100 oW 0.3 W
Power Meter Accuracy 10 W 29 W RF Power Meter Calibrator/Direct
100 W 0.3 M Measurement
1 uW 2.9 N
10 oW 29 N
100 oW 0.3 W
Tuned RF Level 0 dB 0.02 dB Standard Attenuator/Comparison
(Freq:30 Mk) 10 dB 0.02 dB Measurement
20 dB 0.02 dB
30 dB 0.02 dB
40 dB 0.02 dB
50 dB 0.03 dB
60_dB 0.03 dB
Network analyzers 40631
Source Output Frequency Accuracy 30 Kz ~ 1Mk 1.9 x 107 Frequency Counter
1Mk~ 10 M 6.0 x 107 /Frequency Measurement
10 Mz ~ 6 G 6.0 x 10°®
6 6 ~ 18 Gk 6.0 x 10°®
18 Gk ~ 26.5 Gk 6.0 x 10
Source Output Power Level Accuracy 100 Kk ~ 300 ik 0.36 dB Power Sensor/Power Direct Measurement
(20 dBm ~ -20 dBm) 300 ¥ ~ 1 Mk 0.16 dB
1M ~ 2 Gk 0.10 dB
20z~ 3Gk 0.22 dB
3 Mz ~ 6 Gk 0.15 dB
6 Gk ~ 18 Gk 0.17 dB
18 Gz ~ 20 Ok 0.20 dB
20 Gk ~26.5 G 0.28 dB
Source Output Power Range & Linearity 100 Kk ~ 26.5 Gk 0.03 dB Power Sensor/Power Direct Measurement
(20 dBm ~ -20 dBm)
Magnitude Dynamic Accuracy 0 dB ~ 10 dB 0.38 dB Measuring Receiver, Step Attenuator
(Freq:30 Mk) 10 dB ~ 20 4B 0.40 dB /Comparison Measurement
20 dB ~ 30 dB 0.48 dB
30 dB ~ 40 dB 0.55 dB
40 dB ~ 50 dB 0.65 dB
50 dB ~ 60 dB 0.72 dB
60 dB ~ 70 dB 0.84 dB
70 dB ~ 80 dB 0.91 dB
80 dB ~ 90 dB 0.98 dB
90 dB ~ 100 dB 1.0 dB
Power meters, RF 40643
Power Reference 1 W 4 N Thermistor Mount/
Direct Measurement
Power Meter Accuracy 300 W 0.43 W RF Power Meter Calibrator/
1 oW 1.5 N Direct Measurement
3 oW 4.3 N
10 oW 14 N
Power meters, RF 40643 130 mW 43 W

RF T
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. . BMC(+)
1:::::;2 th;:n(t;;\txze F(;;Ld Range (’I’he' confidence Comment s
Level is about 95 %)
100 oW 0.15 aW
Power sensor, thermocouple 40645
Calibration Factor 0OM ~ 1k 1.4 X 10-2 Thermistor Mount/
16 ~ 10 Gk 1.5 X 10-2 Compar ison Measurement
0@ ~ 18 1.7 X 10-2
Signal generators, RF 40648
Reference Frequency 10 Mt 2.2 x 10 Frequency Counter
/Frequency Measurement
FM Accuracy DC ~ 40 Wk 0.95 ik Modulation Meter/
(100 k& ~ 1.3 6k) 40 Mg ~ 400 ¥k 4.6 Kt FM Measurement
AM Accuracy 10 % 0.1% Modulation Meter/
(100 ¥k ~ 1.3 th) 90 % 1.0% AM Measurement
Harmonics 30 Hz ~ 6.5 @ 1.9 d8 Spectrum Analyzer/
6.5 ~ 18 Gk 2.9 d8 Harmonics Measurement
RF Low Output Level Accuracy 0 dBm ~ -10 dBm 0.38 dB 8902S System/Direct Measurement
(10 Mk ~ 1.3 ) -10 dBm ~ -20 dBm 0.40 dB
-20 dBm ~ -30 dBm 0.48 dB
-30 dBm ~ -40 dBm 0.55 dB
-40 dBm ~ -50 dBm 0.65 dB
-50 dBm ~ -60 dBm 0.72 dB
-60 dBm ~ -70 dBm 0.84 dB
-70 dBm ~ -80 dBm 0.91 dB
-80 dBm ~ -90 dBm 0.98 dB
-90 dBm ~ -100 dBm 1.0 dB
-100 dBm ~ -110 dBm 1.2 dB
-110 dBm ~ -120 dBm 1.2 dB
RF High Output Level Accuracy Power Sensor/Power Direct Measurement
(10 Mk ~ 1 Gb) 10 dBn ~ -20 dBm 0.30 dB
(1 6 ~ 10 Gi) 10 dBm ~ -20 dBm 0.30 dB
(10 G ~ 18 @) 10 dBu ~ -20 dBm 0.41 dB
(18 Gz ~ 26.5 tk) 10 dBn ~ -20 dBm 0.39 dB
Spectrum analyzers, RF 40649
Reference Frequency 10 Mk 2.2 x 10°% Frequency Counter
/Frequency Measurement
Calibrator Qutput Level 0 dBm ~ ~20 dBm 0.11 dB Power Meter Sensor/Direct Measurement
Resolution Bandwidth 300 Hz 0.93 Hz Signal Generator/
1 Kk 3.1 Kz Bandwidth Measurement
3 kit 9.3 Hz
10 ki 31 Hz
30 ik 93 Hz
100 Kk 0.31 ki
300 W 0.93 ki
1M 3.1 Kk
2 Mk 6.2 K
Frequency Readout < 1 Mt Span 1 Wk Signal Generator/
(10 Hz ~ 18 Gh) 1 Mz ~ 10 Mk Span 10 kb Frequency Measurement
10 Mk ~ 20 Mk Span 20 Kk
20 Mz ~ 50 Mk Span 50 iz
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. . BMC(+)
I::::z:gto‘;:n(t};ze Fol;]: Range (The' confidence Comments
Level is about 95 %)
Spectrum analyzers, RF 40649 {50 M ~ 100 Mk Span 0.1 Mk
100 Mt ~ 1 G Span 1M
Marker Frequency Count 10 Mg ~ 18 (& 0.58 Hz Signal Generator/
Frequency Measurement
Scale Fidelity 0dB~30dB 0.10 dB Signal Generator/
(10 Mz ~ 80 ME) 30 dB ~ 60 dB 0.10 dB Amplitude Measurement
60 dB ~ 100 dB 0.13 dB
Frequency Span < 2 kb 3 Hz Signal Generator/
2K ~ 10 ke 15 Hz Frequency Span
10 k& ~ 50 Kk 71 Hz
50 Kk ~ 200 Kk 0.3 i
200 K ~ 1 Mk 1.5 ke
1 -~-5M 7.1 ki
5 M ~ 20 M 30 Wk
20 Mz ~ 100 M 0.15 Mk
100 Mt ~ 500 Mk 0.71 Mz
500 Mk ~ 2 3 M
Frequency Response 10 Mt ~ 2.9 Gk 0.24 dB Signal Generator, Power Sensor
(-20 dBm ~ 20 dBm) 2.75 Gk ~ 6.46 @& 0.39 dB /Power Comparison Measurement
5.86 Gk ~ 13.2 Gk 0.40 dB
12.4 Gk ~ 26.5 Gk 0.41 dB

#¥ Some values without unit indicate relative uncertainty values.

# "100 V" means 100 mV range.




