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ELECTRO TECHNICAL CALIBRATION 
 

1. Insertion Loss / RF 
Attenuation$ 
(Transient Limiter, Line 
Impedance Stabilization 
Network, Bulk Current 
Injection Probe, Directional 
Coupler, Attenuator,  
Cable , ESD Target) 
 

9 kHz to 6GHz 
0 dB to 60 dB 

0.46 dB Using Agilent E5071C 
Vector Network 
Analyzer by Direct 
Method 
 

6 GHz to 18 GHz 
0 dB to 90 dB 

0.78 dB to 0.81 dB Using Agilent N5183A 
Signal Generator & R&S 
FSP 30 Spectrum 
Analyzer or  
Equivalent by Direct 
Method 
 

2. Transfer Impedance$ 
(RF Current Probe) 

9 kHz to 500 MHz 0.56 dB Using Agilent E5071C 
Vector Network 
Analyzer by Direct 
Method 
 

3. Return Loss (VSWR) $ 
(Transient Limiter, 
Attenuator, Cable, 
Antenna, Preamplifier,  
TEM cell, Terminator, 
Directional Coupler ) 

9 kHz to 6 GHz 
1dB to 46 dB 

0.46 dB   Using Agilent E5071C 
Vector Network 
Analyzer by Direct 
Method 
 

6 GHz to 18 GHz 
1dB to 46 dB 

1.13 dB to 1.24 dB Using Agilent N5183A 
Signal Generator & R&S 
FSP 30 Spectrum 
Analyzer or  
Equivalent by Direct 
Method 
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4. Voltage Division Factor$ 
(Coupling & Decoupling 
Network, Impedance 
Stabilization Network) 

9 kHz to 230 MHz 
0 dB to 60 dB 

0.46 dB Using Agilent E5071C 
Vector Network 
Analyzer as per  
IEC 61000-4-6  
CISPR 22  
CISPR 32 
 

5. Impedance$ 
(Line Impedance 
Stabilization Network, 
Coupling & Decoupling 
Network, Impedance 
Stabilization Network, ESD 
Target) 
 

9 kHz to 230 MHz 
1 Ω to 300 Ω 

10.51 %    Using Agilent E5071C 
Vector Network 
Analyzer as per  
CISPR 16-1-2  
CISPR 22  
IEC 61000-4-6 
 

6. Phase Angle$ 
(Line Impedance 
Stabilization Network) 

9 kHz to 230 MHz 
(-)90° to +90° 

2.50° Using Agilent E5071C 
Vector Network 
Analyzer as per  
CISPR 16-1-2  
 

7. Coupling Factor/  
Coupling Loss$ 
(EM Clamp, SWR Bridge, 
Directional Coupler) 

9 kHz to 6 GHz 
1 dB to 60 dB 

0.46 dB Using Agilent E5071C 
Vector Network 
Analyzer by Direct 
Method 
 

6 GHz to 18 GHz 
1 dB to 90 dB 

0.78 dB to 0.81 dB Using Agilent N5183A 
Signal Generator & R&S 
FSP 30 Spectrum 
Analyzer or  
Equivalent by Direct 
Method 
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Mamta Bharti         
Convenor 

 
 

Avijit Das 
Program Manager  

 

8. Isolation$ 
(Directional Coupler) 

9 kHz to 6 GHz 
1 dB to 60 dB 

0.46 dB  Using Agilent E5071C 
Vector Network 
Analyzer by Direct 
Method 
 

6 GHz to 18 GHz 
1 dB to 90 dB 

 0.78 dB to 0.81 dB Using Agilent N5183A 
Signal Generator & R&S 
FSP 30 Spectrum 
Analyzer or  
Equivalent by Direct 
Method 
 

9. Directivity$ 
(Directional Coupler, 
SWR Bridge) 

9 kHz to 6 GHz 
1 dB to 60 dB 

0.46 dB Using Agilent E5071C 
Vector Network 
Analyzer by Direct 
Method 
 

6 GHz to 18 GHz 
1 dB to 90 dB 

0.78 dB to 0.81 dB Using Agilent N5183A 
Signal Generator & R&S 
FSP 30 Spectrum 
Analyzer or  
Equivalent by Direct 
Method 
 

10. Decoupling of Common 
Mode Disturbance$ 
(Coupling & Decoupling 
Network, Impedance 
Stabilization Network) 
 

9 kHz to 230 MHz 
1 dB to 60 dB 

0.46 dB Using Agilent E5071C 
Vector Network 
Analyzer by Direct 
Method 

11. Isolation$ 
(Line Impedance 
Stabilization Network) 

9 kHz to 108 MHz 
2 dB to 60 dB 

0.46 dB Using Agilent E5071C 
Vector Network 
Analyzer as per CISPR 
16-1-2  
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12. Longitudinal Conversion 
Loss$ 
(Impedance Stabilization 
Network) 

9 kHz to 30 MHz 
1 dB to 60 dB 

0.46 dB Using Agilent E5071C 
Vector Network 
Analyzer as per  
CISPR 22 ,CISPR 32  
 

13. Antenna Factor$ 
(Antenna) 

9 kHz to 30 MHz 
30 MHz to 1 GHz 
1 GHz to 18 GHz 

0.46 dB 
0.89 dB 
0.88 dB to 0.89 dB 
 

Using Agilent E5071C 
Vector Network 
Analyzer, R&S SMC 
100A / Agilent N5183A 
Signal Generator & R&S 
FSP 30 Spectrum 
Analyzer as per  
ANSI C63.5,SAE ARP 
958D 
 

14. Antenna Symmetry$ 
(Antenna) 
 

30 MHz to 1 GHz 0.89 dB Using Agilent E5071C 
Vector Network 
Analyzer, R&S SMC 
100A / Agilent N5183A 
Signal Generator & R&S 
FSP 30 Spectrum 
Analyzer as per  
ANSI C63.5 
 

15. RF Power Amplifier$ 
a) Gain 

9 kHz to 18 GHz 
10 dB to 90 dB 
 

0.71 dB to 0.81 dB 
 

Using R&S SMC 100A / 
Agilent N5183A Signal 
Generator & R&S  FSP 
30 Spectrum Analyzer 
by Direct Method 
 

b) Harmonics Level (upto 
3rd Harmonics) 

9 kHz to 10 GHz 
5 dBc to 90 dBc 

0.71 dB to 0.81 dB 

c) I/P port Return 
Loss(VSWR)   
 

9 kHz to 6 GHz 
1 dB to 46 dB 

0.46 dB   Using Agilent E5071C 
Vector Network 
Analyzer by Direct 
Method 
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6 GHz to 18 GHz 
1 dB to 46 dB 

1.13 dB to 1.24 dB Using Agilent N5183A 
Signal Generator & R&S 
FSP 30 Spectrum 
Analyzer or  
Equivalent by Direct 
Method 
 

16. Signal Generator$ 
a) Level Accuracy 

9 kHz to 18 GHz 
  (-)40 dBm to 30 dBm 

   0.21 dB to 0.37 dB Using Agilent 
E4419B/E4418B Power 
Meter by Direct Method 
 

b) Frequency Accuracy 9 kHz to 18 GHz 5.92 Hz to 630 Hz Using Phase Matrix 
578B  Microwave 
Frequency Counter by 
Direct Method 
 

c) Harmonics Level (upto 
3rd Harmonics) 

9 kHz to 10 GHz 
5 dBc to 90 dBc 

0.51 to 0.65 dB Using R&S FSP 30 
Spectrum Analyzer by 
Direct Method 
 

d) AM 9 kHz to 18 GHz 
0% to 100% 

8.68 % Using R&S FSP 30 
Spectrum Analyzer by 
Direct Method  
 

17. EMI Test Receiver$ 
a) Return Loss(VSWR) 
 

9 kHz to 6 GHz 
1 dB to 46 dB 

0.46 dB   Using Agilent E5071C 
Vector Network 
Analyzer by Direct 
Method 
 

6 GHz to 18 GHz 
1 dB to 46 dB 

1.13 dB to 1.24 dB Using Agilent N5183A 
Signal Generator & R&S 
FSP 30 Spectrum 
Analyzer by Direct 
Method 
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b) Display Error of 
Detectors with Pulses 
(Peak, Quasi-Peak, RMS, 
Average,     RMS-
Average) 

BAND A  
PRF: Isolated, 
1Hz to 100Hz 

0.70 dB Using Schwarzbeck  
IGUU 2918/IGUU 2916   
EMI Pulse Generator as 
per  
CISPR 16-1-1  

BAND B 
PRF: Isolated,  
1Hz to 1 kHz 

0.70 dB 

BAND C/D 
PRF: Isolated,  
1Hz to 1 kHz 
 

1.01 dB 

 c) Display Error of 
Detectors with Sinusoidal 
Signals 

9 kHz to 18 GHz 
 
 
 

 

0.61 dB R&S SMC 100A / 
Agilent N5183A Signal 
Generator or  Equivalent 
as per CISPR 16-1-1  

18. Conducted RF Test 
System$ 
a) Harmonics Level  
(upto 3rd Harmonics) 

9 kHz to 1 GHz 
5 dBc to 90 dBc 

0.65 dB Using R&S FSP 30 
Spectrum Analyzer by 
Direct Method 
 

b) Gain 9 kHz to 1 GHz 
10 dB to 90 dB 
 

0.69 dB 

c) AM  9 kHz to 1 GHz 
0% to 100% 
 

6.41 % 

d) Level Accuracy 9 kHz to 1 GHz 
(-)40 dBm to 30 dBm 

0.21 dB to 0.37 dB Using Agilent 
E4419B/E4418B Power 
Meter by Direct Method 
 

e) Error of Monitor Input 9 kHz to 1 GHz 
(-)40 dBm to 30 dBm 
 

0.38 dB Using R&S SMC 100A / 
Agilent N5183A Signal 
Generator & Agilent 
E4419B/E4418B Power 
Meter by Direct Method 

f) Error of Forward Power 
Meter 

9 kHz to 1 GHz 
(-)40 dBm to 30 dBm 

0.38 dB 
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Mamta Bharti         
Convenor 

 
 

Avijit Das 
Program Manager  

 

g) Error of Reverse Power 
Meter 

9 kHz to 1 GHz 
(-)40 dBm to 30 dBm 
 

0.38 dB 

h) Frequency Accuracy 9 kHz to 1 GHz 5.92 Hz to 58.01 Hz Using Phase Matrix 
578B Microwave 
Frequency Counter by 
Direct Method 
 

19. Preamplifier$ 
Gain 

9 kHz to 6 GHz 
10 dB to 70 dB 

0.46 dB  Using Agilent E5071C 
Vector Network 
Analyzer by Direct 
Method 

6 GHz to 18 GHz 
10 dB to 70 dB 

0.74 dB to 0.81 dB Using Agilent N5183A 
Signal Generator & R&S 
FSP 30 Spectrum 
Analyzer by Direct 
Method 
 

20. Semi Anechoic Chamber# 
a)16-point Field Uniformity 
calibration as per IEC 
61000-4-3 
 

80 MHz to 6 GHz 
1 V/m to 100 V/m 

0.87 dB to 0.98 dB Using Field Probe & 
Field Scanner as per 
IEC 61000-4-3 

b) Shielding  
Effectiveness 
(Magnetic Field) 

9 kHz to 30 MHz 
5 dB to 120 dB 

1.82 dB Using ETS  MF-130D 
Attenuation Meter as per 
IEEE 299,NSA 65-6 , 
MIL 285 EN 50147-1 
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 c) Shielding  Effectiveness 
(Electric Field/Plane 
Wave) 

9 kHz to 1 GHz 
10 dB to 120 dB 

0.86 dB Using Agilent N5183A 
Signal Generator , R&S 
FSP 30 Spectrum 
Analyzer & A.H systems 
shielding kit as per 
IEEE 299 , 
NSA 65-6 , 
MIL 285  
EN 50147-1 
 

1 GHz to 18 GHz 
10 dB to 120 dB 

0.71 dB to 0.81 dB  

d) Normalized Site 
Attenuation 

30 MHz to 1 GHz 
1 dB to 10 dB 

0.69 dB  Using R&S SMC 100A / 
N5183A Signal 
Generator & R&S FSP 
30 Spectrum Analyzer 
as per ANSI C63.4  
 

 e) SVSWR 1 GHz to 18 GHz 
1 dB to 10 dB 

0.71 dB to 0.88 dB Using R&S SMC 100A / 
N5183A Signal 
Generator & R&S FSP 
30 Spectrum Analyzer 
as per CISPR 16-1-4  
 

21. Combination Wave Surge 
Test System# 
Generator output 
a) Voltage Amplitude 

 
 
± 0.5 kV to ±6.0 kV 

  
 
3.13 % 

Using Agilent 
DSO9404A Digital 
Oscilloscope, Haefely 
High Voltage differential 
probe, current probe 
as per IEC 61000 -4-5,  
or Equivalent 

b) Voltage Front Time 1.2 µs 4.09 % 

c) Voltage Pulse Width 50 µs 3.00 % 

d) Current Amplitude ± 0.25 kA to ± 3.0 kA 3.12 % 

e) Current Front Time 8 µs 4.04 % 

f) Current Pulse Width 
 

20 µs 3.00 % 
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Combination Wave Surge 
Test System 
CDN output 
a) Voltage Amplitude 

± 0.5 kV to ±6.0 kV  3.13 % Using Agilent 
DSO9404A Digital 
Oscilloscope, Haefely 
High Voltage differential 
probe, current probe 
as per IEC 61000 -4-5  
or Equivalent 

b) Voltage Front Time 1.2 µs 4.09 % 

c) Voltage Pulse Width 50 µs 3.00 % 

d) Current Amplitude ± 41 A & ± 3.00 kA 3.12 % 

e) Current Front Time 2.5 µs & 8 µs 4.04 % 

f) Current Pulse Width 
 

25 µs & 20 µs 3.00 % 

22. 
 
 
 
 
 
 

Electrical Fast Transient 
Test System# 
Generator output 
a) Pulse Amplitude 

 
 
±125V to ± 4.0 kV 

 
 
3.93 % 

Using Agilent DSO 
9404A Digital 
Oscilloscope 
as per IEC 61000 -4-4 :  
IEC 61000 -4-4 : 
Or Equivalent 

b) Pulse Rise Time 5 ns 5.01% 

c) Pulse Width 50 ns 3.88%  

d) Repetition Frequency 2.5 kHz 
5 kHz 
100 kHz 

3.79% 
3.79% 
3.79% 

e) Burst Duration 15 ms (2.5 kHz / 
5kHz) 
0.75 ms (100 kHz) 

3.79% 
 
3.79% 

f) Burst Period 300 ms 3.79% 

Electrical Fast Transient 
Test System 
CDN output 
a) Pulse Amplitude 

4.0 kV 3.90% Using Agilent DSO 
9404A Digital 
Oscilloscope 
as per IEC 61000 -4-4  
IEC 61000 -4-4  
Or Equivalent 

b) Pulse Rise Time 5.5 ns 5.21% 
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 c) Pulse Width Electrical 
Fast Transient Test 
System 
Capacitive clamp 
a) Pulse Amplitude 

45 ns 
± 2.0 kV 

3.85% 
3.90% 

Using Agilent DSO 
9404A Digital 
Oscilloscope as per 
IEC 61000 -4-4 :  or 
Equivalent 

b) Pulse Rise Time 5 ns 5.00% 

c) Pulse Width 
 

50 ns 3.80% 

23. Electrostatic Discharge 
Generator$ 
a) First Peak Current 

±7.5 A to ±112.5 A 
(± 2 kV to ± 30 kV) 
 

4.1% Using  Agilent DSO 
9404A Digital 
Oscilloscope 
as per IEC 61000- 4-2 
IEC 61000- 4-2 
SAE J1113-13  
ISO 10605  
or Equivalent 
 
 

b) Rise Time  0.6 ns to 1 ns 7.20% 

c) Current @ 30 ns or 
Current @ t1 ns 

± 0.55A to ± 60 A 
(± 2 kV to ± 30 kV) 

4.05% 

d) Current @ 60 ns or 
Current @ t2 ns 

± 0.30 A to ± 30 A 
(± 2 kV to ± 30 kV) 

4.05% 

e) Generator DC output 
voltage 

± 2 kV to ± 30 kV 4.5% Using Fluke High 
voltage probe, Escort 
3146A Dual display 
Multimeter 
as per 
IEC 61000- 4-2  
IEC 61000- 4-2  
SAE J1113-13  
ISO 10605  
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24. Telecom Surge Test 
System# 
a) Voltage Amplitude 

± 0.5 kV to ±6.0 kV 3.13% Using Agilent DSO 
9404A Digital 
Oscilloscope, Voltage 
differential probe, 
current probe 
as per IEC 61000-4-5 or 
Equivalent 

b) Voltage Front Time 10 µs 4.05% 

c) Voltage Pulse Width 700 µs 3.01% 

d) Current Amplitude ± 12.5 A to ± 150 A 3.12% 

e) Current Front Time 5 µs 4.02% 

f) Current Pulse Width 
 

320 µs 3.00% 

25. Damped Oscillatory Wave 
Generator# 
a) Voltage Amplitude 

 
± 0.25 kV to ±4.0kV 

 
3.47% 

Using Agilent DSO 
9404A Digital 
Oscilloscope, Voltage 
differential probe, 
current probe 
as per IEC 61000- 4-12 
& IEC 61000-4-18: or 
Equivalent 
 

b) Rise Time 75 ns 4.07% 

c) Oscillation Frequency 
(Period) 

100 kHz (10 µs) 
1 MHz (1 µs) 

3.00% 
3.00% 

d) Repetition Rate 40 Hz (25 ms) 
400 Hz (2.5 ms) 

3.00% 
3.00% 

e) Current Amplitude 
 

± 1.25 A to ± 20 A 6.91% 

26. Ring Wave Generator# 
a) Voltage Amplitude 

±0.25 kV to ±6.0 kV 3.14% Using Agilent DSO 
9404A Digital 
Oscilloscope, Voltage 
differential probe, 
current probe 
as per  
IEC 61000- 4-12:  
or Equivalent 
 

b) Voltage Rise Time 0.5 µs 4.01% 

c) Oscillation Frequency 
(period) 

100 kHz (10 µs) 3.00% 

d) Current Amplitude 20 A to 135 A 3.41% 

e) Current Rise Time ≤ 1 µs 4.02% 
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27. Voltage Dips & 
Interruption Generator# 
Output Voltage at no load 

0 % to 100 %  3.16% Using Agilent DSO 
9404A Digital 
Oscilloscope, Voltage 
differential probe 
as per IEC 61000-4-11  
& IEC 61000 -4-29 or 
Equivalent 
 

Dips / Interruption Time 10 ms to 5 s 4.13% 

28. Automotive Transient 
Generator# 
Pulse 1 – 12 V System 
a) Amplitude Without 
Load 

(-)100 V 
 
 

3.1% Using  Agilent DSO 
9404A Digital 
Oscilloscope 
as per  
ISO 7637 – 2  
ISO 7637 – 2   & 
SAE J1113 –11  or 
Equivalent 

b) Amplitude With Load (-)50 V 3.16% 

c) Rise Time 1 s 4.05% 

d) Pulse Width 1500 s 3.14% 

2000 s 3.01% 
 

Pulse 1 – 24 V System 
a) Amplitude Without 
Load 

-600 V 
 

3.09% 

b) Amplitude With Load (-)300 V 3.09% Using  Agilent DSO 
9404A Digital 
Oscilloscope 
as per  
ISO 7637 – 2 : 2004 
ISO 7637 – 2 : 2011  & 
SAE J1113 –11 or 
Equivalent 

c) Rise Time 3 s 4.00% 

d) Pulse Width 1000 s 3.03% 
 

Pulse 2a – 12 V & 24 V 
System 
 
a) Amplitude Without 
Load 

 
50 V & 75 V 
 

3.25% 

b) Amplitude With Load 25 V  & 37.5 V 3.25% 



Laboratory EMC Calibration Laboratory, Sameer-Centre For Electromagnetics, 
2nd Cross Road, C.I. T Campus, Taramani, Chennai, Tamil Nadu 

 

Accreditation Standard ISO/IEC 17025: 2005  

Certificate Number CC-2066 Page  13 of 14 

Validity  23.12.2018 to 22.12.2020 Last Amended on - 

“In view of the transition for ISO/IEC 17025:2017, the validity of this accreditation certificate will cease on 
30.11.2020” 

Sl. Quantity Measured / 
Instrument 

 

Range/Frequency *Calibration Measurement 
Capability (±) 

Remarks 

 
 

 

 

 

Mamta Bharti         
Convenor 

 
 

Avijit Das 
Program Manager  

 

 c) Rise Time 1 s 4.13% Using  Agilent DSO 
9404A Digital 
Oscilloscope 
as per  
ISO 7637 – 2  
ISO 7637 – 2  & 
SAE J1113 –11 or 
Equivalent 
 

d) Pulse Width 12 s 

50 s 

3.22% 
3.12% 

Pulse 2b – 12 V & 24 V 
System 
a) Amplitude Without 
Load & With Load 

10  V 
 20 V 
 

3.86% 
3.86% 

b) Rise Time 1 ms  4.01% 

c) Pulse Width 2 s 3.00% 

d) t12 1 ms 4.01% 

Pulse 3a & 3b – 12 V & 
24V System 
a) Amplitude Without 
Load 

(-)200 V & 200 V 
 

3.89% 

b) Amplitude With Load (-)100 V & 100 V 4.93% 

c) Rise Time 5 ns 4.92% 

d) Pulse Width 150 ns 3.80% 

Pulse 5 – 12 V  & 24 V 
System 
a) Amplitude Without 
Load 

100  V  
 200 V 

3.01% 
3.09% 

b) Amplitude With Load 50  V  
100 V 

3.18% 
3.09% 

c) Rise Time 10  ms 4.13% 
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 d) Pulse Width 200  ms  
175 ms 

3.00% 
3.00% 

 

 400  ms  
 350 ms 

3.00% 
3.01% 

* Measurement Capability is expressed as an uncertainty () at a confidence probability of 95% 
$Only in Permanent Laboratory 

# The laboratory is also capable for site calibration however, the uncertainty at site depends on the 
prevailing actual environmental conditions and master equipment used. 


