Riiax Grd ;
" cafia L F : RETE: o TRy o1 G s St SR ERNREE : N = L= T E LR E R U (T Y. i Al 4 WL L vinvyd ebepdeat bttt
3

S-CEM/EMCD/TR/2001-2002/118

EMI/EMC TEST REPORT FOR
GPS & MASTER CLOCK ALONG WITH POWER SUPPLY
MANUFACTURED BY M/s. SERTEL ELECTRONICS (PVT) LTD., CHENNAI

This report shall not be reproduced except in full without the written
approval of SAMEER - Centre for Electromagnetics

—

SAMEER

SAMEER - CENTRE FOR ELECTROMAGNETICS
{An institution sct-up by Ministry of Information Technology, Government of India)
2™ Cross, CIT, Campus, Taramani, Chennai - 600113.

Qctober 2001



FWECHIE RS R O : TS - - e e i bR e L

§-CEM/EMCD/TR/2001-2002/118
' PageNo.1 of 19

SAMEER - CENTRE FOR ELECTROMAGNETICS
CHENNAI - 600113

EMIEMC TEST REPORT FOR GPS & MASTER CLOCK ALONG WITH POWER SUPPLY
MANUFACTURED BY M/s. SERTEL ELECTRONICS (PVT.) LTD., CHENNAI

Test request partl;culars
1 Test request from - MUs. Sertel Electronics (Pvt.) Ltd., Chennai

2 Equipment Under Test (EUT) : GPS & Master Clock Along With Power Supply

3 No.of test sample(s) : One g .
4.Type of test requested & - 1. Elcctrical Fast Transient Test as per IEC61000-4-4, 1995 ‘
Applicable Standard 2 Elcctrostatic Discharge Test as per IEC61000-4-2, 1999

3. High Energy Surge Test as per IEC61000-4-5, 1995

4. 1.0 MHz Damped Oscillatory Surge Test as per IEC255-4,1976

5. Power Frequency Magnetic Field Test as per IEC 61000-4-8, 1993
6. Radiated Susceptibility Test as per IEC 61000-4-3, 1998

7 Conducted RF Immunity Test as per IEC 61000-4-6, 1996

5 Manufacturcr . M/s. Sertel Electronics (Pvt.) Ltd., Chennai :
. L

6 Mode! Number of EUT . Power Supply Unit : T-PSU-24V DC {
GPS & Master Clock Unit : T-GPS-300

g i

7. Scrial Number of EUT - Power Supply Unit : 100 : {
GPS & Master Clock Unit : 90 - 01J-15

8 Test plan concurred by - M G, Sanf(ar, Chief Engincer - |
9.Tested on - 12" - 19" October 2001 ‘ ‘
10. Test Venue . SAMEER-CEM, Chennai. | 1|

Cortified that the data reported in this report arc valid only for the test sample mentioned above at
the time of and under the stated conditions of mecasurement. Particulars on Manufacturer /
Supplier, given in this report, arc based on the information given by the customer, along with test
request and SAMEER-CEM does not assumc any responsibility for the correciness of that
information for the above mentioned unit under test. :

Tested by: Reviewed by: Approved by: ~ Office seal

( o\ e

SAILEER

(G. Mahesh) (Sanjay Baisakhiya) §
Scientific Officer - SD Scientific Officer - SD ‘
KiNISTRY OF INFORMATION
"L CHNOLOGY

CVTE LAENT OF INCIA
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Equipment Under Test (EUT)
Model Number of EUT

Serial Number of EUT
Manufacturer

S-CEM/EMCD/TR/2001-2002/118
Page No.2 of 19

<A ARTIANES Y L -t

: GPS & Master Clock along with Power Supply
: Power Supply: T-PSU-24V DC ; GPS & Master Clock : T- GPS-300

: Power Supply: 100 ; GPS & Master Clock : 90~ 01J - 15
- M/s. Sertel Electronics (Pvt.) Ltd., Chennat

1. ELECTRICAL FAST TRANSIENT TEST

1.1 Applicable Standard: IEC 61000-4-4, 1995, Customer Spcciﬁcation for test limits

1.2 Laboratory Environmental Condition:

Ambient Temperature 26°C

Relative Humidity 46%

Atmospheric Pressure 1013 mb/hPa

1.3 Test Instrumentation:,
Description Make Mode! Number | Serial Number
Fast transient burst generator Schaffner NSG 2(025-4 2046

1.4 EUT Configuration:

The GPS and Master Clock unit was encrgized by a AC — DC power supply unit. The power supply
unit converts the 230V AC to 24V DC (regulated}. All the input / output ports of the GPS and Master
Clock unit were in “Open” condition during the test. The GPS and Master Clock unit was operated in
‘self mode’ (i.¢.) without receiving any signals from satellite during the test. The schematic block

diagram of EUT is as shown below and the photograph of the EUT is shown in Annexure-1.

AC-DC
Power Supply

230VAC

1.5 Test Specifications:

Spike Rise time
Spike width
Burst amplitude
Burst frequency
Burst period

. Burst duration
Spikes per burst
Mains reference
Polarity

Test duration
Coupling mode

Unit

-+ GPS & Master

‘5 ns 4 30%

50 ns + 30%
05KV, L.OKV
-5 KHz upto 2 kV
: 300 ms

;15 ms

275

. Asynchronous

: Positive/Ncgative
: 60 seconds

. Lg, N, PE

Clock
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Equipment Under Test (EUT) ¢ GPS & Master Clock along with Power Supply
Mode! Number of EUT : Power Supply: T-PSU-24V DC ; GPS & Master Clock : T- GPS-300
Serial Number of EUT : Power Supply: 100 ; GPS & Master Clock : 90— 01J- 15

Manufacturer . M/s. Sertel Electronics (Pvt)) Ltd., Chennai

1.6 Test Procedure:

The individual AC lines of the AC-DC power supply unit were subjected to Electrical Fast
Transients of increasing amplitude from + 0.5 kV to + 1.0 kV through the coupling network. The
EUT was observed for malfunctions (like fluctuations in power supply output and abnormal
change in GPS and Master clock display), if any.

1.7 Test observation :

No malfunction was observed in the EUT when it was subjected to clectrical fast transients of
amplitude upto £ 1 kV.

1.8 Enclosed Document:

Annexure-I shows the Elcctrical Fast Transient Test Setup.

Test conducted by:

(o1 M Lot

-7
(G. Mahesh) - FORMATION
Scientific Officer - SD "'“’“?!cﬂmm o

GOVERNMENT OF INCIA
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Equipment Under Test (EUT) : GPS & Master Clock along with Power Supply
Model Number of EUT : Power Supply: T-PSU-24V DC ; GPS & Master Clock : T- GPS-300
Serial Number of EUT : Power Supply: 100 ; GPS & Master Clock : 90 - 01] - 15
Manufacturer : M/s. Sertel Electronics (Pvt.) Ltd., Chennai

2, ELECTROSTATIC DISCHARGE TEST
2.1 Applicable standard ; IEC 61000-4-2, 1995 and Customer specification for test limits

2.2 Laboratory Envirenmental Condition:

Ambient temperature : 25°C
Relative Humidity : 48%
Atmospheric Pressure : 1018 mb / hPa

2.3 Test instrumentation:

Equipment

Make

Model Number

Serial Number

ESD generator

Hacfely Trench

H705168

PESD 1600

2.4 EUT configuration:

The GPS and Master Clock unit was energized by a AC - DC power supply unit. The power supply
unit converts the 230V AC to 24V DC (regulated). All the input / output ports of the GPS and Master
Clock wnit were in “Open’ condition during the test. The GPS and Master Clock unit was operated in
‘sclf mode’ (i.c.) without recciving any signals from satellite during the test. The schematic block
diagram of EUT is as shown bclow and the photograph of the EUT is shown in Annexure-1.

AC -DC )
———=——1 Power Supply : GPS & Master
230VAC -
Unit 24VDC Clock
2.5 Test specifications:
Risc time :0.7ns- 1 ns
Druration : 30 ns
Capacitance 150 pF + 10%
Resistance © 330 ohm + 5% MINISTRY GF INFORMATION
e - CHNOLOGY
Operating mode : Singlc eoveréwsm OF INDIA
Number of discharges ;10 .
oaredadalel

Charging resistance : Between 50 MQ and 100 MO




Ve B R L can :'.:_“-'z.l_ﬂlwﬁal&:'ulk‘

S-CEM/EMCD/TR/2001-2002/118
Page No.5 of 19

Equipment Under Test (EUT) : GPS & Master Clock along with Power Supply

Model Number of EUT : Power Supply: T-PSU-24V DC ; GPS & Master Clock : T- GPS-300
Serial Number of EUT : Power Supply: 100 ; GPS & Master Clock : 90 - 01J - 15
Manufacturer . M/s. Sertel Electronics (Pvt.,) Ltd., Chennai

2.6 Test procedure :

Electrostatic discharges were injected with output voltage increasing from £ 2kV to + 4kV at all
non-conductive user accessible points of the EUT in air discharge mode and from + 2kV to -+ 4kV
on the horizontal and vertical coupling plancs in indirect discharge mode and also on all metallic
uscr accessible points of the EUT. The EUT was observed for malfunctions (like fluctuations in
power supply output and abnormal change in GPS and Master clock display), if any.

2,7 Test cbservation:

No malfunction was observed when the EUT was subjected upto +: 4kV air and contact discharge
and + 4 kV indirect discharges. :

2.8 Enclosed Document:
Annexure-1I shows the Elcctrostatic Discharge Test Setup.

Test conducted by :

MINISTRY OF INFORMATION

—_ .
(v Al ke TECHNOLOGY

GOVERNMENT ©
(G. Mahesh) VERN F INDIA

Scientific Officer — SD
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: GPS & Master Clock along with Power Supply

: Power Supply: T-PSU-24V DC ; GPS & Master Clock : T- GPS-300
: Power Supply: 100 ; GPS & Master Clock : 90 - 01J - 15

: M/s. Sertel Electronics (Pvt.) Ltd., Chennai

Equipment Under Test (EUT)
Model Number of EUT

Serial Number of EUT
Manufacturer

3. HIGH ENERGY SURGE TEST
3.1 Applicable standard: IEC 61000-4-5, 1993, Customer specification for test limits.

3.2 Laboratory Environmental Conditions:

Ambicnt temperature ; 25°C
Relative Humidity  : 58%
Atmosphcric Pressure : 1013 mb/hPa

3.3 Test instrumentation:

S e TR IR ST A (SRR

Description Make Model Number Serial Number
High encrgy pulsc generator | Schaffner NSG 2050 244
Impulse Network Schaffner PNW 2050 173
Pulse couping Network Schaffner CDN 131/ 133 132
3.4 EUT Configuration :

The GPS and Master Clock unit was energized by a AC — DC power supply unit, The power supply
unit converts the 230V AC to 24V DC (regulated). All the input / ‘output ports of the GPS and Master
Clock unit were in “Open’ condition during the test. The GPS and Master Clock unit was operated in
‘self mode’ (i.e.} without rceciving any signals from satellitc during the test. The schematic block
diagram of EUT is as shown below and the photograph of the EUT is shown in Annexure-1.

AC -DC 4 !
Power Supply GPS & Master
230VAC
Unit 24V DC Clock

3.5 Test specifications:

Pulse Form 0 1.2/50u8 (open - circuit
: 8/20 pS (short circuit into 2C impedance)

Coupling modcs 1262 L — N (Differcntial) '

12¢2 L — PE, N »PE (Common) mmsr?;cm glfggymon
Repetition . 60 sgconds GOVERNMENT OF INDIA
Polarity . Alternating {+/-) salele)
Number of Pulses : 3 cach DATE Zonmetind .
Phasing L 0°,99° & 270°
Severity level LKV

[IEET
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Equipment Under Test (EUT) : GPS & Master Clock along with Power Supply
Model Number of EUT : Power Supply: T-PSU-24V DC ; GPS & Master Clock : T- GPS-300
Serial Number of EUT : Power Supply: 100 ; GPS & Master Clock : 90 — 01) - 15
Manufacturcr . M/s. Sertel Elcctronics (Pvt.) Ltd., Chennai
3.6 Test procedure:

The AC lincs of the AC-DC power supply unit were subjected to high energy surge of increasing
amplitude from + 0.5kV to + 1.0 kV in common mode and + 0.5kV in diffcrential mode through
the coupling network. The EUT was observed for malfunctions {like fluctuations in power supply
output and abnormal change in GPS and Master clock display), if any.

3.7 Test Observations:

Test Level Coupling mode Phase Angle Observations

Upto+ 1.0kV Common Mode |
L. PE | 0°, 90°, 270° No malfunction was observed
N PE,

L; N PE

+ 05kV Diffcrential Mode | 0°, 90°, 270° | No malfunction was observed
Ly N

3.8 Enclosed Document:
Annexure-1I1 shows the High Energy Surge Test Sctup.

Test conducted by :

MINISTRY OF INFORMATION

Wl e TECHNOLOGY
Coro Ptz GOVERNMENT OF INDIA
(G. Mahesh) oare. 2\ s

Scientific Officer —-SD
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Equipment Under Test (EUT) : GPS & Master Clock along with Power Supply

Model Number of EUT - Power Supply: T-PSU-24V DC ; GPS & Master Clock * T- GPS-300
Serial Number of EUT : Power Supply: 100 ; GPS & Master Clock - 90 — 01J - 15
Manufacturer : M/s. Sertel Electronics (Pvt.) Ltd., Chennai

4. 1.0MHz DAMPED OSCILLATORY_SURGE TEST
4.1 Applicable Standard: IEC 25 5-4, 1976 & Customer specification for test limits
4.2 Laboratory Environmental Conditions:
1 26°C

1 534%
- 1013 mb/hPa

Ambient temperaturc
Relative Humidity
Atmospheric Pressure

4.3 Test Instruments Used:

A R

Description Make Model Number Serial Number
HF test generator Schaffner NSG 505 000300
Coupling Network Schaffner NSG 522 000254

4.4 EUT Configuration :

The GPS and Master Clock unit was encrgized by a AC - DC power supply unit. The power supply
unit converts the 230V AC to 24V DC (regulated). All the input / output ports of the GPS and Master
Clock unit were in “Open’ condition during the test, The GPS and Master Clock unit was operated in
‘self mode” (i.e.) without recciving any signals from satellitc during the test. The schematic block
diagram of EUT is as shown below and the photograph of the EUT is shown in Annexure-1.

A

AC-DC N
— 1 Power Supply GPS & Master
230VAC -
Unit 24V DC Clock

4.5 Test Specification:

Surge amplitude - 1 kV in longitedinal mode & Transverse mode
Rise time 10 ns

Half valuc duration D6 s

Surge repetition freq. 400 Hz
Source impedance 1200 Ohms
Test duration : >2 scconds

SAMEER
-

MINISTRY OF INFORMATION
TECHNOLOGY
GOVERNMENT OF INDIA
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Equipment Under Test (EUT) ;. Gpg & Master Clock along with Power Supply
Model Number of EUT . Power Supply: T—PSU-24V_ DC ; GPS & Master Clock : T- GPS-300
Serial Number of EUT : Power Supply: 100 : GPS & Master Clock - 90 -01J- 5
Manufacturer * M/s. Sertel Electronics (Pvt) Ltd., Chennai

4.6 Test Procedure:

High voltage damped sinusoidai Surge gencrated by the HF test gencrator was superimposed in
longitudinal mode and transverse mode on the powerling of the AC-DC power supply unit. The
EUT was observed for malfunctions {like fluctuations in power supply output and abnormal
change in GPS and Master clock display), if any. :

4.7 Test Observation:

No malfunction was observed on the EUT, when it was subjected to 1.0 kY surge on the Power
line in both longitudinal and transverse mode. o

4.8 Enclosed Document; ‘
Annexure-I11 shows the Damped Oscillatory Surge Test sctup.
Test conducted by:

Crr APt

(G .Mahesh)
Scicntific Officer — SD

MINISTRY OF INFORMATICH
TTTYCLoGY
VT UAONT OF BN

L
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Equipment Under Test (EUT)  : GPS & Master Clock along with Power Supply

Model Number of EUT : Power Supply: T-PSU-24V DC ; GPS & Master Clock : T- GPS-300
Serial Number of EUT : Power Supply: 100 ; GPS & Master Clock : 90 - 01] - 15
Manufacturer : MJs. Sertcl Elcctronics (Pyvt.) Ltd., Chennai

5. POWER FREQUENCY MAGNETIC FIELD TEST
5.1 Applicable standard : 1EC 616800-4-8, 1993, Customer Specification for test limits

5.2 Test instrumentation:

Description Make Model Serial Number

Number
Helmbholtz Coil SAMEER-CEM - —_—
Auto Transformer AE Dimmerset —-
AC Magnetometer Walker BBM-3D K71993-3772
scientific, USA
Current Transformer | - -— o
3.3 EUT Configuration :

The GPS and Master Clock unit was cnergized by a AC — DC power supply unit. The power supply
unit converts the 230V AC to 24V DC (regulated).  All the input / output ports of the GPS and Master
Clock unit were in “Open’ condition during the test. The GPS and Master Clock unit was operated in
‘self mode® (i.c.) without receiving any signals from satellitc during the test. The schematic block
diagram of EUT is as shown below and the photograph of the EUT is shown in Annexure-1.

AC-DC .
Pawer Supply GPS & Master
230VAC ————
Unit 24V DC Clock

5.4 Test Limits ;

Magnetic Field Strength (in A/m)
3 A/m (36.80 mQ3)

5.5 Test procedure:;

The EUT was kept inside the Helmholtz coil, the current in the Helmholtz coil was adjusted- till
the required magnetic field is gencrated inside the Helmholtz coil. The magnetic ficld was
monitored using the magnctic field meter. The EUT was obscrved for malfunctions (like
fluctuations in power supply output and abnormal change in GPS and Master clock- display), if
any.

ﬁl
SAMEER
-7
MINISTRY OF INFORMATION

TECHNOLOGY
GOVERNMENT QF INDIA
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: GPS & Master Clock along with Power Supply
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Modcl Number of EUT : Power Supply: T-PSU-24V DC : GPS & Master Clock : T- GPS-300
Scrial Number of EUT : Power Supply: 100 ; GPS & Master Clock : 90 — 011 -15
Manufacturer : M/s. Sertel Electronics (Pvt.) Ltd., Chennai

5.6 Test Observation:

No malfunction was obscrved in the EUT, when it was subjccted to magnetic field strength of 3 A/m.

5.7 Enclosed Document:

Annexure-IV shows the Power Frequency Magnetic Ficld Test sctup.

Test conducted by:

o~ . -
e -[/\"5LL’,- ven it

(G.Mahesh)
Scientific Officer - SD

MIRISTRY OF IMFCRMATION
TECHLOLOGBY
SOVEENVUNT OF IhA
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Equipment Under Test (EUT)  : GPS & Master Clock along with Power Supply

Model Number of EUT - Power Supply: T-PSU-24V DC ; GPS & Master Clock : T- GPS-300
Serial Number of EUT - Power Supply: 100 ; GPS & Master Clock : 90 - 01J-15
Manufacturer - M/s. Sertel Elcctronics (Pvt.) Ltd., Chennai

6. RADIATED SUSCEPT[BIL.[TV TEST
6.1 Applicable standard : 1EC 1000-4-3, 1995, Customer Specification for test limits

6.2 Test instrumentation ;

Equipment Make Model Number Serial Number
Signal generator R&S SMGU. 832372/006
RF power amplificr ENI 5100L 140
RF power amplifier AR 100HB 10373
High power biconical antenna Electrometrics | 3108B 2131

 Log periodic antenna Electrometrics | LPA25 1463
Shielded Anechoic Chamber Ray proof 24°x 24" x 13" with 2> | 5954

pyramidal absorbers
6.3 EUT configuration : '

The GPS and Master Clock unit was energized by a AC — DC power supply unit. The power supply
it converts the 230V AC to 24V DC (regulated). All the input / output ports of the GPS and Master
Clock unit were in ‘Open’ condition during the test. The GPS and Master Clock unit was operated in
‘self mode’ (i.e.) without receiving any signals from satellitc during the test. The schematic block
diagram of EUT is as shown below and the photograph of the EUT is shown in Annexure-1.

CAC-DC

— e + .
1OVAC Powcr §l|pply 1Y DO GPS & Master
Unnt Clock

6.4 Test Specifications :

Frequency range : 80 - 1000 MHz
Modulation - 80% AM, 1 kHz sincwave
Ficld strength '3 V/m

6.5 Test procedure :

The test was carried out inside a shielded ancchoic chamber with the EUT kept at a distanice of
Im from the appropriatc transmitting antcnna. The unit was then subjected to 3 V/m field
strength in both horizontal and vertical polarization and was observed for malfonctions (like
fluctuations in power supply output and abnormal change in GPS and Master k display), if
any. :

MINISTRY CF INFORMATION
TIZHNOLOGY
CTVITLENT OF INDIA

uledn, A3
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Equipment Under Test (EUT) GPS?:& Master Clock along with Power Supply

Model Number of EUT : Power Supply: T-PSU-24V DC ; GPS & Master Clock : T- GPS-300
Serial Number of EUT : Power Supply: 100 ; GPS & Master Clock :90-01J-15
Manufacturer . M/s. Sertel Electronics (Pvt) Ltd., Chennai

6.6 Test ohservation :

No malfunction was observed when the EUT was illuminated with 3 V/m field strength in both
horizontal and vertical polarisation in the frequency band of 80 - 1000 MHz.

6.7 Enclosed Document:
Annexure-IV shows the Radiated Susceptibility Test setup.

Test conducted by :

G AAAL oL

(G. Mahesh)
Scientific Officer - SD

MINISTRY OF 'NFORMATION
TZCHNOLOGY
CTUTTIMENT OF Inpla




O W TP L e T

Equipment Under Test (EUT)
Model Number of EUT
Serial Number of EUT
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: GPS & Master Clock along with Power Supply
. Power Supply: T-PSU-24V DC ; GPS & Master Clock : T- GPS-300
: Power Supply: 100 ; GPS & Master Clock : 90 — 011-15

Manufacturer

: M/s. Sertel Electronics (Pvt.) Lid., Chennai

7. CONDUCTED RF IMMUNITY TEST

7.1 Applicable standard : EN 61000-4-6,

7.2 Test instrumentation:

1996 & Customer Specification (for test limits)

Equipment Make Model Number | Serial Number
Signal generator R&S SMGU 832372/006
RF power amplificr ENI 2100L 170
RF power amplifier ENI 5100L 140
Coupling and Decoupling Network | EMTEST | CDN M7 000451001001
Attenuator EMTEST | ATT6 0004165A

7.3 EUT Configuration :

The GPS and Master Clock unit was energized by a AC — DC
unit converts the 230V AC to 24V DC (regulated). All the in
Clock unit werc in “Open’ condition
‘self mode” (i.e) without receiving any
diagram of EUT is as shown below and th

2I0VAC
e |

AC-DC
1 Power Supply -+ GPS & Master
Unit 24V DC Clock

during the test. The GPS and Master
signals from satcllite during the test. The schematic block
e photograph of the EUT is shown in Annexure-f,

7.4 Test Specification:

Frequency range

RF Voltage 3V

. 150 KHz - 80 MH=z

Amplitude modulation : 80%, | KHz _ sinewave

7.5 Test Procedure:

Conducted RF voltage of 3V was injected on to the AC power lincs of

using coupling and decoupling network. The

fluctuations in power supply output

any.
7.6 Test observation:

No malfunction was obscrved
range of 150 kHz - 80 MHz.

power sﬁpply unit. The power supply
put / output ports of the GPS and Master
Clock umit was operated in

the power supply unit

EUT was observed for malfunction (like

and abnormal change in GPS and Master clock display), if -

when the EUT was subjected to RF voltage of 3V in the frequency

7.7 Enclosed Document: Anncxure-V shows the Conducted RF Immunity Test Setup.

Test conducted by :

s

(G. Mahgsh)

e

-

Scientific Officer - 8D
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