| : i B " p = g - . -
! r T': o "'.. \ ' 1 = '.". " F'-" : xl - :.. "-_:.", M= | B ot =y lr o ;‘ - i " "—_I; I- & JF . - . o 8 o~ -
N I == -5 E R DR N RE D ! WY B4 Y llil 4-? - | N S S 8 AR T J t R‘
# e ! 5 ' LD == . - 1 B - 1
BAY A AL ALA"AREREAYAMNME AY P ‘.‘F F N ‘-m.: J* 5 JI ¥ A% % ”-.1-4.-‘14 == Il e "! \ *" J.

TEST REPORT

Report No: ARAI/AED/CT/OC-1617-5466/750 CONFIDENHAL = .
Dated: 21-Nov-2016 /ol R B

1.0 | Name and address | POINTER TELOCATION INDIA PVT. LTD. -

YEARS OF BUILDING AUTOMOTIVE EXCELLENCE

ooeze of the customer Office No. 102, Pentagon P1, Magarpatta Crty,
Pune 411028, Maharashtra r-——
2.0 | Customer letter E-mail Dated: 21-Mar-2016 o
reference Certificate No.:T-1537
3.0 | Description of the DUT Name VEHICLE TRACKING DEVICE
Device Under Test Manufacture Name | Pointer Telocation India Pvt.
(DUT) Ltd.
Model Name CR 300
Model No. CR300 B 2G
Part No. CT7801201-000
Software Version 43
= Hardware Version | B
GoL"bEN 4.0 | Test objective To carry out EMI/EMC tests as per details given in table
PEACOCK 8.0
Senow sl 9.0 | Condition of the test | The test component was received in good condition.
R component
Environment
Management

CR300B 2G
C/N:CT7801201-000

FOCORIGER Q!

c € 1909 IC:$131A-GES1003

10 R-05 12558 Comply with FCC part 15 |

NI === =

Symposium on

international
Automotive
Technology 2017
osmart, Safe &
Sustainable Mobility
|
|
LY
A C GAMI Q{ A A DESHPANDE
ENGINEER 150 2001, 15014001, 01545 MANAGER 150/EC17025Acc <Dy, DIRECTOR & HOD
Regd. Office ; S. No. 102, Vetal Hill, Off Paud Road, Kothrud, P. B. No. 832, Pune - 411 004 (India) ARAI Homologation & Technology Centre (ARAI-HTC), Chakan
Pune - 411 038 (India) Tel. : +91-20-3023 1111, Fax ; +91-20-3023 1104 ARAI Forging Industry Division (ARAI-FID), Chakan
Website : www.araiindia.com Page 1 Of 35
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Report No: ARAI/AED/CT/OC-1 617-5466/750 CONFIDENTIAL
Dated: 21-Nov-2016

6.0 FUNCTIONALITY VERIFICATION

DUT was a GSM & GPS based Vehicle tracker unit powered with 27 Vpc power supply.
DUT has a 3.7 V. 1000 mAh internal battery. GPS receives the latitude and longitude
and other GPS related information and it is stored in flash memory and then
transferred to server through GPRS then it is stored and plotted on the map. DUT has
2 programmable 10s, and 3 inputs (1 dedicated to ignition or 2 programmable inputs).

For functionality verification data log on the server was checked before, during and
after test.

7.0 FUNCTIONAL STATUS CLASSIFICATION

7.1 Class A

All functions of a device/system perform as designed during and after exposure 10
disturbance.

7.2 Class B

All functions of a device/system perform as designed during exposure: however, one or more
of them can go beyond specified tolerance. All functions return automatically to within normal
limits after exposure is removed. Memory functions remain Class A.

7.3 Class C

One or more functions of a device/system does not perform as designed during exposure but
returns automatically to normal operation after exposure is removea.

7.4 Class D

One or more functions of a device/system does not perform as designed during exposure and
does not return to normal operation until exposure is removed and the device/system IS reset

by simple “operator/use” action.

7.5 Class E
One or more functions of a device/system does not perform as designed during and after
exposure and cannot be returned to proper operation without repairing or replacing the

device/system.
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Report No: ARAI/AED/CT/OC-1617-5466/750 CONFIDENTIAL
Dated: 21-Nov-2016

8.0 TEST DETAILS

Acceptance Functional
Sr. - : Annexure Number Reference | criteria as
est title status
no. no. of pages | standard per claasifisation
standard
8.1 | Conducted transient immunity on supply line
8.1.1 | Pulse 1 Class C Class B
2.1 g IEulse 2a AISO04 Class B Class A
1. ulse 2b 0 08 (Part 3) Class C Class B
8.1.4 | Pulse 3a 2009 Class A Class A
3.1.5 | Pulse 3b | Class A Class A
3.1.6 | Pulse 4 Class B/C Class A
8.2 | Radiated immunity test
Bulk Current
§.2.1 | Juestion 02 04 . Pass
(BC! AIS004
Method)
Radiated (Part 3)
2.9 | Immunity 03 06 o p
8.2. (ALSE - ass
Method)
8.3 | Radiated emission test
Radiated AlS004
8.3.1 | Emission 04 07 (Part 3) - Pass
Test 2009
8.4 | Conducted transient emission test
Positive
' +
8.4.1 E?insssl;%t AIS004 150V Pass
. 05 04 (Part 3)
Negative 2009
8.4.2 | Transient | -450V Pass
Emission

9.0 CONCLUSION

DUT complies with the requirements as per AlIS004 (Part3): 2009.

Ay D}ﬂ)/
{
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CONFIDENTIAL

10.0 LIST OF TEST EQUIPMENTS

Radiated immunity equipment list

Description ARAI ID Status | Cal due date
Signal generators
Rhode & Schwarz SML 02 Signal Generator AED/GEN/02 4 19/11/2017
Rhode & Schwarz SMB 100A
Signal Generator AED/GEN/03 09/11/2017
Antennas
Frankonia Gmbh BTA-M
Broad Band Antenna (1MHz-3000MHz) ARLYANT/8 N/A
Schwarzbeck Mess Elektronik
BBHA 9120 F 022 Broad Band Horn Antenna AED/ANT/10 i N/A
(200MHZz-2000MHZz)
ETS-Lindgren 3109PX Biconical Antenna —
(Type 2) (20MHz-300MHz) AELEANTIT N/A
Schwarzbeck Mess Elektronik UHA 9105 &
UHA 9125 D Handy Transmitter Antenna Set AED/ANT/12 N/A
(26 MHz-2590MHZz)
Schwarzbeck Mess Elektronik BBHA 9120 D —
Double Ridge Horn Antenna (1GHz-18GHz) AR % ek
Amplifiers
AR 250A250AM3 250W RF Power Amplifier AED/RFAMP/01 || N/A
AR 250W1000AM3 250W
RF Power Amplifier AED/RFAMP/02 |4 N/A
AR 250T1G3M1 250W RF Power Amplifier AED/RFAMP/03 % N/A
AR 500W1000AM1 500W
RF Power Amplifier AED/RFAMP/04 N/A
AR BLMA 0820-200 200W
RF Power Amplifier AED/RFAMP/05 N/A
AR 1000A225 RF Power Amplifier AED/RFAMP/06 N/A
AR 17551G4 RF Power Amplifier AED/RFAMP/Q7 N/A
Power sensors
Agilent Technologies E9304A E-Series AED/Power Sensor/01 B N/A
Power Sensor
Agilent Technologies E9304A E-Series AED/Power Sensor/0? — N/A
Power Sensor
Agilent Technologies E9304A E-Series AED/Power Sensor/03 ¥ N/A
Power Sensor
Rhode & Schwarz NRP-Z91Power Sensor AED/Power Sensor/04 N/A
Rhode & Schwarz NRP-Z91Power Sensor AED/Power Sensor/05 N/A
Power meters
Agilent Technologies E4419B AED/REPM/0 N/A
Dual Power Meter
Agilent Technologies E4419B
Nual Power Meter AED/RFPM/02 = N/A
Rhode & Schwarz NRP2 Power Meter AED/RFPM/03 N/A
LISN
Rhode & Schwarz ESH3-Z6 (5u4H/50Q)) LISN AED/AN/01 2 09/02/2017
Rhode & Schwarz ESH3-Z6 (5uH/50Q)) LISN AED/AN/O3 09/02/2017
Rhode & Schwarz ESH3-726 (5uH/50Q) LISN AED/AN/04 o 09/02/2017
M- Option considered for the test
- Option not considered for the test Page 4 of 35
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Description ARAI ID Status | Cal due date
EM Test AN200N100 (5uH/50€2) LISN AED/AN/Q7 02/02/2017
Laser powered field probe
RF FL 7006 Sta[’ Probe 2 Laser Powered AED/Field Probe/07 18/04/2018
Field Probe
Oscilloscopes
Tektronics DPO 7104 Digital Phosphor AED/OSC/05 25102/2017
Oscilloscope
Tektronics DPO 3052 Digital Phosphor AED/OSC/07 30/08/2017
Oscilloscope
Rhode & Schwa_rz RTM 2052 Digital AED/OSC/09 — 30/08/2017
Oscllloscope
Test facility
Frankonia Gmbh Semi-Anachoic ALSE
Chamber, ARAI Pune. AED/ALSE/O1 X 13/06/2017
Frankonia Gmbh Semi-Anachoic ALSE
Chamber. ARAI Pune. AED/ALSE/02 L] 28/09/2017
Test software
Rhode & Schwarz EMC32 Measurement
Software Ver. 9.21.00 P = il
Miscellaneous
Freemans Measuring Tape AED/TAPE/O1 23/12/2016
Aplab L3260 Regulated DC Power Supply AED/RPS/32 & N/A
Automotive Battery 12V N/A = N/A
Bulk current injection equipment list
Signal generators/amplifiers
EM Test CWS 5_OOD Continuous Wav AED/CWS/0 » 09/06/2017
Simulator
Bulk current injection probes
FCC F-130A-1 Bulk Current Injection Probe | AED/INJ CLAMP/01 P N/A
FCC F-120-6A Bulk Current Injection Probe AED/INJ CLAMP/02 N/A
Current monitor probes
. AED/CURRENT
FCC F-55 Current Monitor Probe PROBE/01 = 22/03/2017
LISN
Rhode & Schwarz ESH3-Z6 (5uH/50Q2) LISN AED/AN/O1 09/02/2017
Rhode & Schwarz ESH3-Z6 (5uH/50Q) LISN AED/AN/03 ] 09/02/2017
Rhode & Schwarz ESH3-Z6 (5uH/50Q) LISN AED/AN/04 09/02/2017
EM Test AN200N100 (5uH/50Q)) LISN AED/AN/07 = 02/02/2017
Oscilloscope
Tektronics DPO ?104 Digital Phosphor AED/OSC/05 — 25/02/2017
Oscilloscope
Tektronics DPO 3052 Digital Phosphor AED/OSC/07 30/08/2017
Oscilloscope
Rhode & Schwqrz RTM 2052 Digital AED/OSC/09 30/08/2017
Oscilloscope _
Test facility
ETS-Lindgren Copper Shielded Room, AED/CSR/01 5 N/A
ARAIl Pune.

Page 5 of 35
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Description ARAI ID Status | Cal due date
Test software
EM Test ICD Software Ver. 3.31.00 N/A bt N/A
Miscellaneous
FCC-BCICF-1 Bulk Current Injection
ClamplJig /A NIA
FCC ATT3/100 Attenuator 3dB N/A B N/A
FCC Attenuator 20dB N/A e N/A
FCC Terminating resistor 50 Ohm N/A L N/A
Spectron PLC 3250 MP
DC Regulated Power Supply PRI A
Automotive Battery 12V N/A N/A
Radiated emission equipment list
Receilvers
Rhode & Schwarz ES%UHi EMI Test Recelver AED/EMIR/04 50/11/2016
Rhode & Schwarz ESR 3 EMI Test Receiver AED/EMIR/06 18/05/2018
3.6 GHz
Antennas
Schwarzbeck Mess Elektronik VAMP 9243
Vertical Active Monopole Antenna AED/ANT/O0 1Lt
Schwarzbeck Mess Elektronik VHBB 9124 Nl
BiL.Canical Aptenna AED/ANT/07 11/03/2017
Schwarzbeck Mess _Ele-_,ktronlk VUSLP 9111B AED/ANT/08 11/03/2017
Log-Periodic Antenna
Schwarzbeck Mess Elektronik VHBB 9124
8i.Conical Artenna AED/ANT/15 | | 18/07/2017
Schwarzbeck Mess 'Ele_ktronlk VUSLP 9111B AED/ANT/16 18/07/2017
Log-Periodic Antenna
LISN
Rhode & Schwarz ESH3-Z6 (5uH/50Q2) LISN AED/AN/O1 = 09/02/2017
Rhode & Schwarz ESH3-Z6 (5uH/50Q2) LISN AED/AN/QO3 09/02/2017
Rhode & Schwarz ESH3-Z26 (5uH/50Q)) LISN AED/AN/04 5] 09/02/2017
EM Test AN200N100 (5uH/50Q)) LISN AED/AN/O7 = 02/02/2017
Preamplifiers
Schwarzbeck Mess Elektronik BBV 9745
Preamplifier (9kHz-2GHz) AED/PREAMP/03 [ 07/01/2017
Schwarzbeck Mess Elektronik BBV 9743
Preamplifier (10MHz-6GHz) AED/PREAMP/04 [ ] 07/01/2017
Test facility
Frankonia Gmbh Semi-Anachoic
ALSE Chamber. ARAI Pune. AED/ALSE/O1 e 13/06/2017
Frankonia Gmbh Semi-Anachoic ALSE
Chamber ARAI Pune. AED/ALSE/02 28/09/2017
Test software
Rhode & Schwarz EMC32 Measurement
Software Ver. 9.21.00 N/A » N/A
Miscellaneous
Aplab L3260 Regulated DC Power Supply AED/RPS/32 = N/A
Automotive Battery 12V N/A ¥ N/A

Page 6 of 35
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Description ARAI ID Status | Cal due date
Conducted immunity on supply line equipment list
60A EM TEST conducted immunity test system for 12V/24V DC
EM Test Auto wave Arbitrary Generator AED/EM/04 N/A
EM Test LD 200B Load Dump Generator AED/EM/02 31/08/2017
EM Test MPG 200B Micro Pulse Generator AED/EM/02 = 31/08/2017
EM Test EFT 200B EFT/Burst Generator AED/EM/02 - 31/08/2017
EM Test VDS 200B Voltage Drop Simulator AED/EM/02 = 31/08/2017
60A TESEQ conducted immunity test system for 12V/24V DC
TESEQ MT5511 Micro Transients AED/CISYSTEM/02 ] 22/01/2017
TESEQ FT5531 Fast Transients AED/CISYSTEM/02 22/01/2017
TESEQ LD5550 Load Dump Generator AED/CISYSTEM/02 - | 22/01/2017
TESEQ PA5840-150/400 Power Supply AED/CISYSTEM/02 22/01/2017
Oscilloscope
Tektronics DPO 7_104 Digital Phosphor AED/OSC/05 25/02/2017
Oscilloscope
Tektronics DPO 3052 Digital Phosphor
Oscilloscope AED/OSC/07 | 30/08/2017
Rhode & Schwa_rz RTM 2052 Digital AED/OSC/09 = 30/08/2017
Oscilloscope
Test facility
Conducted Immunity Testing Lab,
ARAI Pune. i A
Test software
EM Test ISMISO Transient Software
(Ver 3.91) s A
Miscellaneous
EM Test CNA 200B Coupling Network AED/EM/02 -3 N/A
Aplab L3260 Regulated DC Power Supply AED/RPS/34 N/A
Automotive Battery 12V N/A | N/A
Conducted transient emission equipment list
Switch
EM TEST BSM200N40 CTE SYSTEM AED/CTESYSTEM/0O1 - 02/03/2017
EM TEST BS200N100 CTE SYSTEM AED/CTESYSTEM/O1 02/03/2017
Resistive load box
EM TEST RS-BOX CTE SYSTEM AED/CTESYSTEM/O1 0% 02/03/2017
LISN
EM TEST AN 200N100 Line Impedance
Stabilization Network (LISN) AELNAINAM = i
EM TEST AN 200N100 Line Impedance
Stabilization Network (LISN) PSS . kit
Oscilloscope
Tektronics DPO 7_105r Digital Phosphor AED/OSC/05 — 25/02/2017
Oscilloscope
Tektronics DPO 1_3052 Digital Phosphor AED/OSC/07 30/08/2017
Oscilloscope
Rhode & Schwarz RTM 2052 Digital AED/OSC/09 - 30/08/2017

Oscilloscope
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Description ARAI ID Status | Cal due date
Miscellaneous

Spectron PLC 3250 MP

DC Regulated Power Supply AELIRPSTR 3 N/A

Automotive Battery 12V N/A by N/A

This test report pertains only to the components / parts / assemblies / vehicles etc., actually tested at ARAI in the presented
condition based on the documents / information produced / submitted by the customer. The issuance of this test report alone does
not indicate any measure of approval, certification, supervision, control of quality surveillance by ARAI of the product. No extract,
abridgement or abstraction from this test report shall be published or used to advertise the product without the written consent of the
Director, ARAI, who reserves the absolute right to agree or reject all or any of the details of any items of publicity for which consent
may be sought. ARAI is in no way responsible for any misuse of copying of any design / type / system in connection with entire
vehicle/components/parts and assemblies. Breach of any statutory provision of Indian laws or laws of other countries, will be the
sole responsibility of the customer and ARAI shall not be liable for any claims or damages, made by the party, whatsoever. The
customer shall alone be liable for the same and undertakes to indemnify ARAI in this regard. Further, the ARAI has the right to
initiate cancellation / withdrawal of the certificate / report issued, in case of any fraud, misrepresentation, when it surfaces and
comes in the knowledge of ARAI. The appropriate local courts at Pune shall have the jurisdiction in respect of any dispute, claim or
liability arising out of this report.

Place of Issue: ARAIl,Pune.

- 4
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ANNEXURE 01

1.1 TEST SPECIFICATIONS

TEST DETAILS CONDUCTED TRANSIENT IMMUNITY ON SUPPLY LINE TEST AS PER

AlS004 (PART3):2009 STANDARD.

TEST DATE 25-Oct-2016

1.2 DUT OPERATING CONDITIONS

DUT MODE OF

OPERATION FULL OPERATING B | PARTIAL OPERATING [l | POWER ON STATE

DIAGNOSTIC

TOOLS CAN BUS CONV. USB BUS CONV. RS232 BUS CONV.

CONNECTED

REMARKS

1.3 MONITORING OF DUT

PASS/FAIL criteria automatically PASS/FAIL criteria manually controlled b, 3

controlled by EMC software. by operator.

PASS/FAIL criteria not verified. — | PASS/FAIL criteria controlled and
evaluated by the customer.

1.4 LABORATORY ENVIRONMENT TEST CONDITIONS

Ambient : Required . - 5
temperature +23.5°C. (23+5)°C. Relative humidity 45.5%RH. -—--
1.5 TEST SETUP DETAILS
DUT Setup Details _ Status Remarks
| Refer Std.
A) Test setup was done according to IZSO%) 47?%7-2' ISO 7637-2: 2004 (E)
Clause No. 4.4
Wooden [ ] | Test table height from ground
B) Test table surface Metalic W | floor (1000, +100)mm.
C) Whether the DUT and all test harness Yes m P |
aced on non-conductive, low

of tne UUT was placed (90, £9) mm, NO relative permittivity material.

above the ground plane?
D) Length of test harness of the DUT Yes = o

(200, £50) mm. No

E) Whether DUT was directly grounded GND
(GND) or isolated (ISO) from the ground

plane? 1ISO =
F) Whether the load box was placed on Yes
the ground plane? No 5 —

K K PINGLIKAR
TEST ENGINEER SIGN

This is ANNEXURE 01 of Report No. ARAI/AED/CT/OC-1617-5466/750, Dated 21-Nov-2016

M- Option considered for the test
[1- Option not considered for the test
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1.6 DUT SUPPLY VOLTAGE DETAILS

Test voltage 24V System Lurrent .
consumption
Un (27, 1)V ®
<1 Amp.
Ug (24, £0.4) V
Power sources Status Voltage
Yes L1 q2v
Battery supply (Ug) NG B oy
DC power supply (Ua) Yes B i35y
(External DC power supply connected) No 27\ ®

1.7 TEST PROCEDURE

e Test pulses, the leads between the terminals of the test pulse generator and the DUT shall
be laid out in a straight parallel line at a height of (50 0/+10) mm above the ground plane
and shall have a length of (0.5 £ 0.1) m.

o The test pulse generator is set up to provide the specific pulse polarity, amplitude, duration
and resistance with the DUT and optional resistance Rv disconnected. The appropriate
values are selecteq.

« DUT is connected to the generator, while the oscilloscopes disconnected.

1.8 TRANSIENT IMMUNITY TEST SET UP DETAILS

1.8.1 Transient immunity test set up

1

3 | zm8| o« 9[] | &

6
L 5
1.8.2 Transient immunity test set key words i

Key
|  oscilloscope or equivalent 5 ground plane
2 voltage probe 6 Ground connection (maximum length for test pulse
3 test pulse generator with internal power supply 3. 100 mm)

resistance R, 7 optional resistor (R,)?
4 DUT 8 optional diode bndge b

)

K K PINGLIKAR
TEST ENGINEER SIGN

This is ANNEXURE 01 of Report No. ARAI/AED/CT/OC-1617-5466/750, Dated 21-Nov-2016

M - Option considered for the test
[J- Option not considered for the test Page 10 of 35
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1.9 TEST PARAMETERS: Conducted immunity pulses

Pulse 1 M | Pulse 23 M | Pulse 2b B
Pulse 3a B | Pulse 3b B | Pulse 4 B
1.9.1 Pulse 1
Test Procedure 1ISO 7637 : Pulse 1
Test generator: MPG200B Software No.: 000318
Serial No.: 1101-19
Coupling network: CNA200 Serial No.: 0103-06
Va (Alternator): 27.0| V Current limit: 5| A
Test setup:
Vs: -450 | V - s -
t1: 11 s :E 2 [ms] :-:
t2: 200 | ms
Impedance: 50| Ohm Connection: +/-
Events: 5000
Test duration: 01:23:20
1.9.2 Pulse 2
Test Procedure 1ISO 7637 : Pulse 2a
Test generator: MPG200B Software No.: 000318
Serial No.: 1101-19
Coupling network: CNA200 Serial No.: 0103-06
Va (Alternator): 27.0|V Current limit; 5] A
Test setup:
Vs: +37 | V
t1: 0.5 s
v, 1 [s) — >:
Impedance: 2| Ohm Connection: +/-
Events: 5000 - |
Test duration: 00:41:40

\ \Lv
o

K K PINGLIKAR

TEST ENGINEER SIGN

This is ANNEXURE 01 of Report No. ARAI/AED/CT/OC-1617-5466/750, Dated 21-Nov-2016

M - Option considered for the test
- Option not considered for the test
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1.9.3 Pulse 2b
Test Procedure 1ISO 7637 : Pulse 2b
Test generator: VDS200B Software No.: 000285

k4 ‘ Serial No.: 0303-02
Coupling network: CNA200 Serial No.: 0103-06
Va (Alternator): 27.0| V Current limit: 5| A
Test setup:
Vs: 200 V

Va . .
t1: 1.0 s |
t6: 1| ms L Ty
td: 200 | ms
Int: 1.0 s
Ri: 0.02| Ohm ! J
' 11 [s] ! 16 [ms] j&— td [ms] —! ' Int[s) !

Events: 10
Test duration: 00:00:28

1.9.4 Pulse 3a
Test Procedure 1ISO 7637 : Pulse 3a
Test generator: EFT200B Software No.: 000282

Serial No.: 1101-08

Coupling network: CNA200 Serial No.: 0103-06

Va (Alternator): 270V Current limit: 5| A
Test setup:

t4 [ms) e 15 [Ms] -

Vs: -150 | V '

1 10| kHz
4. 10| ms
1o 90| ms
Coupling: #
Test duration: 11 h

K K'PINGLIKAR
TEST ENGINEER SIGN

This is ANNEXURE 01 of Report No. ARAI/AED/CT/OC-1617-5466/750, Dated 21-Nov-2016
Ml - Option considered for the test
[1- Option not considered for the test
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1.9.5 Pulse 3b

Test Procedure ISO 7637 : Pulse 3b i
Test generator: EFT200B Software No.: 000282

Serial No.: 1101-08
Coupling network: CNAZ200 Serial No.: 0103-06
Va (Alternator): 27.0| V Current limit: 51 A
Test setup:
Vs: +150 | V L
Il 10 | kHz el
t4: 10| ms
2 90| ms |

Va t ,
S
e 14 [M8] ——ie— t5 [ms] .
Coupling: +
Test duration: 11 h
1.9.6 Pulse 4

Test Procedure ISO 7637 . Pulse 4
Test generator: VDS200B Software No.: 000285

Serial No.: 0303-02
Coupling network: CNA200 Serial No.: 0103-06
Vb (Battery): 240 | V Current limit: 5] A
Test setup: i
Va1i: -12.0| V
Vaz: S50V  IPTXTTTTTRTTTTTTTTTTTYRET :
t1: 1.0| s 5
t6: 10| ms : : E
t7: 50 | ms a
t8: 50 | ms .
11 10 e '11 [8]'16 [Ms)it7 [ms]it8 [ms)é—— 19 [s] —it11 [ms],
Events: 10
Test duration: 00:00:19

W

K

i

K PINGLIKAR

TEST ENGINEER SIGN

This is ANNEXURE 01 of Report No. ARAI/AED/CT/OC-1617-5466/750, Dated 21-Nov-2016

M - Option considered for the test

[1- Option not considered for the test
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1.10 TEST OBSERVATION

S;' Pulse details Observation
DUT switch to internal battery and auto recovered after the test.
1.1 Pulse 1 . :
Functionality Class B.
No deviation was observed in DUT functionality.
— g Functionality Class A.
13 bulse 2b DUT switch to internal battery and auto recovered after the test.
| Functionality Class B.
1.4 Pulse 3a No deviation was observed.
1.9 Pulse 3b Functionality Class A.
16 Pulse 4 No deviation was observed.
| Functionality Class A.
1.11 TEST SETUP PHOTO
1.11.1 Transient immunity, General set-up

3

\
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End of Annexure 01

This is ANNEXURE 01 of Report No. ARAI/AED/CT/OC-1617-5466/750, Dated 21-Nov-2016
M - Option considered for the test

[]- Opt

ion not considered for the test
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ANNEXURE 02

2.1 TEST SPECIFICATIONS

TEST DETAILS RADIATED IMMUNITY TEST: BULK CURRENT INJECTION (BCI
METHOD) AS PER AIS004 (PART3): 2009 STANDARD.

TEST DATE 24-Oct-2016

2.2 DUT OPERATING CONDITIONS

DUT MODE OF

OPERATION FULL OPERATING I | PARTIAL OPERATING POWER ON STATE

DIAGNOSTIC B

TOOLS CAN BUS CONV. USB BUS CONV. RS232 BUS CONV.

CONNECTED

2.3 MONITORING OF DUT

PASS/FAIL criteria automatically

controlled by EMC software.

PASS/FAIL criteria manually controlled

by operator.

_

PASS/FAIL criteria not verified.

PASS/FAIL criteria controlled and

evaluated by the customer.

—

2.4 LABORATORY ENVIRONMENT TEST CONDITIONS

Ambient

+ 23.9°C.
temperature

Required
(2315)°C.

Relative humidity 45.5% RH.

2.5 TEST SETUP DETAILS

DUT Setup Details Status Remarks
. | Refer Std. ISO 11452-4.
A) Test setup was done according to 1ISO 11452-4: 2005 2005 Clause No.7
Wooden Test table height from
B) Test table surface . ground floor
melallic B | 500, +100)mm.
Copper | |
C) Ground plane Galvanized Stesl B 0.5mm thick (min.)
Substitution B | Closed loop method with
D) Test method used Closed Loop 1 | power limitation
E) Whether the DUT and all test harness | v ¢ % Placed on non-
of the DUT was placed (50, £5) mm, NG conductive, low relative
above the ground plane? permittivity material.
F) Total length of test harness between | vag 5
DUT & the load simulator (or the RF No - —
boundary) (1000, £100) mm. .. —
G) Whether DUT was directly grounded | sND —
(GND) or isolated (ISO) from the SO =5 T
ground plane?

— T

P S SHINKAR
TEST ENGINEER SIGN

This is ANNEXURE 02 of Report No. ARAI/AED/CT/OC-1617-5466/750, Dated 21-Nov-2016
M - Option considered for the test

—1- Option not considered for the test

Page 15 of 35




ARAI

Progress through Research

Report No: ARAI/AED/CT/OC-1617-5466/750
Dated: 21-Nov-2016

CONFIDENTIAL

DUT Setup Details Status Remarks
H) Whether the load box/simulator was Yes
placed directly on the ground plane? No T
1) Distance of placing injection probe from | (150 £10)mm
the connector of the DUT (450 £10)mm -
(750 £10)mm
J) Distance of placing current measurement | (50 £10)mm !
probe from the connector of the DUT Not Applied -
K) No. of artificial network (AN) used 02 For positive supply line.
(5uH/500Q) & power return line
2.6 DUT SUPPLY VOLTAGE DETAILS
Test voltage 24V System Current consumption
Ua (27, +1) V g < A
Us (24, +0.4)v W mP:
Power sources Status Voltage
Battery supply (Us) Tes - Ly
No | 24V
DC power supply (Ua) Yes & 13.9V
(External DC power supply connected) No 27V ]
2.7 TEST PARAMETERS
Frequency range 20 MHz to 200 MHz
Dwell time 3 Sec.
Frequency step size 2% log.
Test severity level 60 mA
Test signal quality Amplifier output harmonics content limited to -12dB.
Test method Substitution methoa B | Closed loop method i
Frequency Amplitude modulation (AM) AM(Peak)=CW(Peak) =
modulation 1 kHz sine wave at 80%
Emodulation index m=0.8) o | AM(Peak)>CW(Peak)
AM(RMS)=CW(RMS) —
Pulse modulation (PM) L= 577 S,
(Sine wave) I | Period= 4600 us
Continuous wave (CW) Unmodulated sine wave

2.8 FREQUENCY MODULATION DETAILS

f

TR AT AN TN
RTRIATATATATATATATE ;i!i','a'&"!l!i“ﬂf
A VUV VYV VYV } I

|1h,...;:.h|sl|ihJ.,,f

a) CW signal b)

g

_—ﬁ.

L 600

-

-

AM signal

c) PM signal

/C’E’ﬁnﬁ‘#

P S SHINKAR
TEST ENGINEER SIGN
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2.9 TEST PROCEDURE

The bulk current injection tests were done inside the copper shielded enclosure chamber.

2.9.1 Substitution method

Install the DUT, harness and associated equipment on the test bench. Subject the DUT to the

test signal based on the calibrated value as predetermined in the test plan. A current
measurement probe may be mounted between the current injection probe and the DUT. The

use of a current measurement probe is optional; it can provide extra, useful information during

investigative work on the cause of events and the variances in test conditions after system

modifications.

2.9.2 BCI test set up - substitution method

2.9.3 BCI test set up - substitution method ke!nwords

Key
1 DUT (grounded if required in test pian) 7 optical fibres
2 test hamess 8 high-freguency equipment
3 load smulator (placement and ground: connection g injection probe
according to 7.9} 10 ground plane (bonded to shieided enciosure)
4 stmulation and monitonng system 11 low reiative permitlivity suppornt (& - 1.9)
5 power supply 12 Shielded enclosure

£ artfical network {AN)

2.10 TEST OBSERVATION

g;' Frequency range Frequency modulation Observation
Amplitude Modulation (AM) | No deviation was observed In
1.0 | 20 MHz to 200 MHz 1 kHz sine wave at 80% DUT functionality during the test.

(modulation index m=0.8) Pass.

ﬁ“ﬁ:}\/@

P S SHINKAR
TEST ENGINEER SIGN

This is ANNEXURE 02 of Report No. ARAI/AED/CT/OC-1617-5466/750, Dated 21-Nov-2016
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2.11 MEASUREMENT GRAPH

2.11.1 Test graph of RF current for frequency range from 20 MHz to 200 MHz with
amplitude modulation (AM)

ma, Test Point diagram
66 == . ?

e

62 | | | T s | | |

—
=
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Ze - | i | e - -0 =] ? ? T e o < -0

ety

54
10 100 1000

2.11.2 Power graph for frequency range from 20 MHz to 200 MHz with amplitude
modulation (AM)

dBm Power
95 |

47 2 | |
39.4°
316
238
158
.1

7.5
10 100 1000

——
S—
-
i
i
—
S
. —
B i

-

—_——
——

%
Q
2
(D
-
=
3
P

T

e
=

2.11 TEST SETUP PHOTO

2.11.1 Bulk current injection (BCl method), general set-up

N\

N

A C GMAI A PAPADE A DESHPANDE
ENGINEER MANAGER Dy. DIRECTOR & HOD

End of Annexure 02
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ANNEXURE 03

3.1 TEST SPECIFICATIONS

TEST DETAILS

RADIATED IMMUNITY  TEST:

ENCLOSURE (ALSE)

ABSORBED LINED SHIELDED
METHOD AS PER AIS004 (PART3): 2009

STANDARD.
TEST DATE 24-0Oct-2016
3.2 DUT OPERATING CONDITIONS
DUT MODE OF
OPERATION FULL OPERATING g PARTIAL OPERATING POWER ON STATE
DIAGNOSTIC
TOOLS CAN BUS CONV. USB BUS CONV. RS232 BUS CONV.
CONNECTED
REMARKS

3.3 MONITORING OF DUT

PASS/FAIL criteria automatically
controlled by EMC software.

by operator.

PASS/FAIL criteria manually controlled &)

PASS/FAIL criteria not verified.

PASS/FAIL criteria controlled and
evaluated by the customer.

3.4 LABORATORY ENVIRONMENT TEST CONDITIONS

Ambient a Required Relative " -
temperature * 480 T (23+5)"C. humidity A T
3.5 TEST SETUP DETAILS

- DUT Setup Details Status Remarks

A) Test setup was done according to

1ISO 11452-2: 2004

Refer Std. ISO 11452-
2: 2004 Clause No. 7

Test table height from

C) Ground plane

Galvanized Steel

' Tt fnble mst Wooden ground floor
est table surrace '
Metallic = (900, +100)mm.
Copper

0.5mm thick (min.)

D) Whether the DUT and all test harness

Placed on non-

plane?

of the DUT was placed (50, +5) mm, Ezs ® fgl’;ﬁ\‘;‘gtg’:%?t‘;‘i’vny
above the ground plane? kel
E) Total length of test harness between Yes
DUT & the load simulator (1500, £100) | \
mm.
F) Whether DUT was directly grounded GND
(GND) or isolated (ISO) from the ground e =

M@

/

A S FARNANDIS

TEST ENGINEER SIGN

This is ANNEXURE 03 of Report No. ARAI/AED/CT/OC-1617-5466/750, Dated 21-Nov-2016
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DUT Setup Details

Status

Remarks

G) Location of load simulator

Inside test chamber

Outside of test
chamber

H) Antenna distance from the wiring
harness of the DUT

(1000 + 10)mm

1) Phase centre of the antenna above

~_the ground plane of test table. VO S
J) Antenna phase centre focused to In Vg Cor f t
line with the centre of wiring harness of rrequency Up 1o
No 1 GHz.
of DUT
K) Antenna phase centre focused to In Yes For frequency
line with the DUT No above 1 GHz.
L) No. of orientation of DUT 1 —
M) No. of LISNs used (5uH/50Q) 2 -
3.6 DUT SUPPLY VOLTAGE DETAILS
Test voltage 24V System Current :
consumption
U (27, £1) V B
<1 Amp.
Ug 24, +0.4)V B
Power sources Status Voltage
— v il Yes _BEFY, ul
atiery supply ( B) No 24\/ .
DC power supply (Ua) Yes W | 135V [T
(External power supply connected) No 27V M

3.7 TEST PARAMETERS

Frequency range 200 MHz to 2000 MHz
Dwell time 3 S
Frequency step size 2% log
Test severity level 30 V/m
Test signal quality Amplifier output harmonics content limited to -6dB.
Test method Substitution Method B | Closed Loop Methoad
o Amplitude Modulation (AM) ANPIRR=CAVIr )
L o (1 kHz sine wave at 80% AM(Peak)>CW(Peak) B
(modulation index m=0.8) AM(RMS)=CW(RMS)
Pulse Modulation (PM) B | {,.=577 us, F
(Sine wave) Period= 4600 ps
Continuous wave (CW) Unmodulated sine wave
M/L‘ﬂ
A S FARNANDIS
TEST ENGINEER SIGN
This is ANNEXURE 03 of Report No. ARAI/AED/CT/OC-1617-5466/750, Dated 21-Nov-2016
M - Option considered for the test
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3.8 FREQUENCY MODULATION DETAILS

511

-

L 600

e -—

a) CW signal b) AM signal ¢) PM signal

3.9 TEST PROCEDURE

The radiated immunity tests were done inside the anechoic chamber.

3.9.1 Calibration

The calibration was done with a closed loop system where the field strength levels were
measured using a field probe that was placed in close proximity to the DUT. The calibration file
contains the signal generator levels and power levels required to generate a specific field
strength level over the test frequency range.

3.9.2 Verification

The calibrated settings were verified by emitting a field and monitoring field strength.

3.9.3 DUT RF immunity testing

The DUT was tested by replaying the calibrated test levels (the signal generated levels) from
the calibration file. The DUT was tested for immunity over a fixed time called “dwell period” at a
particular frequency with the desired field strength. |

3.10 RITEST SET UP

3.10.1 Rl test set up for frequency below 1 GHz

il R

12

m

L

10

W

13

/A/vm#@
e

A S FARNANDIS
TEST ENGINEER SIGN
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3.10.2 Rl test set up - key words

1 DUT (grounded locally if required in

6 ground plane (bonded to shielded 10 high quality double-shielded

test plan) enclosure) coaxial cable (50 Q)
2 test hamess 7 low relative permittivity support 11 bulkhead connector
3 load simulator (placement and (& = 1.4) 12 RF signal generator and
ground: connection accordingto 7.5) 8 log-periodic antenna amplifier
4 power supply (location optional) 9 stimulation and monitoring system 13 RF absorber material
5  artificial network (AN)
a8  Upper view (horizontal polarisation).
b Front view.
¢ Side view.
d See7.1.
e

Vertical polarization.

3.10.3 Rl test set up for frequency above 1 GHz

12 "

000

— —

—— -

=500

+ 75

1502

100 +10 13

3.10.4 RI test set up - key words

1

2
3

a a o T 0 O b

DUT (grounded locally if required in test plan) 7 low relative permittivity suppon (g < 1.4)
test hamess 8 hom antenna

load simulator (placement and ground. connection 9 stimulation and monitoring system
according to 7.9)

power supply (location optional)
artificial network (AN)

10 high quality double-shielded coaxial cable (50 )
11 bulkhead connector |
12 RF signal generator and amplifier

ground plane (bonded to shielded enclosure) 13 RF absorber material

Upper view (horizontal polarisation).
Front view.

Side view.

See 7.1

Vertical polarnzation.

__.?-'

e sl

A S FARNANDIS
TEST ENGINEER SIGN
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3.11 TEST OBSERVATION

Sr.

o | Frequency range Frequency modulation Observation

Amplitude Modulation (AM)

1.0 | 200 MHz-800 MRz 1 kHz sine wave at 80%
(modulation index m=0.8)

No deviation was observed in DUT
functionality during the test. Pass.

Pulse Modulation (PM)

2.0 | 800 MHz- 2000 MHz | (t,n= 577 us and
Period= 4600 ps)

No deviation was observed in DUT
functionality during the test. Pass.

3.12 MEASUREMENT GRAPH

3.12.1 Frequency range from 200 MHz to 800 MHz with amplitude modulation (AM) and
800 MHz to 1000 MHz pulse modulation (PM) with vertical polarization.
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3.13.2 Frequency range from 1000 MHz to 2000 MHz with pulse modulation (PM) with
vertical polarization.
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3.13 TEST SETUP PHOTO

3.13.1 Antenna phase centre focused to in line with the centre of wiring harness of DUT

- e o 5
SR e e

3.12.2 Antenna phase centre focused to in line with the DUT.

A C GAMI PADE Q A A DESHPANDE

ENGINEER MANAGER _Qy. DIECTORiHOD_
End of Annexure 03
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ANNEXURE 04

4.1 TEST SPECIFICATIONS

TEST DETAILS | RADIATED EMISSION TEST AS PER AIS004 (PART3): 2009 STANDARD.

TEST DATE 24-Oct-2016

4.2 DUT OPERATING CONDITIONS

DUT MODE OF
OPERATION

FULL OPERATING I | PARTIAL OPERATING

DIAGNOSTIC

TOOLS CAN BUS CONV. USB BUS CONV.

CONNECTED

POWER ON STATE L[—

—_——

RS232 BUS CONV.

REMARKS

4.3 MONITORING OF DUT

PASS/FAIL criteria automatically W
controlled by EMC software.

by operator.

PASS/FAIL criteria manually controlled L]

PASS/FAIL criteria not verified.

PASS/FAIL criteria controlled and ul
evaluated by the customer.

4.4 LABORATORY ENVIRONMENT TEST CONDITIONS

Ambient . Required | - 0 )
tempe[ature + 235 C (23i5)nC Relatlve humldlty 455 A)RrH i
4.5 TEST SETUP DETAILS
DUT Setup Details Status Remarks
CISPR 25 Refer Std. CISPR 25:

A) Test setup was done according to

Ed 03-2008-03

Ed 03-2008-03
Clause No. 6.4.2

Test table height from

Wooden B
B) Test table surface . ground floor
vistilic B | 500, £+100)mm.
Copper ] _ _
C) Ground plane Galvanized Steel B 0.5mm thick (min.)
D) Whether the DUT and all test harness Yas B Séi%eudcggen?onv;
of the DUT was placed (50, £5) mm, NG = | relative pe;mittivity
above the ground plane? aterial
E) Total length of test harness between Veae 7
DUT & the load simulator (1500, £100) NG - ----
mm.
F) DUT position on the table (75 cm from Yes 5
table centre and 20 cm behind table NG — —

front side)

P S SHINKAR
TEST ENGINEER SIGN
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DUT Setup Details Status Remarks
G) Whether DUT was directly grounded GND —
(GND) or isolated (ISO) from the ground SO ----
plane?
H) Antenna distance from the wiring (1000 + 10)mm o

harness of the DUT

) Phase centre of the antenna above the (100 +10)mm
ground plane of test table. .

J) Antenna phase centre focused to in line Yes B | Forfrequency up to
with the centre of wiring harness of DUT | No ] |1 GHz.
K) No. of orientation of DUT 1 ----
L) No. of LISNs used (5uH/50Q) 2 —---
4.6 DUT SUPPLY VOLTAGE DETAILS
Test voltage 24V System AT :
consumption
Un (27, 1) V ]
Us | 24 :04HV W | "mP
Power sources Status Voltage
Yes H | 12V
Battery supply (Ug) NG | 24v T
DC power supply (Ua) Yes B | 135V
(External DC power supply connected) No 27V E

4,7 TEST PROCEDURE

4 7 1 Measurement of radiated field strength was carried out in an ALSE to eliminate the high
level of disturbance from other/external electrical equipment and broadcasting stations.

4 7 2 For radiated emission measurement the arrangement of the DUT, test harness, load
simulator and measuring equipment was as per CISPR25.

4 7 3 The measurement was carried out using linearly polarized electric field antenna that has

nominal 50Q output impedance.
a) 30 MHz to 200 MHz (Bi-Conical Antenna)

b) 200 MHz to 1000 MHz (Log-Periodic Antenna)

4.7.4 The DUT was placed over a non-conductive low relative permittivity material at 50+ 5 mm
above the ground plane and connected with ground plane through copper strip. The total length
of the test harness between the DUT and load simulator was 2000 mm.

4.7.5 The phase centre of the measuring antenna was 100 mm above the table ground plane
for bi-conical and log periodic antennae.

476 From 30 MHz to 1000 MHz, measurement was performed in horizontal and vertical
polarizations.

P S SHINKAR
TEST ENGINEER SIGN
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4.8 TEST PARAMETERS
Frequency range | 30 MHz to 1000 MHz L
Peak detection I
Frequency range Bandwidth at -6dB | Step Size | Dwell time
30 MHz-1000 MHz 120 KHz 50 kHz O ms
Snanriing recubrer Average detection | |
barameters Frequency range Bandwidth at -6dB | Step Size Dwell time
30 MHz-1000 MHz 120 KHz 50 kHz 5ms
Quasi-peak detection -
Frequency range Bandwidth at -6dB | Step Size Dwell time
30 MHz-1000 MHz 120 kKHz 50 kHz 5 ms
Frequency Range Antenna Used Polarization
30 MHz- 200 MHz | B'conical PR -
Antenna Systems antenna Vertical o
Log-periodic Horizontal N
200 MH2z-1000 MRz | ontenna Vertical F

4.9 RADIATED EMISSION TEST SET UP

4.9.1 Radiated emission test set up- Bi-conical antenna

Top view e R — s
(honzontal polarisation) __f.j_;:_:_";':ﬁ_'f::_:_::;;.:-;:'.' > g o ; 5 e, .

14 i el
s - Yentical
- - bl poiansation
1 H é
3 l 2
$3 ——
—_ ___?_
8
A cC
§ -
a
™
Front view Side view [EC 37508

— = WS

P S SHINKAR
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4.9.2 Radiated emission test set up- Bi-conical antenna- key words

1 EUT (grounded locally if required in test plan) 8 Biconical antenna

2 Test harness

3 Load simulator (placement and ground connection 10 High-quality coaxial cable e.g. double-shielded (50 Q)

accordingto6.4.2.5
g } 11 Bulkhead connector

Power supply (location optional)
Artificial network (AN)

12 Measuring instrument

13 RF absorber matenal

4

5

6 Ground plane (honded to shielded enclosure) | | o
14 Stimulation and monitoring system

7

Low relative permittivity support (¢, < 1.4)

4.9.3 Radiated emission test set up- Log periodic antenna

Dimensions in muliimetres — not to scale

Front vew - Sice view o R
4.9.4 Radiated emission test set up- Log periodic antenna- key words
1 EUT (grounded locally if required in test plan) 8 Log-pencdic antenna

2 Test harness

3 Load simulator {placement and ground connection 10 High-quality coaxial cable e.g double-shielded (50 (1)

cordingto 8.4 2.5
according to 6.4.2.5) 11 Bulkhead connector

Power supply {location optional)
Artificial network (AN)

12 Measuring instrument
13 RF absorber material

o o A

Ground plane (bonded to shielded enciosure _ | _
P l } 14 Stimulation and monitoring system

Low relative permittivity support (e, <= 1,4)

=

/TY/\/:’A] g

I

P S SHINKAR
TEST ENGINEER SIGN
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4.10 TEST OBSERVATION
Sr. No. Frequency range Antenna polarization Observation
i 30 MHz-1000 MHz Horizontal Pass
2. 30 MHz-1000 MHz Vertical Pass

411 MEASUREMENT GRAPH

4.11.1 Radiated emission graph for frequency range 30 MHz-1000 MHz with antenna In
horizontal polarization
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100T

Level in dBuV/m

-20T

1_ | | | 1 I I I 1 i i | ] I
30M 50 60 80 100M 200 300 400 500 800 1G
. Frequencyinz

AVG_CLRWR-AVG
AlS004 PARTO03_NB_Avg

PK+_CLRWR-PK+
AlIS004_PARTO3_BB_PK

4.11.2 Radiated emission graph for frequency range 30 MHz-1000 MHz with antenna iIn
vertical polarization

RE_AIS004_Part3_Component

100T

Level in dBuV/m

M

20T

| 1 I I | i' I | | | | | | i .
30M 50 60 80 100M 200 300 400 500 800 1G
_FrequencyinHz |

PK+ CLRWR-PK+
AIS004_PART03 BB_PK

AVG_CLRWR-AVG
AIS004 PARTO03 NB_Avg

P S SHINKAR
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4.12 TEST RESULT ANALYSIS

4.12.1 Analysis of radiated emission test for frequency range 30MHz-1000MHz with
antenna in horizontal polarization.
Freq. of Maximum :nr:ﬂ'r:; Maximum
Freq. Maxima | Measureme Peak Result b Measurement | Average Result
Band by Peak | nt by Peak Limit in for Aver};ge by Average limit for
(MHz) Detector detector (dBuV/im) | Peak Detoctor detector (dBuV/m) | Average
(MHZz) (dBuV/m) (MHz) (dBuV/m)
30 - 50 30.35 13.8 81.87 Pass 30.39 4.6 01.87 Pass
50 - 75 70.5 13.1 72.68 Pass 57.3 3.2 44 .94 Pass
75 -100 99.7 14.6 73.87 Pass 09.2 5.3 43.84 Pass
100 - 130 105.4 18.5 74.24 Pass 104.5 11.8 44 .18 Pass
130 - 165 192.2 16.4 76.65 Pass 149.2 3.1 46.52 Pass
165 - 200 197 17 78.35 Pass 197.5 5.2 48.36 Pass
200 - 250 202.95 17.5 78.54 Pass 240 5.8 49.64 Pass
250 - 320 315.45 19.2 81.44 Pass 315.85 7.4 51.45 Pass
320 - 400 370.25 19.5 82.49 Pass 399.7 8.5 52.99 Pass
400 - 520 474.05 21.4 83 Pass 484.25 9.2 93 Pass
520 - 660 629.3 22.8 83 Pass 606.7 10.7 53 Pass
660 - 820 793.55 24 .4 83 Pass 814.05 12.2 53 Pass
820 - 1000 927.45 25.6 83 Pass 993.3 14.2 53 Pass

4.12.2 Analysis of radiated emission test for frequency range 30 MHz-1000 MHz with

antenna in vertical polarization
: Freq. of .
Freq. of Maximum Maxima Maximum
Freq. Maxima | Measureme Peak Result b Measuremen | Average Result
Band by Peak nt by Peak | Limitin for Averyage t by Average limit for
(MHz) Detector detector (dBuV/m) Peak Detector detector (dBuV/m) | Average
(MHz) (dBuV/im) (MHz) (dBuVim)
30 - 50 30.35 15 81.87 Pass 30.35 6.8 51.87 Pass
50 -75 70.65 11.4 72.65 Pass 74.15 0.3 42 .12 Pass
75 - 100 97.75 1% 73.74 Pass 99.7 5.2 43.87 Pass
100 - 130 105.45 16.9 74.24 Pass 103.55 10.5 44 .12 Pass
130 - 165 162.7 14.9 77.09 Pass 149.45 3.2 46.53 Pass
165 - 200 198.7 16.3 78.4 Pass 198.25 5.3 48.39 Pass
200 - 250 247 .1 17.9 79.83 Pass 201.7 5.8 48.5 Pass
250 - 320 314.15 19.1 81.41 Pass 316.65 10 51.46 Pass
320 - 400 324.85 19.8 81.63 Pass 399.4 8.2 52.99 Pass
400 - 520 i - 21.3 83 Pass 483.5 Q.2 b3 Pass
520 - 660 659.05 23 83 Pass 615.85 10.7 53 Pass
660 - 820 819.75 24.5 83 Pass 804.1 12.4 53 Pass
820 - 1000 | 869.05 25.8 83 Pass 994 .8 14.2 53 Pass
P S SHINKAR
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413 TEST SETUP PHOTO

4.13.1 Test setup photo with Bi-conical antenna position in front of centre of wiring
harness.

4.13.2 Test setup photo with Log-periodic antenna position in front of centre of wiring
harness.

A C GAMI A A DESHPANDE
ENGINEER MANAGER Dy. DIRECTOR & HOD
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ANNEXURE 05

5.1 TEST SPECIFICATIONS

TEST DETAILS

2009 STANDARD.

CONDUCTED TRANSIENT EMISSION TEST AS PER AIS004 (PARTS3)

TEST DATE 24-Oct-2016

5.2 DUT OPERATING CONDITIONS

DUT MODE OF

OPERATION FULL OPERATING Il | PARTIAL OPERATING POWER ON STATE
DIAGNOSTIC B B B
TOOLS CAN BUS CONV. USB BUS CONV. RS232 BUS CONV.
CONNECTED

5.3 MONITORING OF DUT

PASS/FAIL criteria automatically
controlled by EMC software.

by operator

PASS/FAIL criteria manually controlled

PASS/FAIL criteria not verified.

PASS/FAIL criteria controlled and
evaluated by the customer.

5.4 LABORATORY ENVIRONMENT TEST CONDITIONS

Ambient
temperature

+ 24.0 °C.

Requiread Relative
(23+5)°

C. | humidity

45.0 %RH.

5.5 TEST SETUP DETAILS

DUT Setup Details

DUT Setup Details

DUT Setup Details

A)

Test setup was done according to

1ISO 7637-2: 2004

Refer Std. ISO 7637-2: 2004
Clause No.4.3

Wooden | | Test table height from ground
5) T WD surics Metallic B | floor (900, i‘IgO)mm. .
C) Ground plane Copper . .
) Galvanized Steel i S A L
D) Whether the DUT and all test harness | Yes Placed on non-conductive,
of the DUT was placed (50, £5) mm, low relative permittivity
above the ground plane? No material.
Yes 3
E) Total length of test harness between o
DUT & artificial network (200, £50) mm.| No
F) Whether DUT was directly grounded | GND L
(GND) or isolated (ISO) from the ———-
ground plane? SO ®
G) No. of LISNs used (5uH/50Q)) 1 S
H) Shunt resistor (Rs) connected In 40 O -
parallel to the DUT & Ignition switch.
) Transient emission measurement Fast pulses
according to Slow pulses

]
[ =
T ———

——

m—

A S FARNANDIS

TEST
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5.6 DUT SUPPLY VOLTAGE DETAILS
Test voltage 24V System ~ | Current cons.
Un (27, £1) V %
Us (24, +0.4) V m| <'AmP.
Power sources Status Voltage
Yes H 12V ]
Battery supply (Up) - >4\ =
DC power supply (Ua) Yes 13.5V
(External DC power supply connected) No 27V =

5.7 TEST PROCEDURE

The interference voltages emitted from electronic systems and electrical components were
measured. The DUT was connected with the Switch S and the power supply-backed starter
battery via the AN. The interference voltage was measured between the terminals P and B of the
AN using a probe of an oscilloscope. Continuous interference sources are measured when the
Switch S was closed. The particular event was repeated for minimum 10 times, in order to

capture maximum transient amplitude.

5.8 TRANSIENT EMISSION TEST SET UP

5.8.1 Transient emission test set up- Fast pulses (nanosecond-to-microsecond range)

__1 1

| E B &

200 250 200 £50

el — - .

b) Fast pulses (nanosecond-to-microsecond range)

5.9 TEST OBSERVATION |
S;' m\elglsts ?eeqtgin::lepn;ly trarllnsai::lT:;n pael:'ox\llgdom Obsewede:;ﬁ::ig:ntramie"t
' line Part 3 for 24V System
1 Positive +150V g b
2 Negative 450V e et

L
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510 MEASUREMENT OF VOLTAGE TRANSIENT WAVEFORMS

5.10.1 Positive voltage transient waveform

10K points

100ps
+v26.0000us

Teme?u e T ] :m-—-. pr— LL@ . o ——— pr— — —
| | : Ul i | | : |
| 1 1 [ -117.04s € 0.00V
r . = £) 205.0us & 28.8V
l : ‘ & A322.0us A28.8V
E. ‘ ...... |
| : : | : '. | | |
W . - s a5 i B E G P &S L g i ou u e L Bl e el e wd
.” ' : ‘T %W\,M-

I gy, Ly PR - N L
: i l : 1

I e .._..__..... 6
22.0V J|17:32:03

5.10.2 Negative voltage transient waveform

Tek PreVu

. 1 . -
--------------

'—-83.00}15'
239.0MS

O

0.00 V
27.2V

O
b

A322.0lS

A27.2V

i
e i a s & ® _® @& w A& ¥ A ® »® =& =¥ 0 @ B
L& .l.
" T T
et ————
’ ' i
- 1 l
, : . |
L]
L] L -
% = — e == i e A o s
¥ 5 . "
b
B

100
1+ v60.0000us

10K points_

24 Oct 2016

8.00V J|17:27:37

Aol
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5.11 TEST SETUP PHOTO

5.11.1 Transient emission, general set-up (Switch on DUT side)

h(‘- M
21— 0!{ b L ‘;,;,l
A C GAMI A PAPADE % A A DESHPANDE
ENGINEER MANAGER Dy. DIRECTOR & HOD
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