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MARSTECH LIMITED

TEST MATRIX

TIA-968-A-3 and FCC 47 CFR Part 68 REQUIREMENTS, as applicable A IBICIFIPIOITEST # RATIONALE
ENVIRONMENTAL SIMULATION

Mechanical Shock 4.2.1 X Ixx [xIx |x 25 Page 23
Telephone Line Surge - Type A, Metallic 4.2.2.1 X IxIxx|x|x 20 fPage 20
Telephone Line Surge - Type A, Longitudinal 4.2.2.2 X xIxfx|x|x 21 N/A
Telephone Line Surge - Type B, Metallic 4.2.3.1 X X Ix fx |x |x 20 [Page 20

Telephone Line Surge - Type B, Longitudinal 4.2.3.2 X |xIx|x[x|x 21 N/A

Power Line Surge 4.2.4 X {x[x|x|x|x 22 Page 21
LEAKAGE CURRENT LIMITATIONS (ANALOG AND DIGITAL) 4.3 xxIx|x|x{x]| 23 Page 22
HAZARDOUS VOLTAGE LIMITATIONS

General T & R 4.4 X [xIxx|x|x 26 Page 24
E&M Leads 4.4.1.1t0 4.4.1.3

OPS Voltage 4.4.1.4 X 33 |IN/A

DID Voltage 4.4.1.5 33 |N/A

LADC Current and Voltage 4.4.1.6

Ringdown Voiceband Private Line & Metallic Channel 4.4.1.7

Physical Separation of Leads 4.4.2 X |xx fx |x |x 30 [N/A

Ringing Source Limitations 4.4.4 X 17 N/A
Intentional Operational Paths to Ground 4.4.5.1 xIx|x|xix 24 N/A
Intentional Protective Paths to Ground 4.4.5.2 xIxIx|x|x|x 24 IN/A
SIGNAL POWER LIMITATIONS 4.5

Voiceband Signal Power Internal Signal Circuits 4.5.2.1 X |x [x |x 04 |N/A
Voiceband Signal Power - Network Control Signals 4.5.2.2 x |x |x 27 Page 25

DC Conditions for Through Transmission (On Premise) 4.5.2.3.1 X |x|x]x

Data Equipment Connect. For Through Transmission 4.5.2.3.2 x |x |x

Voiceband Signal Power - Data 4.5.2.1, 4.5.2.4 x[xIx [x 04 N/A

05  IN/A

Through Transmission Amplification 4.5.2.5.1 x| x[x|x] |x 12 |N/A

Through Transmission 4.5.2.5.2 xIxix|[x] |x 14 IN/A

Tie Trunk Interfaces 4.5.2.6 X

DC Conditions for OPS Ports 4.5.2.7 X 40 N/A

Signal Power 3995 Hz - 4005 Hz 4.5.3 X [x|x|x 06 Pages 10 and 11

13 N/A

Voiceband Longitudinal Voltage - 0.1kHz to 4 kHz 4.5.4 X |x |x {x 03 Pages 8 and 9
Non-LADC Metallic Voltage - 4 kHz to 6 MHz 4.5.5.1 X |x Ix |x 06 Pages 10 and 11
Non-LADC Longitudinal Voltage - 4 kHz to 6 MHz 4.5.5.2 X |xfx|x 03 Pages 8 and 9
TRANSVERSE BALANCE LIMITATIONS

Analog 4.6.1, 4.6.2 X |x 28 Page 26
Digital 4.6.1, 4.6.3 X |x 28 N/A

NOTE: A - Loop Start *
B - Ground Start

C - Reverse Battery

F - Tie Trunk Conventional 2 Wire
P - Digital 1.544 MHz DE
Q - Digital 1.544MHz DD
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MARSTECH LIMITED

TEST MATRIX
T1A-968-A-3 and FCC 47 CFR Part 68 REQUIREMENTS, as applicable A _|B] Ol TEST # |RATIONALE
e e A Do R NG VBN T, a5 applicable A |B L Lo 7
ON-HOOK IMPEDANCE LIMITATIONS 4.7
DC Resistance 4.7.2.1, 4.7.2.1.1 X 10 Pages 15 and 16
DC Current During Ringing 4.7.2.1.2, 4.7.3.1 X |x 08 Page 13
Ringing Frequency Impedance (Metallic) 4.7.2.1.3, 4.7.3.2 X |x 29 Page 27
Ringing Frequency Impedance (Longitudinal) 4.7.2.1.4 X |x 09 [Page 14
REN Calculation 4.7.4 X |x Calculation
OPS Interfaces for PBX with DID 4.7.6
Stutter Dial Tone Detection 4.7.8.2 X [x 32 N/A
BILLING PROTECTION 4.8
Call Duration for Data Protective Circuitry 4.8.1 X [x 31 N/A
Call Duration for Data Equipment 4.8.5, 4.8.6 X [x 31 N/A
On-Hook Signal Requirements 4.8.2 X |x 02 Page 7
Loop Current Requirements 4.8.3 X |x 11 Page 17
Signalling Interference 4.8.4 x |x 07 Page 12
Operating Requirements for DID (Analog TE) 4.8.7 16 N/A
SIX AND EIGHT POSITION MINTATURE PLUGS AND JACKS 6.1 X |x X
PART 68 REQUIREMENT A IB Q_J TEST # [RATIONALE
MISCELLANEOUS FCC
Limitations on Automatic Redialling 68.318(c) X |x X 15 N/A
Line Seizure by Automatic Telephone Dialling Systems 68.318(c) X 15 N/A
Facsimile Machine Sender ID 68.318(d) X
Equal Access to Common Carriers 68.318(¢) x |x X
Belltap Immunity (FCC Form 730, item 31) 34 N/A
HEARING AID COMPATIBILITY 68.316 X X 18  |Pages 18 and 19
19 N/A
HEARING AID COMPATIBILITY - VOLUME CONTROL 68.317 X X 45 Pages 28 and 29

NOTE: A - Loop Start *
B - Ground Start

C - Reverse Battery

F - Tie Trunk Conventional 2-Wire
P - Digital 1.544 MHz DE
Q - Digital 1.544 MHz DD
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MARSTECH LIMITED

EQUIPMENT EVALUATION SUMMARY

The EUT complied with every applicable requirement of TIA-968-A-3 and FCC Part 68, as applicable, before and
after simulated environmental stress testing. It is the judgment of the technically qualified person responsible for
preparation of this engineering evaluation that the device now complies, and should continue to comply, with
TIA-968-A-3 and FCC Part 68, as applicable under normal conditions of usage throughout its life.

Refer to individual test pages for detailed results.

Ringer Equivalence Definition:

Q = 25M ohms/~ M ohm Q =0.0dc

Q = 150K ohms/2000.00 M ohms Q = 0.00008 dc
Q = 0.00 mA/0.6 mA Q =0.0dc

Q = Qg = 5x1600/1973.68 K ohms Q = 0.004 ac

Ringer equivalence is 0.0 dc
0.0B (ac) [Note: Customer wants AC REN as 0.1B]

CONCLUSION

The equipment complied with all of the technical requirements of TIA-968-A-3 and FCC Part 68, as applicable
before and after environmental stress.

It is the opinion of the technical reviewer that, based on the data presented herein, this equipment complies, and

will continue to comply, with TIA-968-A-3, and FCC Part 68, as applicable requirements under all conditions of
normal usage.

REPORT NO.: 26045C/26046C Page 4



MARSTECH LIMITED

TEST 01 OPERATIONAL PERFORMANCE Page 1 of 2
REFERENCE: CS-03, Issue 9, Part I, Clause 1.7; Part II, Clause 2.2
CONDITIONS: ON AND OFF HOOK
FEATURES TESTED (MODEL VOIP321XY/Z7)
BEFORE AFTER || BEFORE AFTER
STRESS STRESS STRESS STRESS
X MUTE X MUSIC-ON HOLD
HOLD X HANDSET SPEAKERPHONE X
X TRANSMISSION X CONFERENCE
X RINGER DETECTION X ON-HOOK DIALLING
X REDIAL X AUTO-DIALLING
ANSWERING MACHINE MODEM BAUD RATE
BPS
X CALLER ID X X VOICE CALL OVER THE X
INTERNET
Unit tested with the following:
(i) desk top PC Dell Dimensions 1100
(ii) monitor MAGDX700T
(FCC ID: IAWV7T001)
(iii) _keyboard (FCC ID: AQ6-7D30)
REFERENCE: *FCC Form 730 Item 17(c); *ACTA Guidelines & Procedures Item 12
*NETWORK SIGNALLING
O DUAL-TONE MULTI- | PULSE (R)
FREQUENCY (“DTMF”) (T)
v DTMF/PULSE (E) O NO SIGNALLING (N)
NOTE: T - If the device performs dual-tone multi-frequency (“DTMF”) signalling.

R - If the device performs rotary (pulse) signalling.
E - If the device performs either DTMF or pulse signalling (selectable).
N - If the device does no signalling.

RESULTS: OPERATES ACCORDING TO THE OPERATOR'S MANUAL
TECHNICIAN: Gary Nova DATE: 28 February 2006

REPORT NO.: 26045C/26046C
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MARSTECH LIMITED

TEST 01 OPERATIONAL PERFORMANCE Page 2 of 2
REFERENCE: CS-03, Issue 9, Part I, Clause 1.7; Part II, Clause 2.2
CONDITIONS: ON AND OFF HOOK
FEATURES TESTED (MODEL CIT300)
BEFORE AFTER (| BEFORE AFTER
STRESS STRESS STRESS STRESS
X MUTE X MUSIC-ON HOLD
HOLD X HANDSET SPEAKERPHONE X
X TRANSMISSION X CONFERENCE
X RINGER DETECTION X ON-HOOK DIALLING
X REDIAL X AUTO-DIALLING
ANSWERING MACHINE MODEM BAUD RATE
BPS
X CALLER ID X X VOICE CALL OVER THE X
INTERNET
Unit tested with the following:
(1) desk top PC Dell Dimensions 1100
(i) monitor MAGDX700T
(FCC ID: IAWV7T001)
(iif) _keyboard (FCC ID: AQ6-7D30)
REFERENCE: *FCC Form 730 Item 17(c); *ACTA Guidelines & Procedures Item 12
*NETWORK SIGNALLING
O DUAL-TONE MULTI- O PULSE (R)
FREQUENCY (“DTMF”) (T)
v DTMF/PULSE (E) 0 NO SIGNALLING (N)
NOTE: T - If the device performs dual-tone multi-frequency (“DTMF”) signalling.

R - If the device performs rotary (pulse) signalling.
E - If the device performs either DTMF or pulse signalling (selectable).
N - If the device does no signalling.

RESULTS: OPERATES ACCORDING TO THE OPERATOR'S MANUAL
TECHNICIAN: Gary Nova DATE: 01 March 2006

REPORT NO.: 26045C/26046C
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MARSTECH LIMITED

TEST 02 METALLIC AC ENERGY/ON-HOOK SIGNAL LEVEL
REFERENCE: CS-03, Issue 9, Part I, Clause 3.3.1/3.3.2; Part II, Clause 3.6.2; Part VII,
Clause 3.2.6 TIA-968-A, Clause 4.8.2
MEASURED VALUES
CONDI- FREQUENCY SPECIFICATION BEFORE AFTER
TION BAND STRESS STRESS
T-R 200-3995 Hz -55 dBm (CO Lines & Trunks) -73 dBm -73 dBm
T-R 200-3995 Hz -55 dBm (Channels & Reverse Battery)
RESULTS: MEETS THE REFERENCED TECHNICAL REQUIREMENT
TECHNICIAN: Gary Nova DATE: 28 February 2006

REPORT NO.: 26045C/26046C Page 7




MARSTECH LIMITED

TEST 03 LONGITUDINAL AC SIGNALS Page 1 of 2
REFERENCE: CS-03, Issue 9, Clause 3.3.3.1 (1)

A. LONGITUDINAL VOLTAGE F/4000 TRANSFER FUNCTION (100-4KHz, 500Q)
TIA-968-A, Clause 4.5.4

MEASURED VALUES (dBV)

MAX SPECIFICATION BEFORE STRESS AFTER STRESS
ON-HOOK, -30dBV -74 -74
OFF-HOOK, 20.7 mA -30dBV -74 -74
OFF-HOOK, 70 mA -30dBV -74 -74
B. LONGITUDINAL VOLTAGE (4KHz to 6MHz)

TIA-968-A, Clause 4.5.5.2

MEASURED VALUES (dBV)

FREQ. ON HOOK OFF HOOK 20.7 mA OFF HOOK 70 mA
RANGE | SPEC
(KHz) (dBV) Before Surge | After Surge | Before Surge | After Surge | Before Surge | After Surge
4- 12 -36 -70 -70 -70 -70 -70 -70
12 - 42 -60 -87 -87 -84 -84 -84 -84
42 - 270 -62 -87 -87 -84 -84 -84 -84
270 - 6000 | -30 -66 -66 -67 -67 -67 -67
RESULTS: MEETS THE REFERENCED TECHNICAL REQUIREMENT
TECHNICIAN: Gary Nova DATE: 28 February 2006

REPORT NO.: 26045C/26046C Page 8



MARSTECH LIMITED

TEST 03 LONGITUDINAL AC SIGNALS Page 2 of 2
REFERENCE: CS-03, Issue 9, Clause 3.3.3.1 (1)
(With VOIP Connected)
A. LONGITUDINAL VOLTAGE F/4000 TRANSFER FUNCTION (100-4KHz, 500Q)
TIA-968-A, Clause 4.5.4
MEASURED VALUES (dBYV)

MAX SPECIFICATION BEFORE STRESS AFTER STRESS
ON-HOOK, -30dBV -74 -74
OFF-HOOK, 20.7 mA -30dBV -74 -74
OFF-HOOK, 70 mA -30dBV -74 -74
B. LONGITUDINAL VOLTAGE (4KHz to 6MHz)

TIA-968-A, Clause 4.5.5.2

MEASURED VALUES (dBV)

FREQ. ON HOOK OFF HOOK 20.7 mA OFF HOOK 70 mA

RANGE | SPEC
(KHz) (dBY) Before Surge | After Surge | Before Surge | After Surge | Before Surge | After Surge

4- 12 -36 -68 -68 -68 -68 -68 -68

12 - 42 -60 -70 -70 -70 -70 -70 -70

42 - 270 -62 -70 -70 -71 -71 -71 -71
270 - 6000 [ -30 -57 -57 -58 -58 -58 -58
RESULTS: MEETS THE REFERENCED TECHNICAL REQUIREMENT
TECHNICIAN: Gary Nova DATE: 10 March 2006

REPORT NO.: 26045C/26046C Page 9



MARSTECH LIMITED

TEST 06 OUT OF BAND TRANSMITTED SIGNAL POWER Page 1 of 2
REFERENCE: CS-03, Issue 9, Cl. 3.4.6 (1), (2), and (3); 3.4.8
A. The Signal Power in the frequency band from 3995-4005 Hz shall be 18 dB below the

maximum permitted power of -9dBm for the Voice Band Signal.
TIA-968-A, Clause 4.5.3.1

MEASURED VALUES (dBm)
FREQ. Telephone Application Voice | Pre-Recorded Signals on Hold
RANGE Outgoing
(Hz) SPEC Messages
B.S. | A.S. B. S. A.S. B. S. A.S. B. S. A.S.
3995-4005| -27dBm Data/Voice -80 -80
B. METALLIC VOLTAGE
TIA-968-A, Clause 4.5.5.1
CENTRE MEASURED VALUES (dBV)
FREQ.
OF 8KHz ON HOOK OFF-HOOK 20.7 mA OFF-HOOK 70 mA
BAND |SPEC
(KHz) (dBV) B. S. A.S. B. S. A S. B. S. A.S.
4- 12 -18 -74 -74 -74 -74 -74 -74
12- 90 -55 -90 -90 -90 -90 -90 -90
90 - 270 -55 -90 -90 -90 -90 -90 -90
270 - 30000 | -15 -84 -84 -83 -83 -83 -83
RESULTS: MEETS THE REFERENCED TECHNICAL REQUIREMENT
TECHNICIAN: Gary Nova DATE: 27 February 2006

REPORT NO.: 26045C/26046C Page 10



MARSTECH LIMITED

TEST 06 OUT OF BAND TRANSMITTED SIGNAL POWER Page 2 of 2
REFERENCE: CS-03, Issue 9, Cl. 3.4.6 (1), (2), and (3); 3.4.8

(With VOIP Connected)
A. The Signal Power in the frequency band from 3995-4005 Hz shall be 18 dB below the

maximum permitted power of -9dBm for the Voice Band Signal.
TIA-968-A, Clause 4.5.3.1

MEASURED VALUES (dBm)

FREQ. Telephone Application Voice | Pre-Recorded Signals on Hold
RANGE Outgoing
(Hz) SPEC Messages
B.S. | A.S. B. S. A.S. B.S. A.S. B. S. A S.
3995-4005 | -27dBm Data/Voice -80 -80
B. METALLIC VOLTAGE

TIA-968-A, Clause 4.5.5.1

CENTRE MEASURED VALUES (dBV)
FREQ.
OF 8KHz ON HOOK OFF-HOOK 20.7 mA OFF-HOOK 70 mA
BAND |SPEC ‘
KHy |@Bvy| BS A.S. B. S. A.S. B.S. A.S.
4- 12 | -18 -74 74 -75 -75 -75 -75
12- 90 | -55 -90 -90 -90 -90 -90 -90
90- 270 | -55 -89 -89 -90 -90 -90 -90
270 - 30000 | -15 -66 -66 -62 -62 -62 -62
RESULTS: MEETS THE REFERENCED TECHNICAL REQUIREMENT
TECHNICIAN: Gary Nova DATE: 10 March 2006

REPORT NO.: 26045C/26046C Page 11



MARSTECH LIMITED

TEST 07 SINGLE FREQUENCY RESTRICTION
REFERENCE: CS-03, Issue 9, Part I, Cl. 3.5.2, 3.4.8; Part II, Cl. 3.6.4; Part VI, C1.3.5.4 and
Part VII, CL3.2.5; TIA-968-A, Clause 4.8.4
CONDITION: OFF-HOOK
CRITERIA: The energy in the 2450-2750 Hz band shall not exceed the energy in the 800-2450 Hz
band.
MEASURED VALUE
SPECIFICATION (RATIO X/Y)
MODE (RATIO X/Y) | BEFORE | AFTER
- STRESS STRESS
Telephone <1.0 <0.1 <0.1
Application Voice <1.0
Pre-Recorded Outgoing Messages <1.0
<1.0
<1.0
<1.0
X = Energy in 2450-2750 Hz Band Y = Energy in 800-2450 Hz Band

RESULTS: MEETS THE REFERENCED TECHNICAL REQUIREMENT

TECHNICIAN: Gary Nova

DATE: 28 February 2006

REPORT NO.: 26045C/26046C
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MARSTECH LIMITED

TEST 08 DC CURRENT DURING RINGING
REFERENCE: CS-03, Issue 9, Clause 3.7.2; TIA-968-A, Clause 4.7.2.3 and 4.7.3.1
SPECIFICATIONS MEASURED VALUE (mA)
RINGER AC DC I max. BEFORE STRESS | AFTER STRESS
TYPE V RMS VOLTS (mA)
B 40-130V, 15 Hz +56.5 3 0.0 0.0
B 40-130V, 15 Hz -56.5 3 0.0 0.0
A, B&IC 40-130V, 20 Hz +56.5 3 0.0 0.0
A, B&IC 40-130V, 20 Hz -56.5 3 0.0 0.0
A,B&IC 40-130V, 30 Hz +56.5 3 0.0 0.0
A, B&IC 40-130V, 30 Hz -56.5 3 0.0 0.0
B 62-130V, 35Hz +56.5 3 0.0 0.0
B 62-130V, 35Hz -56.5 3 0.0 0.0
B 62-130V, 40Hz +56.5 3 0.0 0.0
B 62-130V, 40Hz -56.5 3 0.0 0.0
B 62-130V, 45Hz +56.5 3 0.0 0.0
B 62-130V, 45Hz -56.5 3 0.0 0.0
B 62-150V, 50Hz +56.5 3 0.0 0.0
B 62-150V, 50Hz -56.5 3 0.0 0.0
B 62-150V, 55Hz +356.5 3 0.0 0.0
B 62-150V, 55Hz -56.5 3 0.0 0.0
B 62-150V, 60Hz +56.5 3 0.0 0.0
B 62-150V, 60Hz -56.5 3 0.0 0.0
B 62-150V, 64Hz +56.5 3 0.0 0.0
B 62-150V, 64Hz -56.5 3 0.0 0.0
B 62-150V, 68Hz +56.5 3 0.0 0.0
B 62-150V, 68Hz -56.5 3 0.0 0.0
RESULTS: MEETS THE REFERENCED TECHNICAL REQUIREMENT
TECHNICIAN: Gary Nova DATE: 28 February 2006

REPORT NO.: 26045C/26046C Page 13



MARSTECH LIMITED

TEST 09 ON-HOOK IMPEDANCE

REFERENCE: CS-03, Issue 9, Clause 3.7.3.1 (2); TIA-968-A, Clause 4.7.2.5

CRITERIA: The AC Impedance from tip to ground and ring to ground during simulated ringing

shall be greater than 100KQ
CURRENT (pA) IMPEDANCE
SPECIFICATION (DC + AC RMYS) (KQ)

CRITERIA| VOLTAGE/ |RINGER TYPE| BEFORE AFTER BEFORE AFTER

(KQ) FREQ STRESS STRESS STRESS STRESS
(Hz)

TIP TO GROUND AC MEASUREMENT:
> 100 130/15 B 0 0 o 0
> 100 130/20 A&B 0 0 o0 o0
> 100 130/30 A&B 0 0 o0 o0
> 100 130/35 B 0 0 oo %
> 100 130/40 B 0 0 o o
> 100 130/45 B 0 0 o o0
> 100 150/50 B 0 0 o0 o
> 100 150/55 B 0 0 oo o0
> 100 150/60 B 0 0 oo oo
> 100 150/64 B 0 0 oo -
> 100 150/68 B 0 0 oo o

RING TO GROUND AC MEASUREMENT:
> 100 130/15 B 0 0 o0 o
> 100 130/20 A&B 0 0 oo o
> 100 130/30 A&B 0 0 oo o
> 100 130/35 B 0 0 oo o0
> 100 130/40 B 0 0 o0 o0
> 100 130/45 B 0 0 oo 00
> 100 150/50 B 0 0 oo oo
> 100 150/55 B 0 0 o0 oo
> 100 150/60 B 0 0 o0 oo
> 100 150/64 B 0 0 o0 o
> 100 150/68 B 0 0 oo oo

Ringer Equivalence: Sensitivity of reading is limited to 1000KQ

RESULTS: MEETS THE REFERENCED TECHNICAL REQUIREMENT

TECHNICIAN: Gary Nova DATE: 28 February 2006

REPORT NO.: 26045C/26046C Page 14



MARSTECH LIMITED

TEST 10 ON-HOOK DC RESISTANCE Page 1 of 2

REFERENCE: CS-03, Issue 9, Clause 3.7.1; TIA-968-A, Clause 4.7.2.1 and 4.7.2.2

CRITERIA: The DC Resistance Tip to Ring, Tip to Ground, Ring to Ground shall be greater than

SMQ from 1-100 Volts and greater than 30KQ from 100-200 Volts.
DC CURRENT DC RESISTANCE
SPECIFICATION A) Vi (MQ)
MINIMUM DC VOLTAGE BEFORE AFTER BEFORE AFTER
RESISTANCE APPLIED STRESS STRESS STRESS STRESS

TIP TO RING
5MQ +1V 0 0 % oo
SMQ -1V 0 0 oo o0
5MQ +5V 0 0 00 o0
SMQ 5V 0 0 o o
SMQ +10V 0 0 o oo
SMQ -10V 0 0 00 o
SMQ +20V 0 0 0 oo
SMQ 20V 0 0 0 %
SMQ +30V 0 0 oo -
SMQ 30V 0 0 o0 o0
5MQ +40V 0 0 o oo
SMQ -40 V 0 0 oo o0
SMQ +50 V 0 0 o o0
SMQ -50V 0 0 o0 -
5MQ +60 V 0 0 oo o
SMQ -60 V 0 0 o 0
5MQ +70 V 0 0 o0 o
SMQ -70 V 0 0 = o
SMQ +80 V 0 0 o o0
SMQ -80 V 0 0 o o0
SMQ +90 V 0 0 = 0
SMQ -90 V 0 0 = o
SMQ +100V 0 0 = oo
SMQ -100V 0 0 o -
30KQ + 150V 0 0 oo o
30KQ -150V 0 0 oo o
30KQ +200V 0.1 0.1 2000.00 2000.00
30KQ 200V -0.1 -0.1 2000.00 2000.00

REPORT NO.: 26045C/26046C
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MARSTECH LIMITED

TEST 10 ON-HOOK DC RESISTANCE Page 2 of 2
DC CURRENT DC RESISTANCE
SPECIFICATION (A VI (MQ)
MINIMUM DC VOLTAGE BEFORE AFTER BEFORE AFTER
RESISTANCE APPLIED STRESS STRESS STRESS STRESS
RING TO GROUND
SMQ +100V 0 0 o o0
SMQ -100V 0 0 © 0
30KQ + 150V 0 0 o o0
30KQ -150V 0 0 o oo
30KQ +200V 0 0 o0 oo
30KQ -200V 0 0 o o0

TIP TO GROUND

SMQ +100V 0 0 oo o0
SMQ -100V 0 0 o o
30KQ +150V 0 0 % 0
30KQ -150V 0 0 o0 o0
30KQ +200V 0 0 o oo
30KQ -200V 0 0 % 0

RESULTS: MEETS THE REFERENCED TECHNICAL REQUIREMENT

TECHNICIAN: Gary Nova DATE: 28 February 2006

REPORT NO.: 26045C/26046C Page 16



MARSTECH LIMITED

TEST 11 BILLING PROTECTION - VOICE & DATA EQUIPMENT
REFERENCE: CS-03, Issue 9, Clause 3.5.1; TIA-968-A, Clause 4.8.3
BILLING PROTECTION
Handset Earpiece/Speakerphone
SPECIFICATIONS OFF-HOOK MEASURED VALUES (mA)
I 1 unit INIT'L CURRENT | HOLD CURRENT IN 5 SECONDS
LOOP (200 Q) -25%
(mA) (mA) BEFORE | AFTER | BEFORE | AFTER | BEFORE | AFTER
STRESS | STRESS | STRESS | STRESS | STRESS | STRESS
+42.5V +22 15.5 20.7 20.7 — — 20.7 20.7
1740 Q
-42.5V -22 -15.5 -20.7 -20.7 — — -20.7 -20.7
1740 Q
+52.5V +37.5 274 36.5 36.5 — — 36.5 36.5
1200 Q
-52.5V -37.5 -27.4 -36.5 -36.5 — — -36.5 -36.5
1200 Q
+52.5V +87.5 72.7 96.9 96.9 — — 97.1 97.1
400 Q
-52.5V -87.5 -72.7 -96.9 -96.9 — — -97.1 -97.1
400 Q
CURRENT DOESN'T DECREASE MORE THAN 25% AFTER 5 SECONDS
RESULTS: MEETS THE REFERENCED TECHNICAL REQUIREMENT
TECHNICIAN: Gary Nova DATE: 28 February 2006

REPORT NO.: 26045C/26046C
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MARSTECH LIMITED

TEST 18 HEARING AID COMPATIBILITY TEST Page 1 of 2
REFERENCE; CS-03, Issue 9, Part V Clause 4 FCC, Part 68, Clause 68.316
CONDITION: SPEAKER Kan Tsang  SD157BH-C1 (MODEL VOIP321XY/ZZ)
CRITERIA: 1. AXIAL > -19dB

2. RADIAL > -27dB
3. FREQUENCY RESPONSE WITHIN LIMITS ON GRAPH

INPUT: 1KHz AT -10 dBV READING: dB RELATIVE TO 1A/m
1. AXIAL : -5.5dB
2. RADIAL: 0 DEG.: -14.5 dB 90 DEG.: -16 dB
180 DEG.: -14.5 dB 270 DEG.: -16 dB
3. FREQUENCY RESPONSE:
LOW VOLUME
20{ - —
] |
c i
g | .
E L w s s 8 8
3z s’ et
R e
I8 . *
g oo . u/ D e — \
g . * .+ s / \
840~ /
b /
2 1 ,
300 500 1000 2000 3300

Frequency (Hz)

Figure 4.2

Magnetic Field Intensity Frequency Response for Receivers with an Axial Field that Exceeds -19dB Relative to 1
A/m Without Using an Integrator (See Section 4.4 and Figure 2).

RESULTS: MEETS THE REFERENCED TECHNICAL REQUIREMENT

TECHNICIAN: Gary Nova DATE: 28 February 2006

REPORT NO.: 26045C/26046C Page 18



MARSTECH LIMITED

TEST 18 HEARING AID COMPATIBILITY TEST Page 2 of 2
REFERENCE: CS-03, Issue 9, Part V Clause 4 FCC, Part 68, Clause 68.316
CONDITION: SPEAKER Kan Tsang  SD157BH-2 (MODEL CIT300)

CRITERIA: 1. AXIAL > -19dB

2. RADIAL > -27 dB
3. FREQUENCY RESPONSE WITHIN LIMITS ON GRAPH

INPUT: 1KHz AT -10 dBV READING: dB RELATIVE TO 1A/m
1. AXIAL : -7.5dB
2. RADIAL: 0 DEG.: -18.5dB 90 DEG.: -19 dB
180 DEG.: -19.5dB 270 DEG.: -19dB
3. FREQUENCY RESPONSE:
LOW VOLUME
20‘ —

@ 10 —

g

E 'lllllll'...

T Lt

.@ 0 mem————— . *

i 0 —

.g . . . . |/ —— \

g . . “ / \

8.0 —“.‘—'é

2

2 |
ki 500 1000 2000 3300
Frequency (Hz)
Figure 4.2

Magnetic Field Intensity Frequency Response for Receivers with an Axial Field that Exceeds -19dB Relative to 1
A/m Without Using an Integrator (See Section 4.4 and Figure 2).

RESULTS: MEETS THE REFERENCED TECHNICAL REQUIREMENT

TECHNICIAN: Gary Nova DATE: 01 March 2006

REPORT NO.: 26045C/26046C Page 19



MARSTECH LIMITED

TEST 20 METALLIC VOLTAGE SURGE (TYPE A)

REFERENCE: CS-03, Issue 9, Clause 2.4;  TIA-968-A, Clause 4.2.2.1

CRITERIA: The unit shall not cause harm to the Network after the Metallic Voltage Surges.

TEST CONDITION APPLIED TO RESULT *

+800V (10 x 560 uS) ON-HOOK T-R Satisfactory
-800V (10 x 560 uS) ON-HOOK T-R Satisfactory
+800V (10 x 560 uS) OFF-HOOK/SPEAKERPHONE T-R Satisfactory
-800V (10 x 560 uS) OFF-HOOK/SPEAKERPHONE T-R Satisfactory
+800V (10 x 560 uS) OFF-HOOK (HANDSET) T-R Satisfactory
-800V (10 x 560 uS) OFF-HOOK (HANDSET) T-R Satisfactory
4800V (10 x 560 uS) HOLD T-R —
-800V (10 x 560 uS) HOLD T-R —

*Unit operational after surge

METALLIC YOLTAGE SURGE (TYPE B)

TIA-968-A, Clause 4.2.3.1

TEST CONDITION APPLIED TO RESULT *
+1000V (9 x 720 uS) ON-HOOK T-R Satisfactory
- 1000V (9 x 720 uS) ON-HOOK T-R Satisfactory
+ 1000V (9 x 720 uS) OFF-HOOK/SPEAKERPHONE T-R Satisfactory
- 1000V (9 x 720 uS) OFF-HOOK/SPEAKERPHONE T-R Satisfactory
+1000V (9 x 720 uS) OFF-HOOK/HANDSET T-R Satisfactory
- 1000V (9 x 720 uS) OFF-HOOK/HANDSET T-R Satisfactory
+1000V (9 x 720 uS) HOLD T-R —

- 1000V (9 x 720 uS) HOLD T-R —

*Unit operational after surge.

RESULTS: MEETS THE REFERENCED TECHNICAL REQUIREMENT

TECHNICIAN:

Gary Nova DATE: 28 February 2006

REPORT NO.: 26045C/26046C Page 20



MARSTECH LIMITED

TEST 22 LONGITUDINAL VOLTAGE/POWER LINE SURGE

REFERENCE: CS-03, Issue 9, Clause 2.5;

TIA-968-A, Clause 4.2.4

CRITERIA: The unit shall not cause harm to the Network after the Longitudinal Voltage/Power

Line Surges.

TEST CONDITION APPLIED TO RESULT
+2500V (2 x 10) ON-HOOK PHASE TO NEUTRAL Satisfactory
+2500V (2 x 10) ON-HOOK PHASE TO NEUTRAL Satisfactory
+2500V (2 x 10) ON-HOOK PHASE TO NEUTRAL Satisfactory
-2500V (2 x 10) ON-HOOK PHASE TO NEUTRAL Satisfactory
-2500V (2 x 10) ON-HOOK PHASE TO NEUTRAL Satisfactory
-2500V (2 x 10) ON-HOOK PHASE TO NEUTRAL Satisfactory

RESULTS: MEETS THE REFERENCED TECHNICAL REQUIREMENT

TECHNICIAN: Gary Nova

DATE: 28 February 2006

REPORT NO.: 26045C/26046C
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MARSTECH LIMITED

TEST 23 LONGITUDINAL STEADY STATE VOLTAGE (DIELECTRIC
STRENGTH)/LEAKAGE CURRENT
REFERENCE: CS-03, Issue 9, Clause 2.2; TIA-968-A, Clause 4.3
CRITERIA: Leakage Current shall not exceed 10mA Peak
Points Tested
X a) Tip, Ring and other Telephone Connections
X b) Commercial Power Connections
X c) Exposed Conductive Surfaces or Exposed Circuitry
d) Terminals to Certified (approved) protective circuitry or Non-certified (non-approved)
Equipment
e) All Auxiliary Lead Terminals
f) All E & M Lead Terminals
o) All PR, PC, CY1 and CY2 Leads
TEST MEASURED VALUE (mA Peak)
TEST VOLTAGE
COMBINATIONS | Vrms, 60Hz CRITERIA  [BEFORE STRESS  [AFTER STRESS
X (a) and (b) 1500 10mA 0.07 0.07
X (a) and (c) 1000 10mA 3.38 3.38
(a) and (d) 1000 10mA
(a) and (e) 1000 10mA
(a) and (f) 1000 10mA
(a) and (g) 1000 10mA
X (b) and (c) 1500 10mA 0.05 0.05
(b) and (d) 1500 10mA
(b) and (e) 1500 10mA
(b) and (f) 1500 10mA
(b) and (g) 1500 10mA
(c) and (e) 1000 10mA
(c) and (f) 1000 10mA
(d) and (e) 1000 10mA
(d) and () 1000 10mA
(e) and () 1000 10mA
RESULTS: MEETS THE REFERENCED TECHNICAL REQUIREMENT
TECHNICIAN: Gary Nova DATE: 28 February 2006

REPORT NO.: 26045C/26046C Page 22



MARSTECH LIMITED

TEST 25 MECHANICAL SHOCK
REFERENCE: CS-03, Issue 9, Clause 2.1; TIA-968-A, Clause 4.2.1
CRITERIA: The unit shall not cause harm to the Network after the Drop Shock Stresses
EQUIPMENT WEIGHT: Unpackaged (Ib): 1.6
EQUIPMENT TEST DAMAGE
UNPACKAGED (All drops onto concrete covered with 3 mm asphalt tile.)
Handheld 18 random 1.5 m drops. None
Desk Top One 750 mm drop on each normal or designated rest face. None
(0-5kg) One 750 mm drop on other faces and corners. None
One 750 mm drop on each corner. None
One 750 mm edgewise and corner-wise drop on each edge and corner None
adjacent to rest face.
RESULTS: MEETS THE REFERENCED TECHNICAL REQUIREMENT
TECHNICIAN: Gary Nova DATE: 28 February 2006

REPORT NO.: 26045C/26046C
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MARSTECH LIMITED

TEST 26

REFERENCE:

CRITERIA:

RESULTS:

TECHNICIAN:

HAZARDOUS VOLTAGES

CS-03 , Issue 9, Clause 2.3.1; TIA-968-A, Clause 4.4.1

Voltage shall not exceed 70 V Pk after 1 second.

VOLTAGE MEASURED AT:

MEASURED VALUE

PEAK VOLTAGE (V)
MEASURED LEADS B. S. A.S.
TIP TO RING 0 0
TIP TO GROUND — —
RING TO GROUND — —

TIP & RING TO GROUND

MEETS THE REFERENCED TECHNICAL REQUIREMENT

Gary Nova DATE:

28 February 2006

REPORT NO.: 26045C/26046C
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MARSTECH LIMITED

TEST 27 NETWORK CONTROL SIGNALLING
REFERENCE: CS-03, Issue 9, Clause 3.4.3; TIA-968-A, Clause 4.5.2.2
CRITERIA: Limitation on Signal Sources Primarily Intended for Network Signalling in Voice and

Data Equipment.

Handset Earpiece/Speakerphone

SIGNAL LEVEL IN dBm MEASURED
WITH VARIOUS LOOP CURRENTS
SPECIFICATION
BEFORE STRESS (dBm) AFTER STRESS (dBm)
BUTTON LIMIT (dBm)
DESIGNA-
TION DTMF TIE OTHER | 20mA | 40mA | 70mA | 20mA | 40mA | 70 mA
TRUNK
"0" 0 -4 -9 -8 -8 -8 -8 -8 -8
"1" 0 -4 -9 -8 -8 -8 -8 -8 -8
" 0 -4 -9 -8 -8 -8 -8 -8 -8
"3 0 -4 9 -8 -8 -8 -8 -8 -8
"4 0 -4 -9 -8 -8 -8 -8 -8 -8
"5 0 -4 -9 -8 -8 -8 -8 -8 -8
"6" 0 -4 -9 -8 -8 -8 -8 -8 -8
"7 0 4 9 -8 -8 -8 -8 -8 -8
"g" 0 -4 9 -8 -8 -8 -8 -8 -8
"g" 0 -4 -9 -8 -8 -8 -8 -8 -8
e 0 -4 -9 -8 -8 -8 -8 -8 -8
" 0 -4 -9 -8 -8 -8 -8 -8 -8
RESULTS: MEETS THE REFERENCED TECHNICAL REQUIREMENT
TECHNICIAN: Gary Nova DATE: 28 February 2006

REPORT NO.: 26045C/26046C Page 25



MARSTECH LIMITED

TEST 28 TRANSVERSE BALANCE
REFERENCE: CS-03, Issue 9, Clause 3.6; TIA-968-A, Clause 4.6
CRITERIA: Transverse Balance Shall not be less than minimum values specified below.
dB BALANCE
SPECIFICATION ON-HOOK OFF-HOOK
BEFORE | AFTER BEFORE AFTER
STRESS | STRESS STRESS STRESS
FREQ. MINIMUM LOOP CURRENT (mA) { LOOP CURRENT (mA)
(Hz) BALANCE
REQUIREMENT 20 45 70 20 45 70
200 60 On Hook >90 >90 >90 >90 >90 >90 >90 >90
(40 Off Hook
and Data)
400 60 On Hook >90 >90 >90 >90 >90 >90 >90 >90
(40 Off Hook
and Data)
600 60 On Hook >90 >90 >90 >90 >90 >90 >90 >90
(40 Off Hook
and Data)
800 60 On Hook >90 >90 >90 >90 >90 >90 >90 >90
(40 Off Hook
and Data)
1000 60 On Hook >90 >90 >90 >90 >90 >90 >90 >90
(40 Off Hook
and Data)
2000 40 > 90 >90 >90 >90 >90 >90 >90 >90
3000 40 90 90 >90 >90 >90 >90 >90 >90
4000 40 90 90 >90 >90 >90 >90 >90 >90
RESULTS: MEETS THE REFERENCED TECHNICAL REQUIREMENT
TECHNICIAN: Gary Nova DATE:

28 February 2006

REPORT NO.: 26045C/26046C
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MARSTECH LIMITED

TEST 29 METALLIC AC IMPEDANCE DURING RINGING
REFERENCE: CS-03, Issue 9, Clause 3.7.3.1 (1); TIA-968-A, Clause 4.7.2.4
CRITERIA: During Ringing Voltage application AC Impedance shall exceed 1400Q @ 20Hz or
1000Q @ 30Hz (16002 from 15Hz - 68Hz depending on Ringer Type - FCC only).
SPECIFICATION AC CURRENT (pA) IMPEDANCE (KQ)
FREQ. VOLTAGE | RINGER BEFORE AFTER BEFORE AFTER
(Hz) (VAO) TYPE STRESS STRESS STRESS STRESS
15 40 B 2.00 2.00 20000.00 20000.00
15 130 B 11.00 11.00 11818.18 11818.18
20 40 A&B 3.00 3.00 13333.33 13333.33
20 130 A&B 16.00 16.00 8125.00 8125.00
30 40 A&B 5.00 5.00 8000.00 8000.00
30 130 A&B 26.00 26.00 5000.00 5000.00
35 62 B 12.00 12.00 5166.67 5166.67
35 130 B 30.00 30.00 4333.33 4333.33
40 62 B 14.00 14.00 4428.57 4428.57
40 130 B 36.00 36.00 3611.11 3611.11
45 62 B 16.00 16.00 3875.00 3875.00
45 130 B 40.00 40.00 3250.00 3250.00
50 62 B 17.00 17.00 3647.06 3647.06
50 150 B 50.00 50.00 3000.00 3000.00
55 62 B 19.00 19.00 3263.16 3263.16
55 150 B 56.00 56.00 2678.57 2678.57
60 62 B 21.00 21.00 2952.38 2952.38
60 150 B 64.00 64.00 2343.75 2343.75
64 62 B 23.00 23.00 2695.65 2695.65
64 150 B 70.00 70.00 2142.86 2142.86
68 62 B 25.00 25.00 2480.00 2480.00
68 150 B 76.00 76.00 1973.68 1973.68

FCC RINGER TYPE:

RESULTS:

TECHNICIAN:

B

MEETS THE REFERENCED TECHNICAL REQUIREMENT

Gary Nova

DATE:

28 February 2006

REPORT NO.: 26045C/26046C
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