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1 IDENTIFICATION SUMMARY

1.1 Test Laboratory

TUV Rheinland of North America, Inc.
1775 Old Highway 8, Suite 107

St. Paul, MN USA 55112

Tel. +1 (651) 639-0775

Fax. +1 (651) 639-0873

UKAS accredited testing laboratory, no. 1845

1.2 Limits and Reservations

This test report satisfies European Standard EN 45001 (1989), 1SO Guide 25, NIST Handbook 150 and
NAMAS accreditation standard M10. The test results in this test report apply only to the particular System
under Test (SUT) and component Implementations under Test (IUTSs) declared in thistest report.

1.3 Client Information

Name : Linear Technology Corporation
Street : 1630 M cCarthy Blvd.

City : Milpitas, CA 95035

Country :USA

Phone . +1 408 432-1900

Fax : +1 408 434-6441

Contact Person  : Todd Nelson

Phone : +1 408 432-1900

Fax : +1 408 434-6441

1.4 Product

Supplier’'sname  : Linear Technology Corporation
Street : 1630 McCarthy Blvd.

City : Milpitas, CA 95035

Country cUSA

Phone : +1 408 432-1900

Fax . +1 408 434-6441
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14.1 System under Test (SUT)

SUT Hardware
Configuration for
testing (PC, Bus
System, Clock etc.)

Stand Alone device.

Operating System -—-

Version No.

Miscellaneous ---

1.4.2 Typeof Product
Multiprotocol Transceiver.
1.4.3 Description of Product

This deviceis amultiprotocol transceiver with software selectable transceiver support. Thisdeviceisademo
circuit that provides chip level interfacing to the components that support the varied protocols.
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144 15-pin DTE/DCE interface SO 4903
(CCITT Recommendation X.21/V.10/V.11 interface)

Name Demo Cir cuit
Version/Model 513A
Seria No. NA
Minimum speed NA
(bit/s)
Maximum speed
(bit/s) 8 Mbps
Interface board NA
: V.11 Transmitter: LTC2845, L TC2846 L
Chip set V10 Transmitter: L TC2845 Receiver: LTC2845, LTC2846
Cable (name, P/N) | NA
Cable Length NA

Supported Circuits

Circuit

1

103 TxD

105 RTS
104 RxD
106 CTS
115 RxC
113 TxCE
8

103 TxD

105 RTS
104 RxD
106 CTS
115 RxC
113 TxCE
15

107 DSR
108 DTR

109 DCD

114 TxC

140 RL
141 LL

supported
X) v.11 (X)
TA)  (X) ()
CA)  (X) ()
R(A)  (X) ()
I(A)  (X) ()
S(A)  (X) ()
B(A)  (X) ()
G 0) ()
T®B) X ()
c(B) (X) ()
R(B) (X) ()
IB)  (X) ()
SB)  (X) ()
B(B) (X) 0)
Reserved for future interna
(A/B)  (X) ()
(A/B)  (X) ()
(A/B)  (X) ()
(A/B)  (X) 0)
() (X)
0) (X)

tional use
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145 25-pin DTE/DCE interfacelSO 2110
(CCITT Recommendation V.24/V.28 (RS232) interface)

Name Demo Circuit
Version/Model 513A

Serial No. NA

Minimum speed NA

(bit/s)

Maximum speed

(bit/s) 120 kbps

Interface board NA

Chip set V.28 Transmitter: LTC2846, LTC2845 | V.28 Receivers: LTC2846, L TC2845
Cable (name, PIN) | NA

Cable Length NA

Supported Circuits

CCITT circuit supported
102 7 () gnd
103 TxD X)
104 RxD X)
105 RTS X)
106 CTS X)
107 DSR X)
108 DTR X)
109 DCD X)
113 TxCE X)
114 TxC X)
115 RxC X)
125 RI X)
140 RL X)
141 LL X)
142 ™ X)
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146 34-pin DTE/DCE interface SO 2593

(CCITT Recommendation V.35 interface)
Name Demo Circuit
Version/Model 513A
Serial No. NA
Minimum speed NA
(bit/s)
Maximum speed
(bit/s) 8 Mbps
Interface board NA
Chip set V.35 Transmitter: L TC2846 V.35 Receivers. L TC2846
P V.28 Transmitter: L TC2845 V.28 Receivers: L TC2845

Cable (name, P/N)
Cable Length
Supported Circuits
CCITT circuit A-wire B-wire Electrical characteristics supported
102a A () gnd
102 B () gnd
103 TxD P S V.35(X) V.11() X)
104 RxD R T V.35 (X) V.11() X)
105 RTS C V.28 (X) V.10() X)
106 CTS D V.28 (X) V.10() X)
107 DSR E V.28 (X) V.10() X)
108 DTR H V.28 (X) V.10() X)
109 DCD F V.28 (X) V.10() X)
113 TxXCE U w V.35(X) V.11() X)
114 TxC Y AA V.35(X) V.11() X)
115 RxC \Y X V.35(X) V.11() X)
125 Rl J V.28 (X) V.10() X)
140 RL N V.28 (X) V.10() X)
141 LL L V.28 (X) V.10() X)
142 TM NN V.28 (X) V.10() X)
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147 37-pin DTE/DCE interface |1 SO 4902
(CCITT Recommendation V.36 interface)

Name Demo Circuit
Version/Model 513A

Seria No. NA
Minimum speed NA

(bit/s)

Maximum speed

(bit/s) 8 Mbps
Interface board NA

Chip set

V.11 Transmitter: LTC2846, LTC2845 | V.11 Receivers: LTC2846, LTC2845
V.10 Transmitter: LTC2845 V.10 Receivers. L TC2845

Cable (name, PIN) | NA

Cable Length NA

Supported Circuits

CCITT circuit A-wire B-wire Electrical characteristics
102 19

102a 37

102b 20

103 TxD 4 22 V.11 (X) V.10 ()
104 RxD 6 24 V.11 (X) V.10 ()
105 RTS 7 25 V.11 (X) V.10 ()
106 CTS 9 27 V.11 (X) V.10 ()
107 DSR 11 29 V.11 (X) V.10 ()
108 DTR 12 30 V.11 (X) V.10 ()
109 DCD 13 31 V.11 (X) V.10 ()
113 TxCE 17 35 V.11 (X) V.10 ()
114 TxC 5 23 V.11 (X) V.10 ()
115 RxC 8 26 V.11 (X) V.10 ()
125 Rl 15 V.10 (X)

140 RL 14 V.10 (X)

141 LL 10 V.10 (X)

142 ™™ 18 V.10 (X)

supported

() gnd
() gnd
() gnd
(X)
(X)
(X)
(X)
(X)
(X)
(X)
(X)
(X)
(X)
(X)
X)
X)
X)
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1.5 Nature of Conformance Testing

The purpose of Conformance Testing is to increase the probability that different implementations can
interwork. However, the complexity of OSI protocols makes exhaustive testing impractical on both
technical and economic grounds. Furthermore, there is no guarantee that an IUT which has passed al the
relevant tests conforms to a specification. Neither is there any guarantee that such an IUT will interwork
with other real open systems. Rather, the passing of the tests gives confidence that the IUT has the stated
capabilities and that its behaviour conforms consistently in representative instances of communication.

2 Test Conditions

2.1 Environmental Conditions

Temperature : In the range of 15°C to 35°C O Yes ()No
Relative humidity  : In the range of 5% to 75% O Yes ()No

2.2  Power Supply Limitations

All tests were carried out within +/- 5% of the normal operating voltage of 3.3 Vdc.
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3 System Report Summary

3.1 Test Report Summary

Protocol Standards: TBR 1 (01.97)
TBR 2 (01.97)
NET 1, second edition 1994
NET 2, second edition 1994

Protocol Conformance Test Report: See Section 6

Abstract Test Suite (ATS) Standard: TBR 1 (01.97)
TBR 2 (01.97)
NET 1, second edition 1994
NET 2, second edition 1994

Abstract Test Method: Remote Single Layer Embedded (RSE)

Real Test system:
Executable Test Suite (ETS) I dentification:

Serial-No.
Digital Multimeter HP 34401A 3146A 25410
Digital Multimeter HP 34401A 3146A 34621
Power Supply HP6235A 2450A 08776
Oscilloscope HP 54520A 3415A00472
Freguence Generator HP 33120A US34014718
Capacitance/Resistance Decade RCS-500 A0010
Conformance Status:
Static Conformance Errors : No
Dynamic Conformance Errors :  No
Passed © ALL

Failed :0
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3.2 Parameterized Executable Test Suite (PETS) Layer 1
The selection of the testsis limited by the implemented capabilities.
3.1.1 Clause X.21/V.11
NET 1
Clause Selected Run Verdict Observation
8.1.1.2, CCITT V.11,5.2 Yes Yes Pass
8.1.1.2, CCITT V.11,5.3 Yes Yes Pass
8.1.1.22a Yes Yes Pass
8.1.1.2.2b Yes Yes Pass
8.1.1.2.2c no
8.1.2 no Note 1
8.1.3 no

Note 1: The SUT was an evauation board

. Measurements were taken at test points on the board.
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3.1.2 Clause V.24/V.28

NET 2 Selected Run Verdict Observation
Clause

8.2.11 no Note 1
8.2.1.2 no

8.2.2.1, Annex A, Table A-1 no Note 1
8.2.4.1, Annex B.1.1 yes yes pass

8.2.4.1, Annex B.1.2 yes yes pass

8.2.4.1, Annex B.1.3 yes yes pass

8.24.1, Annex B.1.4 yes yes pass

8.2.4.1, Annex B.1.5 yes yes pass

8.2.4.1, Annex B.1.6 yes yes pass

8.24.1, Annex B.2.1 yes yes pass

8.2.4.1, Annex B.2.2 yes yes pass

8.2.4.1, Annex B.2.3 yes yes pass

8.2.4.1, Annex B.2.4 yes yes pass

8.2.4.1, Annex B.3.1 yes yes pass

8.2.4.1, Annex B.3.2 no

8.2.4.1, Annex B.3.3 yes yes pass

8.2.4.1, Annex B.3.4 yes yes pass

8.24.1, Annex B.4 yes yes pass

8.2.4.1, Annex B.5 yes yes pass

8.2.4.1, Annex B.7 no

Note 1: The SUT was an evaluation board. Measurements were taken at test points on the board.
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3.1.3 Clause V.35

NET 2 Selected Run Verdict Observation
Clause

8.2.11 no Note 1
8.2.1.2 no

8.2.2.2, Annex A, Table A-2 no Note 1
8.2.4.2, Annex C.1.1 yes yes pass

8.2.4.2, Annex C.1.2 yes yes pass

8.2.4.2, Annex C.1.3 yes yes pass

8.2.4.2, Annex C.1.4 yes yes pass

8.2.4.2, Annex C.2 no Note 1
8.2.4.2, Annex C.3.1 yes yes pass

8.2.4.2, Annex C.3.2 yes yes pass

8.2.4.2, Annex C.4 yes yes pass

8.2.4.1, Annex B.1.2 yes yes pass

8.2.4.1, Annex B.1.3 yes yes pass

8.24.1, Annex B.1.4 yes yes pass

8.24.1, Annex B.1.5 yes yes pass

8.24.1, Annex B.2.1 yes yes pass

8.2.4.1, Annex B.2.2 yes yes pass

8.2.4.1, Annex B.4 yes yes pass

8.2.4.1, Annex B.5 yes yes pass

Note 1: The SUT was an evaluation board. Measurements were taken at test points on the board.
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3.1.4 Clause V.36/V.10

NET 2 Selected Run Verdict | Obsarvation
Clause

8.2.2.3, Annex A, Table A-3 no Note 1
8.244, CCITTV.10,5.2.1 yes yes pass

8.24.4,CCITT V.10, 5.2.2 yes yes pass

8.24.4,CCITT V.10, 5.2.3 yes yes pass

NET 18.1.1.1.2 yes yes pass

Note 1: The SUT was an evaluation board. Measurements were taken at test points on the board.
3.1.5 Clause V.36/V.11

NET 2 Selected Run Verdict Observation
Clause

8211 no Note 1
8.2.1.2 no

8.2.2.3, Annex A, Table A-3 no Note 1
8.245, CCITTV.11,5.2 yes yes pass

8.24.5,CCITT V.11,5.3 yes yes pass

NET 18.1.1.2.2a yes yes pass

NET 18.1.1.2.2b yes yes pass

NET 18.1.1.2.2c no

Note 1: The SUT was an evaluation board. Measurements were taken at test points on the board.
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4 Observations

Date: March 09, 2001

Note 1: The SUT was an evaluation board. Measurements were taken at test points on the board.

Note 2 : Testing isonly applied to chipset. No connections leads were used.

M easurements associated with different binary states of a circuit are noted with the inclusion of their polarity

for the sake of clarity. Measurement limits for compliance are based on the absolute value of the
measurements.

5 Summary of Compliance

Date: March 09, 2001

The test resultsin this test report apply only to the particular System under Test (SUT) and component
Implementations under Test (IUTS) declared in this test report.

The SUT/IUT has not been shown by the conformance assessment to be non-conforming to the specified
protocol standards. The test campaign did not reveal errorsin the SUT/IUT.

Exclusion: the SUT/IUT did not include means of connection (cables) to DCE. See note 1.
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6 Protocol Conformance Test Report
6.1 Protocol Conformance Test Report Layer 1

6.1.1 Dates

Receipt of SUT/IUT: April 22, 2002
Date of Test: April 26, 2002

6.1.2 Operator % % {%

Timothy Langeslay

(Signature)

6.1.3 Test System

Digital Multimeter HP 34401A

Power Supply HP6235A

Oscilloscope HP 54520A

Freguence Generator HP 33120A
Protocol Tester HP Idacom PT 300
Capacitance/Resi stance Decade RCS-500

6.1.4 Test Environment

Temperature : In the range of 15°C to 35°C (O Yes ()No
Relative humidity : In the range of 5% to 75% (O Yes ()No

All tests are carried out within +/- 5% of the normal operating voltage of 3.3 Vdc.

Protocol Conformance Test Report X.21
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6.2 Test Results
6.2.1 15-pin DTE/DCE interface SO 4903

(CCITT Recommendation X.21/V.10/V.11 interface)
Test Case Requirement Result Verdict Comment
TBR NET

7.25.1 6.2.5.1 8.1.2 I SO 4903 (15-pole) NT Note 1
7.25.2 6.2.5.2 8.1.2 Pin out designations NT Note 1

Note 1: The SUT was an evaluation board. Measurements were taken at test points on the board.

CCITT V.11 Interchange Circuits

A - B terminated with 3.9 Kohm

Binary State 1
Circuit TxD 103

Test Case Description LimitsTBR / NET Result Verdict Comment
TBR-7.4.11 A-B Vo £ 12.0vV /£6.0V 49V pass
NET -5.2.1 A-C Vo £ 12.0V /£ 6.0V 50V pass
B-C Vo £ 12.0V /£6.0V 0.037 Vv pass
Circuit RTS 105
Test Case Description LimitsTBR / NET Result Verdict Comment
TBR-7.4.11 A-B Vo £ 12.0V /£6.0V 49V pass
NET -5.2.1 A-C Vo £ 12.0V /£ 6.0V 50V pass
B-C Vo £ 12.0V /£6.0V 0.034 Vv pass
Circuit DTR 108
Test Case Description LimitsTBR / NET Result Verdict Comment
TBR-7.4.11 A-B Vo £ 12.0V /£6.0V 49V pass
NET -5.2.1 A-C Vo £ 12.0V /£ 6.0V 50V pass
B-C Vo £ 12.0V /£6.0V 0.035V pass
Circuit TXCE 113
Test Case Description LimitsTBR / NET Result Verdict Comment
TBR-7.4.11 A-B Vo £ 12.0V /£6.0V 49V pass
NET -5.2.1 A-C Vo £ 12.0V /£ 6.0V 50V pass
B-C Vo £ 12.0V /£6.0V 0.037 Vv pass

Protocol Conformance Test Report X.21
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Binary State 2
Circuit TxD 103
Test Case Description LimitsTBR / NET Result Verdict Comment
TBR-74.11 A-B Vo £12.0V /£6.0V -49V pass
NET -5.2.1 A-C Vo £ 12.0V /£6.0V 0.039V pass
B-C Vo £12.0V /£6.0V 50V pass
Circuit RTS 105
Test Case Description | LimitsTBR / NET Result Verdict Comment
TBR-74.11 A-B Vo £12.0V /£ 6.0V -49V pass
NET -5.2.1 A-C Vo £12.0V /£ 6.0V 0.035V pass
B-C Vo £12.0V /£ 6.0V 50V pass
Circuit DTR 108
Test Case Description | LimitsTBR / NET Result Verdict Comment
TBR-74.11 A-B Vo £12.0V /£ 6.0V -49V pass
NET -5.2.1 A-C Vo £12.0V /£ 6.0V 0.036 V pass
B-C Vo £12.0V /£ 6.0V 50V pass
Circuit TXCE 113
Test Case Description | LimitsTBR / NET Result Verdict Comment
TBR-74.11 A-B Vo £12.0V /£ 6.0V -49V pass
NET -5.2.1 A-C Vo £12.0V /£ 6.0V 0.037V pass
B-C Vo £12.0V /£ 6.0V 50V pass

Protocol Conformance Test Report X.21
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A - B terminated with 2 x 50 Ohm
Binary State 1
Circuit TxD 103
Test Case Description Limits Result Verdict Comment
TBR-7.4.12 A-B Vt3 2.0V 29V pass
NET —-5.2.2 RUR2-C Vos£ 3.0V 23V pass
Circuit RTS 105
Test Case Description Limits Result Verdict Comment
TBR-7.4.1.2 A-B Vi3 2.0V 30V pass
NET —-5.2.2 RUR2-C Vos£ 3.0V 24V pass
Circuit DTR 108
Test Case Description Limits Result Verdict Comment
TBR-7.4.1.2 A-B Vi3 2.0V 30V pass
NET —-5.2.2 RUR2-C Vos£ 3.0V 24V pass
Circuit TXCE 113
Test Case Description Limits Result Verdict Comment
TBR-7.4.1.2 A-B Vi3 2.0V 29V pass
NET —-5.2.2 R1/R2-C Vos£ 3.0V 24V pass

Protocol Conformance Test Report X.21
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Binary State 2
Circuit TxD 103
Test Case Description Limits Result Verdict Comment
TBR-7.4.12 A-B Vt3 2.0V -29V pass
NET —-5.2.2 R1/R2-C Vos£ 3.0V 24V pass
Circuit RTS 105
Test Case Description Limits Result Verdict Comment
TBR-7.4.12 A-B Vt3 2.0V -3.0V pass
NET —-5.2.2 RUR2-C Vos£ 3.0V 24V pass
Circuit DTR 108
Test Case Description Limits Result Verdict Comment
TBR-7.4.1.2 A-B Vi3 2.0V -3.0V pass
NET —-5.2.2 RUR2-C Vos£ 3.0V 24V pass
Circuit TXCE 113
Test Case Description Limits Result Verdict Comment
TBR-7.4.1.2 A-B Vi3 2.0V -2.9vV pass
NET —-5.2.2 RUR2-C Vos£ 3.0V 24V pass

Protocol Conformance Test Report X.21
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Short Circuit Measurement
Circuit TxD 103
Description Limits Results Verdict Observation
NET -5.2.3
A-C Isa£ 150 mA 99.4 mA pass
B-C Isb £ 150 mA 0.009 mA pass
Circuit RTS 105
Description Limits Results Verdict Observation
NET —5.2.3
A-C Isa£ 150 mA 103.5 mA pass
B-C Isb £ 150 mA 0.022 mA pass
Circuit DTR 108
Description Limits Results Verdict Observation
NET -5.2.3
A-C Isa£ 150 mA 102.9 mA pass
B-C Isb £ 150 mA 0.034 mA pass
Circuit TXCE 113
Description Limits Results Verdict Observation
NET -5.2.3
A-C Isa£ 150 mA 99.3 mA pass
B-C Isb £ 150 mA 0.009 mA pass
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Power-off Measurement
Circuit TxD 103
Description Limits Results Verdict Observation
NET -5.2.4
+0.25V applied Ixa£ 100 nA 0.6 A pass
+0.25V applied Ixb £ 100 mA 0.1 A pass
-0.25V applied Ixa£ 100 mA 0.6 MA pass
-0.25V applied Ixb £ 100 mA 0.1nmA pass
Circuit RTS 105
Description Limits Results Verdict Observation
+0.25V applied Ixa£ 100 nA 0.6 A pass
+0.25V applied Ixb £ 100 mA 0.1 mA pass
-0.25V applied Ixa£ 100 mA 0.5MA pass
-0.25V applied Ixb £ 100 mA 0.1nmA pass
Circuit DTR 108
Description Limits Results Verdict Observation
+0.25V applied Ixa£ 100 mA 0.6 A pass
+0.25V applied Ixb £ 100 mA 0.1nmA pass
-0.25V applied Ixa£ 100 nA 0.6 A pass
-0.25V applied Ixb £ 100 mA 0.1 A pass
Circuit TXCE 113
Description Limits Results Verdict Observation
+0.25V applied Ixa£ 100 nA 0.6 A pass
+0.25V applied Ixb £ 100 mA 0.1 A pass
-0.25V applied Ixa£ 100 mA 0.6 A pass
-0.25V applied Ixb £ 100 mA 0.1 A pass
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Generator OQutput Risetime
Circuit TxD 103
Test Case Description | Limits Result Verdict Comment
TBR-74.13 |[A-B TBR-t£0.3tb 8.8 ns pass
NET -5.3 NET -20ns3 t or t£0.1tb 8.4ns pass
Circuit RTS 105
Test Case Description | Limits Result Verdict Comment
TBR-7413 |A-B TBR-t£0.3th 8.0ns pass
NET -=5.3 NET -20ns3 t or t£0.1th 7.8 ns pass
Circuit DTR 108
Test Case Description | Limits Result Verdict Comment
TBR-74.13 |[A-B TBR-t£0.3tb 8.4ns pass
NET -=5.3 NET -20ns3 t or t£0.1th 7.9ns pass
Circuit TXCE 113
Test Case Description | Limits Result Verdict Comment
TBR-74.13 |[A-B TBR-t£0.3tb 8.7ns pass
NET =5.3 NET - 20ns3 t or t£0.1th 8.0ns pass
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#5 stopped
1 1 - 2
129 mv/div
.................................................. hos:  7.940 my
—-12.40 ns =2.400 ns 7600 ns
2,00 nsfdiv repetitive Trigger Mode:
current minimum max imum average Edge
rigsetime Cf1) 8.896 ns 8.831 ns §.247  nsg §.901 ns
1 F 1600 mv
S5 stopped
1 1 - 2
129 mv/div
.................................................. hos:  7.940 my
9,600 ns 400.0 ps 10,40 ns
2,00 nsfdiv repetitive Trigger Mode:
current minimum max imum average Edge
falltime Lf1) 8.438 ns g.081 ns §.479 ns g, 206 ns
1 & 1600 mv
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Tel. +1 (651) 639-0775 Fax. +1 (651) 639-0873
S5 stopped
1 1 - 2
129 mv/div
.................................................. hos:  7.940 my
9,600 ns 400.0 ps 10,40 ns
2,00 nsfdiv repetitive Trigger Mode:
current minimum max imum average Edge
rigsetime Cf1) 8,046 ns g.046 ns §.308 ns g.175 ns
1 F 1600 mv
S5 stopped
1 1 - 2
129 mv/div
.................................................. hos:  7.940 my
—-11.60 ns =1.600 ns 8,400 ns
2,00 nsfdiv repetitive Trigger Mode:
current minimum max imum average Edge
falltime Lfr1) 7,836 ns 7715 ns 7977 ns 7897 ns
1 & 1600 mv
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S5 stopped
1 1 - 2
129 mv/div
.................................................. hos:  7.940 my
—8.400 ns 1,600 ns 11.60 ns
2,00 nsfdiv repetitive Trigger Mode:
current minimum max imum average Edge
rigsetime L1y 8.417 ns 8.296 ns 9.077  ns g.494 ns
1 F 1600 mv
S5 stopped
1 1 - 2
129 mv/div
.................................................. hos:  7.940 my
—-14.,80 ns =4.,800 ns 5,200 ns
2,00 nsfdiv repetitive Trigger Mode:
current minimum max imum average Edge
falltime Cri) 7,957 ns 7.788 ns T.957  ns 7932 ns
1 & 1600 mv
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Tel. +1 (651) 639-0775 Fax. +1 (651) 639-0873
S5 stopped
1 1 - 2
129 mv/div
.................................................. hos:  7.940 my
—-11.60 ns =1.600 ns 8,400 ns
2,00 nsfdiv repetitive Trigger Mode:
current minimum max imum average Edge
rigsetime L1 8,792 ns 8.79%2 ns §.885 ns §.819 ns
1 F 1600 mv
S5 stopped
1 1 - 2
129 mv/div
.................................................. hos:  7.940 my
—-11.60 ns =1.600 ns 8,400 ns
2,00 nsfdiv repetitive Trigger Mode:
current minimum max imum average Edge
falltime L1 8.075 ns g.073 ns §.105 ns §.096 ns
1 & 1600 mv
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Receiver Characteristics NET - 6.1

Circuit RxD 104

The receiver isterminated with an optional cable resistance.

Limits according to NET 1, Revision 1, Figure 1
Description Limits Results Verdict Observation
Via=6V | £60.75 mA 56.7 mA pass
Via=3V I £30.75 mA 27.6 mA pass
Via= 1V -0.5£ 1 £10.75mA 9.2mA pass
Via= 0V -0.75£1 £0.75mA 0.1 mA pass
Via=-6V | £60.75 mA -56.7 mA pass
Via=-3V | £30.75 mA -27.6 mA pass
Via=-1V -0.5£1 £10.75mA -9.2 mA pass
Vib=6V I £60.75 mA 56.6 mA pass
Vib =3V | £30.75 mA 27.6 mA pass
Vib=1V -0.5£1 £10.75mA 9.2mA pass
Vib =0V -0.75£ 1 £0.75mA 0.1 mA pass
Vib=-6V | £60.75 mA -56.6 mA pass
Vib=-3V | £30.75mA -27.6 mA pass
Vib=-1V -0.5£1 £10.75mA -9.2 mA pass
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Circuit 106 CTS

The receiver is not terminated with an optional cable resistance.

Limits according to CCITT Recommendation V.11, Figure 6
Description Limits Results Verdict Observation
Via= 10V | £3.25mA 0.30 mA pass
Via=3V | £15mA 0.08 mA pass
Via=0V -0.75£1 £0.75mA 0.0001 mA pass
Via=-10V | £3.25mA -0.27 mA pass
Via=-3V | £15mA -0.08 mA pass
Vib =10V | £3.25mA 0.30 mA pass
Vib =3V | £15mA 0.08 mA pass
Vib =0V -0.75£1 £0.75mA 0.0001 mA pass
Vib =-10V | £3.25mA -0.27 mA pass
Vib = -3V | £15mA -0.08mA pass

Circuit 107 DSR

The receiver is not terminated with an optional cable resistance.

Limits according to CCITT Recommendation V.11, Figure 6
Description Limits Results Verdict Observation
Via= 10V | £3.25mA 0.30 mA pass
Via=3V | £15mA 0.08 mA pass
Via= 0V -0.75£1 £0.75mA 0.0001 mA pass
Via=-10V | £3.25mA -0.27 mA pass
Via=-3V | £15mA -0.08 mA pass
Vib =10V | £3.25mA 0.30 mA pass
Vib =3V |£15mA 0.08 mA pass
Vib =0V -0.75£1 £0.75mA 0.0001 mA pass
Vib =-10V | £3.25mA -0.27 mA pass
Vib=-3V | £15mA -0.08 mA pass
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Circuit 109 DCD

The receiver is not terminated with an optional cable resistance.

Limits according to CCITT Recommendation V.11, Figure 6

Description Limits Results Verdict Observation
Via= 10V | £3.25mA 0.29 mA pass
Via=3V I £1.5mA 0.08 mA pass
Via=0Vv -0.75£1 £0.75mA 0.0001 mA pass
Via=-10V | £3.25mA -0.27 mA pass
Via=-3V I £1.5mA -0.08 mA pass
Vib =10V | £3.25mA 0.30mA pass
Vib =3V I £1.5mA 0.08 mA pass
Vib=0V -0.75£1 £0.75mA 0.0001 mA pass
Vib=-10V | £3.25mA -0.27 mA pass
Vib=-3V | £1.5mA -0.08 mA pass

Circuit 114 TxC

The receiver isterminated with an optional cable resistance.

Limits according to NET 1, Revision 1, Figure 1
Description Limits Results Verdict Observation
Via=6V I £60.75 mA 53.4 mA pass
Via=3V I £30.75 mA 26.7 mA pass
Via=1V -0.5£1 £ 10.75mA 8.9 mA pass
Via= 0V -0.75£1 £0.75mA 0.0001 mA pass
Via=-6V I £60.75mA -52.9 mA pass
Via=-3V I £30.75 mA -26.5 mA pass
Via=-1V -0.5£1 £ 10.75mA -8.9mA pass
Vib=6V I £60.75 mA 53.6 mA pass
Vib=3V | £30.75mA 26.7 mA pass
Vib=1V -05£1 £10.75mA 8.9mA pass
Vib =0V -0.75£1 £0.75mA 0.0001 mA pass
Vib=-6V I £60.75 mA -52.9 mA pass
Vib=-3V I £30.75 mA -26.5 mA pass
Vib=-1V -0.5£1 £ 10.75mA -8.9 mA pass
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Circuit 115 RxC

The receiver is terminated with an optional cable resistance.

Limits according to NET 1, Revision 1, Figure 1
Description Limits Results Verdict Observation
Via=6V | £60.75 mA 55.4 mA pass
Via=3V | £30.75mA 27.5mA pass
Via=1V -0.5£1 £10.75mA 9.2mA pass
Via=0V -0.75£1 £0.75mA 0.1 mA pass
Via=-6V | £60.75 mA -55.4 mA pass
Via=-3V | £30.75mA -27.5mA pass
Via=-1V -0.5£1 £10.75mA -9.2 mA pass
Vib =6V | £60.75 mA 55.4 mA pass
Vib =3V | £30.75 mA 27.5mA pass
Vib=1V -0.5£1 £ 10.75mA 9.2mA pass
Vib =0V -0.75£1 £0.75mA 0.1 mA pass
Vib = -6V | £60.75 mA -55.4 mA pass
Vib=-3V | £30.75mA -27.5mA pass
Vib=-1V -0.5£1 £10.75mA -9.2 mA pass
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CCITT V.10 Interchange Circuits
A - C terminated with 3.9 KOhm
Binary State1
Test Case Circuit Limits Result Verdict Comment
TBR-7.3.1.1 140 TBR V £ 12.0V 50V pass
NET —8.2.4.4 141 NET 4V £Vo £ 6V 50V pass
Binary State 2
Test Case Circuit Limits Result Verdict Comment
TBR-7.3.1.1 140 TBR V £ 12.0V 58V pass
NET —8.2.4.4 141 NET 4V £Vo £ 6V 58V pass
A - C terminated with 450 Ohm
Binary State 1
Test Case Circuit Limits Result Verdict Comment
TBR-7.3.1.2 140 TBR Vo3 2.0V 46V pass
NET —8.2.4.4 141 NET Vt3 09* Vo 46V pass
Binary State 2
Test Case Circuit Limits Result Verdict Comment
TBR-7.3.1.2 140 TBR Vo3 2.0V 5.3V pass
NET —8.2.4.4 141 NET Vt3 09* Vo 5.1V pass
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Reference Description Limits Results Verdict Observation
NET -
\5/212 140 Short Circuit Is£ 150mA 90.0 mA pass
\5/212 141 Short Circuit Is£ 150mA 84.1 mA pass
V.10 140 Power off
524 0.25V applied Ix £ 100mA <01, pass
V.10 141 Power off
524 -0.25V applied Ix £ 100mA <01, pass
V.10 140 Power off
524 0.25 V applied Ix £ 100mA <01, pass
V.10 141 Power off
524 -0.25V/ applied Ix £ 100mA <0.1nmA pass
Generator Output Risetime
Circuit 140
Test Case Description Limits Result Verdict Comment
TBR-7.3.1.3 A-C t£0.3th 586 ns pos pass
NET - 8.2.4.4 t£0.3th 919 ns neg pass
Circuit 141
Test Case Description Limits Result Verdict Comment
TBR-7.3.1.3 A-C t£0.3th 721 ns pos pass
NET - 8.2.4.4 t£0.3th 1239 nsneg pass
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e
—
+ 1 5,00 V/div
pos:t 2,388 ¥
.................................................. 10,0051 1Mo de
150@\'.'; ........................
2.38606 ¥ ; :
=5.,0000 us 0,000 5 5.,0000 us
1.00 us/div regltime Trigger Mode:
current minimum max imum average Edge
rigsetime (1) 585.925ns S61.873ns GO0, 175ns 584 .944ns
{1 £ z.527 v
S5 stopped
—
+ 1 5,00 V/div
pos:t 2,388 ¥
.................................................. 10,0051 1Mo de
150@\'.'; ........................
2.38606 ¥ ; :
=5.,0000 us 0,000 5 5.,0000 us
1.00 us/div regltime Trigger Mode:
current minimum max imum average Edge
falltime (1) 919.658ns 887 . 238ns 945, 438ns Q20.851ns
{1 <+ 3.527 VW
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S5 stopped

1 5,00 VAdiw
pos:t 2,388 ¥
10,0001 1HMe dc

D800 e T
2.38600 ¥ : + : : : :
=5.,0000 us 0,000 5 5.,0000 us
1.00 us/div regltime Trigger Mode:
current minimum max imum average Edge
rigsetime t1) 721.875ns 6584, 436ns TE0.175ns 719.739ns
{1 £ z.527 v
S5 stopped
—
+ 1 5,00 V/div
pos:t 2,388 ¥
.................................................. 0001 1He de
P
D800 e T
2.38600 ¥ : + : : : :
=5.,0000 us 0,000 5 5.,0000 us
1.00 us/div regltime Trigger Mode:
current minimum max imum average Edge

falltime ¢ 1) 1,2396%us 1.2198%us  1.27969us  1.24951us
1 31 3.827 ¥
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Tel. +1 (651) 639-0775  Fax. +1 (651) 639-0873
6.2.2 25-pin DTE/DCE interfacel SO 2110

(CCITT Recommendation V.24/V.28 (RS232) interface)

Test Case Requirement Result Verdict Comment
7.2.1.1 TBR-6.211 NET-8221 | IS0 2110 (25-pole) NT Note 1
7.2.1.2 TBR-6.212 NET-8221 | TableA.landA.2 NT Note 1

Note 1: The SUT was an evaluation board. Measurements were taken at test points on the board.

Generator Characteristics

Protection against short circuit conditions (NET - Annex B.1.1)

Circuit Limits Results Verdict Observation

103 no damage no damage pass

105 no damage no damage pass

108 no damage no damage pass

113 no damage no damage pass

140 no damage no damage pass

141 no damage no damage pass

Generator Output Current Limit (NET - Annex B.1.2)

Circuit Limits Results Verdict Observation
Binary |Binary
Statel |State?2

103 | £0.5A 27.0mA | 40.2 mA pass

105 | £0.5A 31.1mA | 88.0mA pass

108 | £0.5A 31.0mA | 89.0 mA pass

113 | £0.5A 27.8mA | 43.0 mA pass

140 | £0.5A 31.6 mA | 76.5mA pass

141 | £0.5A 324 mA | 87.1 mA pass
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TUV Rheinland of North America, Inc. TUV
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CCITT V.28 Interchange Circuits
A - C unterminated
Binary State 1
Test Case Circuit | Limits Result Verdict Comment
TBR-75.1.1 103 V £ 25.0V 9.4V pass
NET -B.1.3 105 V £ 25.0V 9.4V pass
108 V £ 25.0V 9.4V pass
113 V £ 25.0V 9.4V pass
140 V £ 25.0V 9.4V pass
141 V £ 25.0V 9.4V pass
Binary State 2
Test Case Circuit | Limits Result Verdict Comment
TBR-75.1.1 103 V £ 25.0V 9.3V pass
NET -B.1.3 105 V £ 25.0V 9.3V pass
108 V £ 25.0V 9.3V pass
113 V £ 25.0V 9.3V pass
140 V £ 25.0V 9.3V pass
141 V £ 25.0V 9.3V pass
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A - C terminated with 3 KOhm
Binary State 1
Test Case Circuit | Limits Result Verdict Comment
TBR-75.1.2 103 TBR 3 3.0V NET 35.0V 8.6V pass
NET -B.1.4 105 TBR 3 3.0V NET 35.0V 8.6V pass
108 TBR 3 3.0V NET 35.0V 8.6V pass
113 TBR 3 3.0V NET 35.0V 8.6V pass
140 TBR 3 3.0V NET 35.0V 8.7V pass
141 TBR 2 3.0V NET 35.0V 8.7V pass
Binary State 2
Test Case Circuit | Limits Result Verdict Comment
TBR-75.1.2 103 TBR 3 3.0V NET 35.0V -8.8V pass
NET -B.1.4 105 TBR 3 3.0V NET 35.0V 9.0V pass
108 TBR 3 3.0V NET 35.0V 9.0V pass
113 TBR 3 3.0V NET 35.0V -8.8V pass
140 TBR 3 3.0V NET 35.0V 9.0V pass
141 TBR 3 3.0V NET 35.0V -8.7V pass
A - C terminated with 7 KOhm
Generator Output Voltage limit under minimum load (NET - Annex B.1.5)
Binary State 1
Test Case Circuit | Limits Result Verdict Comment
NET -B.1.5 103 £ 15V 9.1V pass
105 £ 15V 9.1V pass
108 £ 15V 9.1V pass
113 £ 15V 9.1V pass
140 £ 15V 9.1V pass
141 £ 15V 9.1V pass
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1775 Old Highway 8 NW Suite 107, St. Paul, MN 55112
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Generator Output Risetime
Test Case Circuit Limits Result Verdict Comment
TBR-75.13 103 t £0.03th 518 ns pos pass
NET -B.3.2& B.33 | Pin2 t £0.03 th 828 nsneg pass
Test Case Circuit Limits Result Verdict Comment
TBR-75.13 105 t £0.03th 524 ns pos pass
NET -B.3.2& B.33 | Pin4 t £0.03 th 708 nsneg pass
Test Case Circuit Limits Result Verdict Comment
TBR-75.13 108 t £0.03th 540 ns pos pass
NET -B.3.2& B.3.3 | Pin20 t £0.03 th 719 nsneg pass
Test Case Circuit Limits Result Verdict Comment
TBR-75.13 113 t £0.03th 492 ns pos pass
NET-B.3.2& B.33 | Pin24 t £0.03 th 788 nsneg pass
Test Case Circuit Limits Result Verdict Comment
TBR-75.13 140 t £0.03th 502 ns pos pass
NET -B.3.2& B.33 | Pin21 t £0.03 th 801 nsneg pass
Test Case Circuit Limits Result Verdict Comment
TBR-75.13 141 t £0.03th 501 ns pos pass
NET -B.3.2& B.3.3 | Pin25 t £0.03 th 797 nsneg pass

(X) B7 no: The generator was terminated with 3000 Ohms and 2500pF
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S5 stopped

1 5,00 VAdiw
pos:t 2,388 ¥
10,0001 1HMe dc

D800 e T
2.38600 ¥ : + : : : :
=10,000 us 0,000 5 10,000 us
2,00 us/div regltime Trigger Mode:
current minimum max imum average Edge
rigsetime (1) 518.450ns S10.650ns 532 . 466ns 520.041ns
{1 £ z.527 v
S5 stopped
—
+ 1 5,00 V/div
pos:t 2,388 ¥
.................................................. 0001 1He de
P
IS0 e
2.38600 ¥ : + : : : :
=10,000 us 0,000 5 10,000 us
2,00 us/div regltime Trigger Mode:
current minimum max imum average Edge

falltime ¢ 1) 525.649ns 500.000ns  831.350ns  522.004ns
1 31 3.827 ¥
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S5 stopped

1 5,00 VAdiw
pos:t 2,388 ¥
10,0001 1HMe dc

D800 e T
2.38600 ¥ : + : : : :
=10,000 us 0,000 5 10,000 us
2,00 us/div regltime Trigger Mode:
current minimum max imum average Edge
rigsetime (1) 524.200ns S053.450n% 545, 130ns 527 .260n%
{1 £ z.527 v
S5 stopped
—
+ 1 5,00 V/div
pos:t 2,388 ¥
.................................................. 0001 1He de
...................... I T
P
IS0 e
2.38600 ¥ : + : : : :
=10,000 us 0,000 5 10,000 us
2,00 us/div regltime Trigger Mode:
current minimum max imum average Edge

falltime ¢ 1) 705.649ns 659.399ns  731.67Sns  711.404ns
1 31 3.827 ¥
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TUV Rheinland of North America, Inc.
1775 Old Highway 8 NW Suite 107, St. Paul, MN 55112
Tel. +1 (651) 639-0775  Fax. +1 (651) 639-0873

S5 stopped

1 5,00 VAdiw
pos:t 2,388 ¥
10,0001 1HMe dc

D800 e T
2.38600 ¥ : + : : : :
=10,000 us 0,000 5 10,000 us
2,00 us/div regltime Trigger Mode:
current minimum max imum average Edge
rigsetime (1) 540.950ns 522.250n% 565 .500ns 539.091ns
{1 £ z.527 v
S5 stopped
—
+ 1 5,00 V/div
pos:t 2,388 ¥
.................................................. 0001 1He de
P
IS0 e
2.38600 ¥ - : + : : : :
=10,000 us 0,000 5 10,000 us
2,00 us/div regltime Trigger Mode:
current minimum max imum average Edge

falltime ¢ 1) 719.550ns 696.650ns  741.150ns  722.419ns
1 31 3.827 ¥
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TUV Rheinland of North America, Inc. TUV
1775 Old Highway 8 NW Suite 107, St. Paul, MN 55112
Tel. +1 (651) 639-0775  Fax. +1 (651) 639-0873
S5 stopped
—
+ 1 5,00 V/div
pos:t 2,388 ¥
.................................................. 0001 1He de
150@\'.'; ........................
2.38606 ¥ ; :
=10,000 us 0,000 5 10,000 us
2,00 us/div regltime Trigger Mode:
current minimum max imum average Edge
rigsetime (1) 492.600ns 475 .550ns S10.375ns 494, 114nsg
1 F z.827 W
S5 stopped
—
+ 1 5,00 V/div
pos:t 2,388 ¥
.................................................. 0001 1He de
: : : : 5 ol
...1:.5|0@:.\'.'.;..:....:....:: ........................
2.38606 ¥ ; :
=10,000 us 0,000 5 10,000 us
2,00 us/div regltime Trigger Mode:
current minimum max imum average Edge
falltime (1) 785.64%9ns FE6,550ns §21.930ns 721 .601ns
{1 <+ 3.527 VW
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TUV Rheinland of North America, Inc.
1775 Old Highway 8 NW Suite 107, St. Paul, MN 55112
Tel. +1 (651) 639-0775  Fax. +1 (651) 639-0873

S5 stopped

1 5,00 VAdiw
pos:t 2,388 ¥
10,0001 1HMe dc

D800 e T
2.38600 ¥ : + : : : :
=10,000 us 0,000 5 10,000 us
2,00 us/div regltime Trigger Mode:
current minimum max imum average Edge
rigsetime (1) 502.150ns 483 .,050ns 523 .031nsg 499, 642n%
{1 £ z.527 v
S5 stopped
—
+ 1 5,00 V/div
pos:t 2,388 ¥
.................................................. 0001 1He de
P
.. ..: - .:. - :.. ..: - .:. S E.. ..% - .:. - :.. Ei
ADB00 e T
2.38600 ¥ : + : : : :
=10,000 us 0,000 5 10,000 us
2,00 us/div regltime Trigger Mode:
current minimum max imum average Edge

falltime ¢ 1) 801.850ns 786.550ns  837.150ns 502, 136ns
1 31 3.827 ¥
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TUV Rheinland of North America, Inc.
1775 Old Highway 8 NW Suite 107, St. Paul, MN 55112
Tel. +1 (651) 639-0775  Fax. +1 (651) 639-0873

S5 stopped

1 5,00 VAdiw
pos:t 2,388 ¥
10,0001 1HMe dc

D800 e T
2.38600 ¥ : + : : : :
=10,000 us 0,000 5 10,000 us
2,00 us/div regltime Trigger Mode:
current minimum max imum average Edge
rigsetime 1) 501.750ns 481 .,750ns 524, 200ns S01.,966n%
{1 £ z.527 v
S5 stopped
—
+ 1 5,00 V/div
pos:t 2,388 ¥
.................................................. 0001 1He de
P
IS0 e
2.38600 ¥ : + : : : :
=10,000 us 0,000 5 10,000 us
2,00 us/div regltime Trigger Mode:
current minimum max imum average Edge

falltime ¢ 1) 797.950ns 773.050ns  830.550ns  795.569ns
1 31 3.827 ¥
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TUV Rheinland of North America, Inc. TUV
1775 Old Highway 8 NW Suite 107, St. Paul, MN 55112
Tel. +1 (651) 639-0775  Fax. +1 (651) 639-0873

Generator Output Power (NET - Annex B.1.6)

(xX) o.k. - seetest NET - Annex B.3.1 b

Wave Form (NET - Annex B.3.1)

Circuit Limits Results Verdict Observation
103 slope positive monotone, no monotone, No pass

negative components | negative components
103 slope negative monotone, No monotone, No pass

negative components | negative components

iz stopped

1 0.0 Widiv
pos: Q000 W
10,000 1ne dc

2 0.0 NAdiy

_________________________ pos: 0,000 N
10,001 1HMe dc
A 2. 0.0 . WL
0.00000 ¥ C0,00000 Y X
=100, 000 us 0,000 s 100,000 us
20,0 ussdiv repetitive Trigger Mode:
Edge
1 £ o000 v
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TUV Rheinland of North America, Inc.

TUV
1775 Old Highway 8 NW Suite 107, St. Paul, MN 55112
Tel. +1 (651) 639-0775  Fax. +1 (651) 639-0873
Maximum Instantaneous Rate of Voltage Change (NET - Annex B.3.4)
Circuit Limits Results Verdict Observation
103 t3 200ns 310 ns pass
P
—
i 1 5.00 wrdiv
pos: 2,386 ¥
.................................................. 0001 1Mo de

150@\..'; ........................
2.38600 VY
—10.000 us 0,000 s 10,000 us
2,00 us/sdiv realtime Trigger Mode:
current minimum max imum average Edge
risetime (1) 310.933ns Z01.988ns 323 .676ns 311.729ns
1 f 3.827 W
A= stopped
i
+ i 5,00 Midiv
pos: 2,386 ¥
.................................................. 10 00:1 1Mo de
P
2.38600 VY
10,000 us 0,000 s 10,000 us
2,00 us/sdiv realtime Trigger Mode:
Current minimum max imum average Edge
falltime (1) 616.950ns 588.950ns 635.175ns 617.352ns
1 3 F.827 W
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TUV Rheinland of North America, Inc. TUV
1775 Old Highway 8 NW Suite 107, St. Paul, MN 55112
Tel. +1 (651) 639-0775  Fax. +1 (651) 639-0873
Receiver Shunt Capacitance
Test Case Circuit | Limits Result t3= 3.5 usec Verdict Comment
t1 t2
TBR-7521 | 104 tlandt2 £t3 | t1= 50 nsec | t2= 45 nsec pass
NET - B.2.3 106 tlandt2 £t3 | t1= 30 nsec | t2= 28 nsec pass
107 tlandt2 £t3 | t1= 31nsec | t2= 29 nsec pass
109 tlandt2 £13 | t1= 37 nsec | t2= 34 nsec pass
114 tlandt2 £t3 | t1= 73 nsec | t2= 47 nsec pass
115 tlandt2 £t3 | t1= 36 nsec | t2= 46 nsec pass
125 tlandt2 £t3 | tl= 33 nsec | t2= 31l nsec pass
142 tlandt2 £t3 | t1= 27 nsec | t2= 31 nsec pass
Load Impedance (NET - Annex B.2.4)
Circuit Limits Results Verdict Observation
104 capacitive capacitive pass
106 capacitive capacitive pass
107 capacitive capacitive pass
109 capacitive capacitive pass
114 capacitive capacitive pass
115 capacitive capacitive pass
125 capacitive capacitive pass
142 capacitive capacitive pass

Protocol Conformance Test Report V.24




Test Report No.: TBR2/050101/02

May 1, 2002
Page49 of 88

L

TUV Rheinland of North America, Inc. &

1775 Old Highway 8 NW Suite 107, St. Paul, MN 55112

Tel. +1 (651) 639-0775  Fax. +1 (651) 639-0873
Load Resistance Conditions (NET - Annex B.2.1)
M easurement with 3V applied

Circuit Limits Results Verdict Observation

104 3KWERE 7 kW 4477 W pass

106 3KWER £ 7 kW 6382 W pass

107 3KWERE 7 kW 6382 W pass

109 3KWERE 7 kW 6382 W pass

114 3KWERE 7 kW 5357 W pass

115 3KWERE 7 kW 4411 W pass

125 3KWERE 7 kW 6521 W pass

142 3KWERE 7 kW 6521 W pass
Measurement with 15V applied

Circuit Limits Results Verdict Observation

104 3KWER £ 7 kW 4437 W pass

106 3KWERE 7 kW 6382 W pass

107 3KWERE 7 kW 6410 W pass

109 3KWERE 7 kW 5952 W pass

114 3KWER £ 7 kW 4901 W pass

115 3KWERE 7 kW 4437 W pass

125 3KWERE 7 kW 6465 W pass

142 3KWERE 7 kW 6521 W pass
Maximum Load open circuit voltage (NET - Annex B.2.2)

Circuit Limits Results Verdict Observation

104 UE2Vv 0.0309 Vv pass

106 UE2v 0.0361V pass

107 UEZ2v 0.0163V pass

109 UE2Vv 0.0363V pass

114 UE2Vv 0.0307 VvV pass

115 UE2Vv 0.0316 V pass

125 UE2Vv 0.010V pass

142 UEZ2v 0.0180V pass
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TUV Rheinland of North America, Inc. TOV
1775 Old Highway 8 NW Suite 107, St. Paul, MN 55112
Tel. +1 (651) 639-0775  Fax. +1 (651) 639-0873
Power off Measurement (NET - Annex B.4)
Circuit Limits Results Verdict Observation
103 R3 300W > 30 kW pass
105 R 3 300W > 30 kKW pass
107 R 3 300W > 30 kKW pass
108 R 3 300W > 30 kW pass
113 R3 300W > 30 kW pass
140 R3 300W > 30 kW pass
141 R3 300W > 30 kW pass
Short Circuit Test (NET - Annex B.5)
A binary state O
Connected to common return
Circuit Limits Results Verdict Observation
103 no damage no damage pass
105 no damage no damage pass
108 no damage no damage pass
113 no damage no damage pass
140 no damage no damage pass
141 no damage no damage pass
Connected to aload of 3000 Ohms where the open circuit voltageis -2V
Circuit Limits Results Verdict Observation
103 no damage no damage pass
105 no damage no damage pass
108 no damage no damage pass
113 no damage no damage pass
140 no damage no damage pass
141 no damage no damage pass
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TUV Rheinland of North America, Inc. TOV
1775 Old Highway 8 NW Suite 107, St. Paul, MN 55112
Tel. +1 (651) 639-0775  Fax. +1 (651) 639-0873
B binary state 1
Connected to common return
Circuit Limits Results Verdict Observation
103 no damage no damage pass
105 no damage no damage pass
108 no damage no damage pass
113 no damage no damage pass
140 no damage no damage pass
141 no damage no damage pass
Connected to aload of 3000 Ohms where the open circuit voltage is +2V
Circuit Limits Results Verdict Observation
103 no damage no damage pass
105 no damage no damage pass
108 no damage no damage pass
113 no damage no damage pass
140 no damage no damage pass
141 no damage no damage pass
Allowance for Capacitance of Connections Leads (Annex B.7)
Circuit Limits Results Verdict Observation
All Leads C £ 2500pF - N/A Note 2

Note 2 : Testing is only applied to chipset. No connections leads were used.
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TUV Rheinland of North America, Inc. TOV

1775 Old Highway 8 NW Suite 107, St. Paul, MN 55112

Tel. +1 (651) 639-0775  Fax. +1 (651) 639-0873
6.2.3 34-pin DTE/DCE interface | SO 2593

(CCITT Recommendation V.35 interface)

Test Case Requirement Result Verdict Comment
7.24.1 TBR-6.241 NET-8222 I SO 2593 (34-pole) NT Note 1
7.2.4.2 TBR-6.242 NET-8222 | TableA.17andA.18 NT Note 1

Note 1: The SUT was an evaluation board. Measurements were taken at test points on the board.

CCITT V.35 Interchange Circuits

A - B terminated with 3.9 KOhm

Circuit 103 (P/S)

Binary State 1

Test Case Description Limits Result Verdict Comment
7.6.1.1 A-B Vo£12V 10V pass

A-C Voaf 1.2V 054V pass

B-C Vob£12V -0.50V pass
Binary State 2
Test Case Description Limits Result Verdict Comment
7.6.1.1 A-B Vo£12V -1.0V pass

A-C Voaf 1.2V -0.58 v pass

B-C Vob£1.2V 0.46 V pass
Circuit 113 (U/W)
Binary State 1
Test Case Description Limits Result Verdict Comment
7.6.1.1 A-B Vo£12V 10V pass

A-C Voaf 1.2V 057V pass

B-C Vob£1.2V -047V pass
Binary State 2
Test Case Description Limits Result Verdict Comment
7.6.1.1 A-B Vo£12V -1.0V pass

A-C Voaf 1.2V -0.49V pass

B-C Vob£1.2V 055V pass
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TUV Rheinland of North America, Inc. TUV
1775 Old Highway 8 NW Suite 107, St. Paul, MN 55112
Tel. +1 (651) 639-0775  Fax. +1 (651) 639-0873
Source Impedance (Annex C.1.1)
Circuit Limits Results Verdict Observation
103 100 £ 50 W 101 W Pass
113 100+ 50 W 100 W Pass
4.2.2.2 Resistance A&B-C (Annex C.1.2)
Circuit Limits Results Verdict Observation
103 2V applied 150+ 15W 161 W Pass
103 -2V applied 150+ 15W 164 W Pass
113 2V applied 150+ 15W 163 W Pass
113 -2V applied 150+ 15W 156 W Pass

Protocol Conformance Test Report V.35




Test Report No.: TBR2/050101/02

May 1, 2002
Page54 of 88

TUV Rheinland of North America, Inc. TOV
1775 Old Highway 8 NW Suite 107, St. Paul, MN 55112
Tel. +1 (651) 639-0775  Fax. +1 (651) 639-0873
A - C terminated with 2 x 50 Ohm
Circuit 103 (P/S)
Binary State 1
Test Case Description | Limits Result Verdict Comment
TBR-7.6.1.2 A-B 0.44V £ Vt £ 0.66V 054V pass
NET - C.1.3 RUR2-C Vos£ 0.6V 0.003V pass
Binary State 2
Test Case Description | Limits Result Verdict Comment
TBR-7.6.1.2 A-B 0.44V £ Vt £ 0.66V -0.54V pass
NET - C.1.3 RUR2-C Vos£ 0.6V -0.047V pass
Circuit 113 (U/W)
Binary State1
Test Case Description | Limits Result Verdict Comment
TBR-7.6.1.2 A-B 0.44V £ Vt £ 0.66V 054V pass
NET - C.1.3 RUR2-C Vos£ 0.6V 0.046 VvV pass
Binary State 2
Test Case Description | Limits Result Verdict Comment
TBR-7.6.1.2 A-B 0.44V £ Vt £ 0.66V -0.54V pass
NET - C.1.3 RUR2-C Vos£ 0.6V 0.033V pass
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TUV Rheinland of North America, Inc. TUV
1775 Old Highway 8 NW Suite 107, St. Paul, MN 55112
Tel. +1 (651) 639-0775  Fax. +1 (651) 639-0873
Generator Output Risetime
Test Case Circuit Limits Result Verdict Comment
TBR-7.6.1.3 103 (P/S) t£0.1th 9.0nspos | pass
NET-C.14 t£0.1th 9.2 ns neg pass
113 (U/W) t£0.1th 8.9 nspos pass
t£0.1tb 9.0 ns neg pass
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TUV Rheinland of North America, Inc. TUV
1775 Old Highway 8 NW Suite 107, St. Paul, MN 55112
Tel. +1 (651) 639-0775  Fax. +1 (651) 639-0873
e
1 1 - 2
31.8 mv/div
.................................................. hos: 7,940 my
=5.200 ns 4,800 ns 14,80 ns
2,00 nsfdiv repetitive Trigger Mode:
current minimum max imum average Edge
rigsetime Cf1) 9,082 ns 8.139 ns 9.625 nsg §.985 ns
{1 F-16.08 my
S5 stopped
1 1 - 2
31.8 mv/div
.................................................. hos: 7,940 my
=20.,00 ns =10.,00 ns 0,000 5
2,00 nsfdiv repetitive Trigger Mode:
current minimum max imum average Edge
falltime Cf1) 9.264 ns g.642 ns 10,451 ns 9.282 ns
1 <+ -16.08 my
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TUV Rheinland of North America, Inc. TUV
1775 Old Highway 8 NW Suite 107, St. Paul, MN 55112
Tel. +1 (651) 639-0775  Fax. +1 (651) 639-0873
#5 stopped
1 1 - 2
31.8 mv/div
.................................................. hos: 7,940 my
=-11.20 ns =1.200 ns 8,800 ns
2,00 nsfdiv repetitive Trigger Mode:
current minimum max imum average Edge
rigsetime Cf1) 8.94949  ns 7.803 ns Q.782 ns §.859 ns
{1 F-16.08 my
S5 stopped
1 1 - 2
31.8 mv/div
.................................................. hos: 7,940 my
=20.,40 ns =10.,40 ns =400.,0 ps
2,00 nsfdiv repetitive Trigger Mode:
current minimum max imum average Edge
falltime L1 9,042 ns 7712 ns Q.927  nsg §.894 ns
1 <+ -16.08 my
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TUV Rheinland of North America, Inc. TOV
1775 Old Highway 8 NW Suite 107, St. Paul, MN 55112
Tel. +1 (651) 639-0775  Fax. +1 (651) 639-0873
Impedance of Interconnecting Cable (NET - Annex C.2)
Circuit Limits Results Verdict Observation
P/S 100+ 20 W NA -- Note 1
Load Characteristics
Impedance (NET - Annex C.3.1)
Circuit Limits Results Verdict Observation
104 100+ 10W 103 W pass
114 100+ 10W 100 W pass
115 100+ 10W 103 W pass
Resistance A&B-C (NET - Annex C.3.2)
Circuit Limits Results Verdict Observation
104 +2V applied 150+ 15W 156 W pass
104 -2V applied 150+ 15W 156 W pass
114 +2V applied 150+ 15W 156 W pass
114 -2V applied 150+ 15W 156 W pass
115 +2V applied 150+ 15W 155 W pass
115 -2V applied 150+ 15W 155 W pass
Generator/Load Protection (NET - Annex C.4)
Circuit Limits Results Verdict Observation
104 no damage no damage pass
114 no damage no damage pass
115 no damage no damage pass
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TUV Rheinland of North America, Inc.
1775 Old Highway 8 NW Suite 107, St. Paul, MN 55112
Tel. +1 (651) 639-0775  Fax. +1 (651) 639-0873

L

TOV

CCITT V.28 Interchange Circuits

A - C unterminated

Binary State 1

Test Case Circuit Limits Result Verdict Comment
TBR-75.1.1 105 V £ 25.0V 8.7V pass
NET -B.1.3 108 V £ 25.0V 8.7V pass

140 V £ 25.0V 8.7V pass

141 V £ 25.0V 8.7V pass

Binary State 2

Test Case Circuit Limits Result Verdict Comment
TBR-75.1.1 105 V £ 25.0V -76V pass
NET -B.1.3 108 V £ 25.0V -76V pass
140 V £ 25.0V 77V pass
141 V £ 25.0V -76V pass
A - C terminated with 3 KOhm
Binary State 1
Test Case Circuit Limits Result Verdict Comment
TBR-75.1.2 105 V3 3.0V 79V pass
NET -B.1.4 108 V3 3.0V 79V pass
140 V3 3.0V 79V pass
141 V3 3.0V 79V pass
Binary State 2
Test Case Circuit Limits Result Verdict Comment
TBR-75.1.2 105 V3 3.0V -7.4V pass
NET -B.1.4 108 V3 3.0V -7.4V pass
140 V3 3.0V -7.4V pass
141 V3 3.0V -7.1V pass
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TUV Rheinland of North America, Inc. TUV
1775 Old Highway 8 NW Suite 107, St. Paul, MN 55112
Tel. +1 (651) 639-0775  Fax. +1 (651) 639-0873
A - C terminated with 7 KOhm
Binary State 1
Test Case Circuit Limits Result Verdict Comment
NET -B.1.5 | 105 V3 3.0V 8.3V pass
108 V3 3.0V 8.3V pass
140 V3 3.0V 8.3V pass
141 V3 3.0V 8.3V pass
Generator Output Risetime
Test Case Circuit Limits Result Verdict Comment
TBR-75.1.3 105 t£0.03tb 600 ns pos pass
t£0.03tb 759 ns neg pass
108 t£0.03th 613 ns pos pass
t£0.03tb 769 ns neg pass
140 t £0.03th 596 ns pos pass
t£0.03th 829 nsneg pass
141 t£0.03th 594 ns pos pass
t£0.03tb 835 nsneg pass
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TUV Rheinland of North America, Inc. TUV
1775 Old Highway 8 NW Suite 107, St. Paul, MN 55112
Tel. +1 (651) 639-0775  Fax. +1 (651) 639-0873
e
—
+ 1 5,00 V/div
pos:t 2,388 ¥
.................................................. 10,0051 1Mo de
»
150@\'.'; ........................
2.38600 S T
=10,000 us 0,000 5 10,000 us
2,00 us/div regltime Trigger Mode:
current minimum max imum average Edge
rigsetime (1) 600.650ns 576.950ns 523 .830ns GO0, 570ns
{1 £ z.527 v
S5 stopped
—
+ 1 5,00 V/div
pos:t 2,388 ¥
.................................................. 10,0051 1Mo de
150@\'.'; ........................
23ssod v 0
=10,000 us 0,000 5 10,000 us
2,00 us/div regltime Trigger Mode:
current minimum max imum average Edge
falltime (1) 759.550ns 729.399n5 T81.930ns a7 77Ins
{1 <+ 3.527 VW
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TUV Rheinland of North America, Inc. TUV
1775 Old Highway 8 NW Suite 107, St. Paul, MN 55112
Tel. +1 (651) 639-0775  Fax. +1 (651) 639-0873
S5 stopped
—
+ 1 5,00 V/div
pos:t 2,388 ¥
.................................................. 10,0051 1Mo de
........................ _//—FJJM”———“—”—I:“T“
..{ ....
150@\'.'; ........................
2.38600 S T
=10,000 us 0,000 5 10,000 us
2,00 us/div regltime Trigger Mode:
current minimum max imum average Edge
rigsetime (1) 613.750ns 589.750ns G40, 000ns 614,.774ns
{1 £ z.527 v
S5 stopped
—
+ 1 5,00 V/div
pos:t 2,388 ¥
.................................................. 10,0051 1Mo de
'\
........................... S
150@\'.'; ........................
2.38606 v - ; :
=10,000 us 0,000 5 10,000 us
2,00 us/div regltime Trigger Mode:
current minimum max imum average Edge
falltime (1) 769.750ns F4G . 649n% 791 . 3530ns IO 167ns
{1 <+ 3.527 VW
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TUV Rheinland of North America, Inc. TUV
1775 Old Highway 8 NW Suite 107, St. Paul, MN 55112
Tel. +1 (651) 639-0775  Fax. +1 (651) 639-0873
S5 stopped
—
+ 1 5,00 V/div
pos:t 2,388 ¥
.................................................. 10,0051 1Mo de
150@\'.'; ........................
2.38600 S T
=10,000 us 0,000 5 10,000 us
2,00 us/div regltime Trigger Mode:
current minimum max imum average Edge
rigsetime (1) 596.950ns 5T6.250ns G258 . 630ns 595 . 684ns
{1 £ z.527 v
S5 stopped
—
+ 1 5,00 V/div
pos:t 2,388 ¥
.................................................. 10,0051 1Mo de
150@\'.'; ........................
23ssod v 0
=10,000 us 0,000 5 10,000 us
2,00 us/div regltime Trigger Mode:
current minimum max imum average Edge
falltime (1) 829.749ns 805 .950ns 861.775ns 831.778ns
{1 <+ 3.527 VW
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TUV Rheinland of North America, Inc. TUV
1775 Old Highway 8 NW Suite 107, St. Paul, MN 55112
Tel. +1 (651) 639-0775  Fax. +1 (651) 639-0873
S5 stopped
—
+ 1 5,00 V/div
pos:t 2,388 ¥
.................................................. 10,0051 1Mo de
150@\'.'; ........................
2.38606 ¥ ; :
=10,000 us 0,000 5 10,000 us
2,00 us/div regltime Trigger Mode:
current minimum max imum average Edge
rigsetime 1) 594.650ns 571.950n%s 624 ,.5530ns 594,87 1ns
{1 £ z.527 v
S5 stopped
—
+ 1 5,00 V/div
pos:t 2,388 ¥
.................................................. 10,0051 1Mo de
150@\'.'; ........................
2.38606 ¥ ; :
=10,000 us 0,000 5 10,000 us
2,00 us/div regltime Trigger Mode:
current minimum max imum average Edge
falltime 1) 835.450ns 803 .350ns 861 .930ns §33.040ns
{1 <+ 3.527 VW
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TUV Rheinland of North America, Inc. TOV
1775 Old Highway 8 NW Suite 107, St. Paul, MN 55112
Tel. +1 (651) 639-0775  Fax. +1 (651) 639-0873
Generators
Circuit | Description [ Limits Results Verdict | Observation
NET —Annex B.1.2 Binary | Binary
Statel | State 2
C Short Circuit Ik £ 500mA 26.2mA | 7.5 mA pass
H Short Circuit Ik £ 500mA 23.0mA | 72.8 mA pass
N Short Circuit Ik £ 500mA 23.7mA | 70.2 mA pass
L Short Circuit Ik £ 500mA 26.2mA | 61.6 mA pass
NET —Annex B.4
H 2volt | Resistance power off R3 300W > 100 kW pass |
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TUV Rheinland of North America, Inc. &
1775 Old Highway 8 NW Suite 107, St. Paul, MN 55112
Tel. +1 (651) 639-0775  Fax. +1 (651) 639-0873
Receiver Shunt Capacitance
Test Case Circuit Limits Result t3= Verdict Comment
t1l t2
TBR _ _
7521 106 tlandt2£t3 | t1=30nsec | t2=28 nsec pass
107 tlandt2£t3 | t1=30nsec | t2=29 nsec pass
109 tlandt2 £t3 | t1=37nsec | t2= 34 nsec pass
125 tlandt2 £t3 | t1=32nsec | t2= 30 nsec pass
142 tlandt2 £t3 | t1=33nsec | t2= 31 nsec pass
Receivers
Circuit | Description [ Limits | Results | Verdict | Observation
NET -B.2.2
D 106 | Voltage without EL £2V 0.038 V pass
Terminator
E 107 | Voltage without EL £2V 0.018 V pass
Terminator
F109 |Voltage without EL £2V 0.038 V pass
Terminator
NN 142 | Voltage without EL £2V 0.020 V pass
Terminator
J 125 | Voltage without EL £2V 0.022 V pass
Terminator
NET -B.2.1.a
D Rmin, 3V applied 7kW3 R 3 3kw 6383 W pass
E Rmin, 3V applied 7KW3 R 3 3kw 6383 W pass
F Rmin, 3V applied 7kW3 R 3 3kw 6383 W pass
NN Rmin, 3V applied 7kW3 R3 3kW 6521 W pass
J Rmin, 3V applied 7kW3 R 3 3kw 6521 W pass
NET -B.2.1.b
D Rmax, 15V applied 7kW3 R 3 3kw 6521 W pass
E Rmax, 15V applied 7kW3 R 3 3kw 6521 W pass
F Rmax, 15V applied 7kW3 R 3 3kw 6224 W pass
NN Rmax, 15V applied kW3 R3 3kW 6550 W pass
J Rmax, 15V applied 7kW3 R 3 3kw 6493 W pass
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TUV Rheinland of North America, Inc.
1775 Old Highway 8 NW Suite 107, St. Paul, MN 55112
Tel. +1 (651) 639-0775  Fax. +1 (651) 639-0873

L

TOV

6.24 37-pin DTE/DCE interface | SO 4902
(CCITT Recommendation V.36 interface)

Test Case Requirement Result Verdict Comment
7.23.1 TBR-6.23.1 NET-82.2.3 | ISO 4902 (37-pole) NT Note 1
7.2.3.2 TBR-6.232 NET-8223 | TableA.13andA.14 NT Note 1

CCITT V.10 Interchange Circuits

A - C terminated with 3.9 KOhm

Binary State 1

Test Case Circuit Limits Result Verdict Comment
TBR-7.31.1 140 TBR V £ 12.0V 50V pass
NET —8.2.4.4 141 NET 4V £Vo£ 6V 50V pass

Binary State 2

Test Case Circuit Limits Result Verdict Comment
TBR-7.3.1.1 140 TBR V £ 12.0V -5.8V pass
NET —8.2.4.4 141 NET 4V £Vo£ 6V 55V pass

A - C terminated with 450 Ohm

Binary State 1

Test Case Circuit Limits Result Verdict Comment
TBR-7.3.1.2 140 TBR-Vo3 2.0V 46V pass
NET —8.2.4.4 141 NET -Vt3 0.9* Vo 46V pass

Binary State 2

Test Case Circuit Limits Result Verdict Comment
TBR-7.3.1.2 140 TBR-Vo3 2.0V 5.3V pass
NET —8.2.4.4 141 NET -Vt23 09* Vo 5.1V pass
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TUV Rheinland of North America, Inc. TUV
1775 Old Highway 8 NW Suite 107, St. Paul, MN 55112
Tel. +1 (651) 639-0775  Fax. +1 (651) 639-0873
Reference Description Limits Results Verdict Observation
NET -
;/212 140 Short Cireuit Is £ 150mA 90.0 mA pass
;/212 141 Short Cireuit Is £ 150mA 83.6 MA pass
V.10 140 Power off
524 0.25V applied IX £ 100mA < 0.1mA pass
V.10 141 Power off
524 -0.25V applied IX £ 100mA < 0.1mA pass
V.10 140 Power off
524 0.25 V applied IX £ 100mA < 0.1mA pass
V.10 141 Power off
524 -0.25 V/ applied IX £ 100mA < 0.1nA pass
Generator Output Risetime
Circuit 140
Test Case Description Limits Result Verdict Comment
TBR-7.3.1.3 A-C t£0.3th 668 ns pos pass
NET - 8.24.4 t£0.3th 1039 nsneg pass
Circuit 141
Test Case Description Limits Result Verdict Comment
TBR-7.3.1.3 A-C t£0.3th 821 ns pos pass
NET - 8.24.4 t£0.3tb 1419 ns neg pass
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TUV Rheinland of North America, Inc. TUV
1775 Old Highway 8 NW Suite 107, St. Paul, MN 55112
Tel. +1 (651) 639-0775  Fax. +1 (651) 639-0873
S5 stopped
—
+ 1 5,00 V/div
pos:t 2,388 ¥
.................................................. 10,0051 1Mo de

150@\'.'; ........................
238600 v S S
=52.0000 us 0,000 s 9.0000 us
1,00 us/div realtime
current minimum ma: imum average
rizsetime (1) 665.700ns 635.525ns 695, 300ns G609, 706Nns
S5 stopped

T T T
2.38600 V- : i
=52.0000 us 0,000 s 9.0000 us
1,00 us/div realtime
current minimum ma: imum average
falltime t13) 1.,03958%us 900,857 ns 1.07989us 1. 04090us

Trigger Mode:
Edge

1 fF-1.250 ¥

1

pos:
10,001

2.00  Vidiv
2.386 ¥
M dc

Trigger Mode:
Edge

1 3 -1.250 ¥
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TUV Rheinland of North America, Inc. TUV
1775 Old Highway 8 NW Suite 107, St. Paul, MN 55112
Tel. +1 (651) 639-0775  Fax. +1 (651) 639-0873
S5 stopped
—
+ 1 5,00 V/div
pos:t 2,388 ¥
.................................................. 10,0051 1Mo de

150@\'.'; ........................
238600 v S S
=52.0000 us 0,000 s 9.0000 us
1,00 us/div
current minimum ma: imum average
rizsetime 1) 521.073ns FIT.225ns G54, 150ns G15.892ns
S5 stopped

T T T
2.28600 V- : i
=52.0000 us 0,000 s 9.0000 us
1,00 us/div
current minimum ma: imum average
falltime t13) 1.4195%us 1.35989us 1.4398%us 1.41521us

1 £-

1

pos:
10,001

2.0

1 +-

regltime Trigger Mode:
Edge

1.250 ¥

0ooMAidiw
2.386 ¥
M dc

regltime Trigger Mode:
Edge

1.250 ¥
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TUV Rheinland of North America, Inc. TOV
1775 Old Highway 8 NW Suite 107, St. Paul, MN 55112
Tel. +1 (651) 639-0775  Fax. +1 (651) 639-0873
CCITT V.11 Interchange Circuits
A - B terminated with 3.9 Kohm
Binary State 1
Circuit 103
Test Case Description | Limits Result Verdict Comment
TBR-7.4.1.1 A-B TBR £ 12.0V NET £ 6.0V 49V pass
NET -V11521 [A-C TBR £ 12.0V NET £ 6.0V 50V pass
B-C TBR £ 12.0V NET £ 6.0V 0.037V pass
Circuit 105
Test Case Description | Limits Result Verdict Comment
TBR-7.4.1.1 A-B TBR £ 12.0V NET £ 6.0V 49V pass
NET -V11521 [A-C TBR £ 12.0V NET £ 6.0V 50V pass
B-C TBR £ 12.0V NET £ 6.0V 0.035V pass
Circuit 108
Test Case Description | Limits Result Verdict Comment
TBR-7.4.1.1 A-B TBR £ 12.0V NET £ 6.0V 49V pass
NET -V11521 |A-C TBR £ 12.0V NET £ 6.0V 50V pass
B-C TBR £ 12.0V NET £ 6.0V 0.035V pass
Circuit 113
Test Case Description | Limits Result Verdict Comment
TBR-7.4.1.1 A-B TBR £ 12.0V NET £ 6.0V 49V pass
NET -V11521 [A-C TBR £ 12.0V NET £ 6.0V 50V pass
B-C TBR £ 12.0V NET £ 6.0V 0.037V pass

Protocol Conformance Test Report V.36




Test Report No.: TBR2/050101/02 May 1, 2002

Page72 of 88

L

TUV Rheinland of North America, Inc. TOV
1775 Old Highway 8 NW Suite 107, St. Paul, MN 55112
Tel. +1 (651) 639-0775  Fax. +1 (651) 639-0873
Binary State 2
Circuit 103
Test Case Description | Limits Result Verdict Comment
TBR-741.1 A-B TBR £ 12.0V NET £ 6.0V 49V pass
NET -V11521 |A-C TBR £ 12.0V NET £ 6.0V 0.039V pass
B-C TBR £ 12.0V NET £ 6.0V 50V pass
Circuit 105
Test Case Description | Limits Result Verdict Comment
TBR-741.1 A-B TBR £ 12.0V NET £ 6.0V 49V pass
NET -V11521 |A-C TBR £ 12.0V NET £ 6.0V 0.035V pass
B-C TBR £ 12.0V NET £ 6.0V 50V pass
Circuit 108
Test Case Description | Limits Result Verdict Comment
TBR-741.1 A-B TBR £ 12.0V NET £ 6.0V 49V pass
NET -V11521 |A-C TBR £ 12.0V NET £ 6.0V 0.036 V pass
B-C TBR £ 12.0V NET £ 6.0V 50V pass
Circuit 113
Test Case Description | Limits Result Verdict Comment
TBR-741.1 A-B TBR £ 12.0V NET £ 6.0V 49V pass
NET -V11521 |A-C TBR £ 12.0V NET £ 6.0V 0.038 VvV pass
B-C TBR £ 12.0V NET £ 6.0V 50V pass
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TUV Rheinland of North America, Inc. TOV
1775 Old Highway 8 NW Suite 107, St. Paul, MN 55112
Tel. +1 (651) 639-0775  Fax. +1 (651) 639-0873
A - B terminated with 2 x 50 Ohm
Binary State 1
Circuit 103
Test Case Description Limits Result Verdict Comment
TBR-7.4.12 A-B Vt3 2.0V 29V pass
NET —V11,5.2.2 RVR2-C Vos£ 3.0V 24V pass
Circuit 105
Test Case Description Limits Result Verdict Comment
TBR-7.4.12 A-B Vi3 2.0V 30V pass
NET —V11,5.2.2 R1/R2-C Vos£ 3.0V 24V pass
Circuit 108
Test Case Description Limits Result Verdict Comment
TBR-7.4.12 A-B Vi3 2.0V 30V pass
NET —V11,5.2.2 R1/R2-C Vos£ 3.0V 24V pass
Circuit 113
Test Case Description Limits Result Verdict Comment
TBR-7.4.12 A-B Vi3 2.0V 29V pass
NET —V11,5.2.2 R1/R2-C Vos£ 3.0V 24V pass
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TUV Rheinland of North America, Inc. TOV
1775 Old Highway 8 NW Suite 107, St. Paul, MN 55112
Tel. +1 (651) 639-0775  Fax. +1 (651) 639-0873
Binary State 2
Circuit 103
Test Case Description Limits Result Verdict Comment
TBR-7.4.12 A-B Vt3 2.0V -29V pass
NET -V11,5.22 R1/R2-C Vos£ 3.0V 24V pass
Circuit 105
Test Case Description Limits Result Verdict Comment
TBR-7.4.12 A-B Vi3 2.0V -3.0V pass
NET -V11,5.2.2 R1/R2-C Vos£ 3.0V 24V pass
Circuit 108
Test Case Description Limits Result Verdict Comment
TBR-7.4.1.2 A-B Vi3 2.0V -3.0V pass
NET -V11,5.2.2 RUR2-C Vos£ 3.0V 24V pass
Circuit 113
Test Case Description Limits Result Verdict Comment
TBR-7.4.1.2 A-B Vi3 2.0V -29V pass
NET -V11,5.2.2 RUR2-C Vos£ 3.0V 24V pass
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TUV Rheinland of North America, Inc. TOV
1775 Old Highway 8 NW Suite 107, St. Paul, MN 55112
Tel. +1 (651) 639-0775  Fax. +1 (651) 639-0873
Generator OQutput Risetime
Circuit TxD 103
Test Case Description | Limits Result Verdict Comment
TBR-74.13 |[A-B TBR-t£0.3th 8.8ns pass
NET -V115.3 NET - 20ns® t or t£0.1th 8.3ns pass
Circuit RTS 105
Test Case Description | Limits Result Verdict Comment
TBR-7413 |A-B TBR-t£0.3th 8.0ns pass
NET —V115.3 NET - 20ns3 t or t£0.1tb 7.8ns pass
Circuit DTR 108
Test Case Description | Limits Result Verdict Comment
TBR-7413 |A-B TBR-t£0.3th 8.3ns pass
NET -V115.3 NET - 20ns3 t or t£0.1tb 79ns pass
Circuit TXCE 113
Test Case Description | Limits Result Verdict Comment
TBR-74.13 |[A-B TBR-t£0.3th 8.8ns pass
NET -V115.3 NET - 20ns® t or t£0.1th 8.2ns pass
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TUV Rheinland of North America, Inc. TUV
1775 Old Highway 8 NW Suite 107, St. Paul, MN 55112
Tel. +1 (651) 639-0775 Fax. +1 (651) 639-0873
S5 stopped
1 1 - 2
129 mv/div
.................................................. hos:  7.940 my
=-11.20 ns =1.200 ns 8,800 ns
2,00 nsfdiv repetitive Trigger Mode:
current minimum max imum average Edge
rigsetime Cf1) 8,830 ns g.781 ns §.830 ns §.80% ns
1 F 1600 mv
S5 stopped
1 1 - 2
129 mv/div
.................................................. hos:  7.940 my
=7.600 ns 2,400 ns 12,40 ns
2,00 nsfdiv repetitive Trigger Mode:
current minimum max imum average Edge
falltime 1) 8.261 ns 8.239 ns g.773 ns g.402 ns
1 & 1600 mv
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TUV Rheinland of North America, Inc. TUV
1775 Old Highway 8 NW Suite 107, St. Paul, MN 55112
Tel. +1 (651) 639-0775 Fax. +1 (651) 639-0873
S5 stopped
1 1 - 2
129 mv/div
.................................................. hos:  7.940 my
=10.,40 ns =400.,0 ps 0,600 ns
2,00 nsfdiv repetitive Trigger Mode:
current minimum max imum average Edge
rigsetime Cf1) 8,081 ns 7.803 ns g.374 ns §.0499 ns
1 F 1600 mv
S5 stopped
1 1 - 2
129 mv/div
.................................................. hos:  7.940 my
13,60 ns =2.600 ns 6,400 ns
2,00 nsfdiv repetitive Trigger Mode:
current minimum max imum average Edge
falltime L1y 7,813 ns 7706 ns g.071 ns 7841 ns
1 & 1600 mv
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TUV Rheinland of North America, Inc. TUV
1775 Old Highway 8 NW Suite 107, St. Paul, MN 55112
Tel. +1 (651) 639-0775 Fax. +1 (651) 639-0873
S5 stopped
1 1 - 2
129 mv/div
.................................................. hos:  7.940 my
-9.,200 ns g00.0 ps 10,80 ns
2,00 nsfdiv repetitive Trigger Mode:
current minimum max imum average Edge
rigsetime L1 8,245 ns 8.3245 ns §.582 nsg g.44949 ns
1 F 1600 mv
S5 stopped
1 1 - 2
129 mv/div
.................................................. hos:  7.940 my
—-12.80 ns —2.800 ns T.200 ns
2,00 nsfdiv repetitive Trigger Mode:
current minimum max imum average Edge
falltime L1y 7,951 ns 7.619 ns 7,952 nsg 7891 ns
1 & 1600 mv
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TUV Rheinland of North America, Inc. TUV
1775 Old Highway 8 NW Suite 107, St. Paul, MN 55112
Tel. +1 (651) 639-0775  Fax. +1 (651) 639-0873
S5 stopped
1 1 - 2
129 mv/div
.................................................. hos:  7.940 my
=10.00 ns 0,000 5 10,00 ns
2,00 nsfdiv repetitive Trigger Mode:
current minimum max imum average Edge
rigsetime [f1) 8.856 ns 8.729 ns §.9053 ns §.815 ns
1 F 1600 mv
S5 stopped
1 1 - 2
129 mv/div
.................................................. hos:  7.940 my
—-10.,80 ns —800.0 ps 0,200 ns
2,00 nsfdiv repetitive Trigger Mode:
current minimum max imum average Edge
falltime Cf1) 8.24%2 ns g.024 ns §.312 nsg g.216 ns
1 & 1600 mv
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TUV Rheinland of North America, Inc. TOV
1775 Old Highway 8 NW Suite 107, St. Paul, MN 55112
Tel. +1 (651) 639-0775  Fax. +1 (651) 639-0873
Short Circuit Measurement (NET - 5.2.3)
Circuit TxD 103
Description Limits Results Verdict Observation
NET -5.2.3
A-C Isa£ 150 mA 99.0 mA pass
B-C Isb £ 150 mA 0.008 mA pass
Circuit RTS 105
Description Limits Results Verdict Observation
NET —5.2.3
A-C Isa£ 150 mA 103.7 mA pass
B-C Isb £ 150 mA 0.017 mA pass
Circuit DTR 108
Description Limits Results Verdict Observation
NET -5.2.3
A-C Isa£ 150 mA 103.8 mA pass
B-C Isb £ 150 mA 0.030 mA pass
Circuit TXCE 113
Description Limits Results Verdict Observation
NET —5.2.3
A-C Isa£ 150 mA 100.2 mA pass
B-C Isb £ 150 mA 0.008 mA pass
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TUV Rheinland of North America, Inc. &
1775 Old Highway 8 NW Suite 107, St. Paul, MN 55112
Tel. +1 (651) 639-0775  Fax. +1 (651) 639-0873
Power-off Measurement (NET - 5.2.4)
Power-off applied voltage £0.25V
Circuit TxD 103
Description Limits Results Verdict Observation
NET -5.24
+0.25V applied Ixa£ 100 mA 0.7 mA pass
+0.25V applied Ixb £ 100 mA 0.1 mA pass
-0.25V applied Ixa£ 100 mA 0.6 MA pass
-0.25V applied Ixb £ 100 mA 0.1nmA pass
Circuit RTS 105
Description Limits Results Verdict Observation
NET -5.24
+0.25V applied Ixa£ 100 mA 0.6 A pass
+0.25V applied Ixb £ 100 mA 0.1 mA pass
-0.25V applied Ixa£ 100 mA 0.5MA pass
-0.25V applied Ixb £ 100 mA 0.1nmA pass
Circuit DTR 108
Description Limits Results Verdict Observation
NET -5.24
+0.25V applied Ixa£ 100 nA 0.7 mA pass
+0.25V applied Ixb £ 100 mA 0.1 A pass
-0.25V applied Ixa£ 100 mA 0.6 MA pass
-0.25V applied Ixb £ 100 mA 0.1nmA pass
Circuit TXCE 113
Description Limits Results Verdict Observation
+0.25V applied Ixa£ 100 nA 0.7 mA pass
+0.25V applied Ixb £ 100 mA 0.1 A pass
-0.25V applied Ixa£ 100 mA 0.6 MA pass
-0.25V applied Ixb £ 100 mA 0.1nmA pass
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TUV Rheinland of North America, Inc. &
1775 Old Highway 8 NW Suite 107, St. Paul, MN 55112
Tel. +1 (651) 639-0775  Fax. +1 (651) 639-0873

Receiver Characteristics NET - 6.1

Circuit RxD 104

The receiver isterminated with an optional cable resistance.

Limits according to NET 1, Revision 1, Figure 1
Description Limits Results Verdict Observation
Via=6V | £60.75 mA 55.7 mA pass
Via=3V | £30.75 mA 27.5mA pass
Via=1V -05£1 £10.75mA 9.3mA pass
Via= 0V -0.75£1 £0.75mA 0.0002 mA pass
Via=-6V | £60.75 mA -55.8 mA pass
Via=-3V | £30.75 mA -27.5mA pass
Via=-1V -05£1 £10.75mA -9.3mA pass
Vib=6V | £60.75 mA 55.9 mA pass
Vib=3V | £30.75mA 27.5mA pass
Vib=1V -05£1 £10.75mA 9.3 mA pass
Vib=0Vv -0.75£1 £0.75mA 0.0001 mA pass
Vib=-6V | £60.75 mA -55.8 mA pass
Vib=-3V | £30.75 mA -275mA pass
Vib=-1V -05£1 £10.75mA -9.3mA pass
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TUV Rheinland of North America, Inc. 71-0‘,
1775 Old Highway 8 NW Suite 107, St. Paul, MN 55112
Tel. +1 (651) 639-0775  Fax. +1 (651) 639-0873

Circuit 106 CTS

The receiver is not terminated with an optional cable resistance.

Limits according to CCITT Recommendation V.11, Figure 6
Description Limits Results Verdict Observation
Via= 10V | £3.25mA 0.27 mA pass
Via=3V | £15mA 0.08 mA pass
Via=0V -0.75£1 £0.75mA 0.0001 mA pass
Via=-10V | £3.25mA -0.27 mA pass
Via=-3V | £15mA -0.08 mA pass
Vib =10V | £3.25mA 0.27 mA pass
Vib =3V | £15mA 0.08 mA pass
Vib =0V -0.75£1 £0.75mA 0.0001 mA pass
Vib =-10V | £3.25mA -0.27 mA pass
Vib = -3V | £15mA -0.08 mA pass

Circuit 107 DSR

The receiver is not terminated with an optional cable resistance.

Limits according to CCITT Recommendation V.11, Figure 6
Description Limits Results Verdict Observation
Via= 10V | £3.25mA 0.27 mA pass
Via=3V | £15mA 0.08 mA pass
Via=0V -0.75£1 £0.75mA 0.0001 mA pass
Via=-10V | £3.25mA -0.27 mA pass
Via=-3V | £15mA -0.08 mA pass
Vib =10V | £3.25mA 0.27 mA pass
Vib =3V | £15mA 0.08 mA pass
Vib =0V -0.75£1 £0.75mA 0.0001 mA pass
Vib =-10V | £3.25mA -0.27 mA pass
Vib = -3V | £15mA -0.08 mA pass
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Tel. +1 (651) 639-0775  Fax. +1 (651) 639-0873

Circuit 109 DCD

The receiver is not terminated with an optional cable resistance.

Limits according to CCITT Recommendation V.11, Figure 6

Description Limits Results Verdict Observation
Via= 10V | £3.25mA 0.27 mA pass
Via=3V I £1.5mA 0.08 mA pass
Via=0Vv -0.75£1 £0.75mA 0.0001 mA pass
Via=-10V | £3.25mA -0.28 mA pass
Via=-3V | £1.5mA -0.08 mA pass
Vib =10V | £3.25mA 0.27 mA pass
Vib =3V I £1.5mA 0.08 mA pass
Vib=0V -0.75£1 £0.75mA 0.0001 mA pass
Vib=-10V | £3.25mA -0.27 mA pass
Vib=-3V | £1.5mA -0.08 mA pass

Circuit 114 TxC

The receiver isterminated with an optional cable resistance.

Limits according to NET 1, Revision 1, Figure 1
Description Limits Results Verdict Observation
Via=6V I £60.75 mA 53.9mA pass
Via=3V | £30.75 A 26.6 mA pass
Via=1V -0.5£1 £ 10.75 mA 9.0 mA pass
Via= 0V -0.75£1 £0.75mA -0.3mA pass
Via=-6V I £60.75 mA -53.7mA pass
Via=-3V I £30.75 mA -26.6 mA pass
Via=-1V -0.5£1 £ 10.75mA -9.0 mA pass
Vib =6V | £60.75 A 54.0 mA pass
Vib=3V | £30.75mA 26.6 mA pass
Vib=1V -05£1 £10.75mA 9.0mA pass
Vib=0V -0.75£1 £0.75mA -0.4 mA pass
Vib=-6V I £60.75 mA -53.7mA pass
Vib=-3V I £30.75 mA -26.6 mA pass
Vib=-1V -05£1 £10.75mA -9.0 mA pass
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Circuit 115 RxC

The receiver is terminated with an optional cable resistance.

Limits according to NET 1, Revision 1, Figure 1
Description Limits Results Verdict Observation
Via= 6V | £60.75 mA 55.8 mA pass
Via=3V | £30.75 mA 27.7 mA pass
Via= 1V -05£1£10.75mA 9.3mA pass
Via= 0V -0.75£1 £0.75mA 0.0002 mA pass
Via=-6V | £60.75 mA -55.8 mA pass
Via=-3V | £30.75 mA -27.7 mA pass
Via=-1V -05£1£10.75mA -9.3mA pass
Vib=6V | £60.75 mA 55.7 mA pass
Vib=3V | £30.75 mA 27.7 mA pass
Vib=1V -0.5£1 £10.75mA 9.3 mA pass
Vib=0V -0.75£ 1 £0.75mA 0.0002 mA pass
Vib=-6V | £60.75 mA -55.7 mA pass
Vib=-3V | £30.75 mA -27.7 mA pass
Vib=-1V -05£1£10.75mA -9.3mA pass
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