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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

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 (IUTs) 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 M cCarthy Blvd.

City : Milpitas, CA 95035

Country tUSA

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.)

Evaluation Card.

Operating System -—-

Version No. ---

Miscellaneous

1.4.2 Typeof Product
Multi-protocol Transceiver.
1.4.3 Description of Product

This device is amulti-protocol transceiver with software selectable transceiver support. This deviceis ademo
circuit that provides chip level interfacing to the components that support the varied protocols.
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TOV

144 15-pin DTE/DCE interface SO 4903
(CCITT Recommendation X.21/V.10/V.11 interface)

Name Demo Cir cuit

Version/Model 497A

Seria No. NA

Minimum speed NA

(bit/s)

Maximum speed

(bit/s) 8Mbps

Interface board NA

Chip set V.11 Transmitter: L TC2844, LTC2846 | ) 11 peceiver: L TC2844, L TC2846

V.10 Transmitter: LTC2844

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

141 LL

V.10 (X)

Reserved for future international use

supported

V.1l (X)
TA)  (X)
CA) (X
R(A)  (X)
A (X)
S(A)  (X)
B(A)  (X)
G ()
TB) X)
cB) X
RB) (X
IB) (X
SB) (X
B(B) (X
(A/B)  (X)
(A/B)  (X)
(A/B)  (X)
(A/B)  (X)

X)
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145 25-pin DTE/DCE interface SO 2110
(CCITT Recommendation V.24/V.28 (RS232) interface)

Name Demo Cir cuit
Version/Model 497A

Serial No. NA
Minimum speed NA

(bit/s)

Maximum speed

(bit/s) 120kbps
Interface board NA

Chip set V.28 Transmitter: LTC2844, LTC2846 | V.28 Receiver: LTC2844, LTC2846
Cable (name, P/N) | NA

Cable Length NA

Supported Circuits

CCITT circuit

102
103
104
105
106
107
108
109
113
114
115
125
140
141
142

TxD
RxD
RTS
CTS
DSR
DTR
DCD
TxCE
TC
RxC
RI
RL
LL
™

supported

() gnd
X)
X)
X)
X)
X)
X)
X)
X)
X)
X)
()
Q)
)
0
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146 34-pin DTE/DCE interface SO 2593

(CCITT Recommendation V.35 interface)
Name Demo Circuit
Version/Model 497A
Serial No. NA
Minimum speed NA
(bit/s)
Maximum speed
(bit/s) 8Mbps
Interface board NA
Chip set V.35 Transmitter: LTC2846 V.35 Receivers: L TC2846
P V.28 Transmitter: LTC2844 V.28 Receivers. LTC2844

Cable (name, PIN) | NA
Cable Length NA
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 TxCE 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 () V.10 () ()
140 RL N V.28 () V.10 () ()
141 LL L V.28 (X) V.10() X)
142 TM NN V.28 () V.10 () ()
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147 37-pin DTE/DCE interface |1 SO 4902

(CCITT Recommendation V.36 interface)
Name Demo Circuit
Version/Model 497A
Seria No. NA
Minimum speed
(bit/s) NA
Maximum speed
(bit/s) 8Mbps
Interface board NA
Chip set V.11 Transmitter: LTC2846 V.11 Receivers. LTC2846
P V.10 Transmitter: L TC2844

Cable (name, P/N) | NA
Cable Length NA
Supported Circuits
CCITT circuit A-wire B-wire Electrical characteristics supported
102 19 () gnd
102a 37 () gnd
102b 20 ()gnd
103 TxD 4 22 V.11 (X) V.10 () X)
104 RxD 6 24 V.11 (X) V.10 () X)
105 RTS 7 25 V.11 (X) V.10 () X)
106 CTS 9 27 V.11 (X) V.10 () X)
107 DSR 11 29 V.11 (X) V.10 () X)
108 DTR 12 30 V.11 (X) V.10 () X)
109 DCD 13 31 V.11 (X) V.10 () X)
113 TxCE 17 35 V.11 (X) V.10 () X)
114 TxC 5 23 V.11 (X) V.10 () X)
115 RxC 8 26 V.11 (X) V.10 () X)
125 RI 15 V.10 () ()
140 RL 14 V.10 () ()
141 LL 10 V.10 (X) X)

0
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15 Natureof 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 +3.3Vdc.
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TOV

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:

Seria-No.
Digital Multimeter HP 34401A 3146A 25410
Digital Multimeter HP 34401A 3146A 34621
Power Supply HP6235A 2450A 08776
Oscilloscope HP 54520A 3415A00472
Frequence 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
8.1.1.2.2a 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
8.24.1, 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

8.2.4.1, 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

8.24.1, 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.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,CCITT V.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: May 15, 2002
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 |eads were used.

Certain circuits were not supported by this demo board. The circuits not supported are qualified within the
report by the following notation: NT (Not tested -Test case was not tested.)

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: May 15, 2002

Thetest 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: May 15, 2002

6.1.2 Operator %%

Timothy Langeslay

(Signature)

6.1.3 Test System

Digital Multimeter HP 34401A

Power Supply HP6235A

Oscilloscope HP 54520A

Freguency Generator HP 33120A
Protocol Tester HP |dacom 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 £ 12.0V /£6.0V 50V pass
NET -5.2.1 A-C Vo £ 12.0V /£6.0V 50V pass

B-C Vo £ 12.0V /£ 6.0V 0.036V pass
Circuit RTS 105

Description Limits Result Verdict Comment
TBR-7.4.11 A-B Vo £ 12.0V /£6.0V 50V 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

Description Limits Result Verdict Comment
TBR-7.4.11 A-B Vo £ 12.0V /£6.0V 50V 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 TXCE 113

Description Limits Result Verdict Comment
TBR-7.4.11 A-B Vo £ 12.0V /£6.0V 50V pass
NET -5.2.1 A-C Vo £ 12.0V /£6.0V 50V pass

B-C Vo £ 12.0V /£ 6.0V 0.037 VvV 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-7411 A-B Vo £ 12.0V /£6.0V -5.0V pass
A-C Vo £ 12.0V /£6.0V 0.037V pass
B-C Vo £ 12.0V /£6.0V 50V pass
Circuit RTS 105
Test Case Description | Limits Result Verdict Comment
TBR-7411 A-B Vo £ 12.0V /£6.0V -5.0V pass
A-C Vo £ 12.0V /£6.0V 0.034V pass
B-C Vo £ 12.0V /£6.0V 50V pass
Circuit DTR 108
Test Case Description | Limits Result Verdict Comment
TBR-7411 A-B Vo £ 12.0vV /£6.0V -5.0V pass
A-C Vo £ 12.0V /£6.0V 0.034V pass
B-C Vo £ 12.0V /£6.0V 50V pass
Circuit TXCE 113
Test Case Description | Limits Result Verdict Comment
TBR-7411 A-B Vo £ 12.0vV /£6.0V -5.0V pass
A-C Vo £ 12.0vV /£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-7.4.1.2 A-B Vi3 2.0V 29V pass
NET —-5.2.2 RUR2-C Vos£ 3.0V 24V pass
Circuit RTS 105
Test Case Description Limits Result Verdict Comment
TBR-7.4.1.2 A-B Vi3 2.0V 31V 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 R1/R2-C Vos£ 3.0V 24V pass
Circuit TXCE 113
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

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 RUR2-C Vos£ 3.0V 24V pass
Circuit RTS 105
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 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 29V pass
NET —-5.2.2 R1/R2-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 96.6 mA pass
B-C Isb £ 150 mA 0.010 mA pass
Circuit RTS 105
Description Limits Results Verdict Observation
NET —5.2.3
A-C Isa£ 150 mA 107.1 mA pass
B-C Isb £ 150 mA 0.015 mA pass
Circuit DTR 108
Description Limits Results Verdict Observation
NET -5.2.3
A-C Isa£ 150 mA 106.9 mA pass
B-C Isb £ 150 mA 0.021 mA pass
Circuit TXCE 113
Description Limits Results Verdict Observation
NET -5.2.3
A-C Isa£ 150 mA 98.2 mA pass
B-C Isb £ 150 mA 0.011 mA pass

Protocol Conformance Test Report X.21
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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
Circuit TxD 103
Description Limits Results Verdict Observation
NET -5.24
+0.25V applied Ixa£ 100 mA <1.0nmA pass
+0.25V applied Ixb £ 100 nA <10nmA pass
-0.25V applied Ixa£ 100 mA <10nmA pass
-0.25V applied Ixb £ 100 mA <1.0nmA pass
Circuit RTS 105
Description Limits Results Verdict Observation
+0.25V applied Ixa£ 100 mA <1.0nmA pass
+0.25V applied Ixb £ 100 nA <10nmA pass
-0.25V applied Ixa£ 100 mA <1.0nmA pass
-0.25V applied Ixb £ 100 mA <1.0nmA pass
Circuit DTR 108
Description Limits Results Verdict Observation
+0.25V applied Ixa£ 100 mA <1.0nmA pass
+0.25V applied Ixb £ 100 nA <10nmA pass
-0.25V applied Ixa£ 100 mA <1.0nmA pass
-0.25V applied Ixb £ 100 mA <10nmA pass
Circuit TXCE 113
Description Limits Results Verdict Observation
+0.25V applied Ixa£ 100 mA <1.0nmA pass
+0.25V applied Ixb £ 100 nA <10nmA pass
-0.25V applied Ixa£ 100 mA <1.0nmA pass
-0.25V applied Ixb £ 100 mA <10nmA 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 9.4 ns pos pass
NET -5.3 NET -20ns3 t or t£0.1tb 9.0 nsneg pass
Circuit RTS 105
Test Case Description | Limits Result Verdict Comment
TBR-74.13 |A-B TBR-t£0.3th 9.4 ns pos pass
NET =5.3 NET - 20ns3 t or t£0.1th 9.5 nsneg pass
Circuit DTR 108
Test Case Description | Limits Result Verdict Comment
TBR-7.4.13 A-B TBR-t£0.3th 9.4 ns pos pass
NET -=5.3 NET -20ns3 t or t£0.1th 9.8 nsneg pass
Circuit TXCE 113
Test Case Description | Limits Result Verdict Comment
TBR-74.13 |[A-B TBR-t£0.3th 9.4 ns pos pass
NET =5.3 NET - 20ns3 t or t£0.1th 9.5 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
#5 stopped
1 1 - 2
1599 mi/div
.................................................. nos:  7.940 my
=11.20 ns =1.200 ns G.800 ns
2,00 nsfdiv repetitive Trigger Mode:
current minimum max imum average Edge
rizsetime (f1) 9.495  ns 9.401  ns 9.614 ns 9.521 ns
1 _F 160.0 mv
iz stopped
1 1 - 2
139 mv/diw
.................................................. nos:  7.940 my
=-11.20 ns =1.200 ns §.800 ns
2,00 nssdiv repetitive Trigger Mode:
current minimum mas imum awverage Edge
falltime tf1) 9025 ns §.908 ns 9.239 ns 9.0531 ns
1 & 1600 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
S5 stopped
fi 1 - 2
199 myv/div

pos:  7.940 my

0,000 s

=10.00 ns 10,00 ns
2,00 nsfdiv repetitive Trigger Mode:
current minimum max imum average Edge
rigsetime L1 9,467 ns 8.956 ns 9.816 nsg 9310 ns
1 F 1600 mv
S5 stopped
1 1 - 2
129 mv/div

pos:  7.940 my

0,000 s

—10.00 ns
2.00 nssdiv
current minimum
falltime (f1) 9.512 ns g.822 ns

max imum
9.852 ns

10,00 ns
repetitive Trigger Mode:
average Edge
9,471 ns

1 1 160.0 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
S5 stopped
fi 1 - 2
199 myv/div

pos:  7.940 my

0,000 s

=10.00 ns 10,00 ns
2,00 nsfdiv repetitive Trigger Mode:
current minimum max imum average Edge
rigsetime L1 9,456  ns 9.081 ns 9.858 ns 9.466 ns
1 F 1600 mv
S5 stopped
1 1 - 2
129 mv/div

pos:  7.940 my

0,000 s

—10.00 ns
2.00 nssdiv
current minimum
falltime (f1) 9,800 ns 9.632 ns

10,00 ns
repetitive Trigger Mode:
max imum average Edge
10,008 ns 9,861 ns

1 1 160.0 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
S5 stopped
fi 1 - 2
199 myv/div

pos:  7.940 my

0,000 s

=10.00 ns 10,00 ns
2,00 nsfdiv repetitive Trigger Mode:
current minimum max imum average Edge
rigsetime L1 9,485 ns 9.422 ns 9.491 nsg 9.454 ns
1 F 1600 mv
S5 stopped
1 1 - 2
129 mv/div

pos:  7.940 my

0,000 s

—10.00 ns
2.00 nssdiv
current minimum
falltime (f1) 9,591 ns 9.534 ns

10,00 ns
repetitive Trigger Mode:
max imum average Edge
9.725 ns 9.633 ns

1 1 160.0 my
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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 56.3 mA pass
Via=3V I £30.75 mA 27.4 mA pass
Via= 1V -0.5£ 1 £10.75mA 8.9 mA pass
Via= 0V -0.75£1 £0.75mA 0.0002 mA pass
Via=-6V | £60.75 mA -56.3 mA pass
Via=-3V | £30.75mA -27.0mA pass
Via=-1V -0.5£1 £10.75mA -8.9 mA pass
Vib=6V I £60.75 mA 56.2 mA pass
Vib =3V | £30.75mA 27.4 mA pass
Vib=1V -0.5£1 £10.75mA 8.9 mA pass
Vib =0V -0.75£ 1 £0.75mA 0.0001 mA pass
Vib=-6V | £60.75 mA -56.3 mA pass
Vib=-3V | £30.75mA -27.4 mA pass
Vib=-1V -0.5£1 £10.75mA -8.9 mA pass

Protocol Conformance Test Report X.21




Test Report No.: TBR2/051501/01 May 15, 2002

Page29 of 84

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

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 0.32 mA pass
Via=3V | £1.5mA 0.096 mA pass
Via= 0V -0.75£1 £0.75mA 0.0001 mA pass
Via=-10V | £3.25mA -0.32 mA pass
Via=-3V | £1.5mA -0.096 mA pass
Vib =10V | £3.25mA 0.32 mA pass
Vib =3V | £15mA 0.096 mA pass
Vib=0V -0.75£1 £0.75mA 0.0001 mA pass
Vib =-10V | £3.25mA -0.32 mA pass
Vib=-3V | £1.5mA -0.096 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 0.32 mA pass
Via=3V | £1.5mA 0.096 mA pass
Via= 0V -0.75£1 £0.75mA 0.0001 mA pass
Via=-10V | £3.25mA -0.32 mA pass
Via=-3V | £1.5mA -0.096 mA pass
Vib = 10V | £3.25mA 0.32 mA pass
Vib =3V | £15mA 0.096 mA pass
Vib=0V -0.75£1 £0.75mA 0.0001 mA pass
Vib =-10V | £3.25mA -0.32 mA pass
Vib=-3V I £1.5mA -0.093 mA pass
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1775 Old Highway 8 NW Suite 107, St. Paul, MN 55112
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 0.32 mA pass
Via=3V I £1.5mA 0.096 mA pass
Via=0Vv -0.75£1 £0.75mA 0.0001 mA pass
Via=-10V | £3.25mA -0.32 mA pass
Via=-3V | £1.5mA -0.096 mA pass
Vib =10V | £3.25mA 0.32 mA pass
Vib =3V | £1.5mA 0.096 mA pass
Vib =0V -0.75£1 £0.75mA 0.0001 mA pass
Vib=-10V | £3.25mA -0.32 mA pass
Vib=-3V | £1.5mA -0.096 mA pass

Circuit 114 TxC

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 I £60.75 mA 54.4 mA pass
Via=3V I £30.75 mA 26.5 mA pass
Via=1V -0.5£1 £ 10.75mA 8.9mA pass
Via= 0V -0.75£1 £0.75mA 0.0005 mA pass
Via=-6V | £60.75 A -54.2 mA pass
Via=-3V I £30.75mA -26.5 mA pass
Via=-1V -0.5£1 £ 10.75mA -8.9mA pass
Vib=6V I £60.75 mA 541 mA pass
Vib=3V I £30.75 mA 26.5mA pass
Vib =1V -0.5£1 £10.75mA 8.9 mA pass
Vib =0V -0.75£1 £0.75mA 0.0001 mA pass
Vib=-6V | £60.75 mA -54.1 mA pass
Vib=-3V I £30.75 mA -26.5 mA pass
Vib=-1V -0.5£1 £ 10.75mA -8.9mA 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 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 56.2 mA pass
Via=3V | £30.75mA 27.3mA pass
Via= 1V -0.5£1 £10.75mA 9.2 mA pass
Via= 0V -0.75£1 £0.75mA 0.002 mA pass
Via=-6V | £60.75 mA -56.2 MA pass
Via=-3V | £30.75mA -27.3mA pass
Via=-1V -0.5£1£10.75mA -9.2 mA pass
Vib =6V | £60.75 mA 56.2 mA pass
Vib =3V | £30.75mA 27.3mA pass
Vib =1V -0.5£1 £10.75mA 9.2 mA pass
Vib =0V -0.75£1 £0.75mA 0.0002 mA pass
Vib = -6V | £60.75 mA -56.2 mA pass
Vib = -3V | £30.75mA -27.3mA pass
Vib=-1V -0.5£1 £ 10.75mA -9.2mA 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
CCITT V.10 Interchange Circuits
A - C terminated with 3.9 KOhm
Binary State 1
Test Case Circuit Limits Result Verdict Comment
TBR-7.3.1.1 140 TBR V £ 12.0V -- NT
NET —8.2.4.4 141 NET 4V £Vo £ 6V 55V pass
Binary State 2
Test Case Circuit Limits Result Verdict Comment
TBR-7.3.1.1 140 TBR V £ 12.0V -- NT
NET —8.2.4.4 141 NET 4V £Vo £ 6V 50V 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 -- NT
NET —8.2.4.4 141 NET Vt3 09* Vo 5.1V pass
Binary State 2
Test Case Circuit Limits Result Verdict Comment
TBR-7.3.1.2 140 TBR Vo3 2.0V -- NT
NET —8.2.4.4 141 NET Vt3 09* Vo 46V 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
Reference Description Limits Results Verdict Observation
NET -
\5/212 140 Short Circuit Is£ 150mA -- NT
\5/212 141 Short Circuit Is£ 150mA 85.5 mA pass
V.10 140 Power off
5.2.4 0.25V applied Ix £ 100mA - NT
V.10 141 Power off
524 -0.25V applied Ix £ 100mA 8 mA pass
V.10 140 Power off
5.2.4 0.25V applied Ix £ 100mA - NT
V.10 141 Power off
524 -0.25V applied Ix £ 100mA 8 mA pass
Generator Output Risetime
Circuit 140
Test Case Description Limits Result Verdict Comment
TBR-7.3.1.3 A-C t£0.3th -= NT
NET - 8.24.4 t£0.3th -= NT
Circuit 141
Test Case Description Limits Result Verdict Comment
TBR-7.3.1.3 A-C t£0.3th 698 ns pos pass
NET - 8.24.4 t£0.3th 1215 ns neg pass

Protocol Conformance Test Report X.21




Test Report No.: TBR2/051501/01 May 15, 2002 fﬂ
Page34 of 84 »&“é’;;%
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) 693.250ns 680 .,000ns T22.,930ns 635, 050ns
1 £ o.000 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 t1) 1.21568us 1.13448us 1,232938us 1.19192us
1 <+ o.000 v
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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
6.2.2 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 -- NT

141 no damage no damage pass

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

Circuit Limits Results Verdict Observation
Binary Binary
State 1 State 2

103 | £0.5A 26.5mA | 40.2mA pass

105 | £0.5A 30.7mA | 87.2mA pass

108 | £0.5A 31.0mA | 88.7mA pass

113 | £0.5A 27.1mA | 427 mA pass

140 | £05A -- -- NT

141 | £0.5A 229mA | 86.3mA 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
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 -- NT
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 -- NT
141 V £ 25.0V 9.0V 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 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 8.7V pass
108 TBR- 3 3.0V NET - 35.0V 8.7V pass
113 TBR- 3 3.0V NET - 35.0V 8.6V pass
140 TBR- 3 3.0V NET - 35.0V -- NT
141 TBR- 3 3.0V NET - 35.0V 8.6V pass
Binary State 2
Test Case Circuit | Limits Result Verdict Comment
TBR-75.1.2 103 TBR- 3 3.0V NET - 35.0V -8.7V 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 -- NT
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 State1
Test Case Circuit | Limits Result Verdict Comment
NET -B.1.5 103 £ 15V 9.0V pass
105 £ 15V 9.1V pass
108 £ 15V 9.1V pass
113 £ 15V 9.1V pass
140 £ 15V -- NT
141 £ 15V 9.0V 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-7.5.1.3 103 t£0.03tb 521 ns pos pass
NET -B.3.2& B.3.3 | Pin2 t£0.03tb 803 nsneg pass
Test Case Circuit Limits Result Verdict Comment
TBR-7.5.1.3 105 t£0.03tb 548 ns pos pass
NET -B.3.2& B.3.3 | Pin4 t£0.03tb 672 nsneg pass
Test Case Circuit Limits Result Verdict Comment
TBR-7.5.1.3 108 t£0.03tb 530 ns pos pass
NET -B.3.2& B.3.3 | Pin20 t£0.03tb 638 ns neg pass
Test Case Circuit Limits Result Verdict Comment
TBR-7.5.1.3 113 t£0.03tb 525 ns pos pass
NET -B.3.2& B.3.3 | Pin24 t£0.03tb 792 nsneg pass
Test Case Circuit Limits Result Verdict Comment
TBR-7.5.1.3 140 t £0.03tb -- NT
NET-B.3.2& B.3.3 | Pin21 t £0.03tb -- NT
Test Case Circuit Limits Result Verdict Comment
TBR-7.5.1.3 141 t£0.03tb 544 ns pos pass
NET -B.3.2& B.3.3 | Pin25 t£0.03tb 728 nsneg pass

(X) B7 no

: The generator was terminated with 3000 Ohms and 2500 pF
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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

SIS0 Wy
2.38600 ¥ : + : : : :
=10,000 us 0,000 5 10,000 us
2,00 us/div regltime Trigger Mode:
current minimum max imum average Edge

rizsetime ¢ 1) 521.450ns 504.150ns  553.400ns  527.976ns
1 F z.827 ¥

S5 stopped

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

......................... N
S :
: : : : I \\?5__“ f : e
1500 W
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) 803.675ns 790.250ns  861.77Sns 523 .636ns
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 ¥
.................................................. 10,0051 1Mo de
T S TR ERTRE EREEE RS
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) 545.950ns 509.,5850ns 574.5530ns 540, 452ns
{1 £ z.527 v
S5 stopped
—
+ 1 5,00 V/div
pos:t 2,388 ¥
.................................................. 10,0051 1Mo de
P
st
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) 672.575ns 546.,.251ns 590, 200ns 663 .523ns
{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
........................ /"‘7*31
et eefee e b eedeesb s b deeehen e foesheedeedreehenEendee it eedenfenrhen o esbeiendenehenteedoeshendonfreebenben oe beededreteeferdecheefondenchoriesden
1 .'-I B
2 /
W____._,__,_,____,___J____H__m_/f """""""""""""
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) 530.551ns 522.250n% 530.5531ns 534.,855ns
1 F z.827 W
S5 stopped
—
+ 1 5,00 V/div
pos:t 2,388 ¥
.................................................. 10,0051 1Mo de
.......................... \
- . : :
: : : : i : : : Coooed
...1:.5|0@:.\'.'.;..:....:....:: ........................
2.38600 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) 635.575ns E26.251ns 679, 5530ns 652 ,984ns
1 3 z.827 W
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TUV Rheinland of North America, Inc.
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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) 525.750ns 484, 750ns 525 .730ns S04,221ns
{1 £ z.527 v
S5 stopped
—
+ 1 5,00 V/div
pos:t 2,388 ¥
.................................................. 0001 1He de
»

: : : : i . : : Cooed
Tt o T
2.28600 V- : i : : : :
=10,000 us 0,000 5 10,000 us
2,00 us/div regltime Trigger Mode:
current minimum max imum average Edge

falltime ¢ 1) 792.150ns 757.950ns  810.200ns  752.165ns
1 31 3.827 ¥
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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
=10.000 us 0,000 s 10,000 s
2,00 us/fdiv realtime
current minimum ma: imum average
rizsetime 1) 544.150ns 344, 1530ns 379.,000ns 961.723ns
S5 stopped

. . . . A ci
T T T
2.38600 V- : i
=10.000 us 0,000 s 10,000 s
2,00 us/fdiv realtime
current minimum ma: imum average
falltime 1) 725.150ns F17.950ns 757 .950ns FE2.0681ns

Trigger Mode:
Edge

1 F z.827 ¥

1

pos:
10,001

2.00  Vidiv
2.386 ¥
M dc

Trigger Mode:
Edge

1 31 3.827 ¥
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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

1.0 15 dc

2 0.0 NAdiy

__________________________________________________ pos: 0.000 W
10,001 1HMe dc
T 200 N T T T
0.00000 ¥ C0,00000 Y X :
=500.00 us 0,000 s S00.,00 us
100 uys/div 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
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Maximum Instantaneous Rate of Voltage Change (NET - Annex B.3.4)
Circuit Limits Results Verdict Observation
103 t3 200ns 315ns pass
o stopped
—
z 1 5.00 wrdiv
pos: 2.386 W
__________________________________________________ o 001 The do

1500\.'; ........................
238600 H :
10,000 us 0,000 s 10,000 us
2.00 us/div realtime Trigger Mode:
current minimum max imum average Edge
risetime t 1) 3159.450ns 306, 150ns 323 .630ns 310.612ns
1 £ z.827 ¥
o stopped
=
& 1 5,00 Widiw
pos: 2.386 W
.................................................. 10.00:1  1He de

: : : : i Cl
o BL00 . WS-
2.38600 W : H
=10.000 us 0.000 s 10,000 us
2.00 us/div realtime
current minimum max imum average
falltime 1) 637.784ns 609.675ns 645 .975ns 629.248ns

Trigger Mode:
Edge

1 "+ 3.827 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
tl t2
TBR-75.21 | 104 tlandt2 £t3 | t1=49nsec | t2= 44 nsec pass
NET - B.2.3 106 tlandt2 £t3 | t1= 33 nsec | t2= 39 nsec pass
107 tlandt2 £t3 | t1= 33 nsec | t2= 29 nsec pass
109 tlandt2 £t3 | t1= 39 nsec | t2= 32 nsec pass
114 tlandt2 £t3 | t1= 71 nsec | t2= 49 nsec pass
115 tlandt2 £t3 | t1= 50 nsec | t2= 48 nsec pass
125 tlandt2 £ t3 -- -- NT
142 tlandt2 £ t3 -- -- NT
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 -- NT
142 capacitive -- NT
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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
Load Resistance Conditions (NET - Annex B.2.1)
M easurement with 3V applied
Circuit Limits Results Verdict Observation
104 3KWER £ 7 kW 4398 W pass
106 3KWER £ 7 kW 5576 W pass
107 3KWERE 7 kW 5586 W pass
109 3KWERE 7 kW 5617 W pass
114 3KWERE 7 kW 5263 W pass
115 3KWERE 7 kW 4379 W pass
125 3KWER £ 7 kW -- NT
142 3KWERE 7 kW -- NT
M easurement with 15V applied
Circuit Limits Results Verdict Observation
104 3KWER £ 7 kW 4424 W pass
106 3KWERE 7 kW 5617 W pass
107 3KWERE 7 kW 5617 W pass
109 3KWERE 7 kW 5338 W pass
114 3KWERE 7 kW 4823 W pass
115 3KWER £ 7 kW 4398 W pass
125 3KWERE 7 kW -- NT
142 3KWERE 7 kW -- NT
Maximum Load open circuit voltage (NET - Annex B.2.2)
Circuit Limits Results Verdict Observation
104 UE2Vv 0.0338V pass
106 UE2v 0.0350 VvV pass
107 UEZ2v 0.0167 V pass
109 UEZ2v 0.0358 VvV pass
114 UE2Vv 0.0324 Vv pass
115 UE2Vv 0.0326 vV pass
125 UE2Vv -- NT
142 UE2Vv -- NT
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Power off Measurement (NET - Annex B.4)
Circuit Limits Results Verdict Observation
103 R3 300W > 30KW pass
105 R3 300W > 30KW pass
107 R3 300W > 30KW pass
108 R3 300W > 30KW pass
113 R3 300W > 30KW pass
140 R 3 300W -- NT
141 R3 300W > 30KW 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 -- NT
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 -- NT
141 no damage no damage pass
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1775 Old Highway 8 NW Suite 107, St. Paul, MN 55112
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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 -- NT
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 -- NT
141 no damage no damage pass
Allowance for Capacitance of Connections Leads (Annex B.7)
Circuit Limits Results Verdict Observation
All Leads C £ 2500pF pF 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 107V pass

A-C Voaf 1.2V 059V 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 -1.07V pass

A-C Voaf 1.2V -0.52Vv pass

B-C Vob£1.2V 052V pass
Circuit 113 (U/W)
Binary State 1
Test Case Description Limits Result Verdict Comment
7.6.1.1 A-B Vo£12V 1.06V pass

A-C Voaf 1.2V 054V pass

B-C Vob£1.2V -0.51V pass
Binary State 2
Test Case Description Limits Result Verdict Comment
7.6.1.1 A-B Vo£12V -1.06 V pass

A-C Voaf 1.2V -0.52Vv pass

B-C Vob£1.2V 0.53V pass
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Source Impedance (Annex C.1.1)
Circuit Limits Results Verdict Observation
103 100+ 50 W 100 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 156 W Pass
103 -2V applied 150+ 15W 155 W Pass
113 2V applied 150+ 15W 158 W Pass
113 -2V applied 150+ 15W 158 W Pass
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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 055V pass
NET - C.1.3 RVUR2-C Vos£ 0.6V 0.048 vV pass
Binary State 2
Test Case Description | Limits Result Verdict Comment
A-B 0.44V £ Vt £ 0.66V -0.55V pass
RVUR2-C Vos£ 0.6V -0.002 vV pass
Circuit 113 (U/W)
Binary State 1
Test Case Description | Limits Result Verdict Comment
A-B 0.44V £ Vt £ 0.66V 0.55V pass
RUR2-C Vos£ 0.6V 0.014V pass
Binary State 2
Test Case Description | Limits Result Verdict Comment
A-B 0.44V £ Vt £ 0.66V -0.55V pass
RUR2-C Vos£ 0.6V 0.005V pass
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TUV Rheinland of North America, Inc. TUV
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-7.6.1.3 103 (P/S) t£0.1th 4.4 ns pos pass
NET-C.14 t£0.1th 3.7 nsneg pass
113 (U/W) t£0.1th 4.6 ns pos pass
t£0.1tb 3.7 nsneg pass
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S5 stopped
—
2 1 1 - 2
31.8 mv/div
.................................................. hos:  7.940 my
=29.00 ns =4.,000 ns 21,00 ns
2.00 nsfdiv regltime Trigger Mode:
current minimum max imum average Edge
rigsetime iy 4,417 ns 3.627 ns 5.193 nsg 4,241 ns
1 F 16.08 mv
S5 stopped
s
2 1 1 - 2
31.8 mv/div
.................................................. hos:  7.940 my
—-13.20 ns =3.,200 ns 6,800 ns
2,00 nsfdiv regltime Trigger Mode:
current minimum max imum average Edge
falltime Lfr1) 3.760  ns 3.320 ns 4,160 ns 32738 ns
1 & 16.08 mv
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S5 stopped
S———
2 1 1 - 2
31.8 mv/div
.................................................. hos:  7.940 my
—-13.20 ns =3.,200 ns 6,800 ns
2,00 nsfdiv regltime Trigger Mode:
current minimum max imum average Edge
rigsetime Cfr1) 4,682 ns 3.636 ns 5.077 ns 4,676 ns
1 F 16.08 mv
S5 stopped
s
2 1 1 - 2
31.8 mv/div
.................................................. hos:  7.940 my
—-13.20 ns =3.,200 ns 6,800 ns
2,00 nsfdiv regltime Trigger Mode:
current minimum max imum average Edge
falltime tfr1y 3.7967  ns 2.098 ns 4,319 nsg 2735 ns
1 & 16.08 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
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 153 W pass
104 -2V applied 150+ 15W 153 W pass
114 +2V applied 150+ 15W 156 W pass
114 -2V applied 150+ 15W 155 W pass
115 +2V applied 150+ 15W 155W 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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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 -- NT

141 V £ 25.0V 8.6V 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 -- NT
141 V £ 25.0V -7.4V 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 -- NT
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 -- NT
141 V3 3.0V -7.4V pass
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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 8.4V pass
140 V3 3.0V -- NT
141 V3 3.0V 8.3V pass
Binary State 2
Test Case Circuit Limits Result Verdict Comment
NET -B.1.5 | 105 V3 3.0V -75V pass
108 V3 3.0V -75V pass
140 V3 3.0V - NT
141 V3 3.0V -7.2V pass
Generator Output Risetime
Test Case Circuit Limits Result Verdict Comment
TBR-75.1.3 105 t£0.03tb 606 ns pos pass
t£0.03th 659 ns neg pass
108 t £0.03th 600 ns pos pass
t£0.03tb 655 ns neg pass
140 t£0.03th -- NT
t£0.03tb -- NT
141 t£0.03 th 623 ns pos pass
t£0.03tb 747 nsneg pass
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S5 stopped
—
+ 1 5,00 V/div
pos:t 2,388 ¥
.................................................. 10,0051 1Mo de
150@\'.'; ........................
2.38600 S T
=5.,0000 us 0,000 5 5.,0000 us
1.00 us/div regltime Trigger Mode:
current minimum max imum average Edge
rigsetime (1) 606.558ns 573.525ns 624, 168ns 606, 085ns
{1 £ z.527 v
S5 stopped
—
+ 1 5,00 V/div
pos:t 2,388 ¥
.................................................. 10,0051 1Mo de
150@\'.'; ........................
2.38600 S T
=5.,0000 us 0,000 5 5.,0000 us
1.00 us/div regltime Trigger Mode:
current minimum max imum average Edge
falltime (1) 659.658ns 542 ,300ns 679 G6E8ns 659.5735ns
{1 <+ 3.527 VW
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S5 stopped
—
+ 1 5,00 V/div
pos:t 2,388 ¥
.................................................. 0001 1He 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) 600.,175ns STE.237ns 609, 275ns 599.123ns
{1 £ z.527 v
S5 stopped
—
+ 1 5,00 V/div
pos:t 2,388 ¥
.................................................. 0001 1He de
N
.rm,+4m;+ﬁmh+ﬁmh+¢mh¢¢m,+ﬁm;+ﬁmh+7x{+ﬁm .... N TR A
2 N
.............................. T
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) 655.637ns 635 . 436ns 679 G6E8ns 654,557 ns
{1 <+ 3.527 VW
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S5 stopped
—
+ 1 5,00 V/div
pos:t 2,388 ¥
.................................................. 0001 1He 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) 623.725ns B0, 72505 542 675ns 626.781ns
{1 £ z.527 v
S5 stopped
—
+ 1 5,00 V/div
pos:t 2,388 ¥
.................................................. 0001 1He de
b f\\: |
.............................. E R e
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) 747.550ns F27.325ns 739 6E8ns FA6.,.041ns
{1 <+ 3.527 VW
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Generators
Circuit | Description [ Limits Results Verdict | Observation
NET —Annex B.1.2 Binary | Binary
Statel | State 2
C Short Circuit Ik £ 500mA 27.2mA | 724 mA pass
H Short Circuit Ik £ 500mA 27.2mA | 721 mA pass
N Short Circuit Ik £ 500mA -- -- NT
L Short Circuit Ik £ 500mA 24.0mA | 70.6 mA pass
NET —Annex B.4
H 2volt | Resistance power off R3 300W > 30 kW | pass |
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Receiver Shunt Capacitance
Test Case Circuit Limits Result t3=3.2nB Verdict Comment
tl t2
TBR 7521 | 106 tlandt2 £t3 | t1=58 nsec | t2=53 nsec pass
107 tlandt2 £t3 | t1=60 nsec | t2=53 nsec pass
109 tlandt2£t3 | t1=70nsec | t2=53 nsec pass
125 t1l and t2 £ t3 -- -- NT
142 tl and t2 £ t3 -- -- NT
Receivers
Circuit | Description [ Limits | Results | Verdict | Observation
NET —-B.2.2
D 106 | Voltage without
Terminator EL £ 2V 0.0023 V pass
E 107 | Voltage without
Terminator EL £ 2V 0.0021 Vv pass
F 109 | Voltage without
Terminator EL £ 2V 0.0025 V pass
NN 142 | Voltage without
Terminator ELE2V B NT
J 125 | Voltage without
Terminator ELE2V B NT
NET-B.2.1a
D Rmin, 3V applied 7TKW3 R3 3kw 5454 W pass
E Rmin, 3V applied 7kKW3 R 3 3kW 5454 W pass
F Rmin, 3V applied 7TKW3 R3 3kw 5474 W pass
NN Rmin, 3V applied 7kW3 R3 3kW -- NT
J Rmin, 3V applied 7kW3 R 3 3kW - NT
NET -B.2.1b
D Rmax, 15V applied 7kKW3 R 3 3kW 5454 W pass
E Rmax, 15V applied 7kW3 R 3 3kW 5474 W pass
F Rmax, 15V applied 7kW3 R 3 3kW 5338 W pass
NN Rmax, 15V applied 7kW3 R 3 3kW - NT
J Rmax, 15V applied 7kW3 R3 3kW -- NT
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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
6.24 37-pin DTE/DCE interface | SO 4902

(CCITT Recommendation V.36 interface)

Test Case Requirement Result Verdict Comment
7.2.3.1 TBR-6.231 NET-8.2.2.3 | SO 4902 (37-pole) NT Note 1
7.2.3.2 TBR-6.23.2 NET-8223 | TableA.13and A.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-7.3.1.1 140 TBR-V £ 12.0V -- NT
NET —8.2.4.4 141 NET -4V £Vo £ 6V -55V pass
Binary State 2
Test Case Circuit Limits Result Verdict Comment
TBR-7.3.1.1 140 V £ 12.0V -- NT
NET —8.2.4.4 141 NET -4V £Vo £ 6V 50V 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 -- NT
NET —8.2.4.4 141 NET -Vt23 09* Vo 51V pass
Binary State 2
Test Case Circuit Limits Result Verdict Comment
TBR-7.3.1.2 140 TBR-Vo3 2.0V -- NT
NET —8.2.4.4 141 NET -Vt3 0.9* Vo 46V pass
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Reference Description Limits Results Verdict Observation
NET -
V.10 140 Short Circuit Is£ 150mA
-- NT
5.2.3
\5/212 141 Short Circuit Is£ 150mA 86.7 mA pass
V.10 140 Power off Ix £ 100mA _ NT
5.2.4 0.25V applied
V.10 141 Power off Ix £ 100mA
524 -0.25V applied 8rmA pass
V.10 140 Power off Ix £ 100mA _ NT
5.2.4 0.25V applied
V.10 141 Power off Ix £ 100mA
524 -0.25V applied 8rmA pass
Generator Output Risetime
Circuit 140
Test Case Description Limits Result Verdict Comment
TBR-7.3.1.3 A-C t£0.3th -- NT
NET - 8.24.4 t£0.3th -- NT
Circuit 141
Test Case Description Limits Result Verdict Comment
TBR-7.3.1.3 A-C t£0.3th 698 ns pos pass
NET - 8.2.4.4 t£03th 1199 ns neg pass
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1775 Old Highway 8 NW Suite 107, St. Paul, MN 55112
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S5 stopped
—
+ 1 5,00 V/div
pos:t 2,388 ¥
.................................................. 0001 1He de
g
: : : :
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) 693.150ns EG69 ., 450n% T35 .550ns 635 .,903ns
1 £ o.000 v
S5 stopped
—
+ 1 5,00 V/div
pos:t 2,388 ¥
.................................................. 0001 1He 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 t1) 1.19938us 1. 13362us 1,232938us 1.19718us
1 <+ o.000 v
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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 50V 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 50V pass
NET -V11521 [A-C TBR £ 12.0V NET £ 6.0V 50V pass
B-C TBR £ 12.0V NET £ 6.0V 0.034V pass
Circuit 108
Test Case Description | Limits Result Verdict Comment
TBR-7.4.1.1 A-B TBR £ 12.0V NET £ 6.0V 50V 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-74.11 A-B TBR £ 12.0V NET £ 6.0V 50V pass
NET -V11521 [A-C TBR £ 12.0V NET £ 6.0V 50V pass
B-C TBR £ 12.0V NET £ 6.0V 0.037V pass
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Binary State 2
Circuit 103
Test Case Description | Limits Result Verdict Comment
TBR-7.4.1.1 A-B TBR £ 12.0V NET £ 6.0V -5.0V 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-7.4.1.1 A-B TBR £ 12.0V NET £ 6.0V -5.0V pass
NET-V11521 |A-C TBR £ 12.0V NET £ 6.0V 0.034V pass
B-C TBR £ 12.0V NET £ 6.0V 50V pass
Circuit 108
Test Case Description | Limits Result Verdict Comment
TBR-7.4.1.1 A-B TBR £ 12.0V NET £ 6.0V -5.0V 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-7.4.1.1 A-B TBR £ 12.0V NET £ 6.0V -5.0V pass
NET-V11521 |A-C TBR £ 12.0V NET £ 6.0V 0.038 V 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
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A - B terminated with 2 x 50 Ohm
Binary State 1
Circuit 103
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 23V pass
Circuit 105
Test Case Description Limits Result Verdict Comment
TBR-7.4.1.2 A-B Vi3 2.0V 31V pass
NET -V11,5.2.2 RUR2-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 30V pass
NET -V11,5.2.2 RUR2-C Vos£ 3.0V 24V pass
Circuit 113
Test Case Description Limits Result Verdict Comment
TBR-7.4.12 A-B Vi3 2.0V 29V pass
NET -V11,5.22 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
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Binary State 2
Circuit 103
Test Case Description Limits Result Verdict Comment
TBR-7.4.12 A-B Vt3 2.0V -29V pass
NET -V11,5.2.2 R1/R2-C Vos£ 3.0V 24V pass
Circuit 105
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 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 R1/R2-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 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
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Generator OQutput Risetime
Circuit TxD 103
Test Case Description | Limits Result Verdict Comment
TBR-74.13 |[A-B TBR-t£0.3th 8.9 ns pos pass
NET —-V115.3 NET - 20ns3 t or t£0.1th 9.0 nsneg pass
Circuit RTS 105
Test Case Description | Limits Result Verdict Comment
TBR-74.13 |A-B TBR-t£0.3th 9.5 ns pos pass
NET -V115.3 NET - 20ns3 t or t£0.1th 9.2 nsneg pass
Circuit DTR 108
Test Case Description | Limits Result Verdict Comment
TBR-7.4.13 A-B TBR-t£0.3th 9.3 nspos pass
NET -V115.3 NET - 20ns3 t or t£0.1tb 9.2 ns neg pass
Circuit TXCE 113
Test Case Description | Limits Result Verdict Comment
TBR-74.13 |[A-B TBR-t£0.3th 9.8 ns pos pass
NET -V115.3 NET - 20ns3 t or t£0.1th 9.1 nsneg pass
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S5 stopped
fi 1 - 2
199 myv/div

pos:  7.940 my

0,000 s

=10.00 ns 10,00 ns
2,00 nsfdiv repetitive Trigger Mode:
current minimum max imum average Edge
rigsetime 12 8,915 ns g.661 ns 9.196 nsg §.858 ns
1 F 1600 mv
S5 stopped
1 1 - 2

159 mi/divy
pos:  7.940 my

0,000 s

—10.00 ns
2.00 nssdiv
current minimum
falltime (f1) 9097 ns §.991 ns

max imum
Q.180 ns

10,00 ns
repetitive Trigger Mode:
average Edge
9,075 ns

1 1 160.0 my
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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
=10.00 ns 0,000 5 10,00 ns
2,00 nsfdiv repetitive Trigger Mode:
current minimum max imum average Edge
rigsetime Cf1) 9,367 ns 9.367Y ns 9.621 ns 9.607 ns
1 F 1600 mv
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
falltime Cri) 9211 ns g.917 ns 9.528 ns 9.239 ns
1 & 1600 mv
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TUV Rheinland of North America, Inc. TUV
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Tel. +1 (651) 639-0775  Fax. +1 (651) 639-0873
S5 stopped
fi 1 - 2
199 myv/div

pos:  7.940 my

0,000 s

=10.00 ns 10,00 ns
2,00 nsfdiv repetitive Trigger Mode:
current minimum max imum average Edge
rigsetime L1y 9,320 ns 2.041 ns 9.395 ns 9.216 ns
1 F 1600 mv
S5 stopped
1 1 - 2
129 mv/div

pos:  7.940 my

0,000 s

—10.00 ns
2.00 nssdiv
current minimum
falltime (f1) 9.213 ns 9.13¥ ns

max imum
2.617 ns

10,00 ns
repetitive Trigger Mode:
average Edge
9,330 ns

1 1 160.0 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
S5 stopped
fi 1 - 2
199 myv/div

pos:  7.940 my

0,000 s

=10.00 ns 10,00 ns
2,00 nsfdiv repetitive Trigger Mode:
current minimum max imum average Edge
rigsetime Cf1) 9.840 ns 9.792 ns 9.995 nsg 9.924 ns
1 F 1600 mv
S5 stopped
1 1 - 2

159 mi/divy
pos:  7.940 my

0,000 s

—10.00 ns
2.00 nssdiv
current minimum
falltime (f1) 9,155 ns 9.10Y ns

max imum
Q.290 ns

10,00 ns
repetitive Trigger Mode:
average Edge
9,174 ns

1 1 160.0 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
Short Circuit Measurement (NET - 5.2.3)
Circuit TxD 103
Description Limits Results Verdict Observation
NET -5.2.3
A-C Isa£ 150 mA 96.9 mA pass
B-C Isb £ 150 mA 0.015 mA pass
Circuit RTS 105
Description Limits Results Verdict Observation
NET —5.2.3
A-C Isa£ 150 mA 106.1 mA pass
B-C Isb £ 150 mA 0.029 mA pass
Circuit DTR 108
Description Limits Results Verdict Observation
NET -5.2.3
A-C Isa£ 150 mA 106.2 mA pass
B-C Isb £ 150 mA 0.022 mA pass
Circuit TXCE 113
Description Limits Results Verdict Observation
NET —5.2.3
A-C Isa£ 150 mA 97.6 mA pass
B-C Isb £ 150 mA 0.012 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 <1.0nmA pass
+0.25V applied Ixb £ 100 nA <1.0nmA pass
-0.25V applied Ixa£ 100 mA <1.0nmA pass
-0.25V applied Ixb £ 100 mA <1.0nmA pass
Circuit RTS 105
Description Limits Results Verdict Observation
NET -5.24
+0.25V applied Ixa£ 100 mA <1.0nmA pass
+0.25V applied Ixb £ 100 nA <1.0nmA pass
-0.25V applied Ixa£ 100 mA <1.0nmA pass
-0.25V applied Ixb £ 100 mA <1.0nmA pass
Circuit DTR 108
Description Limits Results Verdict Observation
NET -5.24
+0.25V applied Ixa£ 100 mA <1.0nmA pass
+0.25V applied Ixb £ 100 nA <1.0nmA pass
-0.25V applied Ixa£ 100 mA <1.0nmA pass
-0.25V applied Ixb £ 100 mA <1.0nm pass
Circuit TXCE 113
Description Limits Results Verdict Observation
+0.25V applied Ixa£ 100 mA <1.0nmA pass
+0.25V applied Ixb £ 100 mA <1.0nmA pass
-0.25V applied Ixa£ 100 mA <1.0mA pass
-0.25V applied Ixb £ 100 mA <1.0nmA pass
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TUV Rheinland of North America, Inc. &
1775 Old Highway 8 NW Suite 107, St. Paul, MN 55112
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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 I £60.75 mA 55.1 mA pass
Via=3V | £30.75 mA 27.0mA pass
Via= 1V -0.5£ 1 £10.75mA 9.1mA pass
Via= 0V -0.75£ 1 £0.75mA 0.0003 mA pass
Via=-6V | £60.75 mA -55.1 mA pass
Via=-3V | £30.75mA -27.3mA pass
Via=-1V -0.5£1 £10.75mA -9.1 mA pass
Vib =6V | £60.75 mA 55.3 mA pass
Vib =3V | £30.75mA 27.3mA pass
Vib=1V -0.5£1 £10.75mA 9.1mA pass
Vib=0V -0.75£1 £0.75mA 0.0002 mA pass
Vib=-6V | £60.75 mA -55.1 mA pass
Vib=-3V I £30.75 mA -27.3mA pass
Vib=-1V -0.5£1 £10.75mA -9.1 mA pass
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TUV Rheinland of North America, Inc. TOV
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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 0.32mA pass
Via=3V I £1.5mA 0.096 mA pass
Via=0V -0.75£1 £0.75mA 0.0001 mA pass
Via=-10V | £3.25mA -0.32 mA pass
Via=-3V | £1.5mA -0.096 mA pass
Vib =10V | £3.25mA 0.32 mA pass
Vib =3V |£15mA 0.096 mA pass
Vib =0V -0.75£1 £0.75mA 0.0001 mA pass
Vib =-10V | £3.25mA -0.32 mA pass
Vib=-3V | £1.5mA -0.096 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 0.32mA pass
Via=3V I £1.5mA 0.096 mA pass
Via= 0V -0.75£1 £0.75mA 0.0001 mA pass
Via=-10V | £3.25mA -0.32 mA pass
Via=-3V | £15mA -0.096 mA pass
Vib =10V | £3.25mA 0.32 mA pass
Vib =3V |£15mA 0.096 mA pass
Vib =0V -0.75£1 £0.75mA 0.0002 mA pass
Vib =-10V | £3.25mA -0.32 mA pass
Vib=-3V | £1.5mA -0.096 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 0.32 mA pass
Via=3V I £1.5mA 0.096 mA pass
Via=0Vv -0.75£1 £0.75mA 0.0002 mA pass
Via=-10V | £3.25mA -0.33mA pass
Via=-3V | £1.5mA -0.097 mA pass
Vib =10V | £3.25mA 0.32 mA pass
Vib =3V I £1.5mA 0.096 mA pass
Vib=0V -0.75£1 £0.75mA 0.0001 mA pass
Vib=-10V | £3.25mA -0.32 mA pass
Vib=-3V | £1.5mA -0.096 mA pass

Circuit 114 TxC

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 I £60.75 mA 54.4 mA pass
Via=3V I £30.75 mA 26.5mA pass
Via=1V -0.5£1 £ 10.75mA 8.8 mA pass
Via= 0V -0.75£1 £0.75mA 0.0002 mA pass
Via=-6V I £60.75mA -54.2 mA pass
Via=-3V I £30.75 mA -26.4 mA pass
Via=-1V -0.5£1 £ 10.75mA -8.8 mA pass
Vib=6V I £60.75 mA 54.6 mA pass
Vib=3V | £30.75mA 26.4 mA pass
Vib=1V -05£1 £10.75mA 8.8 mA pass
Vib =0V -0.75£1 £0.75mA 0.0001 mA pass
Vib=-6V I £60.75 mA 544 mA pass
Vib=-3V I £30.75 mA -26.4 mA pass
Vib=-1V -0.5£1 £ 10.75mA -8.8 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 56.2 mA pass
Via=3V | £30.75mA 27.2mA pass
Via=1V -0.5£1 £10.75mA 9.1 mA pass
Via=0V -0.75£1 £0.75mA 0.0003 mA pass
Via=-6V | £60.75 mA -56.1 mA pass
Via=-3V | £30.75mA -27.2 mA pass
Via=-1V -0.5£1£10.75mA -9.1 mA pass
Vib =6V | £60.75 mA 56.4 mA pass
Vib =3V | £30.75mA 27.3mA pass
Vib =1V -0.5£1 £10.75mA 9.1 mA pass
Vib=0V -0.75£1 £0.75mA 0.0003 mA pass
Vib = -6V | £60.75 mA -56.4 mA pass
Vib=-3V | £30.75mA -27.2mA pass
Vib=-1V -0.5£1 £10.75mA -9.1 mA pass
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LTC284GCG/LT02844CG
Demo Circuit 497A
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Software—Selectable
Multi-Protocol Transceiver

Photographs



