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1 lDENTlF\CA’TlON SUMMARY

14 NET TEST REPORT (NTR)

NTR Number
NTR Date

. NET2/071601/98
. July 17,1998

Laboratory Manager:
July 17,1998 NET2 Bill Crannick

Date Section Name

1.2 Test L aboratory

TUV Telecom Qervices, Inc,
1775 Old Highway 8, Suite 107
St. Paul, MN USA 55112

Tel. +1 612 639-0775

Fax. +1 612 639-0873

1.3 Limits and Reservations

TUV
Rheinland

This test report satisfies EBuropean Standard EN 45001. The test results in this test report apply only
to the particular SystemUnder Test (SUT) and component Items Under Test (IUTs) declared in

this test report.

This test report shall not be reproduced except in
‘Telecom Services, Inc..

full without the written permission of TUV
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4.4 Client Information

Name - Linear Technology Corporation
Street - 1630 McCarthy Blvd.

City - Milpitas, CA 95035

Country - USA

Phone . +1 (408) 954-8400

Fax . +1 (408) 428-9413

Contact Person : David Soo

Phone ~+1 (408) 954-8400 ext. 3867

Fax . +1 (408) 428-9413

1,5 Dates

Date of receipt of SUT : July 8,1998
Date of Test - July 16,1998

4.6 Description of System under Test (SUT)

Name of Supplier : Linear Technology Corporation

Street - 1630 McCarthy Blvd.
City _ . Milpitas, CA 95035
Country : USA

Phone - +1 (408) 954-8400
Fax . +1 (408) 428-9413
Description of SUT:

The LTC 1343 JLTC 1545/ LTC 1344 Chipset will support X.21, V.35, V.24, an

L

TUV

Rheinland

dV.36 'mterfaces.
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1.6.4 IUT (litem Under Test) ldentification

Name LTC 1343/ LTC 1545 / LTC 1344 Chipset

Version/Model

Serial No.

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

Circuit Board with DTE or DCE Pin name identifiers

Operating System

Version No.

Communication
Software
Version No.

Software handling
layer 2 and 3
Version No.

1.7 Nature of Conformance Testing

The purpose of Conformance Testing is 10 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 TUT which has
passed all-the relevant tests conforms to a specification. Neither there is any guarantee that such an
TUT 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.
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1.8 lmplemented physical capabilities

{.8.4 CCITT Recommendaﬁon X.21/X.27 Interface

15-pin DTE/DCE interface SO 4903
implemented Yes (X) No ()

Tested Yes (X) No ()

Rheinland

Interface board \ 1LTC 1343, LTC 1545, LTC 1344

minimum speed --
(bit/s) -

maximum speed 8 Mbit/s
(bit/s)
V.11 Transmitter

LTC 1343, LTC 1545

V.11 Receivers LTC 1343

Connector type

Cable, name or part i --
No.

Length \ - shielded

‘ unshielded J

supported
X.27 (V.11)

TA)  (X)
C(A) (X)
R(A)  (X)
(A (X)
S(A)  (X)
B(A) (X)
G X
T(B) X
c(B) X
RB) (X
I(8) (X)
s(B) X)
B(B) X)

Reserved for future international use
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41.8.2 CCITT Recommendation V.24/V.28 {(RS232) Iinterface

25-pin DTE/DCE interface 1SO 2110

Implemented Yes (X) No ()
Tested Yes (X) No ()
interface board LTC 1343, LTC 1545, LTC 1344

minimum speed -

(bit/s) ,
maximum speed 19.2 kbit/s
(bit/s) -
V.28 Transmitter LTC 1343, LTC 1545

V.28 Receivers LTC 1343,LTC 1545
Connector type -

Cable, name or part | -~

No.

Length - shielded unshielded
CCITT circuit No. supported

102 (X)

103 (X)

104 (X)

105 (X)

106 X)

107 (X)

108 (X)

109 X)

111 , (X)

112 _ X)

113 (X)

114 (X)

115 (X)

125 (X)

140 (X)

141 (X)

142 (X)
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4.8.3 CCITT Recommendation V.35 Interface

34-pin DTE/DCE interface 1SO 2593

implemented Yes (X) No ()

Tested Yes (X) No ()

Interface board LTC 1343, LTC 1545, LTC 1344

minimum speed --

(bit/s)

maximum speed 64 kbit/s

(bit/s)

V.35 Transmitter LTC 1343

V.35 Receivers LTC 1343

V.11 Transmitter -

V.11 Receivers -

V 28 Transmitter LTC 1545, LTC 1343

V.28 Receivers LTC 1545, LTC 1343

Connector type -

Cable, name or part | -

No.

Length - . shielded unshielded

CCITT circuit No. Electrical characteristics supported

102a ()

102 (X)

103 V.35(X)  V.11() (X)

104 V.35 (X)  V.i1() (X)

105 V.28 (X) V.10() X)

106 ’ V.28 (X) V.10() (X)

107 V.28 (X)  V.10() (X)

108 V.28 (X) V.10 () (X)

109 V.28 (X) V.10() (X)

113 - V35 (X)) V.A1() (X)

114 V35(X) V.11() X)

115 V.35 (X)  VA1() (X)

125 - V.28 (X) V.10() (X)

140 - V.28 (X) V.10() X)

141 V.28 (X)  V.10() (X)

142 V.28 (X) V.10() X)
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1.8.4 CCITT Recommendation V.36 (RS449) Interface

37-pin DTE/DCE interface 1SO 4902

implemented Yes (X) No ()
Tested Yes (X) No ()
Tnterface board LTC 1343, LTC 1545, LTC 1344

minimum speed
(bit/s)
maximum speed
(bit/s) ,
V.11 Transmitte

LTC 1343, LTC 1545

V.11 Receivers LTC 1343, LTC 1545

.10 Transmitter LTC 1545

V.10 Receivers L.TC 1545

Connector type

Cable, name or part
No.
Length

- shielded ‘ \inshielded

CCITT circuit No. Electrical characteristics supported
102 @)
102a )
102b )
103 V.11 (X) (X)
104 V.41 (X) (X)
105 VA1 (X)) V.10() X)
106 V.11 () V.10 (X) (X)
107 V.11 (X) (X)
108 VA1 (X)) V.100) X)
109 V.11 (X) (X)
113 V.11 (X) (X)
114 V.11 (X) (X)
115 V.11 (X) (X)
125 V.10 (X) (X)
128 V.11 (X) (X)
133 V.10 (X) (X)
140 V.10 (X) (X)
141 ‘ - V.10 (X) (X)

142 V.10 (X) X)
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2 Test Conditions
241 Environmental Conditions
Temperature . In the range of 15° 10 35° (V) Yes ()No
Relative humidity : In the range of 25% to 75% () Yes ()No
Air pressure . Tn the range of 86 10 106 kPa () Yes ()No
22 Power Supply Limitations
All tests were carried out within +/- 5% of the normal operating voltage
23 Abstract Test Suites (ATS)
NET 1, second edition 1994
NET 2, second edition 1994
2.4 Test Equipment
Equipment used for measurements of laver 1L NET 1 and NET 2
Serial-No. Last Calibration
- Schnittsteﬂen—Messbox vX V0009 March 98
- Digital Multimeter HP 34401A 3146A25410 Jan ‘98
- Digital Multimeter HP 34401A 3146A34621 Jan ‘98
- Power Supply HP6235A 2450A08776 Jan ‘98
_ Oscilloscope HFP 54520A 3415A00472 Dec ‘97
- Frequence Generator HP 33 120A US34014718 Jan ‘98
- Capacitance/Resistance Decade RCS-500 A0010 ' March ‘98

The TUV Telecom Services, test equipment is in the tolerance of the requirements of NET 1,
543 and NET 2, 7.3, Compliance is regularly checked by TUV Telecom Services,.
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3 System Conformance Test Report Summary

This TUT has not been shown by conformance assessment to be non-conforming to the specified
standard.

The tables in this section indicate for each test both the test case selection that was performed by
the test laboratory and the results of testing. The tables are set up as followed below. Notes on the

information that the test laboratory shall complete in the columps are profited below, and
referenced as 1). .

ATS-
Reference

Selected Run \lerdict
b) o | 4

a) Reference t0 the abstract test case of the ATS standard.

b) Indicates whether or not the test was selected according to the PICS and PIXIT.
¢) Indicates whether or not the test did run to completion.

d) Indicates the verdicts as assigned during the test campaign.

Possible verdicts:

-PASS - The test purpose according to the ATS is achieved, test did run as defined in
ETS to completion.

_INCONCLUSIVE : The test purpose according to the ATS is not achieved, test did run not as
defined in ETS to completion.

_FAIL - The test purpoée according to the ATS is not achieved

e) Indicates a reference to any observations made in section 8 of this test report.
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34 parameterized Executable Test Suite (PETS), Layer 1

The selection of the tests is limited by the implemented capabilities.

3.1.1 Clause X.21NV.A1

_“
-s___
-m-a-m
m-mm
-m-m-m
-ﬁ_-mm
-m-mm
T AmeBis | s s |
T Amen2l | e |
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8.2.1.1
g2.2.2, Annex A, Table A-Z
g.2.4.2, Annex Cl12
S Rmecii e ]
g 2.4.2, Annex C.2 “
e AmeCai e
[ ves |

8.2.4.2, Annex c32
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3.1.4 Clause V.36/V.10

NET 2
Clause Selected

—
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4 Test Report Physical Layer

41 TestReport X.21/V.11

The following tests are performed at the DCE end of the DTE-DCE cable supplied by the

applicant.
4141 Basic Interconnection Test
NET 1
Clause Selected Run Verdict Observation
312 o -
4.1.2 Generator Characteristics
4121 Open Circuit Measurement (V.11, 5.2.1)
A - B terminated with 3.9 kOhms
41.21.1 Circuit T (pin 2 and 9)
Description Limits Results Verdict Observation
A-B Vo<6.0V 474V pass
A-C Voa<6.0V 475V pass
B-C Vob< 6.0V 0.002 vV pass
41.21.2 Circuit C (pin 3 and 10)
Description Limits Results Verdict Observation
A-B Vo < 6.0V 492V pass
A-C Voa<6.0V 495V pass
B-C Vob £6.0V 0.030V pass
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44.214.3 Circuit B (pin 7 and 14)
Description Limits Results Verdict Observation )
A-B Vo £6.0V 476V pass
A-C Voa < 6.0V 475V pass
B-C Vob £ 6.0V 0.010V pass
41.2.2 Test Termination Measurement (V.11, 5.2.2)
_Generator terminated with 2 x 50 Ohms
44.2.21 Circuit C (pin 3 and 10)
- A binary state 1
Description | Limits Results Verdict Observation
\
A-B [ 2v=ve0.5Vo 3.3V pass
| Vos<30V 236V pass |
44222 Circuit B (pin 7 and 14)
A binary state 1
Description Limits | Results Verdict Observation
A-B 2V<Ve205Vo | 279V pass |
F Vos<30v | 226V pass |
44.2.2.3 Circuit T (pin 2 and 9)
A binary state 1 '
Description Limits | Results | Verdict Observation j
\ —
A-B 2V<Vt20.5Vo 230 V. |  pass
Vos 3.0V 228V | pass
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B binary state 2
[ Description | Limits | Results [ Verdict [ Observation |
| l \ | i
B [ avevebsvo | 27 v | pass | B
vavezoav | 00tV | pass | B
Vos 3.0V \ 227V ] pass |
[ VosT-Vos2 <04V | 0.01V | pass |
44.23 Short Circuit Measurement {V.11, 5.2.3)
41.2.3.4 Circuit T {pin 2 and 9)
Description 7 Limits | Results | Verdict l Observation j
| \ |
Isa < 150 mA \ 92.5 mA pass
Tsb<150 mA | 1.9 mA pass
44.23.2 Circuit C (pin 3 and 10)

Verdict

Description | Limits Results [ Observation

|

|
Isa < 150 mA [ 103.5 mA
\

Isb < 150 mA 0.02 mA
4.4.2.3.3 Circuit B (pin 7 and 14)
Description | Limits Results

\

\
A-C Isa < 150 mA \ 1.9 mA
B-C | Isb < 150 mA ‘
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44.2.4 Power-off Measurement (V.11, 5.2.4)
Power-off applied voltage +0.25V
441.241 Circuit T (pin 2 and 9)
Description Limits Results Verdict Observation
+0.25V applied Ixa < 100 pA <1.0uA pass
+0.25V applied Ixb < 100 pA <1.0pA pass
-0.25V applied Ixa <100 pA < 1.0 pA pass
-0.25V applied Ixb < 100 pA <1.0upA pass
41.24.2 Circuit C (pin3and 10} - )
Description Limits Results Verdict Observation
+0.25V applied Ixa < 100 pA <1.0 pA pass
+0.25V applied Ixb < 100 pA <1.0 pA pass
-0.25V applied Ixa < 100 pA <1.0pA pass
-0.25V applied Ixb < 100 pA <1.0pA pass B
41.2.43 Circuit B (pin 7 and 14)
Description Limits Results Verdict Observation I
+0.25V applied Ixa <100 pA <1.0pA pass
+0.25V applied Ixb < 100 pA <1.0pA pass
-0.25V applied Ixa < 100 pA <1.0 pA pass
-0.25V applied Ixb < 100 pA <1.0 pA pass
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443 Receiver Characteristics (V.11,6.4)

4431 Circuit R (pin 4 and 11)

The receiver is terminated with an optional cable resistance.

Limits according 10 NET 1, Revision 1, Figure 1

Description

|

M%—
N i e |
M‘M =0 w—
e e L
wm
= ﬂﬂ
M‘m
Ié;o 75 mA -OmA
MWWW




i4

TUV Telecom Services, Inc.

NTR Number: NET2/071601/98

Page 20 of 54
Date: July 17, 1998
Rheinland

4432 Circuit ! (pin 5 and 12)

The receiver is not terminated with an optional cable resistance.

Limits according t0 CCITT Recommendation V.11, Figure 6

Verdict Observation

Description | Limits Results

- 1<325mA
[<1.5mA
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41433 Circuit S (pin 6 and 13)
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 1<60.75 mA 549 mA pass
Via=3V 1<30.75 mA 27.6 mA pass
Via=1V -0.5<1<10.75mA 9.2 mA pass
Via= 0V -0.75<1<0.75 mA 0 mA pass
Via =-6V 1<60.75 mA -54.3 mA pass
Via=-3V 1<30.75 mA -27.4 mA pass
Via=-1V -0.5<1<10.75mA -9.1 mA pass
Vib =6V 1<60.75 mA 54.5 mA pass
Vib=3V 1<30.75 mA 27.6 mA pass
Vib= 1V 205 <1<10.75 mA 92 mA “pass
Vib =0V -0.75<1<0.75 mA 0 mA pass
Vib = -6V 1<60.75 mA -54.4 mA pass
Vib = -3V 1<30.75mA -27.4 mA pass
Vib=-1V -0.5<1<10.75 mA 9.1 mA | pass
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Dynamic Rise Time Measurement (V.11, 5.3)

4.1.4

Figure O-1
Circuit T (pin 2 and 9)

hp  stopped
fi i - 2

159 my/div
pos: 7.940 my

-2.5000 us 0,000 s 2.,5000 us -
500 ns/div repetitive Trigger Mode:
current minimum max imum average Edge
risetime (f1) 9.644 ns 9,351 ns 14.343 ns 10.765 ns
4 _f 160.0 m¥

20ns >t or t= 0.1tb

Verdict : Pass
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42 TestReport V.24/V.28

The following tests ar€ performed at the DCE end of the DTE-DCE cable supplied by the
applicant.

4241 Basic Interconnection Test
NET 2
Clause Selected Run Verdict Observation
| \ 1
8.2.2.1 | no | \
4.2.2 - " Generator Characteristics
4224 Protection against short circuit conditions (Annex B.1.1)w

Circuit | Limits | Results

103 no damage \ no damage

no damage ‘ no damage

no damage \ no damage

no damage \ no damage

no damage \l no damage

‘ no damage \ no damage

4.2.2.2 Generator Output Current Limit {Annex B.1.2)

Circuit | Limits | Results Verdict [ Observation

‘ 1<0.5A 19.7 mA

\

T<05A &\ 393 mA
T<05A | 288mA
\

\

\

1<0.5A 30.8 mA
1<03A 24.6 mA
[£0.5A

g
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4223 Generator Output Voltage open circuit (Annex B.1.3)

4224 Generator Output Voltage limit under maximum load (Annex B.1.4)

Generator Output Voltage limit under minimum load (Annex B.1.5)

4226 Generator Output Power (Annex B.1.6)

(x) o.k. -see test Annex B.3.1b
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423 Load Characteristics

Load Resistance Conditions (Annex B.2.1)

ment with 3V applied
e [Vade_[Obermon

42341

Measure

Measurement with 15V applied
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4233 Maximum Load Shunt Capacitance (Annex B.2.3)
Circuit Limits Results Verdict Observation
104 C < 2500pF <40 pF pass
114 C £2500pF <40 pF pass
115 C < 2500pF <40 pF pass
4.2.3.4 Load Impedance (Annex B.2.4)
Circuit Limits Results Verdict Observation
104 capacitive capacitive pass
114 capacitive capacitive pass -
115 capacitive capacitive pass
4.2.4 Transition between significant signal states
42441 Wave Form (Annex B.3.1)
Circuit Limits Results Verdict Observation
103 slope positive monotone, no monotone, no pass see figure O-2
negative components | negative components
103 slope negative monotone, no monotone, Nno pass see figure O-2
negative components | negative components

4,24.2 Maximum Transition Time on Control interchange Circuits (Annex B.3.2)
Circuit Limits Results Verdict Observation
105 no test
108 no test

anil
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4.2.4.3 Maximum Transition Time on Data and Timin

Transmission speed: 19.2 kbit/s

Test under consideration of NET 2, Annex B7

L

TUV
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g Interchange Circuits (Annex B.3.3)

(3% Tb: 19.2 Kkbit/s = 1,56p8)

X)B7n0o The generator was terminated with 3000 Ohms and 2500 pF

Circuit | Limits Results Verdict Observation j\
\"163 \ 1<3%Th 821 ns pass see figure 0-3, 0-4 _\
4.24.4 Maximum Instantaneous Rate of Voltage Change (Annex B.3.4)

[ Circuit | Limits [ Results [ Verdict Observation

P | \
103 ‘ t >200ns \

311 ns

pass see figure O-3, O-4 j\J
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Figure 0-2

Reference V.28 Wave Form

Ch1 = Circuit 103
Ch2 = Circuit 114

fp stopped

1 10.0 V/div
pos: 0.000 V¥
10.00:1 1MQ dc

2 10.0 y/div
pos: 0.000 V
10.00:1 1M dc

~100.000 us " 100.000 us :
20.0 us/div repetitive Trigger Mode:
Edge

i _§ 0.000 y
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Figure O-3

Transition between significant signal states

Circuit = CCITT 103, Send Data
Load = see paragraph 4.4.3.3
SLOPE POSITIVE

Transition time shall be < 3% of the nominal period

Ap  stopped

{1 5.00 Vv/div
pos: 2.386 V¥
10.00:1 1Me dc

2.38600 ¥ o
-50,000 us 0.000 s 50.000 us
10.0 us/div realtime Trigger Mode:
current minimum max imum average Edge

risetime (1) 817.252ns 810.376ns 840.918ns 820.988ns
1 £ 3.827 ¥
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Figure O-4

Transition between significant signal states

Circuit = CCITT 103, Send Data
Load = see paragraph 4.4.3.3
SLOPE NEGATIVE

Transition time shall be < 3% of the nominal period

Ap  stopped

i 5.00 V/div
pos: 2,386 V¥
10,00:1 1MQ dc

238600 ¥ A
-50.000 us 0.000 s . 50.000 us
10.0 us/div realtime Trigger Hode:
current minimum max imum average Edge

falltime (1) 765.585ns 700 .626ns  774.377ns  755.687ns
{1 3 3.827 V
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Figure O-5

Maximum Instantaneous Rate of Voltage Change

Circuit = CCITT 103, Send Data
Load = 7000 Ohms (purely resistive)
SLOPE POSITIVE

Rate of Voltage Change shall be =200ns (30V per ps = 6V per 200ns)

AP stopped

I——-—ﬂ'—_—_”—-_—_'n;_-_——____—_-_—_—r‘

1 5.00 V/div
pos: 2.386 V¥
10.00:1 M@ dc

---1';-5-00';-‘!‘/-'3,-‘~~1_-~--3§'--~-'----~'-----"-~---'--~~
2.38600 ¥ A
-50,000 us 0.000 s 50,000 -us
10.0 us/div realtime Trigger Mode:
current minimum maximum average Edge

risetime (1) 318.839ns 285.218ns 327.938ns 310.871ns
1 f 3.827 V
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Figure O-6

Maximum Instantaneous Rate of Voltage Change

Circuit = CCITT 103, Send Data
Load = 7000 Ohms (purely resistive)
SLOPE NEGATIVE
Rate of Voltage Change shall be >200ns (30V per s = 6V per 200ns)
s stopped
M
. . . . + . : . : i 5;00 V/div
..................... pos: 2.386 ¥
............................. 10.00:1  1Me de
.............. T T L
2
........................ J
: : : : i . . . . cl
.,.1:.5_00:.\;{“:....:....Z'.....Z....'.....I....Z‘...
2.38600 ¥ T
-50.000 us 0.000 s 50.000 us
10.0 us/div realtime Trigger Mode:
current minimum max imum average Edge

falltime (1) 318.774ns 282 .865ns 348.502ns 317.241ns
{1 1 3.827 Y
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425 Power off Measurement (Annex B.4)
Circuit | Limits | Results Verdict Observation J
| \ |
105 \ R = 3000 \ Q) | pass B
107 | R=3000 | 253Q | pass B
108 [ R = 300Q \ © Q \ pass ! J
4.2.6 Short Circuit Test (Annex B.5)

A binary state 0

Connected to common return _ i

Circuit Limits | Results [ Verdict Observation
no damage l no damage. \ pass
no damage ‘ no damage \ pass
no damage t no damage \ pass

Connected to a load of 3000 Ohms where the open circuit voltage is -2V

Circuit | Limits \ Results | Verdict | Observation
\ \
no damage ‘ no damage
no damage ‘ no damage
no damage \ no damage
B binary state 1
Connected to common return
[ Circuit | Limits [ Results [ Verdict ~ [Observation
| \ | l '
103 ‘ no damage \ no damage \ pass \
1105 ‘ no damage | no damage | pass ‘
108 \ no damage \ no damage \ pass \
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Connected to a load of 3000 Ohms where the open circuit voltage is +2V

Rheinland

Circuit Limits | Results [ Verdict | Observation

\ l
no damage pass L-

I

\
\
‘ no damage
|

\
|
no damage ‘ no damage pass \
J_ no damage \ no damage pass

B B

4.2.7 Allowance for Capacitance of Connections Leads (Annex B.7)
Circuit | Limits [ Results Verdict Observation

\ C < 2500pF \ <40 pF \
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4.3 TestReport V.35

The following tests are performed at the DCE end of the DTE-DCE cable supplied by the
applicant.

431 Basic Interconnection Test

NET 2
Clause

Selected Run Verdict

Observation

8.2.2.2 \ no \

- 43.2 Generator Characteristics
4.3.241 Source Impedance (Annex c.A.1) i V
W imits | Results m Observation
- | — [
43.2.2 Resistance A&B-C (Annex c1.2)

Results

Circuit | Limits

103 2V applied _
103 -2V applied
113 2V applied

113 -2V applied

|
\
150+ 15 Q \
150+ 15 Q '\
150+£15Q

4.3.2.3 Test Termination Measurement (Annex Cc.1.3)

it [Timis (Rl e [Oberaion |
| ] _—

4324 Measurement Rise/Fall Time (Annex C.1 A4)

‘ Circuit | Limits | Results

[
\To3 \ 0.01tb 1 21.5ns

see figure O-

oo [Observaton |

T

Veg [Obwrvaion |
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Dynamic Rise Time Measurement (V.35, 1.3, d)

Speed = 64000 bit/s 1%tb = 156ns

Ap  stopped

fl 1 - 2
31.8 my/div
pos: 7.940 my

~5,0000 us 0.000 s 55,0000 us
1.00 us/div repetitive Trigger Mode:
current minimum may imum average Edge

risetime (f1) 20.528 ns 18.711 ns 25.519 ns 21,539 ns
1 _f-16.08 m¥

Verdict : Pass

Pfs
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Figure O-8

Reference V.35 Wave Form

Ap  stopped

f1 i - 2
31.8 mY/div
pos: 7.940 mV

-250.00 us 0.000 s 250.00 us
50.0 us/div repetitive Trigger Mode:
Edge

1 £ -16.08 mV
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433 Impedance of Interconnecting Cable (Annex C.2)
Circuit Limits Results Verdict Observation ]
P/S 100+£20 Q Tested by N/A
Inspection
434 Load Characteristics (Annex C.3)
4.3.4.1 Impedance (Annex C.3.1)
Circuit Limits Results Verdict Observation
104 100£10Q 103.3Q pass -
114 100£10Q2 104.5 Q pass
115 100+ 10Q2 103.0Q pass
4342 Resistance A&B-C (Annex C.3.2)
Circuit Limits Results Verdict Observation
104 +2V applied 150+£15Q 147.1Q pass
104 -2V applied 150£15Q 148.1Q pass
114 +2V applied 150+ 15Q 148.1 Q pa’ss
114 -2V applied 150+£15Q 148.1 Q pass
115 +2V applied 150+ 15Q 147.1 Q pass
115 -2V applied 150£15Q 147.1Q pass
4.3.5 Generator/Load Protection (Annex C.4)
Circuit Limits Results Verdict Observation
103 no damage no damage pass
104 no damage no damage pass
114 no damage no damage pass
115 no damage no damage pass
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4.3.6 Unbalanced Circuits
4.3.6.1 Generators
Circuit | Description Limits Results Verdict Observation J
C Max. Voltage Uo <25V 875V pass
H Max. Voltage Uo £25V 874V pass ‘J
N Max. Voltage Uo <25V 8.69V pass [
L Max. Voltage Uo £25V 8.74V pass J
C Min. Load 7 kohm Ul< 15V 839V pass B
H Min. Load Ul 15V 839V pass
N Min. Load Ul 15V 8.19V pass
L Min. Load Ul 15V 83.42V pass
C Short Circuit Ik < 500mA 26.4 mA pass
H Short Circuit Tk < 500mA 62.6 mA pass
N Short Circuit Ik < 500mA 22.7 mA pass
L Short Circuit Tk < 500mA 28.2 mA pass
H Short Circuit State 0
Common Return no damage no dam aé” pass
3Kohm/-2V no damage no damage pass
N Short Circuit State 0 G
Common Return no damage no damage pass
3 Kohm/-2V no damage no damage pass
L Short Circuit State 0
Common Return no amage . no damage pass
3 Kohm/-2V no damage no damage pass
H | Short Circuit State 1 b
Common Return no damage no damage pass
3 Kohm/+2V no damage no damage pass
N Short Circuit State |
Common Return no damage no damage pass
3 Kohm /+2 'V no damage no damage pass
L Short Circuit State 1 :
Common Return no damage no damage pass
3 Kohm /+2V no damage no damage pass
H Resistance power off R >300Q o Q pass 4[
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4.3.6.2 Receivers
Circuit | Description Limits Results Verdict Observation
D Voltage without EL <2V 0.033V pass
Terminator
E Voltage without EL <2V 0.017V pass
Terminator
F Voltafge without EL L2V 0.035V pass
Terminator
NN Voltage without EL <2V 0.018V pass
Terminator
J Voltage without EL <2V 0.001V pass
Terminator
D Rmin, 3V applied TkQ 2R 23kQ 4115 Q pass }
E Rmin, 3V applied TkQQ >R 2 3kQ 4839 Q pass
F Rmin, 3V applied TkQA =R 2 3kQ 4846 Q pass
NN Rmin, 3V applied TkQ =R 23kQ 4950 Q pass
J Rmin, 3V applied 7kQ =R = 3kQ 5102 Q pass
D Rmax, 15V applied 7kQ >R 2 3kQ 4000 Q pass
E Rmax, 15V applied 7kQ >R 23kQ 4823 QO pass
F Rmax, 15V applied TkQ >R =3kQ - 4839 QO pass
NN Rmax, 15V applied 7kQ >R 23kQ 4950 Q pass
J Rmax, 15V applied 7kQ = R = 3kQ 5085 Q0 pass
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The following tests are performed at the DCE end of the DTE-DCE cable supplied by the

applicant.
4441 Basic Interconnection Test
NET 2
Clause Selected Run Verdict Observation
3.2.23 no
44.2 Generator Characteristics
4.4.21 Open Circuit Measurement (V.11,5.2.1)
A - B terminated with 3.9 kOhms
442141 Circuit 103
Description Limits Results Verdict Observation
A-B Vo £6.0V 499V pass
G Voa <60V 475V pass |
5 Vob <6.0V 024V pass B
4.421.2 Circuit 105
Description Limits Results Verdict Observation
A-B Vo £6.0V 499V pass
A-C Voa 6.0V 054V pass
B-C Vob £ 6.0V 499V pass
44213 Circuit 113
Description Limits Results Verdict Observation
A-B Vo<6.0V 517V pass
A-C Voa <6.0V 0.14V pass
B-C Vob 6.0V 503V pass
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44214 Circuit 108
Description Limits Results Verdict Observation j
A-B Vo <£6.0V 495V pass
A-C Voa £ 6.0V 495V pass
B-C Vob £ 6.0V 072V pass
4.4.21.5 Circuit 128
Description Limits Results Verdict Observation
A-B Vo<6.0V 475V pass
A-C Voa<6.0V 475V pass
B-C - Vob £ 6.0V 0.002V pass
4422 Test Termination Measurement (V.11, 5.2.2)
Generator terminated with 2 x 50 Ohms
4.4.2.21 Circuit 103
A binary state 1
Description Limits Results Verdict Observation
A-B 2VsVt20.5Vo 2.80V pass
Vos £ 3.0V 228V pass
B binary state 2
Description Limits Results Verdict Observation j
A-B 2V<Vt20.5Vo 277V pass
Vtl-Vi2 £0.4V 003V pass
Vos £3.0V 225V pass
Vosl-Vos2 £ 0.4V 0.03V

pass
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A binary state 1
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Description | Limits | Results [ Verdict Observation H
) IVEVE0.5V0 l‘ 283V ‘\ pass __}J
MP - Gnd Vos £ 3.0V \ 243V \ pass ‘]
44223 Circuit 113
A binary state 1
Description Limits | Results | Verdict Observation
A B VVE0.5V0 ‘\ 279V || pass |
MP - Gnd Vos<30v | 220V 1 pass |
44224 Circuit 108
A binary state 1
Description [ Limits | Results Verdict Observation
B ‘\ VY050 ‘\ 310V
MP - Gnd | Vos <30V | 235V
44225 Circuit 128
A binary state 1
Description Limits | Results [ Verdict | Observation
EB 2V<vVt20.5Vo \\ 279V
MP - Gnd Vos £3.0V \ 228V J— pass
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4423 Short Circuit Measurement (V.11, 5.2.3)
4.4.2.31 Circuit 103
Description Limits Results Verdict Observation
A-C Isa< 150 mA 93.4 mA pass
B-C Isb <150 mA 1.18 mA pass
4.4.2.3.2 Circuit 105
Description Limits Results Verdict Observation
A-C Isa< 150 mA 1042 mA pass
B-C Isb< 150 mA 0.02 mA pass -
44233 Circuit 113
Description Limits Results Verdict Observation
A-C Isa <150 mA 1.85 mA pass
B-C Isb <150 mA 90.2 mA pass
44234 Circuit 108
Description Limits Results Verdict Observation
A-C [sa< 150 mA 102.2 mA pass
B-C Isb <150 mA 0.02 mA pass
44235 Circuit 128
Description Limits Results Verdict Observation
A-C Isa< 150 mA 91.0 mA pass
B-C Isb <150 mA 1.75 mA pass
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Power-off applied voltage £0.25V

pPower-off Measurement (V.11, 5.2.4)

L

TOV
Rheinland

4.4.2441 Circuit 103
Description | Limits | Results [ Verdict Observation
| |
3025V applied Ta<l00pA | <10upaA pass |
+0.25V applied \ Txb < 100 pA \ <1.0 pA pass \
~0.25V applied \ Txa < 100 pA \ <1.0pA pass \.
~0.25V applied | xbs T0opA, | . <10 nA pass \
44242 Circuit 105 )
@cription \ Limits | Results Verdict | Observation

+0.25V applied Ixa < 100 pA \ <1.0uA L pass \
+0.25V applied o< l00pA |  <10pA | pass |
~0.25V applied Ixa < 100 pA \ <10 pA pass \
-0.25V applied xb<100 LA | <1.0pA pass L
44243 Circuit 113
l Description ~ [Limits | Results Verdict Observation
+0.25V applied a<100pA |  <lOuA _
+0.25V applied Ixb < 100 pA \ <1.0pA
-0.25V applied Ixa < 100 pA \ <1.0 pA
7025V applied Wb<100pA | <LOpA
44244 Circuit 108
[ Description | Limits Results | Verdict Observation
l \ \
| +025V applied | Txa<100pA [ <lopA | pass_
\+0.25V applied ‘ Ixb <100 pA l <1.0 pA pass T
2025V applied [ Das<100pA [ <1opA pass |
[025V applied [ re<100pA [ <10pA pass |
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44245 Circuit 128
Description Limits Results Verdict Observation
+0.25V applied Ixa < 100 pA <1.0 pA pass
+0.25V applied Ixb <100 pA <1.0pA pass
-0.25V applied Ixa <100 pA <1.0pA pass
-0.25V applied Ixb £ 100 pA <1.0 pA pass
4.4.3 Receiver Characteristics (V.11, 6.1)
4.4.31 Circuit 104
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 1<60.75 mA 54.7 mA pass
Via=3V [1£30.75mA 27.6 mA pass
Via=1V -0.5<1<10.75 mA 9.2 mA pass
Via= 0V 20.75<1<0.75 mA 0 mA pass
Via=-6V [1£60.75 mA -54.0 mA ' pass
Via=-3V [£30.75 mA -27.4 mA pass
Via=-1V -0.5<1<10.75 mA -9.2 mA pass
Vib =6V 1£60.75 mA 54.7 mA pass
Vib =3V 1£30.75 mA 27.6 mA pass
Vib=1V -0.5<1<10.75mA 9.2 mA pass
Vib =0V -0.75<1<0.75 mA 0 mA pass
Vib = -6V 1£60.75 mA -54.1 mA pass
Vib =3V 1<30.75 mA 27.4 mA pass
Vib =-1V -0.5<1<10.75 mA -92mA pass

e s e
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4.4.3.2 Circuit 106
The receiver is not terminated with an optional cable resistance.
Limits according to CCITT Recommendation V.10, Figure 6
Description Limits Results Verdict Observation
Via= 10V [<3.25mA 0.37 mA pass
Via=3V [<1.5mA 0.11 mA pass
Via =0V -0.75<1<0.75mA 0 mA pass
Via=-10V 1<£325mA -0.37 mA pass
Via=-3V I<1.5mA -0.11 mA pass
4433 Circuit 109 i
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 1<325mA 0.37 mA pass
Via=3V I<1.5mA 0.11 mA pass
Via =0V -0.75<1<0.75 mA 0 mA pass
Via=-10V 1<3.25mA -0.37 mA pass
Via=-3V I<1.5mA -0.11 mA pass
Vib = 10V [£325mA 0.37 mA pass
Vib =3V [<1.5mA 0.11 mA pass
Vib =0V -0.75<1£0.75mA 0 mA pass
Vib =-10V 1<3.25mA -0.37 mA pass
Vib = -3V I<1.5mA -0.11 mA pass
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4434 Circuit 114
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 1<60.75 mA 55.1 mA pass
Via=3V 1<30.75 mA 27.6 mA pass
Via= 1V -0.5<1<10.75mA 9.2 mA pass
Via=0V -0.75<1<0.75 mA 0 mA pass
Via=-6V 1<60.75 mA -54.5 mA pass
Via= —%V 1<30.75 mA -27.4 mA pass
Via=-1V -0.5<1<10.75mA -9.1 mA pass
Vib =6V 1<60.75 mA 55.1 mA pass
Vib =3V 1<30.75 mA 27.6 mA pass
Vib=1V -0.5<1<10.75 mA 9.2 mA pass
Vib=0V -0.75<1<0.75 mA 0 mA pass
Vib =-6V 1<60.75 mA -54.6 mA pass
Vib =-3V 1<30.75 mA -27.5 mA pass
Vib=-1V -0.5<1<10.75mA -9.1 mA pass
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4435 Circuit 115
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 1<60.75 mA 55.1 mA pass
Via =3V 1<30.75 mA 27.6 mA pass
Via= 1V -0.5<1<10.75 mA 9.2mA pass
Via=0V -0.75<1<0.75 mA 0 mA pass
Via= -6V 1<60.75 mA 544 mA pass
Via=-3V ‘ 1<30.75 mA -27.4 mA pass
Via=-1V -0.5<1<10.75mA -9.2 mA pass
Vib =6V 1<60.75 mA 55.1 mA pass
Vib =3V 1<£30.75 mA 27.6 mA pass
Vib =1V 05<1<10.75mA 92mA pass
Vib =0V -0.75<1<0.75mA 0 mA pass
Vib=-6V 1<60.75 mA -54.5 mA pass
Vib=-3V 1<30.75 mA -27.4 mA pass
Vib=-1V -0.5<1<10.75mA -9.2 mA pass
44.3.6 Circuit 107
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 0.37 mA pass
Via=3V I<1.5mA 0.11 mA pass
Via =0V -0.75<1<0.75 mA 0 mA pass
1via=-10V 1<325mA -0.37 mA pass
Via=-3V I<1.5mA -0.11 mA pass
Vib = 10V [£3.25mA 0.37 mA pass
Vib=3V [<1.5mA 0.11 mA pass
Vib =0V -0.75<1<0.75mA 0 mA pass
Vib=-10V 1<£325mA -0.37 mA pass
Vib = -3V 1<1.5mA -0.11 mA
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4.4.3.7 Circuit 125
The receiver is not terminated with an optional cable resistance.
Limits according to CCITT Recommendation V.1 1, Figure 6
Description Limits Results Verdict Observation
Via= 10V 1<325mA 0.36 mA pass
Via=3V [<15mA 0.1T mA pass
Via=0V -0.75<1<0.75mA 0mA pass
Via=-10V [1<£3.25 mA -0.35mA pass
Via=-3V [€£1.5mA -0.10 mA pass
4438 Circuit 142
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 1<3.25mA 0.37 mA pass
Via=3V [£1.5mA 0.11mA pass
Via=0V -0.75<1<0.75mA 0 mA pass
Via=-10V [£3.25mA -0.37 mA pass
Via=-3V I1<1.5mA -0.11 mA pass




TUV Telecom Services, Inc.

NTR Number: NET2/071601/98
Page 51 of 54

L

Date: July 17, 1998 T \V
Rheinland
4444 V.10 Measurements on circuit CCITT 141 (optional)
Reference | Description Limits Results Verdict Observation
V.10 A - C, terminated with 4V £Vo <6V 494V pass
52.1 3.9 kOhms
V.10 A - C, terminated with Vt=0.9* Vo 4.58 V pass
522 450 Ohms
V.10 Short Circuit Is < 150mA 88.2 mA pass
523
V.10 Power off Ix £ 100pA <1.0pA pass
52.4 0.25 V applied
V.10 Power off Ix < 100pA <1.0 pA pass
52.4 -0.25 V applied ~ '
4442 V.10 Measurements on circuit CCITT 133
Reference | Description Limits Results Verdict Observation
V.10 A - C, terminated with 4V £Vo 26V 492V pass
52.1 3.9 kOhms
V.10 A - C, terminated with Vt20.9 * Vo 452V pass
522 450 Ohms
V.10 Short Circuit Is < 150mA 63.8 mA pass
523
V.10 Power off Ix < 100pA <1.0 pA pass
52.4 0.25 V applied
V.10 Power off Ix £100pA <1.0pA pass
1524 -0.25 V applied
4443 V.10 Measurements on circuit CCITT 140 (optional)
Reference | Description Limits Results Verdict Observation
V.10 A - C, terminated with 4V £Vo L6V 474V pass
52.1 3.9 kOhms
V.10 A - C, terminated with Vt=>0.9* Vo 441V pass
522 450 Ohms
V.10 Short Circuit Is £ 150mA 108.6 mA pass
52.3
V.10 Power off Ix < 100pA <1.0 A pass
524 0.25 V applied :
V.10 Power off Ix < 100pA <1.0 pA pass
524 -0.25 V applied
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Hgme043

Dynamic Rise Time Measurement (V.11, 5.3)

Circuit 103

e

I E.l-' R R R

. . . L !
-2.,5000 us 0,000 s 2.5000 us
500 ns/div
current minimum max imum average

risetime (f1) 9.341 ns 8,341 ns 14.812 ns 10.837 ns

20ns >t or t<0.1tb

Verdict : Pass

L

v
Rheinland

111

pos:

1

1 - 2
159 m¥/div
7.940 mV

repetitive Trigger Mode:
Edge

£ 160.0 mv
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