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All for telephone

Date: 17.3.2006
Temperature: 22,3°C
Test equipment: Network analyzer HP 3577A

Digital multimeter HP 3478A
Line driver, diferential amplifier
Termination (Load) Impedance (ZT) 
Generator Impedance (ZG)
ADSL port termination impedance (for ISDN) (ZADSL-I)
Line port termintion (ZL)
Phone port termination (ZP)
Impedances: - 600Ω (POTS)

- ZR = 270Ω + (750Ω // 150nF)
- ZRHF = 120Ω+(150Ω//47nF)+(750Ω//150nF)
- 135Ω, (ADSL/ISDN 2B1Q)
- 150Ω, (ADSL/ISDN 4B3T)
- ZADSL-I = 41,8nF+ (100Ω//82µH)+41,8nF

Bridge Impedance (ZB): ZR, 135Ω, 150Ω

Standard: ETSI TS 101 952-1-4 V 1.1.1 (2002-11)
Test conditions: If=0mA

Tested with and without ADSL port terminating impedance (ZADSL-I)

LE-TEHNIKA d.o.o., Šuceva 27,
SI-4000 Kranj, SLOVENIJA

Tel.: 04/20 20 200  Fax: 04/204 21 22
INTERNET: http://www.le-tehnika.si  E-MAIL: telephone@le-tehnika.si

Poročilo o preskusu.doc                                    2/10 



All for telephone
1. Off-hook Passband insertion loss (POTS) 

Line-Tele Line-Tele Tele-Line Tele-Lline

Frekv.
ZG=ZT=600Ω ZG=ZT=600Ω

+ZADSL-I

ZG=ZT=600Ω ZG=ZT=600Ω
+ZADSL-I

[kHz] A[dB] A[dB] A[dB] A[dB]
1 0,2 -0,048 -0,038 -0,029 -0,025
2 0,5 -0,051 -0,042 -0,035 -0,040
3 1,0 -0,063 -0,077 -0,055 -0,077
4 1,5 -0,110 -0,112 -0,098 -0,110
5 2,0 -0,135 -0,180 -0,121 -0,171
6 2,5 -0,190 -0,238 -0,170 -0,235
7 3,0 -0,240 -0,322 -0,233 -0,320
8 3,5 -0,307 -0,490 -0,299 -0,424
9 4,0 -0,391 -0,532 -0,394 -0,532

Line-Tele Line-Tele Tele-Line Tele-Lline

Frekv.
ZG=ZT=ZR ZG=ZT= ZR

+ZADSL-I

ZG=ZT= ZR ZG=ZT= ZR

+ZADSL-I

[kHz] A[dB] A[dB] A[dB] A[dB]
1 0,2 -0,031 -0,040 -0,038 -0,050
2 0,5 -0,150 -0,169 -0,142 -0,169
3 1,0 -0,398 -0,478 -0,407 -0,480
4 1,5 -0,700 -0,785 -0,621 -0,815
5 2,0 -0,766 -0,923 -0,770 -0,926
6 2,5 -0,859 -1,036 -0,904 -1,037
7 3,0 -0,916 -1,145 -0,914 -1,106
8 3,5 -0,946 -1,148 -0,946 -1,149
9 4,0 -0,983 -1,199 -0,975 -1,198

LE-TEHNIKA d.o.o., Šuceva 27,
SI-4000 Kranj, SLOVENIJA

Tel.: 04/20 20 200  Fax: 04/204 21 22
INTERNET: http://www.le-tehnika.si  E-MAIL: telephone@le-tehnika.si

Poročilo o preskusu.doc                                    3/10 



All for telephone
2. Passband insertion loss for ISDN           
ZG=ZT=135E (2B1Q)

Line-Tele Line-Tele Tele-Line Tele-Lline

Frekv.
ZG=ZT=135Ω ZG=ZT=135Ω

+ZADSL-I

ZG=ZT=135Ω ZG=ZT=135Ω
+ZADSL-I

[kHz] A[dB] A[dB] A[dB] A[dB]
1 1 -0,187 -0,150 -0,132 -0,130
2 2 -0,142 -0,141 -0,142 -0,141
3 4 -0,150 -0,145 -0,148 -0,150
4 8 -0,163 -0,160 -0,172 -0,158
5 10 -0,162 -0,170 -0,162 -0,213
6 20 -0,288 -0,215 -0,238 -0,216
7 40 -0,358 -0,377 -0,358 -0,367
8 45 -0,393 -0,407 -0,395 -0,405
9 55 -0,522 -0,516 -0,527 -0,515
10 70 -0,906 -0,845 -0,906 -0,785
11 80 -1,563 -1,531 -1,525 -1,149

ZG=ZT=150E (4B3T)
Line-Tele Line-Tele Tele-Line Tele-Lline

Frekv.
ZG=ZT=150Ω ZG=ZT=150Ω

+ZADSL-I

ZG=ZT=150Ω ZG=ZT=150Ω
+ZADSL-I

[kHz] A[dB] A[dB] A[dB] A[dB]
1 1 -0,120 -0,130 -0,129 -0,130
2 2 -0,130 -0,131 -0,128 -0,130
3 4 -0,133 -0,134 -0,132 -0,133
4 8 -0,150 -0,145 -0,142 -0,143
5 10 -0,136 -0,150 -0,150 -0,137
6 20 -0,187 -0,189 -0,186 -0,184
7 40 -0,338 -0,335 -0,338 -0,331
8 45 -0,406 -0,383 -0,447 -0,378
9 55 -0,586 -0,502 -0,587 -0,501
10 70 -0,922 -0,787 -0,921 -0,786
11 80 -1,436 -1,086 -1,443 -1,087

LE-TEHNIKA d.o.o., Šuceva 27,
SI-4000 Kranj, SLOVENIJA

Tel.: 04/20 20 200  Fax: 04/204 21 22
INTERNET: http://www.le-tehnika.si  E-MAIL: telephone@le-tehnika.si

Poročilo o preskusu.doc                                    4/10 



All for telephone
3. ADSL insertion loss

Line-ADSL Line- ADSL Line- ADSL Line- ADSL Line- ADSL

Frekv.

ZG=100Ω 
ZT=ZADSL-I

ZG=100Ω
ZT=ZADSL-I

ZP=ZRHF

ZG=100Ω
ZT=ZADSL-I

ZP=600 Ω

ZG=100Ω 
ZT=ZADSL-I

ZP=135Ω

ZG=100Ω 
ZT=ZADSL-I

ZP=150Ω
[kHz] A[dB] A[dB] A[dB] A[dB] A[dB]

1 120 -2,073 -2,344 -2,343 -2,542 -2,370
2 150 -1,204 -1,217 -1,207 -1,204 -1,206
3 200 -0,372 -0,371 -0,378 -0,368 -0,368
4 250 -0,045 -0,051 0,049 -0,048 0,049
5 300 -0,030 0,045 0,047 0,047 0,053
6 350 -0,015 0,070 0,072 0,072 0,071
7 400 0,065 0,066 0,068 0,068 -0,067
8 600 0,019 0,021 0,023 0,022 0,022
9 800 0,011 0,010 0,009 0,010 0,009
10 1104 -0,031 0,031 0,029 0,030 -0,030
11 1500 -0,039 0,039 -0,040 -0,042 -0,042
12 1900 -0,012 0,014 -0,048 -0,015 -0,049
13 2208 -0,047 -0,013 -0,049 -0,049 -0,009
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All for telephone
4. HPF attenuation  – POTS termination 

Tel.-ADSL ADSL-Tel.

Frekv.

ZG=ZRHF

ZT= ZADSL-I

ZL=100Ω

ZG= ZADSL-I

ZT=ZRHF

ZL=100Ω
[kHz] A[dB] A[dB]

1 138 -62,843 -64,448
2 200 -66,049 -64,911
3 400 -67,384 -58,361
4 600 -64,896 -57,300
5 800 -63,524 -56,318
6 1000 -62,665 -55,258
7 1200 -60,967 -54,320
8 1400 -60,343 -53,378
9 1600 -58,226 -52,258
10 1800 -58,506 -51,779
11 2000 -55,670 -50,891
12 2208 -54,030 -50,540
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All for telephone
- ISDN termination (135Ω; 150Ω)

Tel.-ADSL ADSL-Tel. Tel.-ADSL ADSL-Tel.

Frekv.

ZG=135Ω
ZT=ZADSL-I

ZL=100Ω

ZG=ZADSL-I

ZT=135Ω
ZL=100Ω

ZG=150Ω
ZT=ZADSL-I

ZL=100Ω

ZG=ZADSL-I

ZT=150Ω
ZL=100Ω

[kHz] A[dB] A[dB] A[dB] A[dB]
1 138 -65,260 -57,030 -64,227 -57,774
2 150 -76,768 -56,784 -65,503 -64,829
3 300 -69,856 -57,163 -67,217 -62,019
4 600 -63,775 -55,063 -62,585 -57,267
5 900 -62,403 -54,850 -61,240 -56,805
6 1104 -61,401 -53,320 -59,745 -56,294
7 1200 -61,005 -53,036 -59,514 -56,452
8 1400 -59,988 -54,576 -59,051 -55,091
9 1600 -58,934 -54,947 -57,699 -55,015
10 1800 -56,841 -53,309 -56,721 -54,762
11 2000 -56,933 -54,899 -55,957 -54,706
12 2208 -55,555 -54,241 -55,620 -54,799
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All for telephone
5. Return loss – POTS band 

Frekv. ZL=ZR

ZL=ZR

+ZADSL-I ZL=ZR

ZL=ZR

+ZADSL-I

f[kHz]
Tel. port 
RL[dB]

Tel. port 
RL[dB]

Line port
RL[dB]

Line port
RL[dB]

1 0,3 -30,148 -31,542 -27,805 -28,759
2 0,5 -27,481 -25,026 -24,476 -23,005
3 0,7 -25,516 -20,522 -22,036 -20,533
4 1,0 -19,747 -18,311 -19,734 -18,271
5 1,5 -17,720 -16,324 -17,707 -16,324
6 2,0 -16,593 -15,206 -16,565 -15,209
7 2,5 -15,862 -14,510 -15,846 -14,515
8 3,0 -15,355 -13,956 -15,312 -13,971
9 3,4 -14,888 -13,474 -14,812 -13,354

- ISDN band

f[kHz]
Tel. port 
RL[dB]

Tel. port 
RL[dB]

Tel. port 
RL[dB]

Tel. port 
RL[dB]

ZB=135Ω ZB=135Ω
ZADSL-I

ZB=150Ω ZB=150Ω
ZADSL-I

1 1 -32,958 -33,059 -32,783 -32,770
2 2 -33,227 -35,109 -35,246 -36,319
3 4 -29,645 -33,036 -33,502 -35,953
4 8 -24,605 -29,109 -29,979 -39,826
5 10 -22,893 -27,446 -28,630 -42,238
6 20 -18,353 -22,324 -24,469 -40,655
7 40 -18,675 -19,769 -21,041 -28,450
8 45 -20,104 -20,367 -19,448 -28,499
9 55 -20,161 -23,799 -16,275 -33,456
10 70 -14,718 -20,222 -14,291 -29,213
11 80 -10,244 -15,754 -15,056 -20,524
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All for telephone
6. Delay distortion - POTS band

Frekv.
ZG=ZT=ZR ZG=ZT=ZR

ZADSL-I

f[kHz]
Line-Tel.

τG [µs]
Line-Tel.

τG [µs]
1 0,2 1,166 1,410
2 0,4 1,548 1,198
3 0,6 1,426 1,050
4 0,8 1,501 1,495
5 1,0 1,623 1,644
6 1,5 2,116 1,532
7 2,5 2,912 3,391
8 3,2 3,538 3,120
9 3,5 4,220 4,577
10 4,0 4,552 4,107

 
- ISDN band

Line-Tel.
τG[µs]

Line-Tel.
τG[µs]

Line-Tel.
τG [µs]

Line-Tel.
τG [µs]

f[kHz]
ZG=ZT=135Ω ZG=ZT=135Ω

ZADSL-I

ZG=ZT=150Ω ZG=ZT=150Ω
ZADSL-I

1 3 6,021 5,875 6,214 6,245
2 10 7,512 7,216 7,215 7,150
3 15 7,355 7,889 7,502 7,184
4 25 6,865 6,552 7,306 7,316
5 35 7,150 7,189 7,903 7,257
6 45 8,542 8,333 8,803 8,803
7 55 9,742 9,703 9,253 9,475
8 65 10,251 10,251 9,370 9,350
9 75 11,190 11,170 11,170 11,112

10 80 11,579 12,547 12,315 13,558
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All for telephone
7. DC series resistance

Resistance
R[Ω]

A to B   5,887 
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