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LOI NOI PAU

Tiéu chuan Nganh TCN 68 - 216: 2002 "Thiét bi dau cuéi két noi vao mang vién
thong cong cong sit dung kénh thué riéng toc do Nx64 kbit/s - Yéu cau ky thuat"
duge xay dung trén co s& chap thuan ap dung nguyén ven ndi dung chinh cta cac khuyén
nghi ITU-T V.11, V.28, V.35; tiéu chuan ETSI EN 300 290 theo phuong phép bao ham.

Dé gitp cho ngudi st dung c6 cdc thong tin can thi€t ma khong phai tra citu nhiéu
tai liéu khac, cdc phu luc tham khao Bl va B2 da dugc b6 sung vao tiéu chuén, trong d6
Bl 1a so d6 chan cua cdc gidc cidm can thiét, B2 1a bang tham chi€u dén cdc tiéu chuin
quoc t€ tuong duong.

Tiéu chuan Nganh TCN 68 - 216: 2002 do Vién Khoa hoc K§ thuat Buu dién (RIPT)
bién soan, Vu Khoa hoc - Cong nghé d¢ nghi va duoc BO Buu chinh,
Vién thong (MPT) ban hanh theo Quyét dinh s6 34/2002/QD-BBCVT ngay 31 thang 12
nam 2002.

Tiéu chudn Nganh TCN 68 - 216: 2002 duoc ban hanh du6i dang song ngit (ti€ng
Viét va ti€ng Anh). Trong trudng hop c6 tranh chip vé céch hiéu do bién dich, ban tiéng
Viét dugc 4p dung.

VU KHOA HOC - CONG NGHE
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THIET BI PAU CUOI KET NOI VAO MANG
VIEN THONG CONG CONG
SUDUNG KENH THUE RIENG TOC PO N x 64 kbit/s

YEU CAU KY THUAT

(Ban hanh kém theo Quyét dinh s6 34/12002/QD-BBCVT ngay 31/12/2002 cuia
B¢ truong Bo Buu chinh, Vién thong)

1. Pham vi ap dung

Tieu chudn TCN 68 - 216: 2002 quy dinh cdc yéu cau k¥ thuat t6i thiéu vé
dién va vat 1y tai giao dién sO két ndi cac thiét bi dau cudi vién thong (TTE) vao
mang vién thong cong cong (PTN) str dung kénh thué riéng s6 toc do n x 64 kbit/s
(voin = 1+31).

Tiéu chuan TCN 68 - 216: 2002 1a s cit cho viéc chitng nhan hop chudn thiét
bi, nham dam bao kha ning ciing hoat dong véi mang.

Tiéu chuian TCN 68 - 216: 2002 khong dé cap dén cac yéu ciu vé an toan dién
va tuong thich dién tir. C4c yéu ciu nay dugc quy dinh trong cdc tiéu chuin nganh
lién quan nhu TCN 68 - 190: 2000 va TCN 68 - 191: 2000.

2. Tai liéu tham chiéu chuan

[1]  ETSI EN 300.290: 2001: “Access and Terminal (AT) 64 kbit/s digital
unrestricted leased line with octet integrity (D64U); Terminal
equipment interface”.

[2] ITU-T Recommendation V.11: “Electrical characteristics for balanced
double-current interchange circuits operating at data signaling rates up
to 10 Mbit/s’’; 1996.

[3] ITU-T Recommendation V.28: “Electrical characteristics for unbalanced
double-current interchange circuits’”; 1996.

[4] ITU-T Recommendation V.35: “Data transmission at 48 kbit/s using
60-108 kHz group band circuits”; 1996.

[5] ITU-T Recommendation G.703: “Physicallelectrical characteristics of
hierarchical digital interfaces’; 1998.
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[6] ISO/IEC 2593: 1993: “Information technology - Telecommunications
and information exchange between systems - 34 pole DTE/DCE interface
connector mateability dimensions and contact number assignments”.

[7] ISO/IEC 4902: 189: “Information technology - Data communication -
37 pole DTE/DCE interface connector and contact number assignments”’.

[8] HKTA 2030. Network Connection specification for connection of
Customer Premises Equipment (CPE) to the public telecommunications

network (PTNs) using digital leased circuits at data rates of nx64
kbit/s; March 1999.

3. Thuat ngir, dinh nghia va cac chir viét tat

3.1 Thudt ngit, dinh nghia

Kénh thué riéng: 1a phuong tién vién thong clia mang vién thong cong cong
cung cap céc dic tinh truyén din xdc dinh gitta cac diém két cudi mang va khong
bao goém céc chiic nang chuyén mach ma ngudi sir dung c6 thé diéu khién duoc (vi
du: chuyén mach theo yéu céu).

Diém két cuoi mang: 1a cdc két noi vat Iy va cdc thong s6 k§ thuat cua ching
tao thanh mot phan cua mang vién thong cong cong, giup cho viéc truy nhap va
truyén tin ¢ hiéu qua qua mang vién thong do.

Thiét bi ddu cudi vién thong (TTE): 1a thiét bi n6i v6i mang vién thong cong
cong hodac mang noi bd hodc mang vién thong chuyén dung c¢6 nghia la: noi truc tiép
vGi két cubi cua mang vién thong hoac lién két v6i mot mang da duoc ndi truc tiép
hoic gian ti€p tdi két cudi cia mang vién thong dé gilii, nhan hodc xt ly thong tin.

3.2 Cdc chir viét tat

ASD B0 phét hién trang thai

DC Dong mot chiéu

DCE Thiét bi dau cudi mach so liéu
DTE Thiét bi dau cudi so liéu
EMC Tuong thich dién tir

IP Diém két noi

LCL Suy hao chuyén d6i doc

NTP Diém két cudi mang

ppm Phan triéu
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PRBS(2''- 1)  Chudi bit gia ngiu nhién (theo quy dinh & muc 2.1
ctia Khuyén nghi ITU O.152)

PTN Mang vién thong cong cong
r.m.s Giaé tri hiéu dung

TTE Thiét bi dau cudi vién thong
Ul Khoang don vi

4. Yéu cau ky thuat chung

4.1 Diém két noi mang

4.1.1Vi v
Nhu hinh 1.
Giao dién
(Diém két néi)

|

| ol

| |

| |

| Thiét bi két /L Thiét bi dau

I cudi dusng day O cudi vién théng

Mang | sO n x 64 kbit/s | (TTE)

| |

| |

| |

| |

: Nha thué bao '

<

Hinh 1: Piém két noi TTE véi giao dién sé nx 64 kbitls

4.1.2 Yéu cau

Thiét bi ctia nha khai thdc duoc lap dat va di cdp tai nha thué bao dé cung
cap di€ém két noi tGi thi€t bi ddu cudi TTE. Thiét bi clia nha khai thdc c6 thé st
dung cung nguon dién 220 V (AC) + 10% hoic 48 V (DC) + 10% cta TTE trong nha
thué bao.

4.1.3 Loai gidc noi

Loai gidc ndi tuy thuoc vao giao dién sir dung.

- Giao dién V.35 st dung giac n6i 34 chan theo tiéu chuin ISO 2593 (M34).

- Giao dién V.11 st dung giac n6i 37 chan theo tiéu chudn ISO 4902 (DB37).

- Giao dién G703 64 kbit/s sit dung gidc n6i loai 8 chan theo tiéu chuén

ISO/IEC 10173.
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4.2 Cdc yéu cau vé dién tai giao dién
4.2.1 Loai giao dién

Giao dién s6 ting v6i diém két noi cua TTE 1a mot trong cdc loai chinh sau:

a) V.35;

b) V.11 hoac

c) G.703 64 kbit/s.
4.2.2 Toc do s6'liéu va dinh thoi
4.2.2.1 Toc do so liéu

TTE phai c6 kha nang hoat dong véi toc do n x 64 kbit/s véin =1 + 31, dung
sai toc do £10™.
4.2.2.2 Dinh thoi

- TTE phai ¢6 kha nang hoat dong trong ché do dinh thoi t& (trang thai mac
dinh) va ché& do dinh thai chu 1a tuy chon.

- Giao dién thi€t bi dau cudi dung cho cac kénh thué riéng toc do 64 kbit/s,
cung cap cac két noi diém - di€ém, hai huéng st dung tin hiéu dinh thdi do mang

cung cap. Phan bo tin hiéu dinh thoi 1a dong hudng.

5. Pac trung dién cua cac mach trao dai tai giao dién V.11
5.1 Ddc trung dién ciia mach trao doi can bdng

Dic trung dién cuia cdc mach trao déi can bang (mach 103, 104, 113, 114 va
115 trong bang 2) tuan thu khuyén nghi ITU-T V.11, dugc trich dan nguyén ven
sau day.
5.1.1 Minh hoa tuong trung mach trao doi can bdng

Thiét bi tai hai phia cliia giao dién c6 thé két hgp may phat va thu theo cich
bat ky. Minh hoa tugng trung ctia mach trao déi trong hinh 2 mo ta diém trao doi
mdy phat va diém trao doi tai.

Trong cac tng dung truyén so liéu, cdp giao dién dugc cdp boi DTE. DTE va
cap giao dién tao ra mot duong phan dinh v6i DCE. Puong phan dinh nay cling
dugc goi 1a diém trao d6i nhu minh hoa trong hinh 3.
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A

Két cudi cap |

May thu

A 4

r

Diém trao doi

’s

may phat

’s

b
a
Diém trao ddi tai

B'

Al

Vcb

ch__ Va9 sC

V,, Dién &p I6i ra may phét gilia cac diém A va B

V., bién ap 16i ra may phat giita cac diém C va A
V., Dién &p 16i ra may phat gilta cac diém C va B

Z, Tré khang két cudi cap

\A Hiéu dién thé dat
A,BvaA, B

Cac diém trao ddi

C,C' Céac diém trao di chuan dién ap 0V

A 4

Hinh 2: Minh hoa tuong trung cua mach trao doi cdan bdng

Gi3c noi

olw
Q

[
| DTE va cap

S

Dat tin hiéu

OO

Pudng phan dinh

Hinh 3: Minh hoa thuc t¢ cua giao dién

5.1.2.1 Trang thai tin hiéu may phat

5.1.2 Cac trang thdi tin hiéu mdy phat va mdy thu

Céc trang thdi tin hiéu cua mdy phat dugc xdc dinh bang dién dp gilta cac

diém 16i ra A va B trong hinh 2.

Dién thé diém A duong so v6i diém B tuong tng véi trang thai tin hiéu mach

so liéu 12 0 (khong c6 xung); mach diéu khién va dinh thoi 12 ON.

Dién thé diém A am so v6i diém B tng véi trang théi tin hiéu mach s6 liéu 1a

1 (c6 xung); mach diéu khién va dinh thoi 1a OFF.



TCN 68 - 216: 2002

5.1.2.2 Trang thai tin hi¢u may thu
Cac muc tin hiéu chénh léch cia may thu duoc quy dinh trong bang 1, v6i V.
va V. tuong tng 1a dién 4p tai diém A’ va B’ so vé6i diém C’.

Bang 1: Cdc miic vi sai c6 nghia cua mdy thu

VAv—VBvS'0,3V VA‘_VB‘Z+ 0,3V

Céac mach sé liéu 1 0

Cac mach diéu khién va dinh thdi OFF ON

5.1.3 May phat
5.1.3.1 Dién tr6 va dién ap léch mot chiéu

Yéu cau:

- Dién tr¢ gitta di€ém A va B cia mdy phdt nho hon hodc bing 100 Q, du can
bang so véi diém C.

- Trong moi di€u kién hoat dong, dién dp léch mot chiéu clia mdy phat phai
nhé hon hodc bang 3,0 V.

Phép do: Theo muc A.1.1.
5.1.3.2 Cac tham s6 tinh
a) Ho mach

Yéu cau:

Khi néi dién tr& 3900 Q giita diém A va B, trong ca hai trang thdi nhi phan,
bién do dién dp vi sai V, phai nhé hon hoac bang 6,0 V, ca V,, va V,, khong dugc
16n hon 6,0 V (hinh 4a).

Phép do: Theo muc A.1.2a.

b) Két cuoi

Yéu cau:

- V6i tai thir 1a hai dién trd 50 Q méc n6i ti€p giita hai diém ra A va B. Dién
ap vi sai V, khong nho hon gia tri 16n nhit trong hai gia tri: 2,0 V hay 50% bién do
V, (hinh 4b).

- Khi thay déi trang thai nhi phan, cuc tinh V, s& bi dao ngugc (-V,), su khac
nhau vé bién do cua V, va -V, phai nho hon 0,4 V.

- Bién do dién dp léch mot chiéu cua may phat, V,,,, nho hon hoac bang 3,0 V.

- Su khac nhau vé bién do cua V,, trong hai trang thdi nhi phan phai nho
hon 0,4 V.

Phép do: Theo muc A.1.2b.

10
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¢) Ngan mach

Yéu cau:

Khi n6i ngin mach diém A va B véi diém C, dong qua méi diém 16i ra A hay
B (trong hinh 4c¢) trong ca hai trang thdi nhi phan khong 16n hon 150 mA.

Phép do: Theo muc A.1.2c.

d) Ngit nguén

Yéu cau:

Khi ngét nguodn, véi dién ap gilta mbi 16i ra va diém C trong dai tir -0,25 V dén
+0,25 V (nhu trong hinh 4d), bién do dong ro 16i ra (I, va L) khong dugc 16n hon
100 pA.

Phép do: Theo muc A.1.2d.

a) Tham s6 hd mach

V| < 6.0V

|Voa| < 6.0V

c | | Vop| < 6.0V

A

b) Tham s6 két cudi
VARTY
05V < |V

l-u<oay

Trang thai logic 6n dinh (1 ho%c 0)
A

TR S

|Vos| < 3.0V
Vo (1) = V_ (0) < 0,4V
A ‘ Os 0
o () °
()
c) Tham s6 ngén mach
lsa| < 150mA
B ) llgp| < 150mA
O% w S
C -l

5 d) Tham s6 tat nguén
+0,.25V
S i llal < 100pA
5 @ z 035V o] < 100uA
C il
* Phéi hop

Hinh 4: Mdy phdt - cdc tham so tinh

11
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5.1.3.3 D0 can bang dong dién 4p va thoi gian sudn 1én cua xung

Yéu cau:

- V6i tin hiéu thir 161 vao gom cac bit “1” va “0” ¢6 do rong xung danh dinh t,,
khi chuyén ti€p giita hai trang thdi nhi phan, bién do tin hiéu 16i ra thay doi déu gitta
0,1 va 0,9 V, trong khoang thoi gian 16n nhit trong hai gia tri: 0,1 t, hoac 20 ns (xac
dinh trong hinh 5). Sau d6, dién 4p tin hiéu s& khong thay d6i 16n hon 10%V  xung
quanh gid tri trang thai 6n dinh.

- Gia tri dinh-dinh cta dién dp do khong can bang dién tré gay ra (V) nho
hon 0,4 V.

Phép do: Theo muc A.1.3.

1
\ 50Qa)
o >

o>

Pau vao

50Q4a)
B T 500

Cc

O
\&

V¢ < 0,4V dinh - dinh (tam thai)

Vgg Hiéu dién thé gilta cac trang théi tin hiéu c6 muc logic 8n dinh

a) Phéi hop
tb
) ] 3
>
P —
] N +C> A
Trang thai
"0" 8n dinh
3
>
3
Trang thai Y — / N \2 1
"1" &n dinh — ~ °
tr+ tr-
-— - >

t, D06 réng xung thr
t,=200ns,t<0,1t,
t, =200 ns, t, <20 ns

Hinh 5: Cadn bang dong va thoi gian suon lén cuia xung

12
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5.14 Tai

5.1.4.1 C4c dac tinh

Tai gom mdy thu (R) va dién trd két cudi cap (Z,) nhu mo ta trong hinh 2. Cac
dac trung dién cia may thu duoc xac dinh theo cdc tham so trong hinh 6, 7 va 8,
mo ta trong cac muc 5.1.4.2,5.1.4.3va 5.1.4.4.

5.1.4.2 Dong - dién ap 161 vao may thu

- V6i dién ap V,, (hodac V) co gia tri gitta -10 va +10 V khi V,, (hodc V,)
bang 0 V, dong vao I, (hay L) phai c¢6 gia tri trong viing giGi han & hinh 6.

- Cdc gia tri trén ap dung khi ¢6 hoic khong cé nguoén nuoi.

(—0—
@ Paura
R
Yy .
@ OB—
). C.
U
+3,25 mA

Hinh 6: Dong - dién dp 161 vao mdy thu

5.1.4.3 Do nhay tin hiéu 161 vao DC

Yéu cau:

- M4y thu phai chuyén trang théi logic 16i ra chinh xdc khi V_ ¢6 gid tri trong
dai -7 V t6i +7 V ma khong can dién ap 16i vao vi sai (V,) 16n hon 300 mV. bao
ngugc cuc tinh ctia V; 1am cho may thu chuyén sang trang thai nhi phan nguoc lai.

- bién ap gitra mot trong hai 16i vao va dat may thu (V_,) khong dugc 16n hon
10 V va khong lam hong may thu. May thu phai chiu dugc dién ap vi sai cuc dai
12 V giira cac 161 vao ma khong bi hu hai.

- Khi ¢6 t6 hgp dién 4p V,, va V,, (hinh 7) xé4c dinh trong bang 2 & 16i vao,
may thu phai duy tri duoc trang thai logic 16i ra ma khong bi hu hai.

Phép do: Theo muc A.1.4.

13
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Paura

Hinh 7: D6 nhay 101 vao DC cua mdy thu

Bdng 2: Cdc miic dién dp ddu vao va ra

Dién ép sir dung (V) Pién 4p I6i vao | Trang thai nhi ,
o Muc dich do kiém
V., Vi, V; (V) phan 16i ra
-12 0 -12 Khéng xac dinh | Pam bao an toan cac 16i vao
0 -12 +12 cla méy thu
+12 0 +12
0 +12 -12
+10 +4 +6 0 Duy tri trang thai logic chinh xac
+4 +10 -6 1 tal Vi=6V
-10 -4 -6 1
-4 -10 +6 0
Do ngudng 300 mV
+0,30 0 +0,3 0
Ve = 0V
0 +0,30 -0,3 1
+7,15 +6,85 +0,3 0
V., = +7V
+6,85 +7,15 -0,3 1
-7,15 -6,85 -0,3 1
Vo, = -7V
-6,85 -7,15 +0,3 0

5.1.4.4 Can bang 16i vao

Do can bang cua dién trd 16i vao va cdc thién dp bén trong may thu phai dam

bao cho may thu duy tri 6n dinh trang thai nhi phan trong cac diéu kién dugc chi ra

trong hinh 8 va dugc mo ta nhu sau:
a) V.=+720 mV, V__ thay d6i trong khoang -7 V dén +7 V;
b) V,=-720 mV, V__ thay d6i trong khoang -7 V dén +7 V;

14
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¢) V. =+4300 mV, V_, la song vuodng cé gia tri dinh - dinh 1,5 V tai toc do so
liéu cao nhat;
d) V. =-300 mV, V_, 1a séng vuong cé gia tri dinh - dinh 1,5 V tai toc do so

liéu cao nhat.

Paura

a) .
Phai hop

Hinh 8: P¢ cdn bang 161 vao ciia mdy thu

5.1.4.5 K&t cudi

Sir dung trd khang két cu6i cdp (Z,) 1a tuy chon. Trong moi trudng hop, téng
dién trd tai phai nho hon 100 Q.

5.2 Cdc ddc trung dién ciia mach trao doi khong cdan bang

Dic trung dién cua cdc mach trao d6i khong can bang (cac mach con lai clia
bang 2) tuan thi khuyén nghi ITU-T V.28, dugc trich dan nguyén ven sau day.
5.2.1 Mach trao doi twong duong

Hinh 9 12 mach trao déi tuong duong véi cdc tham s6 dién dugec quy dinh
kem theo.

Mach tuong duong khong phu thudc vao vi tri may phat nam trong thiét bi két
cudi/ mach s6 liéu va tai nam trong thiét bi dau cudi s6 liéu hay nguoc lai.

Trd khdng clia mdy phat/ tai bao gébm ca trd khang clia cdp nam vé phia may
phat/ tai cua di€m trao doi.

Thiét bi tai hai phia giao dién c6 thé két hop cdc may phdt va cdc mdy thu theo
t6 hop bat ky.

Trong cac tng dung truyén so liéu, cdp giao dién dugc cdp boi DTE. DTE va
cap giao dién tao ra mot duong phan dinh v6i DCE. Puong phan dinh nay cling
dugc goi 12 diém trao d6i va dugc thuc hién bang mot bo gidc noi. C4c tng dung
ciling yéu cau cac mach trao doi theo hai huéng nhu minh hoa trong hinh 10.
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16

May phat DBiém trao ddi Tai
< >l -

il

Mach trao d8i

e S £ .

Budng phan dinh
Vv

7 :
Dat tin hiéu hay héi tiép chung
V,: Bién ap may phat hd mach
R,: Téng dién tr& mét chiéu hiéu dung két hop v6i may phat, do tai diém trao ddi
C,: Téng dién dung hiéu dung két hop vSi may phét, do tai diém trao ddi
V,: Dién ap tai diém trao ddi so véi dét.
C,: Téng dién dung hiéu dung két hgp vdi tai, do tai diém trao d6i
R, : Téng dién tr& mét chiéu hiéu dung két hop vdi tai, do tai diém trao dbi

E,: Dién ap tai hd mach

Hinh 9: Mach trao doi tuong duong

Giac néi
Ry
—__1
W =c
®
RL
CL
Dat tin hiéu
1 DTE va cap T DCE

Pudng phan dinh

Hinh 10: Minh hoa thuc té cia giao dién
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5.22Tai

Cac diéu kién dé do trd khang tai nhu minh hoa trong hinh 11. Trd khang phia
tai chia mach trao ddi c6 dién tr& mot chiéu (R, ), trong giGi han: 3000Q <R, <7000Q.

Khi dién ap thir (E,) c6 bién do tir 3 V dén 15 V, thi dong vao (I) do dugc phai
trong gidi han:

1 — Em iELmax
R

min,max
L max,min

bién ap tai hd mach, (E;) khong dugc 16n hon 2 V. Dién dung r€ mach hiéu
dung cua tai, (C,), do tai diém trao d6i khong dugc 16n hon 2500 pF.

Diém trao dé&i

| May do Tai |

-t o »
-t o1

L Mach trao ddi

IR

Pat chung
Hinh 11: Mach kiém tra tuong duong

5.2.3 May phat
Bién do dién 4p may phat hd mach, (V,), trén mot mach trao doi bat ky
khong 16n hon 15 V.

Khong quy dinh tr& khdng phia mdy phat (R, va C,) clia mach trao déi. Tuy
nhién, t6 hop V,, va C, dugc lua chon sao cho ngin mach giita hai mach trao d6i bat
ky khong gay ra dong 16n hon 0,5 A.

Ngoai ra, khi dién ap hd mach tai E;, = 0, dién trd tai 3000Q <R, <7000Q, thi
dién 4p tai diém trao d6i: 5V <V, <15V.

Khong quy dinh dién dung C, tai phia mdy phat clia mach trao déi. Tuy nhién,
cung véGi dién trd tai R, may phat c6 kha nang tai tit ca cac dién dung phia may
phat, C,, cuing véi dién dung tai C;, = 2500 pF.

5.2.4 Pién ap va miic logic

Dién 4p va muc logic doi v6i cdc mach trao déi duoc quy dinh trong bang 3.
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Bdng 3: Dién dp va miic logic

Mach trao doi V,<-3V V,>+3V
SG liéu 1 0
Diéu khién, dinh thai OFF ON

5.2.5 Cac ddc trung tin hiéu

Céc gi6i han sau dp dung doi vdi tat ca céc tin hiéu trao doéi (s lieu, diéu

khién, dinh thoi) tai diém trao d6i khi mach trao déi dugc néi véi mach thu cé tai

thod man cac yéu cau xac dinh trong muc 5.2.2 (trir nhiéu ngoai).

a.

Tat ca céc tin hiéu di vdo viing chuyén ti€p s& ti€p tuc qua ving nay t6i
trang thdi tin hiéu ngugc lai va cho dén khi c6 su thay déi trang thdi tin hié¢u
ti€p theo, ngoai trir diéu kién nhu mo ta & diém f).

. Khi tin hiéu dang trong ving chuyén ti€p, khong c6 su dao ngugc huéng

thay d6i dién 4p, ngoai trir diéu kién nhu mo ta ¢ diém f).

. Doi v6i cac mach trao d6i diéu khién, thoi gian tin hiéu qua ving chuyén

ti€p khi thay dai trang thdi khong 16n hon 1 ms.

. D6i v6i cac mach trao d6i s6 liéu va dinh thoi, thoi gian tin hiéu qua viing

chuyén ti€p khi thay déi trang thai khong 16n hon gid tri thap nhat trong hai
gia tri sau: 1 ms hoac 3% chu ky danh dinh cta trang thai trén mach trao
doéi.

. D€ giam xuyén am giita cdc mach trao ddi, gid tri cuc dai cua t6c do thay

déi dién 4p tic thoi khong duoc 16n hon 30 V/us.

f. Khi sir dung cdc thiét bi co dién trén cdc mach trao déi, khong dp dung diém

a) va b) cho cdc mach trao déi s6 liéu.

6. Pac trung dién cua cac mach trao déi giao dién V.35

6.1 Pdc trung dién ciia mach trao doi cdn bang

Dic trung dién cua cdc mach trao d6i can bang (mach 103, 104, 113, 114 cua
bang 1) tuan thu phu luc II trong khuyén nghi ITU-T V.35, duogc trich dan nguyén

ven sau day.

6.1.1 Mdy phdt

Mach nay phai tuan theo cac yéu cau sau:

a. Trd khang nguon trong dai tir 50 dén 150 Q;

b. Dién trd gifta cdc dau cudi bi ngan mach va mach 102: 150 + 15 Q.
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c. Khi két cudi bang tai thuan trd 100 Q, dién dp dau cudi - dau cudi phai c6
gia tri 0,55 V + 20%, sao cho dau cudi A duong so véi dau cudi B khi phat
bit “0” va trang thai s€ dao lai khi phat bit “1”.
d. Thoi gian tang tir diém 10% t6i 90% cua bat ky su thay déi trang thai khi
két cudi nhu trong muc ¢) phai nho hon gia tri 16n nhat trong hai gia tri sau:
1% @6 rong xung danh dinh cua phan tlr tin hiéu bat ky hoac 40 ns.
e. Trung binh s6 hoc dién ap dau cudi A so v6i mach 102 va dau cudi B so véi
mach 102 (dién dp léch mot chiéu) khong 16n hon 0,6 V khi dugc két cudi
nhu trong muc c).
6.1.2 Tai
Tai phai tuan theo cac yéu cau sau:
a. Tré khang 161 vao trong khoang: 100 = 10 Q, l1a thuan tré trong dai tan
hoat dong;
b. Dién trd gifta cdc dau cudi ngan mach va mach 102: 150 + 15 Q.
6.1.3 Cap
Cép giao dién phai 1a cdp kim loai nhiéu doi can bang véi gia tri tréd khdang dac
tinh gitta 80 va 120 Q tai tin s6 co ban cta dang séng dinh thoi.
6.2 Pdc trung dién ctia mach trao doi khong cdan bang
Cac dic trung dién ciia cdc mach trao doi khong can bing (cdc mach con lai
ctia bang 1) tuan thu khuyén nghi ITU-T V.28 nhu da dugc trich dan trong muc 5.2.

7. Pac trung dién cua giao dién G.703 64 kbit/s
7.1 Cong l6i ra
7.1.1 Md hod tin hiéu
Yéu cau:
Tin hiéu phét tir cong 16i ra phai tuan theo cac nguyén tic ma hod nhu sau:
Budc 1: Mot chu ky bit 64 kbit/s duge chia thanh 4 khoang don vi
Buoc 2: Bit nhi phan 1 dugc ma hoa thanh khéi bon bit: 1100
Budrc 3: Bit nhi phan 0 dugc ma hod thanh khoi bon bit: 1010

Butde 4: Tin hiéu nhi phan dugc chuyén thanh tin hiéu ba mic bang céch thay
th€ luan phién cuc tinh cac khoi.
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Budc 5: Su thay thé cuc tinh clia cac khoi duge thuc hién ci sau 8 khéi, danh
dau bit cudi trong mdi byte.
Cac nguyén tac chuyén doi minh hoa trong hinh 12.

Phép do: Theo muc A.2.1.

2

w
N
&)

SG bit 7 8 1
0

0 1

niaiiiaisiakilial
il

o
o
N

S6 liéu 64 kbit's 1

Budc 1-3

Buéc 4 “

Budc 5
T f

B4t budc B4t budc

PinhthdiOctet __ | I
Hinh 12: Nguyén tdc md hod
7.1.2 Dang xung
Yéu cau: Dang xung tai cong 16i ra phai tuan theo cdc yéu cdu trong bang 4
va cac hinh 13, 14.
Phép do: Theo muc A.2.2.

Bdng 4: Dang xung 16i ra

T4t ca cac xung cua tin hiéu hgp 18 phai tuan theo

Dang xung (danh dinh la vuén ? enr
ang xung ' 9) gi6i han nhu hinh 13 va 14, khéng k& dén cyc tinh

Cép cho méi huéng truyén Mot doi day déi ximg
Trg khang tai thir 120 Q, thuan tré

Dién ap dinh danh dinh mdc cao (c6 xung) | 1,0V

Dién ap dinh mc thdp (khéng xung) 0+0,1V

D0 réng xung danh dinh 3,9 us déi vGi xung don

7,8 us déi v6i xung kép
Ti 16 bién do xung duong va am tinh tr | T 0,95 t6i 1,05
diém gitta d6 rong xung danh dinh

Ti 1& cac dd rong xung duong va am tinh tr | T 0,95 t6i 1,05
diém gitra bién d6 xung
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0,2

0,1]0,1

1,0

0,2

[—— Xung danh dinh

3,12 us
(3,9-0,78)

0,5

(3,9-0,39)
3,9us

1
(]
(]
(]
[]
(]
(]
(]
(]
(]
(]
(]
(]
H 3,51us
(]
(]
(]
(]
(]
L
(]
(]
4]

o

T

| H

]

]

]

]

]

]

]

]

I

]
01501

>

02I

|

|

T

|

|

T

(3,9 +0,39)
6,5 us

(3,9 +26)
7,818
(3,9 +3,9)

Hinh 13: Gigi han doi voi xung don

A

=
—~%— F—Tr=-=--------------emmmmrmm ]
WL sy o Xung danh dinh

7,02 us
(7,8-0,78)
7,42 us

(7,8 -0,39)
7,8 1S

]
]
]
]
]
]
]
05 v
]
]
]
]
]
]
]
]
]
]

[ Zpp———— S

o

|

]

i

i

T
0,40,
foler|
2

]

8,19 us
(7,8 +0,39)
10,4 s
(7,8 +2,6)
11,7us
(7,8 +3,9)

Hinh 14: Gidi han doi vdi xung kép
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7.1.3 Dinh thoi 101 ra

Thiét bi dau cudi phai c6 kha nang:

- Bong bo dinh thoi 16i ra véi tin hiéu dinh thoi thu duoc tai phia thu cla giao
dién; hay

- Déng bo dinh thoi 16i ra véi tin hiéu chuin bén ngoai (ch€ do hoat dong can
dong bo).

Chii y: Yéu cau trén khong loai trir cadc ngudn dinh thoi phu, vi du nguén xung
nhip noi.
7.1.4 Rung pha 101 ra

Yéu cau: Rung pha dinh - dinh 16i ra khong duoc 16n hon céc gia tri quy dinh
trong bang 5.

Phép do: Theo muc A.2.5.

Bdng 5: Gid tri rung pha 101 ra cuc dai

Béng thong bd loc do . ) ,
g 909 ¢ Rung pha 16i ra dinh-dinh (cuc dai)

Bang cao Bang thap
20 Hz 20 kHz 0,25 Ul
3 kHz 20 kHz 0,05 Ul

Cha y: 0,25 Ul = 3,9 ms; 0,05 Ul = 0,78 ms

7.1.5 Tro khdng so voi ddt

Yeéu cau: Khi thiét bi ddu cudi c6 noi dat, tré khang so v6i dat ctia cong 16i ra
phai 16n hon 1000 Q trong dai tan tir 10 Hz t6i 1 MHz khi do v6i dién ap tin hiéu
thr hinh sin ¢6 bién do 2 V r.m.s.

Phép do: Theo muc A.2.6.
7.1.6 Suy hao chuyén doi doc (LCL)

Yeéu cau: Khi thi€t bi dau cu6i c6 n6i dat, suy hao chuyén déi doc cong 16i ra
khong nho hon céc gia tri quy dinh trong bang 6.

Phép do: Theo muc A.2.7.

Bdng 6: Suy hao chuyén doi doc 161 ra
Tan sd Suy hao chuyén dai doc
3,4 kHz 40 dB
3,4 kHz t6i 34 kHz Gidm 20 dB/10 d6 chia tir 40 dB xudng 20 dB

34 kHz t6i 256 kHz | 20 dB
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7.2 Céng 16i vao
7.2.1 Md hod tin hiéu

Yeéu cau: Cong 16i vao phai giai ma khong c6 16i tin hiéu da duoc ma hoa tuan
theo céc nguyén tac ma hod trong muc 7.1.1.

Phép do: Theo muc A.2.3.
7.2.2 Gioi han xung nhip 101 vao

Thiét bi dau cu6i phai hoat dong khong c6 16i véi tin hiéu ma hoa theo céc
nguyén tdc ma hod trong muc 7.1.1 trong dai 64 kbit/s = 100 ppm.
7.2.3 Gidi han rung pha 161 vao

Yéu cau: Thiét bi dau cudi phai hoat dong khong c6 16i v6i rung pha 16i vao
hinh sin cuc dai quy dinh trong hinh 15 va bang 7.

Phép do: Theo muc A.2.5.
Rung pha dinh - dinh

A1

Z

f4
Tan s6 rung pha

Hinh 15: Gigi han rung pha 161 vao

Bang 7: Gidi han rung pha 161 vao

Bién dod dinh - dinh, Ul Tan so, Hz
A1 A2 1 f2 f3 f4
0,25 0,05 20 600 3000 20000
Chu y: 0,25 Ul = 3.9 s; 0,05 Ul = 0,78 us
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7.2.4 Gioi han suy hao 16i vao

Yéu cau: Cong 16i vao phai hiéu chinh x4c tin hiéu 64 kbit/s 16i vao tuan theo
céc nguyén tac ma hod trong muc 7.1.1 sau khi qua doi day cdp véi céc dic tinh sau:

a. Suy hao tuan theo luat /f , suy hao tai tin s6 128 kHz niam trong dai tir O t6i

3 dB;

b. Trd khang dac tinh bang 120 Q + 20% trong dai tan tir 200 kHz dén 1 MHz;

bang 120 Q + 10% tai 1 MHz.

Phép do: Theo muc A.2.3.

7.2.5 Mién nhiém vdi cdc phdn xa

Yéu cau:

- Khong ¢6 16i xuat hién khi t6 hop clia mot tin hiéu thudng va mot tin hiéu
nhiéu qua cdp nhan tao c6 suy hao tai tdn s6 128 kHz nam trong dai tir O t6i 3 dB
duoc dua téi 161 vao.

- Tin hiéu thudng 1a chudi bit gia ngau nhién do dai 2''-1 tuan theo quy dinh &
muc 2.1 cta khuyén nghi ITU-T O.152 (tham khao phu luc B.3) va céc nguyén tic
ma hoa trong muc 7.1.1, ¢6 dang séng thoa man cac di€u kién trong hinh 13 va 14.

- Tin hiéu nhiéu Ia tin hiéu cé cung dang nhu tin hiéu danh dinh nhung c6 mtc
thap hon so véi tin hiéu danh dinh 20 dB véi toc do 64 kbit/s £ 100 ppm, khong
dong bo véi tin hiéu danh dinh.

Phép do: Theo muc A.2.3.

7.2.6 Suy hao phan xa

Yéu cau: Suy hao phan xa 16i vao tuong tng vé6i dién tré 120 Q tai giao dién
phai 16n hon hodc bang cdc gi4 tri quy dinh trong bang 8.

Phép do: Theo muc A.2.4.

Bdng 8: Suy hao phdn xa 161 vao

Tan sd Suy hao phan xa
4 kHz t6i13 kHz 12 dB
13 kHz t6i 256 kHz 18 dB
256 kHz t6i 384 kHz 14 dB

7.2.7 Tro khdng so voi ddt

Yeéu cau: Khi thiét bi dau cudi cé noi dat, trd khdng so vé6i dat cta cong 16i
vao phai 16n hon 1000 Q trong dai tan tir 10 Hz dén 1 MHz khi do véi dién 4p tin
hiéu thir hinh sin ¢6 bién do 2 V r.m.s.

Phép do: Theo muc A.2.6.
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7.2.8 Suy hao chuyén doi doc (LCL)

Yeéu cau: Khi thiét bi ddu cuéi c¢6 néi dat, suy hao chuyén d6i doc ctia cong
16i vao khong nho hon cac gia tri quy dinh trong bang 9.

Phép do: Theo muc A.2.7.

Bdng 9: Suy hao chuyén doi doc cong 161 vao

Tan sd Suy hao chuyén dai doc
3,4 kHz 40 dB
3,4 kHz t6i 34 kHz Giam 20 dB/10 d6 chia tir 40 dB xudng 20 dB
34 kHz t6i 256 kHz 20 dB

Ghi chui: Doi véi tin hiéu c6 toc do n x 64 kbit/s (n = 2 + 31) dugc dinh tuyén
qua thiét bi ghép kénh 2048 kbit/s thi giao dién phai c6 cung dac tinh dién/vat ly
vo6i giao dién 2048 kbit/s.
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PHU LUC A
(Quy dinh)

A.1 Phuong phap do cac dac trung dién cua giao dién V.11

A.1.1 Pién dp léch mét chiéu cua mady phdt

Cau hinh do: hinh A.1.1.

Thuc hién:

- Mic no6i ti€p hai dién trd co gid tri 50 Q giita hai diém A va B.

- Do dién 4p giita A va B, dién 4p diém gitta hai dién trd va diém C trong hai
trang thai nhi phan “1” va “0”.

- Trong ca hai trudng hop, gi4 tri tuyét d6i cta dién dp léch mot chiéu khong

dugc 16n hon 3 V. Thay déi vé gid tri tuyét doi ctia bien do dién dp léch mot chiéu
khong 16n hon 0,3 V.

A
O

—1 G I—
¢

50Q

o

o0

Hinh A.1.1: Do dién dp léch mot chiéu mdy phdt

A.1.2 Cdc tham so tinh
a) Ho mach

Cau hinh do: hinh A.1.2a.

Thuc hién:

- Do dién ap gitta A va B, gilta A va C, gilta B va C trong ca hai truong hop
trang thai nhi phan la “1” va “0”.

- Trong ca hai trudong hgp, gia tri tuyét d6i cua cac dién ap do dugc phai nho
hon hoéc bing 6,0 V.
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b) Két cuoi

Cau hinh do: hinh A.1.2b.

Thuc hién:

- Cong tac S, O vi tri dong, cong tic S, & vi tri md. Do dién dp gitta A va B
bang von k&€ V. Day la gia tri V,,.

- Tiép theo, cong tac S, & vi tri md, cong tac S, & vi tri dong. V, chi gid tri dién
ap V,, V, chi gid tri dién dp V..

- Thuc hién cac budc trén trong ca hai truong hop trang thai nhi phan la “1”
va “0”.

3,9 kQ[

N
5/
Vv
w
£ i
OnS,

Ol
O«

a) Phép do hd mach

¢ dlnh ||1|| hoéc IIOII

an on
{617

Trang thai nhi ph

5/
V
1
@

Q

C

\ c) Phép do ngan mach
- (®)
> 84—%
B o
o @ +0,25V
Cf\‘

O%

s

d) Phép do t4t nguén

Hinh A.1.2: Do cdc tham s tinh ctia mdy phdt
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¢) Ngdn mach
Cau hinh do: hinh A.1.2c.
Thuc hién:
- Do céc gia tri dong 16i ra tr A dén C va tit B dén C trong ca hai truong hop
trang thai nhi phan tin hiéu 16i ra 1a “1”* va “0”.
- Gia tri tuyét d6i dong do duoc phai nhé hon 150 pA.
d) Ngdt nguon
Cau hinh do: hinh A.1.2d.
Thuc hién:
- Tat ngu6én mdy phat;
- Dit dién 4p gitta m6i ddu ra A, B va diém C trong dai -0,25 V t6i +0,25 V;
- Do dong 16i ra bang cdc micro ampe k€ A, va A;

- Gia tri tuyét doi cua dong do duoc phai nho hon 100 pA.

A.1.3 Pé cdn bang dong dién dp va thoi gian suon lén ciia xung

Cau hinh do: hinh A.1.3.

Thuc hién:

- Mdy phit tao tin hiéu 16i vao gom cac xung “1” va “0” lién ti€p v6i do rong
xung t, ¢4 thé thay doi dugc quanh gia tri 200 ns.

- Dung mdy hién séng do dang song giita hai diém A va B. Gi4 tri dién ap
dinh - dinh gifta hai di€ém A va B phai nh6 hon 0,4 V.

- Ding mdy hién séng do dang séng giita hai diém C va D. Khi do rong xung
danh dinh cua tin hiéu tht, t, > 200 ns, thoi gian suon 1én ciia xung dau ra t, < 0,1t,.
Khi t, < 200 ns, thoi gian suon 1én ctia xung dau ra t, < 20 ns.

A

: 1
c > 1
) o]

()

[oXlvs]

o0

Hinh A.1.3: Do cdn bang dong dién dp thoi gian suon lén ciia xung
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A.1.4 D6 nhay tin hiéu 16i vao DC
Cau hinh do: hinh A.1.4.
Thuc hién:
- bat cac dién 4p 16i vao V,,, V,, va dién 4p V, theo cac gia tri quy dinh trong

bang A.1. Xac dinh gid tri nhi phan 16i ra c¢6 tuan tha theo bang A.1 hay khong.

A

g Paura
R
B
) ;

Hinh A.1.4: Do do nhay tin hiéu 161 vao DC

o

00

Bdng A.1: Cdc miic dién dp thir

Dién ap s dung (V) i i
bién ap 16i vao (V) | Trang thai nhi phan 16i ra
Via Vib
-12 0 -12 Khéng xac dinh
0 -12 +12
+12 0 +12
0 +12 -12
+10 +4 +6 0
+4 +10 -6 1
-10 -4 -6 1
-4 -10 +6 0
+0,30 0 +0,3 0
0 +0,30 -0,3 1
+7,15 +6,85 +0,3 0
+6,85 +7,15 -0,3 1
-7,15 -6,85 -0,3 1
-6,85 -7,15 +0,3 0

A.2 Phuong phap do cac dac trung dién giao dién G.703 64 kbit/s

A.2.1 Ma hod tin hiéu tai cong 16i ra
Cau hinh do: hinh A.2.1
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Thuc hién:
- Thiét bi dau cudi phat ludng bit ¢6 ca bit nhi phan 1 va 0, vi du PRBS(2''- 1).

- Dung thiét bi do gidm sat luéng bit ra. Trong khoang thoi gian do 1a 5 phuit,
toi thi€u c6 1 phit khong 16i.

RX [3 X
Thiét bi Thiét bi
dau cuéi do
TX > RX

Hinh A.2.1: Po md hod tin hiéu tai cong 10i ra

A.2.2 Dang xung tai cong loi ra

Cau hinh do: hinh A.2.2.

Thuc hién:

- Thiét bi dau cu6i phat cac xung ¢6 khoang trong va dau. Dung thiét bi do, do
bién do va dang cac xung duong va am (do tai tam khoang thoi gian xung) va do
rong xung duong va am (do tai diém gitta danh dinh bién do xung, nghia 12 0,5 V).

- Do chinh xac phép do phai tot hon 30 mV. Thiét bi do cé kha nang ghi lai
thanh phan DC, biang thong 16n hon hodc bang 200 MHz.

RX

Thiét bi T Thiét bi
dau cudi do

X

RX

Yyv

T = Dién trd két cudi
120 Q £ 0,25%

Hinh A.2.2: Po dang xung l0i ra

A.2.3 Ma hod, gidi han suy hao 16i vao va mién nhiém doi vdi cdc phdn xa

Cau hinh do: hinh A.2.3.

Thuc hién:

- Mdy do va may phat mau tao cdc tin hiéu 1a chudi bit gia ngdu nhién do dai
(2"- 1) tuan theo quy dinh & muc 2.1 ctia khuyén nghi ITU-T O.152 va cdc nguyén
tdc ma hoa trong muc 7.1.1, ¢6 dang s6ng thoa man cac diéu kién trong hinh 13 va 14,

- Tin hiéu nhiéu tr mdy phat miu cé cung dang nhu tin hiéu thir véi toc do
64 kbit/s = 100 ppm, khong dong bo vdi tin hiéu thir.

- Mang két hop c6 trd khang 120 Q, tin hiéu nhiéu dugc dua vao nhanh suy
hao 20 dB clia mang, tin hiéu thir dugc dua vao nhanh c6 suy hao 0 dB.
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- Bo mo phong cédp c¢6 suy hao 3 dB tai tan s6 128 kHz va dac tinh suy hao
tuan theo luat f .
- Giam st so liéu 16i ra trong céc di€u kién:
a. Khong c6 bd mo phong cdp va tin hiéu nhiéu, ¢6 tin hiéu thit PRBS tir may
do; va
b. C6 bd mo phong céap va khong c6 tin hiéu nhiéu; va
c. Khong c6 bd mo phong cap va c6 tin hiéu nhiéu; va
d. C6 bd mo phong cép va cd tin hiéu nhiéu.
+ Trao day noi t6i thiét bi dau cudi va lap lai phép do
+ Trong thoi gian do 5 phiit, t6i thi€u c6 1 phit s6 liéu thu duoc tir thiét bi
dau cuoi giong vai tin hiéu duogc tao ra.
Chii y: Luat J/f ciia bo mo phong cap duoc ap dung trong dai tin tir 100 kHz
t61 1 MHz.

May phat mau

v

- Bo mo - Mang két hop |
RX |« phong cap [« vasuy hao [« T
Thiét bi May do
dau cudi
TX > RX

Hinh A.2.3: Do gidi han suy hao 161 vao va tinh mién nhiém doi vdi cdc phdn xa

A.2.4 Suy hao phdn xa tai cong 16i vao
Cau hinh do: hinh A.2.4.

Thuc hién:
- Mdy phat tao tin hiéu th{r hinh sin c6 bién do dinh 1 V tan so giita 4 kHz va
384 kHz.
- Do dién dp tai mot nhanh cAu bang von k€ chon tdn cép bang thong nho hon
1 kHz.
- Gi4 tri suy hao phan xa do dugc phai 16n hon hodc bang cdc gi4 tri cho trong
bang 8.
May phat
-I;hié’t b' RX Mach cau E|
dau cudi
I— Von ké

T: Dién trd két cudi, 120 Q +0,25%

Hinh A.2.4: Do suy hao phdn xa tai cong 16i vao
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A.2.5 Rung pha l6i vao va ra

Cau hinh do: hinh A.2.5.

Thuc hién:

- Thiét bi d4u cudi ¢ thé cau hinh nhu sau:

+ Dinh thoi 16i ra chuan theo xung nhip noi, hodc
+ Dinh thoi 16i ra chuan theo ngudn xung nhip ngoai bat ky.

- Nguon diéu ché ¢6 thé & trong may phat xung nhip hodc mdy phat miu. May
phat méu tao tin hiéu chudi gia ngéu nhién 2''- 1. Phép do thuc hién véi toc do s6
lieu danh dinh 64 kbit/s. C6 thé can thi€t déong bo mdy phat mau vdéi:

+ Cong 16i ra thi€t bi ddu cudi khi thiét bi ddu cud6i hoat dong & ché do
nguon xung nhip noi, hoac

+ V6i nguon dong bo ngoai khi thié€t bi dau cudi dong bo theo nguodn nay
dé tranh kha nang xay ra cac truot.

- Nguén diéu ché cho 16i vao tin hiéu thiét bi ddu cudi tao ra cdc thanh phan
rung pha hinh sin tai cdc diém trén d6 thi hinh 15 va bang 7.

Trong thoi gian do, yéu cau khong c6 16i bit xudt hién, gia tri rung pha dinh -
dinh tuan theo bang 5.

Nguén diéu ché Nguén diéu ché
May phét May phat
xung nhip xung nhip
PRBS véi rung P
. Nguon dinh
pha cuc dai thdi riéng
- cho phép
May phat mau | » RX
B6 so sanh mau Thietbi
| dau cudi
Thiét bi -
dorung pha [+ ™

Hinh A.2.5: Do rung pha vao va ra

A.2.6 Tro khdng so voi ddt
Cau hinh do: hinh A.2.6.
Thuc hién:
- M4y phat tao tin hiéu hinh sin (V
10 Hz t6i 1 MHz. Do dién ap tha V
-Giatri VvV

) bién do 2V r.m.s = 20 mV, dai tan tir

gen

test®

phai nho hon 19,2 V r.m.s.

test
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Thiét bi
60 Q dau cubi

RX hoac TX

[s)
v T 10Q:1% [ |56

test

\/gen T May phat

Hinh A.2.6: Do tro khdng so voi dit

A.2.7 Suy hao chuyén doi doc

Cau hinh do: hinh A.2.7.

Thuc hién:

- May phat tao tin hiéu thir hinh sin (V
bat ky trong dai tr 3,4 kHz t6i 256 kHz.

- Suy hao chuyén dé6i doc 20 logQV /V,

gen test

) dién ap 1 V rm.s = 10 mV, tan so

gen

)phéi 16n hon hoic bang cic gia tri

cho trong bang 6 va bang 9.

Thiét bi
600 H dau cubi
——¢ V RX ho#c TX

test

|

\/gen T May phat

Hinh A.2.7: Do suy hao chuyén doi doc

A.3 Phuong phap do cac dac trung dién tai giao dién V.35
Tuong tu nhu phuong phap do cac dac trung dién tai giao dién V.11.

A.4 Cac mach trao doéi tai giao dién
A.4.1 Giao dién V.35
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Céc mach trao déi tai giao dién V.35 tuan thu theo bang A 4.1.

Bdng A4.1: Cdc mach trao doi tai giao diénV.35

Ky hiéu Churc nang
102 Pat tin hiéu
103 S6 ligu phat
104 S6 liéu thu
105 Yéu cau phat
106 S&n sang phat
107 Mach s liéu san sang
109 Phat hién cd tin hiéu dudng day trén kénh sé liéu
114 Nhip tin hiéu phat
115 Nhip tin hiéu thu

A4.2 Giao dién V.11

Céc mach trao déi tai giao dién V.11 tuan thu theo bang A.4.2

Bdng A4.2: Cdc mach trao doi tai giao dién'V.11

Ky hiéu Chtrc nang
102 Dat tin hiéu
103 S6 liéu phat
104 S6 liéu thu
105 Yéu cau phat
106 San sang phat
107 Mach s liéu san sang
109 Phat hién cd tin hiéu dudng day trén kénh sé liéu
113 Nhip tin hiéu phat (nguén DTE)
114 Nhip tin hiéu phat (nguén DCE)
115 Nhip tin hiéu thu (ngudén DCE)
140 Dau vong, kiém tra bao duting
141 Dau vong ndi bd
142 Bao hiéu kiém tra
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PHU LUC B
(Tham khéo0)

B.1 Cac loai giac noi

TCN 68 - 216: 2002

B.1.1 Gidc noéi 34 chdn theo tiéu chudn ISO 2593 (M34)

22,35 max

A

Y

11,9 £0,2

4 O 0 0O 0 0O o O o o
NN JJ DD Z Vv R L F B
o O O O O O O (@]
LL FF BB X T N J D
o O O O O o O O O
MM HH CC Y U P K E A
O O O O O O O @]
KK EE AA W S M H C
\
Bé mat gidc n6i DTE
Chir cai quy dinh chan
+ 0,21
‘ 42,85 -0,20 |
|
e - ! 2\
N
| S)
[}
[}
| y
K T : T
N | N
54,1 max
\ /
I I
I I
I _L
I I
I I
| | |
) N, - _

V6 gidc khéng cb
chan quy dinh chiéu

Hinh B.1.1.1: Gidc noi DTE (kich thudc theo mm)
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é O O O O o O o O O )
B F L R V Z DD JJ NN
o O O O O O O o
D J N T X BB FF LL
O O O O o o O O O
A E K P U Y CC HH MM
o O O O O O O o
C H M S W AA EE KK
\ J
Bé mat gic néi DCE
Chir cai quy dinh chan
~ 76 _
0,21
- 42,85 -0,20 %
A e A
Ve N
/// A e \\ \\\
// ﬁm \ \\
L. @ N\ Y 2
| 2256 min| | P———————— Q=11 (11902 ~ 34
[} ) y ©
2 ) N b
. y, y
~ v N Y i
~ L/ ’
N ] _ - \i
Z , 54,3 min
Tam chan - >
V4 nhan c6 hoac khéng
c6 khe quy dinh chiéu
Hinh B.1.1.2: Gidc néi DCE (kich thuéc theo mm)
Bdng B.1.1.1: Quy dinh chdn noi ciia gidc noi 34 chan ISO 2593
Chan* Chitc nang** KY hicu mach Hué
an c nan n
g theo ITU-T g
A Chay 1 - -
B Dat tin hiéu 102 Chung
C Yéu cau phat 105 TuDTE
D San sang phat 106 T6i DTE
E Mach s liéu san sang 107 T6i DTE
F Phat hién tin hiéu dusng day trén kénh s6 liéu 109 T6i DTE
H NGi s6 liéu t6i dudng day hoic Dau cudi sé liéu 108/1 Tu DTE
san sang (chdy 2) 108/2 Tu DTE
J Chi thi goi (cht ¥ 2) 125 T6i DTE
K F1 - -
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Chan* Chifc ning™* Ky hiéu mach Huéng
theo ITU-T
L D4&u vong ndi bd (cha y 2) - -
N Dau vong/Kiém tra bao dudng (chu y 2) 140 TuDTE
R S6 ligu thu day A 104 Ty DTE
T S6 ligu thu day B 104 T DTE
Y Nhip tin hiéu thu day A 115 T6i DTE
X Nhip tin hiéu thu day B 115 T6i DTE
Y Nhip tin hiéu phat day A 114 T6i DTE
AA Nhip tin hiéu phat day B 114 T6i DTE
P S6 ligu phat day A 103 T DTE
S S6 ligu phat day B 103 Ty DTE
U Nhip tin hiéu phat day A (cha y 2) 113 TuDTE
z F, ] ]
W Nhip tin hiéu phat day B (chd y 2) 113 TuDTE
BB F, - -
cc |F, - -
DD F, - -
EE F, - -
FF Fy - -
HH | N, - -
JJ N, ] ]
KK N, ] ]
LL N, ] ]
MM F - -
NN Chi thi kim tra (cha y 2) 142 T6i DTE
*N = Dung danh riéng cho quéc gia
F = Danh riéng cho céc tiéu chuén quéc té tuong lai, khéng ding cho quéc gia.
Chd y:

1. Chén A danh dé néi cac man chén cla céap giao dién. Man chan cé thé néi téi dat bdo vé hodc
d4t tin hiéu tai DTE hay DCE theo céac quy dinh quéc gia. Dét tin hiéu co thé ndi véi dat béo vé
tuy theo quy dinh quéc gia. Can chu y tranh cac mach vong dét c6 dong cao.

2. Céac chifc nang nay khong co trong khuyén nghi V.35.
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eo tiéu chudn ISO 4902 (DB37)

S
S
=

B.1.2 Gidc noi 37 ch

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
O 0O 0O 0O O OO0 OO O O O O o0 o o o o o

Bé mat gi&c n6i DTE

R2,69 55,55

R259 \ |< 553
~

O 0 0O0OO0OO0OO0OO0OO0OO0OO0OO0OO0O0OO0OO0O O0OoO0 848
O 0O O0O0O0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0O OO0 $823

Y

©
/Wo)ﬂ

10%

£

V4 gidc néi

— O

Hinh B.1.2.1: Gidc noi DTE (kich thudc theo mm)

79 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
0000000 O0DO0DO0DODOOOOOOOO
0000 0O0DO0DO0DODOOOOOOOOO

37 36 35 34 33 32 31 30 29 28 27 26 25 24 23 22 21 20

Bé mét gidc néi DCE

8,03
7,77

Y

- .

Hinh B.1.2.2: Gidc noi DCE (kich thudc theo mm)
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Bdng B.1.2.1: Quy dinh chdn noi ciia gidc noéi 37 chdn 1SO 4902

Hang chan phia trén? Hang chan phia du6i? "°fhiurzéy Huéng téi
C:?n Mach s& tra%ji%i” Chan s6 | Mach sé Dié’dngi;r a0 DTE | DCE

1 1) - -
2 N A-A 20 102b CB 2 <
3 N AA 21 N B/C-B’ 1 «
4 103 A-A 22 103 B/C-B’ 1 «
5 114 AA 23 114 B/C-B’ 1 <
6 104 A-A 24 104 B/C-B’ 1 «
7 105 A-A 25 105 B/C-B’ 1 <
8 115 A-A 26 115 B/C-B’ 1 <
9 106 A-A 27 106 B/C-B’ 1 «
10 141 AA 28 N AA 2 «
11 107 AA 29 107 B/C-B’ 1 <
12 108" A-A 30 108" B/C-B’ 1 «
13 109 A-A 31 109 B/C-B’ 1 «
14 140 AA 32 N AA 2 «
15 N A-A 33 N AA 2 «
16 111 A-A 34 N AA 2 «
17 113 AA 35 113 B/C-B’ 1 «
18 142 AA 36 N AA 2 «
19 102 cC 37 102a CB <

N - Chén ding danh riéng cho quéc gia
* - Mach 108/1 hodc 108/2 (néu c6 mét trong hai)
Chu y:

1. Chan 1 danh dé néi cac man chan cla cép giao dién. Man chan cé thé néi téi dat bao vé hodc dat
tin hiéu tai DTE hay DCE theo céac quy dinh quéc gia. Dét tin hiéu co thé ndi voi dat bao vé tuy
theo quy dinh quéc gia. Can chu y tranh cac mach vong dét c6 dong cao.

2. Céc chén cta mbi hang dudc sdp xép dé tao cdp ndi vdi cap nhiéu doi. Mbi hang trong bang biéu
thi cac chéan tao cap tuong ung, vi du 2 va 20, 3 va 21.

3. A A B, B, Cva C’ chi thi cac diém trao déi trong hinh 2 ctia khuyén nghi V.10 va V.11.

Trong béng nay B/C co6 nghia gan la B khi st dung may phat V.11 va gan la C khi sit dung may
phat V.10.

4. Céac loai may thu quy dinh trong V.10. Loai may thu 1 c6 nghia la c6 thé st dung cac may phat
V.10 hodc V.11. Chi cac may phéat V.11 st dung cho cac mach 103, 104, 114, 115. Loai may thu
2 ¢6 nghia la str dung cac may phat V.10.
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B.1.3 Gidc ndi loai 8 chdn theo tiéu chudn ISO/IEC 10173
Bdng B.1.3.1: Qui dinh chdn cam

Tiép diém Giao dién vdi thiét bi
1va?2 Poi day thu
3 Diém ndi vo (néu co)
4vas5 Poi day phat
6 Diém ndi vo (néu cb)
7 Khong s dung
8 Khong s dung

B.2 Bang tom tit cac yéu cau ky thuat

Tham chiéu dén cac

k?'lf;n Ndi dung diéu khoan Yéu ciu tiéu chuan khac
Muc Tén
4 Yéu cau ky thuat chung
4.1 Céac yéu cau vé an toan dién va
tuong thich dién tu trudng
411 Dam bao qua ap qua dong Tuén thd TCN 68 - 140: 1995 | 3.2.7 | TCN 68 -140:
1995
41.2 Dam bédo an toan cho khai thac | Tuan thil TCN 68 - 190: 2000 3.2 TCN 68 -190:
vién va ngudi st dung 2000
4.1.3 Bao vé ngudi st dung khdi qua | Tuan thG TCN 68 - 190: 3.2 TCN 68 - 190:
ap trén mang vién théng 2000 2000
4.1.4 Yéu cau vé tuong thich dién tr | Tuan thd TCN 68 - 191: TCN 68 - 191:
trudng 2000 2000
4.2 Diém két néi mang
4.21 Vi tri Hinh 1
422 Yéu cau Nguén 220 V (AC) + 10%
hoac 48 V (DC) + 10%
423 Loai két ndi Tuy thudc giao dién st dung ISO 4902
ISO 2593
ISO/IEC 10173
4.3 Céc yéu cau tai giao dién
4.3.1 Loai giao dién V.35; V.11 hoac G.703
64 kbit/s
432 Téc do s6 ligu va dinh thoi
4.3.21 Toc do s6 liéu n x 64 kbit/s (n =1 + 31)
4.3.2.2 Dinh thai TTE phai c6 kha nang hoat
dong trong cd hai ché do
dinh thdi t6 (mac dinh) va
ch (tuy chon)
4.3.3 Cac mach trao ddi tai giao dién
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Tham chiéu dén cac

biéu . ., . in 2 .
. NGi dung diéu khoan Yéu cau tiéu chuan khac
khoan )
Muc Tén
5 Dic trung dién ctia mach trao
déi giao dién V.11
5.1 Pac trung dién cha mach trao | Tuan thi Khuyén nghi V.11 ITU-T V.11
ddi can bang
511 Mach trao d&i tuong duong Hinh 2 3 ITU-T V.11
5.1.2 Cac trang thai tin hiéu 4 ITU-T V.11
5.1.2.1 May phat Dién ap gilia cac diém A va 4.1 ITU-T V.11
B trong hinh 2
5.1.2.2 May thu Bang 1 4.2 ITU-T V.11
5.1.3 May phat 5 ITU-T V.11
5.1.3.1 Dién tré va dién ap léch mot Dién tré < 100 Q 5.1 ITU-T V.11
chieu Pién ap lech <3,0 V
5.1.3.1 Céc tham s6 tinh 5.2 ITU-T V.11
a) H& mach Vo| <6,0V 5.2.1 ITU-T V.11
|Voa| <6,0 V
|Voo| < 6,0 V
b) Két cudi |Vt| >2V 5.2.2 ITU-T V.11
0,5V, < |Vt|
M| -[-V| <04 v
|Vos| <3,0 V
|VOS (1) — Vos (0)| <04V
C) Ngan mach |Isa| <150 mA 5.2.3 ITU-T V.11
|Isb| <150 mA
d) Ngat ngudn llxa| < 100 A 5.2.4 ITU-T V.11
|be| <100 pA
5.1.3.3 D6 can bang dong dién ap va | Ve < 0,4V 5.3 ITU-T V.11
thai gian suon Ién cla xung t, > 200 ns, t, < 0,1t,
t, <200 ns, t, <20 ns
5.1.4 Tai 6 ITU-T V.11
5.1.4.1 Céc dac tinh Xac dinh theo cac tham sé 6.1 ITU-T V.11
hinh 6 va 7
51.4.2 Dong-dién ap 16i vao may thu Xac dinh trong hinh 6 6.2 ITU-T V.11
51.4.3 D06 nhay 16i vao DC Xac dinh trong bang 2 6.3 ITU-T V.11
51.44 Can bang 16i vao TTE duy tri 6n dinh trang 6.4 ITU-T V.11

thai trong cac diéu kién &
hinh 8 va:
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Tham chiéu dén cac

k?'lf;n Ndi dung diéu khoan Yéu ciu tiéu chuan khac
Muc Tén
a) V,=+720 mV
Vem: -7V ++7V
b) V,=-720 mV
Vem: -7 V ++7V
c) V;=+300 mV
Vem: = 1,5V (dinh - dinh)
d) V;=-300 mV
V.= 1,5V (dinh - dinh)
5.1.4.5 | Két cudi Z<100Q 6.5 ITU-T V.11
5.2 Pac trung dién cha mach trao | Tuan thd theo Khuyén nghi ITU-T V.28
dsi khong can bang V.28
5.2.1 Mach trao d&i tuong duong Hinh 9 2 ITU-T V.28
522 Tai 3000Q <R, < 700092 3 ITU-T V.28
C, <2500 pF
5.2.3 May phat Vo< 15V 4 ITU-T V.28
524 Céac mic cb nghia Bang 3 5 ITU-T V.28
5.2.5 Céc dac trung tin hiéu 6 ITU-T V.28
6 Dic trung dién cua giao dién ITU-T V.35
V.35
6.1 Pac trung dién cla mach trao Phu luc ITU-T V.35
ddi can bang I
6.1.1 May phat .3 ITU-T V.35
a) Tré khang 50 + 150 Q a) ITU-T V.35
b) Dién trd gilra cac dau cudi ngan | 150 + 15 Q a) ITU-T V.35
mach va mach 102
c) Dién ap dau cubi - dau cudi 0,55V +20% b) ITU-T V.35
d) Thai gian tang tir 10 = 90% clia bat | Nnd hon gia tri 16n nhat c) ITU-T V.35
ky su thay ddi trang thai muc c) trong hai gia tri 1% do réng
xung danh dinh hoac 40 ns
e) Dién ap léch mot chiéu <06V e) ITU-T V.35
6.1.2 Tai .4 ITU-T V.35
a) Trdé khang 16i vao 100+ 10 Q a) ITU-T V.35
b) Dién trd gilra cac dau cudi ngan | 150 + 15 Q b) ITU-T V.35
mach va mach 102
6.1.3 Cép Cép kim loai nhiéu déi can 1.5 ITU-T V.35
bang tré khang 80 + 120 Q
7 Dic trung dién cua giao dién 5.2 ETSI EN 300
G.703 64 kbit/s 290
7.1 Céng I6i ra 5.2.1 ETSI EN 300
290
7.1.2 Ma hoa tin hiéu 4211 ITU-T G.703
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pisu Tham chié'L: dén cac
X No&i dung diéu khoan Yéu cau tiéu chuan khac
khoan )

Muc Tén

71.2 Dang s6ng Bang 4, hinh 13 va 14 5.2.1.2 | ETSIEN 300
290

7.1.3 Dinh thai 16i ra - TU phia thu 5.2.1.3 | ETSIEN 300
- TU ngudn ngoai 290

714 Rung pha 16i ra Bang 5 5.2.1.4 | ETSIEN 300
290

7.1.5 Tré khang so véi dat > 1000 Q 5.2.15 ETSI EN 300
290

7.1.6 Suy hao chuyén déi doc Bang 6 5.2.1.6 | ETSIEN 300
290

7.2 Céng 16i vao 5.2.2 ETSI EN 300
290

7.2.1 Ma hoa tin hiéu Nhu muc 7.1.1 5.2.2.1 ETSI EN 300
290

7.2.3 Gi6i han rung pha 16i vao Hinh 15 va bang 7 5.2.2.3 ETSI EN 300
290

724 Gi6i han suy hao 16i vao 5.2.5.,5 | ETSIEN 300
290

7.25 Mién nhiém véi cac phan xa 5.2.5.6 | ETSIEN 300
290

7.24 Suy hao phan xa Bang 8 5.2.2.4 | ETSIEN 300
290

7.2.5 Tré khang so véi dat > 1000 Q 5.2.2.5 | ETSIEN 300
290

7.2.6 Suy hao chuyén déi doc Bang 9 5.2.2.6 | ETSIEN 300
290

B.3 Chuéi bit gia ngau nhién dai 2''- 1 (2047 bit)

Chudi bit gia ngdu nhién nay thudng dugc sit dung trong cac phép do 16i va

rung pha trén cac mach hoat dong véi toc do 64 kbit/s va n x 64 kbit/s.

Chudi bit nay duoc phat di tir mot thanh ghi dich 11 ting trong d6 céc diu ra
cua tang thit 9 va 11 duoc cong mo-dun 2 v6i nhau, két qua sau dé duge dua trd lai
dau vao cua tang thi nhat.

S6 tang cua thanh ghi dich: 11
Do dai ctia chubi bit gia ngiu nhién:
Do dai chudi toan mic 0 dai nhat: 10

211 =2047 bit
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FOREWORD

The Technical Standard TCN 68 - 216: 2002 "Terminal equipment connected to
the public telecommunications networks (PTNs) using digital leased circuits at data
rates of Nx64 kbit/s - technical requirements" is based on the Recommendations V.11,

V.28 and V.35 of the Telecommunications Standardization Sector of ITU (ITU-T) and the
standard ETSI EN 300 290.

To provide users with necessary information, appendix Bl (Types of connectors)
and B2 (Reference table of equivalent international standards) are appended.

The Technical Standard TCN 68 - 216: 2002 is drafted by Research Institute of
Posts and Telecommunications (RIPT) at the proposal of Department of Science &
Technology of Ministry of Posts and Telematics. The technical standard is adopted by the
Decision No. 34 /QD-BBCVT of the Minister of Posts and Telematics dated 31/12/2002.

The Technical Standard TCN 68 - 216: 2002 is issued in a bilingual document
(Vietnamese version and English version). In cases of interpretation disputes, Vietnamese
version is applied.

DEPARTMENT OF SCIENCE & TECHNOLOGY
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TERMINAL EQUIPMENT CONNECTED TO THE PUBLIC

TELECOMMUNICATIONS NETWORKS (PTNS) USING DIGITAL

LEASED CIRCUITS AT DATA RATES OF Nx64 kbit/s

TECHNICAL REQUIREMENTS

(Issued together with Decision No 34/2002/QD-BBCVT of December 31, 2002

1. Scope

of the Minister of Posts and Telematics)

The technical standard TCN 68 - 216:2001 specifies the minimum requirements

of physical and electrical characteristics of digital interface connects terminal

equipment (TTE) to the PTNs using digital leased circuits at data rates in multiples
of 64 kbit/s (n x 64 kbit/s, n = 1+31).

The technical standard TCN 68 - 216: 2002 is used as one of the basis to
type approval of TTE and so as to interwork with network.

The technical standard TCN 68 - 216: 2002 does not mention the requirements

of electrical safety and electromagnetic compatibility. These requirements are
specified in TCN 68 - 190: 2000 and TCN 68 - 191: 2000.

2. References

[1]

[2]

[3]

[4]

[5]

ETSI EN 300.290: 2001: “Access and Terminal (AT) 64 kbit/s digital
unrestricted leased line with octet integrity (D64U);, Terminal
equipment interface”.

ITU-T Recommendation V.11: “Electrical characteristics for balanced

double-current interchange circuits operating at data signaling rates up
to 10 Mbit/s’’; 1996.

ITU-T Recommendation V.28: “Electrical characteristics for unbalanced
double-current interchange circuits’”; 1996.

ITU-T Recommendation V.35: “Data transmission at 48 kbit/s using
60-108 kHz group band circuits”; 1996.

ITU-T Recommendation G.703: “Physicallelectrical characteristics of
hierarchical digital interfaces’; 1998.
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[6] ISO/IEC 2593: 1993: “Information technology - Telecommunications
and information exchange between systems - 34 pole DTE/DCE interface
connector mateability dimensions and contact number assignments”.

[7] ISO/IEC 4902: 189: “Information technology - Data communication -
37 pole DTE/DCE interface connector and contact number assignments”’.

[8] HKTA 2030. Network Connection specification for connection of
Customer Premises Equipment (CPE) to the public telecommunications

network (PT'Ns) using digital leased circuits at data rates of n x 64 kbit/s;
March 1999.

3. Definitions and Abbreviations

3.1 Definitions

Leased lines: Telecommunications facilities provided by a public
telecommunications network that provide defined transmission characteristics
between network termination points and that do not include switching functions
that the user can control, (e.g. on-demand switching).

Network Termination Point (NTP). All physical connections and their
technical access specifications which form part of the public telecommunications
network and are necessary for access to and efficient communication through that
public network.

Telecommunications Terminal Equipment (ITTE): Equipment intended to be
connected to a public or private telecommunications network, i.e.: to be connected
directly to the termination of a public telecommunications network, or to interwork
with a telecommunications network being connected directly or indirectly to the
termination of a telecommunications network in order to send, process, or receive
information.

3.2 Abbreviations
ASD Adverse Circuit Detector
DC Direct Current
DCE Data Circuit Terminal Equipment
DTE Data Termination Equipment
EMC Electro-Magnetic Compatibility
1P Interconnection Point
LCL Longitudinal Conversion Loss
NTP Network Termination Point
ppm parts per million
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PRBS(2''-1) Pseudo Random Bit Sequence (as defined in clause 2.1 of
ITU-T Recommendation O.152)

PTN Public Telecommunications Network
r.m.s root mean square

TTE Telecommunications Terminal Equipment
Ul Unit Interval

4. General technical Requirements

4.1 Interconnection point

4.1.1 Location

Customer Premises

A

See figure 1.
Interface
(Interconnect point
| |
| >
| |
| |
| n x 64kbit/s | Telecom
| Digital line A Terminal
To : terminating \i/ Equipment
network | equipment | (TTE)
| |
| |
| |
| X
|
|

Figure 1: Interconnection of TTE with n x 64 kbit/s digital interface at
interconnection point

4.1.2 Requirement

Interconnection point with the digital leased circuits at n x 64 kbit/s will
requires the installation of operator's equipment and cabling in customer premises.
Either a mains power supply at 220 V(AC) £ 10% taken from the same point in the
building distribution as the TTE or a suitable power supply at 48 V (DC) £10%
should be provided by the customer.
4.1.3 Type of connector

The connector used for connecting the TTE to the socket at the IP will depend
on type of interface used:

- 34 pole ISO 2593 (M34) connector will be used for V.35 interface;
- 37 pole ISO 4902 (DB37) connector will be used for V.11 interface;
- ISO/IEC 10173 connector will be used for G.703 64 kbit/s interface.
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4.2 Interface electrical requirements

4.2.1 Type of interface

Digital interface of TTE at interconnection point shall conform to either one
of following ITU-T recommendations:

a. V.35;
b. V.11 or
c. G.703 64 kbit/s.

4.2.2 Data rate and timing

4.2.2.1 Data rate
TTE shall be capable of operating with a data rate of n x 64 kbit/s, with n

being an integer between 1 and 31 inclusive and tolerance of £ 100 ppm.

4.2.2.2 Timing

- TTE shall operate in slave timing by default and in master timing as an
optional arrangement.

- The terminal equipment interface is for use with 64 kbit/s leased lines, which
provide bi-directional, point - to - point connections where the leased line output
timing is provided from the network. The interface timing arrangements are
codirectional.

5. Electrical characteristics of interchange circuits for V.11 interface

5.1 Electrical characteristics of balanced interchange circuits

Electrical characteristics of balanced interchange circuits (103, 104, 113, 114
and 115 circuits in table 2) shall be in accordance with ITU-T recommendation
V.11, completely quoted in the following parts.

5.1.1 Symbolic representation of interchange circuit

The equipment at both sides of the interface may implement generators as
well as receivers in any combination. Consequently, the symbolic representation of
the interchange circuit, Figure 2 below, defines a generator interchange point as
well as a load interchange point.

For data transmission applications, it is commonly accepted that the interface
cabling will be provided by the DTE. This introduces the line of demarcation
between the DTE plus cable and the DCE. This line is also called the interchange
point as shown in Figure 3.
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Balanced

interconnecting cable
Generator Load

< N
P€ P

7
v

<« >
P

Cable termination Receiver

A

>

Generator
o interchange point
b
a
Load interchange
point
N

Vcb

cx__ Vs #C
Voo Generator output voltage between points A and B
V.. Generator output voltage between points C and A
V4, Generator output voltage between points C and B
Z, Cable termination impedance

Vg Ground potential difference

A,Band A, B' Interchange points

C, C' Zero voltage reference interchange points

Figure 2: Symbolic representation of a balanced interchange circuit

(Connector)
LA

& \A
|
Zt
—| [\B
cc
L 4 ? L 2 |

[
| DTE and Cable

@ Line of demarcation @

Figure 3: Practical representation of the interface
5.1.2 Generator polarities and receiver significant levels
5.1.2.1 Generator

- The signal conditions for the generator are specified in terms of the voltage
between output points A and B shown in Figure 2.

- When the signal condition O (space) for data circuits or ON for control and
timing circuits is transmitted, the output point A is positive with respect to point B.

- When the signal condition 1 (mark) for data circuits or OFF for control and
timing circuits is transmitted, the output point A is negative with respect to point B.
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5.1.2.2 Receiver
The receiver differential significant levels are shown in Table 1, where V,,

and Vy are respectively the voltages at points A’ and B’ relative to point C’.

Table 1: Receiver differential signification levels

Va -V, <-03V Vo — Vg 2403V
Data circuits 1 0
Control and timing circuits OFF ON

5.1.3 Generator

5.1.3.1 Resistance and DC offset voltage

Requirement:

- The total generator resistance between points A and B shall be less than or
equal to 100 Q and be adequately balanced with respect to point C.

- The magnitude of the generator DC offset voltage shall not exceed 3 V under
all operating conditions.

Test: According to A.1.1.
5.1.3.2 Static reference parameters
a) Open-circuit parameters

Requirement: With a 3900 Q resistor connected between points A and B, in
both binary states, the magnitude of the differential voltage (V,) shall not be more
than 6.0 V, nor shall the magnitude of Vi, and Vi, be more than 6.0 V (see figure 4.a)

Test: According to A.1.2a.

b) Termination parameters
Requirement:

- With a test load of two resistors, each 50 (2, connected in series between the
output points A and B, the differential voltage (V,) shall not be less than 2.0 V or
50% of the magnitude of V,, whichever is greater see figure 4b).

- For the opposite binary state the polarity of V,shall be reversed (-V,). The
difference in the magnitudes of V, and -V, shall be less than 0.4 V.

- The magnitude of the generator offset voltage V,, measured between the
center of the test load and point C shall not be greater than 3.0 V.

- The magnitude of the difference in the values of V, for one binary state and
the opposite binary state shall be less than 0.4 V.

Test: According to A.1.2b.
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c¢) Short-circuit parameters

Requirement: With the output points A and B short-circuited to point C, the
current flowing through each of the output points A or B in both binary states shall
not exceed 150 mA (see figure 4.c).

Test: According to A.1.2c.

d) Power-off parameters

Requirement: Under power-off condition with voltages ranging between
+0.25 V and -0.25 V applied between each output point and point C, as indicated in
Figure 4d, the magnitude of the output leakage currents (I, and L) shall not

exceed 100 pA.
Test: According to A.1.2d.

a) Open-circuit parameter

Vo < 6.0V

Voa| <6.0V

Vop| < 6.0V

b) Test-termination parameter
V| z2v
0.5V <|v|
0

v <oav

Steady-state logic input (1 or 0)
AN

o o 3

Vos| < 3.0V
Vo (1) = V. (0) < 0.4V
A ‘ 0s Os
o ()
CY
c¢) Short-circuit parameter
llsa] < 150 mA
B M llgp| < 150 mA
o= CY
C -l

0 d) Power-off parameter
+0,25V
S + I ol <100 pA
B @ F025V |be‘<100”A
C -
* Matched

Figure 4: Generator-static reference parameters
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5.1.3.3 Dynamic voltage balance and rise time measurements
Requirement

- With a test signal with a nominal signal element duration t» and composed of
alternate “1” and ‘0, shall be applied to the input, the change in amplitude of the
output signal during transitions from one binary state to the other shall be
monotonic between 0.1 and 0.9 V within 0.1 of t, or 20 ns, whichever is greater

(see figure 5).
- Thereafter, the signal voltage shall not vary more than 10% of Vg from the
steady state value.

- The resultant voltage due to imbalance (V) shall not exceed 0.4 V peak-to-

peak.
Test: According to A.1.3.
A
\ 50Q a)
Input
G > .
1
50Q4a)
; ] o]
C
Ve < 0.4V peak-to-peak (provisional)
V¢ Voltage difference between steady-state signal conditions
a) Matched
tb
>(/J
"o N <
Steady state "0" — N o I
\ ;
>(/J
\J — / \ . ‘2 1
~—7 o’ =
Steady state "1" . : +
T+ < - >

t, Nominal duration of the test signal element
for t,> 200 ns, t, <0.1t,
fort,> 200 ns, t, <20 ns

Figure 5: Generator dynamic balance and rise-time measurements
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5.14 Load
5.1.4.1 Characteristics

The load consists of a receiver (R) and an optional cable termination
resistance (Z,) as shown in Figure 2. The electrical characteristics of the receiver
are specified in terms of the parameters illustrated in figures 6, 7 and 8 and
described in 5.1.4.2, 5.1.4.3 and 5.1.4.4.
5.1.4.2 Receiver input voltage-current

- With the voltage V,, (or V;;,) ranging between -10 V and +10 V, while V;,
(or V,,) is held at O V, the resultant input current I, (or I,) shall remain within the
shaded range shown in figure 6.

- These measurements apply with the power supply of the receiver in both the
power-on and power-off conditions.

Output

+3,25 mA

Figure 6: Receiver input voltage - current

5.1.4.3 DC input sensitivity
Requirement:

- Over the entire common mode voltage (V) range of +7 V to -7 V, the
receiver shall not require a differential input voltage (V) of more than 300 mV to

assume correctly the intended binary state. Reversing the polarity of V, shall cause
the receiver to assume the opposite binary state.
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- The maximum voltage (signal plus common mode) present between either
receiver input and receiver ground shall not exceed 10 V nor cause the receiver to
malfunction. The receiver shall tolerate a maximum differential voltage of 12 V
applied across its input terminals without being damaged.

- In the presence of the combination of input voltages V,, and V,, (see figure 7)
specified in Table 2, the receiver shall maintain the specified output binary state and
shall not be damaged.

Test: According to A.1.4.

Output

Figure 7: DC input sensitivity

Table 2: Combination of input and output voltages

Applied voltages (V) Resulting input Output binary Purpose of
V, V, voltage V, (V) state measurement
-12 0 -12 Not specified To ensure no damage
0 -12 +12 to receiver input
+12 0 +12
0 +12 -12
+10 +4 +6 0 To guarantee correct
+4 +10 -6 1 operation at V,=6 V
-10 4 6 1 (maintain correct logic
4 -10 +6 0 state)
300 mV threshold
measurement
+0.30 0 +0.3 0 }ch= oV
0 +0.30 -0.3 1
+7.15 +6.85 +0.3 0 } Vo= +7V
+6.85 +7.15 -0.3 1
-7.15 -6.85 -0.3 1 }ch= _7V
-6.85 -7.15 +0.3 0
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5.1.4.4 Input balance

The balance of the receiver input resistance and internal bias voltages shall be
such that the receiver shall remain in the intended binary state under the conditions

shown in figure 8 and described as follows:
a. With V, =+720 mV and V_, varied between -7 and +7 V;
b. With V, =720 mV and V_, varied between -7 and +7 V;
c. With V; = 4300 mV and V_, a 1.5 V peak-to-peak square wave at the
highest applicable data signaling rate;
d. With V; = -300 mV and V., a 1.5 V peak-to-peak square wave at the
highest applicable data signaling rate.

)

a
5000

Output

a)
Matched

Figure 8: Receiver input balance

5.1.4.5 Terminator
The use of a cable terminating impedance (Z,) is optional. In no case shall the

total load resistance be less than 100 Q.

5.2 Electrical characteristics of unbalanced interchange circuits

Electrical characteristics of unbalanced interchange circuits (remaining
circuits in Table 2) shall be in accordance with ITU-T recommendation V.28,
completely quoted in the following parts.
5.2.1 Interchange equivalent circuit

Figure 9 shows the interchange equivalent circuit with the electrical

parameters, which are defined below.
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This equivalent circuit is independent of whether the generator is located in
the data circuit-terminating equipment and the load in the data terminal equipment
or vice versa.

The impedance associated with the generator (load) includes any cable

impedance on the generator (load) side of the interchange point.

The equipment at both sides of the interface may implement generators as

well as receivers in any combination.

Interchange point

Generator | Load
- =|= >
Interchange circuit

— 1 o 4 O A% ®
R, \
5 R
©
e
®  To 1. T
3| >
G
g
5 ®
@ ( @

Signal ground or common return
(Circuit 102 or 201)

V,: is the open-circuit generator voltage
.- is the total effective D.C resistance associated with the generator, measuted at the interchange point

.- is the total effective capacitance associated with the generator, measuted at the interchange point

R

C

V,: is the voltage at the interchange point with respect to signal ground or common return

C,: is the total effective capacitance associated with the load, measured at the interchange point
R

- is the total effective D.C resistance associated with the load, measuted at the interchange point

.+ is the open-circuit load voltage

Figure 9: Interchange equivalent circuit

For data transmission applications, it is commonly accepted that the interface
cabling is provided by the DTE. This introduces the line of demarcation between
the DTE plus cable and the DCE. This line is also called the interchange point and
is physically implemented in the form of a connector. The applications also require
interchange circuits in both directions. This leads to an illustration as shown in
figure 10.
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(Connector)

R, l

c, O
—[ Signal ground —[

@ DTE plus cable T DCE 4B
Line of demarcation

Figure 10: Practical representation of the interface

5.2.2 Load

The test conditions for measuring the load impedance are shown in figure 11.

The impedance on the load side of an interchange circuit shall have a DC.
resistance (R;) neither less than 3000 €2 nor more than 7000 Q2.

With an applied voltage (E,), 3 V to 15 V in magnitude, the measured input
current (I) shall be within the following limits:

1 — Em iELmax
R

min,max

L max,min

The open-circuit load voltage (E;) shall not exceed 2 V. The effective shunt
capacitance (C.) of the load, measured at the interchange point, shall not exceed
2500 pF.

Interchange point

'

Test set Loa |

< >l
- > >

| / Interchange circuit

N Common return

Figure 11: Equivalent test circuit
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5.2.3 Generator

The open circuit generator voltage (V,) on any interchange circuit shall not
exceed 15 V in magnitude.

The impedance (R, and C;) on the generator side of an interchange circuit is
not specified; however, the combination of V, and R, shall be selected so that a
short circuit between any two interchange circuits shall not result in any case in a
current in excess of 0.5 A.

Additionally, when the load open-circuit voltage (E,) is zero, the voltage (V,)
at the interchange point shall not be less than 5 V and not more than 15 V in
magnitude (either positive or negative polarity), for any load resistance (R;) in the
range between 3000 €2 and 7000 Q.

The effective shunt capacitance (C,) at the generator side of an interchange
circuit is not specified. However, in addition to any load resistance (R;) the
generator shall be capable of driving all of the capacitance at the generator
side (C,), plus a load capacitance (C.) of 2500 pF.

5.2.4 Significant levels

Significant levels for interchange circuits are specified in Table 3.

Table 3: Significant levels

Interchange circuit V,<-3V V,>+3V
Data circuits 1 0
Control, timing circuits OFF ON

5.2.5. Signal characteristics

The following limitations to the characteristics of signals transmitted across
the interchange point, exclusive of external interference, shall be met at the
interchange point when the interchange circuit is loaded with any receiving circuit
which meets the characteristics specified in clause 5.2.2.

These limitations apply to all (data, control and timing) interchange signals
unless otherwise specified.

a. All interchange signals entering into the transition region shall proceed
through this region to the opposite signal state and shall not re-enter this
region until the next significant change of signal condition, except as
indicated in f) below.

b. There shall be no reversal of the direction of voltage change while the
signal is in the transition region, except as indicated in f) below.

c. For control interchange circuits, the time required for the signal to pass
through the transition region during a change in state shall not exceed 1 ms.

58



TCN 68 - 216: 2002

d. For data and timing interchange circuits, the time required for the signal to
pass through the transition region during a change in state shall not exceed
I ms or 3% of the nominal element period on the interchange circuit,
whichever is the less.

e. To reduce crosstalk between interchange circuits the maximum
instantaneous rate of voltage change will be limited. A provisional limit

will be 30 V/us.

f. hen electromechanical devices are used on interchange circuits, points a)
and b) above do not apply to data interchange circuits.

6. Electrical characteristics of interchange circuits for V.35 interface

6.1 Electrical characteristics of balanced interchange circuits

Electrical characteristics of balanced interchange circuits (103, 104, 113, 114
circuits in table 1) shall be in accordance with Appendix II ITU-T
Recommendation V.35, completely quoted in the following parts.
6.1.1 Generator

This circuit should comply with the following Requirements:

a. Source impedance in the range 50 to 150 €2;
b. Resistance between short-circuited terminals and circuit 102: 150 £ 15 QO ;

c. When terminated by 100 Q resitive load the terminal-to-terminal voltage

should be 0.55 + 20% so that A terminal is positive to the B terminal when
binary 0O is transmitted, and the conditions are reversed to transmit binary 1;

d. The rise time between the 10% and 90% points of any change of state when
terminated as in c¢) should be less than 1% of the nominal duration of a
signal element or 40 ns, whichever is the greater;

e. The arithmetic mean of the voltage of the A terminal with respect to circuit
102, and the B terminal with respect to circuit 102 (DC line offset), should
not exceed 0.6 V when terminated as in c).
6.1.2 Load
The load should comply with the following:

a. Input impedance in the range 100 = 10 Q, substantially resitive in the
frequency range of operation;

b. Resistance to circuit 102 of 150 £ 15 Q, measured from short-circuited
terminals.

6.1.3 Cable

The interface cable should be a balanced twisted multi-pair type with a
characteristic impedance between 80 and 120 Q at the fundamental frequency of
the timing waveform at the associated terminator.
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6.2 Electrical characteristics of unbalanced interchange circuits

(article 5.2).

7. Electrical characteristics of G.703 64 kbit/s interface

7.1 Output port

7.1.1 Signal coding

encoding rules as follows:

60

Step 1:
Step 2:
Step 3:
Step 4:

Step 5:

A 64 kbit/s bit period is divided into four unit intervals.

the polarity of consecutive blocks.

violation marks the last bit in an octet.

Bit number
64 kbit/s data

Steps 1-3

Step 4

|

Octet timing

7 8

1 0

gijil
il

Violation

These conversion rules are illustrated in figure 12.
Test: According to A.2.1.

3 4

0 0

UL

-

M

o

Violation

Figure 12: The conversion rules

Electrical characteristics of unbalanced interchange circuits (remaining
circuits in table 1) shall be in accordance with ITU-T recommendation V.28

Requirement: The signal transmitted at the output port shall comply with the

A binary 1 is encoded as a block of the following four bits: 1100
A binary 0 is encoded as a block of the following four bits: 1010

The binary signal is converted into a three-level signal by alternating

The alteration in polarity of the blocks is violated every 8th block. The

L
L



7.1.2 Waveform shape
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Requirement: The pulse at the output port shall comply with the requirements

given in table 4 and figures 13 and 14.

Test: According to A.2.2.

Table 4: Waveform shape at output port

Pulse shape (normally rectangular)

All pulses of valid signal shall conform with the marks

(see figures 13 and 14 i

rrespective of the polarity

Pairs in each direction of transmission

One symmetric pair

Test load impedance

120 Q non-reactive

Nominal peak voltage of mark (pulse)

1.0V

Peak voltage of a space (no pulse)

OvVz01V

Nominal pulse width

3.9 us for a single pulse
7.8 ps for a double pulse

Ratio of amplitudes of positive and
negative pulses at the center of the pulse
interval

0.95to 1.05

Ratio of the widths of positive and
negative pulses at the nominal half
amplitude

0.95to 1.05

0.2

0.1]0.1

1.0

0.2

‘4”,"’7r\\\\\‘~;

0.5

(3.9-0.78)

3.51us

(3.9-0.39)

____________ el
A

""K""""""""""'"

]
]

k
]
]
]
; i
3.12 us !
:
]
]
]
]
]
]
]
3.9us i
' ]
]

[N

4.29 ps

(3.9 +0.39)
6.5 us

—— Norminal pulse

(3.9 +2.6)
7.8us

(3.9+3.9)

Figure 13: Pulse mask for single pulse
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o
——%— F—fr==---------cccccmcmmmcmcc e 1
0L s% o L Nominal pulse

7.02 ps
(7.8-0.78)

1
1
1
1
1
1
1
1
1
H 7.42 1S
1
1
1
1
1
i
1
1

0.5

(7.8 -0.39)
7.8 1S

|--"--------1-

. /'y
S N

\

8.19 us
(7.8 +0.39)
104 us
(7.8 +2.6)
11.7us
(7.8 +3.9)

Figure 14: Pulse mask for double pulse

7.1.3 Output timing
The terminal equipment shall be capable of:

- Synchronizing the output timing to the timing received at the receive side of
the interface; or

- Synchronizing the output timing to an external reference (plesiochronous
working).

Note: Additional sources of timing, e.g. an internal clock, are not precluded
by the above requirement.
7.1.4 Output jitter

Requirement: The peak-to-peak output jitter shall not exceed the limits of
table 5.

Test: According to A.2.5.

Table 5: Maximum output jitter

Measurement filter bandwidth Output jitter
Lower cut-off Upper cut-off (Ul peak-to-peak)
20 Hz 20 kHz 0.25
3 kHz 20 kHz 0.05
Note: 0.25 Ul = 3.9 us; 0.05 Ul = 0.78 us
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7.1.5 Impedance towards ground
Requirement: Where the terminal equipment has a ground, the impedance

towards ground of the output port shall be greater than 1000 Q for frequencies in
the range from 10 Hz to 1 MHz when measured with a sinusoidal test voltage of
2 V r.m.s.

Test: According to A.2.6.

7.1.6 Longitudinal conversion loss (LCL)

Requirement: Where the terminal equipment has a ground, the longitudinal
conversion loss of the terminal output port shall be greater than or equal to the

figures given in Table 6.

Test: According to A.2.7.

Table 6: Output port longitudinal conversion loss

Frequency Longitudinal conversion loss
3.4 kHz 40 dB
3.4 kHz to 34 kHz Decreasing 20 dB/decade from 40 dB to 20 dB
34 kHz to 256 kHz 20 dB
7.2 Input port

7.2.1 Signal coding

The input port shall decode without errors signals encoded in accordance with

encoding rules of paragraph 7.1.1.

Test: According to A.2.3.

7.2.2 Input clock tolerance

The terminal equipment shall operate without errors with signals encoded as
in paragraph 7.1.1, over the frequency range 64 kbit/s + 100 ppm.
7.2.3 Input jitter tolerance

Requirement: The terminal equipment shall function as specified without

errors with the maximum sinusoidal input jitter as shown in figure 15 and table 7.

Test: According to A.2.5.
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Peak-to-peak jitter

A1 7,
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

R4 ——— - —— —
| 4
1 f4

jitter frequency
Figure 15: Input jitter tolerance
Table 7: Input jitter tolerance
Peak-to-peak amplitude (Ul) Frequency (Hz)
A1 A2 f1 f2 3 f4
0.25 0.05 20 600 3000 20000
Note: 0.25 Ul = 3.9 us; 0.05 Ul = 0.78 us

7.2.4 Input loss tolerance

Requirement: The input port shall correctly interpret a 64 kbit/s signal as
defined in clauses 7.1.1 above but modified by an intervening pair with the
following characteristics:

a. Attenuation that follows+/f law with values throughout the range from 0 dB
to 3 dB at 128 kHz; and

b. Characteristic impedance of 120 Q with a tolerance of +20% in the
frequency range from 200 kHz to 1 MHz, and +£10% at 1 MHz.

Test: According to clause A.2.3.

7.2.5 Immunity against reflections
Requirement:

- When a signal comprising a combination of a normal signal and an interfering
signal is applied to the input port, via an artificial cable with a loss in the range from
0 dB to 3 dB at 128 kHz, no errors shall result due to the interfering signal.

- The normal signal shall be a signal encoded according to art 7.1.1, shaped
according to the masks of figures 13 and 14, with a binary content in accordance
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with a Pseudo Random Bit Sequence as defined in clause 2.1 of ITU-T
Recommendation O.152 PRBS(2"' - 1) (see appendix B.3).

- The interfering signal shall be the same as the normal signal except that the

level shall be attenuated by 20 dB, the bit rate shall be within 64 kbit/s + 100 ppm,
and the timing shall not be synchronized to the normal signal.

Test: According to clause A.2.3.
7.2.6 Input return loss

Requirement: The input return loss with respect to 120 Q at the interface
shall be greater than or equal to the values given in table 8

Test: According to clause A.2.4.

Table 8: Input port minimum return loss

Frequency range Return loss
4 kHz to 13 kHz 12 dB
13 kHz to 256 kHz 18 dB
256 kHz to 384 kHz 14 dB

7.2.7 Impedance towards ground
Requirement: Where the terminal equipment has a ground, the impedance

towards ground of the input port shall be greater than 1000 Q for frequencies in

the range from 10 Hz to 1 MHz when measured with a sinusoidal test voltage of
2 Vr.m.s.

Test: According to A.2.6.
7.2.8 Longitudinal conversion loss (LCL)

Requirement: Where the terminal equipment has a ground, the longitudinal
conversion loss of the terminal input port shall be greater than or equal to the
figures given in Table 9.

Test: According to A.2.7.

Table 9: Input port longitudinal conversion loss

Frequency Longitudinal conversion loss
3.4 kHz 40 dB
3.4 kHz to 34 kHz Decreasing 20 dB/decade from 40 dB to 20 dB
34 kHz to 256 kHz 20 dB

Note: For signals with bit rates of nx64 kbit/s (n = 2 + 31) which are routed
through multiplexing equipment specified for the 2048 kbit/s hierarchy,

the interface shall have the same physical/electrical characteristics as those for
2048 kbit/s.
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APPENDIX A
(Normative)

A.1 Method of measurement electrical characteristis of V.11 interface
A.l1.1 DC offset voltage of generator

Test configuration: Figure A.1.1.
Measurement:

- Connecting two 50 Q resistances between A and B terminals.

- Measuring voltages between A and B, C and point between two resistances
in both “1” and “0” conditions.

- In both cases, absolute value of measured voltages are less than or equal 3 V.

Difference in absolute values of DC voltages should less than or equal 0.3 V.
A

Ot
%

50 Q

50 Q

ow

A

)
A

Figure A.1.1: DC offset voltage of generator

A.l1.2 Static reference parameters

a) Open-circuit parameters

Test configuration: Figure A.1.2a.
Measurement:
- Measuring voltages between A and B, A and C, B and C in both “1” and “0”

conditions .

- In both cases, absolute values of measured voltages are less than or equal 6 V.

b) Test-termination parameters

66

Test configuration: Figure A.1.2b.
Measurement:

- S, switch is OFF, S, switch in ON. Measuring voltage between A and B by
V, voltmeter. Measured voltage is V..

- Next, S, switch is ON, S, switch is OFF. V, shall indicate V,, V, shall
indicate V.

- Carrying out procedures above in both “1” and “0” conditions.
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c) Short-circuit parameter
Test configuration: Figure A.1.2c.
Measurement:

- Measuring output currents from A to C and from B to C in both “1” and “0”
conditions.

- Absolute values of measured currents should be less than 150 mA.
d) Power-off parameters
Test configuration: Figure A.1.2d.

: .

Ol
O«

> 3.9kQ]
. (%)

Ol
O«

C

Ol
O«

L

a) Open - circuit measurement

b) Test - termination measurement

Steady-State Logic Input (1 or 0)
4;‘7

467
V
w
(o]
A A

(a)
2
Cl\
\ c¢) Short - circuit measurement

% (A—
> s——
5 @ 7 [to25V
c -

O
O

s

d) Power - off measurement

Figure A.1.2: Generator - parameter reference measurements
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Measurement:
- Turn off generator.

- Setting voltages between A and B terminal with C one after another in range

-0.25 V to +0.25 V by switch S and external source.

- Measuring output currents by microampemeters A, and A,.

- Absolute values of currents through A, and A, should be less than 100 pA.

A.1.3 Dynamic voltage balance and rise time measurements

Test configuration: Figure A.1.3.
Measurement:

- Input signal is stream of “1” and “0” bits consecutively, duration of pulse is

selected around 200 ns.

- Measure waveform shape between A and B terminals by oscilloscope.

Measured voltage (peak-to-peak) between A and B should be less than 0.4 V.

- Regulate duration of test signal t,. Measure waveform shape between C and
D terminals. Measured values of t. should meet conditions: t, = 200 ns,

t. <0.1t,, t, <200 ns, t, < 20 ns.
1
\ 500
G > f—.D

50Q
) o]

0>

()

[oXlvs]

[N}

Figure A.1.3: Dynamic voltage balanced rise time measurements

A.1.4 DC input sensivity measurements

Test configuration: Figure A.1.4.
Measurement:

- Select input signals V,,, V,, and V, according to values as defined in Table

1a°

A.1. Check logical levels of output signal.

68



TCN 68 - 216: 2002

Table A.1: Combination of input voltages

Applied voltages (V) Resulting input .
Vaa Ve voltage V, (V) Output binary state
-12 0 12

0 -12 +12 -
+12 0 +12 Not specified
0 12 -12
+10 +4 +6 0
+4 +10 -6 1
-10 4 6 )
_4 ‘10 +6 0
+0.30 0 +0.3 0
0 +0.30 -0.3 1
+7.15 +6.85 +0.3 0
+6.85 +7.15 -0.3 1
-7.15 -6.85 0.3 1
-6.85 -7.15 +0.3 0
A

@ i Output
R
B
©) I

Figure A.1.4: DC input sensitivity measurements

o

00

A.2 Method of measurement electrical characteristis of G.703 64 kbit/s
interface

A.2.1 Signal coding at output port
Test configuration: Figure A.2.1.
Measurement:

- The terminal shall transmit a bit stream including both binary ONEs and
binary ZEROs, for example a PRBS(2'' - 1).

- Using test equipment to monitor output bit stream. Within a test duration of
up to 5 minutes there shall be at least one period of one minute during which there
are no errors in the decoded bits stream.
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RX [3 X
Terminal Measuring
equipment equipment
X > RX

Figure A.2.1: Measurement of signal coding at output port

A.2.2 Waveform shape at output port
Test configuration: Figure A.2.2.
Measurement:

- Marks and spaces transmitted by the terminal equipment, measuring the
amplitude and shape of positive and negative pulses (measured at the centre of the
pulse interval) and the time duration of positive and negative pulses (measured at
the nominal half of the pulse amplitude, i.e. 0.5 V).

- The overall measurement accuracy shall be better than 30 mV. All the

measurements shall be performed using measuring equipment capable of recording
DC. A bandwidth of 200 MHz or greater shall be used.

RX
Terminal T Measuring
equipment equipment
TX RX

T = Terminating Resistor,
1200 +0.25%

Figure A.2.2: Waveform shape at output port

A.2.3 Input coding, loss tolerance and immunity against reflections
Test configuration: Figure A.2.3.
Measurement:

- The output signals of the test equipment and the pattern generator shall be a
signal encoded according to art 7.1.1, shaped according to the masks of figures 13
and 14, with a binary content in accordance with a Pseudo Random Bit Sequence as
defined in clause 2.1 of ITU-T Recommendation O.152 (PRBS(2'' - 1)).

- The interfering signal shall be the same as the normal signal except that the
bit rate shall be within 64 kbit/s = 100 ppm, and the timing shall not be
synchronized to the normal signal.
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- The interfering signal shall be combined with the main signal in a combining
network of impedance 120 €2, with 0 dB loss in the main path and an attenuation in
the interference path of 20 dB.

- The cable simulator shall have an attenuation of 3 dB measured at 128 kHz
and an attenuation characteristic that follows a v/f law.

- The conformance of the interface shall be verified in the following test
conditions:

a. Without cable simulator and without interfering tone, with the test
equipment generating a PRBS; and

b. With cable simulator and without interfering tone; and
c. Without cable simulator and with interfering tone; and
d. With cable simulator and with interfering tone.

- The test shall be repeated with the wires at the terminal equipment interface
reversed.

- Within a test duration of up to 5 minutes there shall be at least one period of
one minute during which the data received from the equipment under test is
identical with the generated sequence.

Note: The f law of the cable simulator shall apply over the frequency range
from 100 kHz to 1 MHz.

Pattern
Generator
Yy
< Cable |4 Attenuator & < T
RX < Simulator [« Combining Network [«
Terminal Test
equipment Equipment
X > RX

Figure A.2.3: Loss tolerance and immunity against reflections

A.2.4 Return loss at input port
Test configuration: Figure A.2.4.
Measurement:

- Sinusoidal signal of 1 V peak at the input port of the terminal equipment
with a frequency variable between 4 kHz and 384 kHz.

- Voltage measured across the bridge, representing a terminating resistor of
120 Q, using a selective voltmeter with a bandwidth of less than 1 kHz.
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- The measured return loss shall be greater than or equal to the values in table 8.

Generator
RX Bridge E|
Terminal
equipment
Volmeter

T = Terminating Resistor,
1200 £0.25%

Figure A.2.4: Return loss at input port

A.2.5 Input and output jitter
Test configuration: Figure A.2.5.
Measurement:

- The terminal equipment shall be configured (where these modes of operation
are supported):
+ With output timing referenced to the internal clock; and
+ With output timing referenced to any external clock source from which
timing can be derived.
- The modulation source may be included in the clock generator and/or the
pattern generator, or it may be provided separately. The output signal of the pattern
generator shall be encoded as in clause 7.1.1 and conform to a pulse shape as

defined in table 4. The binary content shall be a PRBS(2''- 1).

- Measurements shall be made at the nominal digital rate of 64 kbit/s. It may
be necessary to synchronize the pattern generator:

+ To the output of the terminal equipment when the terminal equipment is
running from its own internal clock; or
+ To the external clock source when the terminal equipment is running

from this clock source; in order to avoid a high occurrence of slips.

- The modulation source for the terminal equipment signal input shall generate
individual components of sinusoidal jitter at points on the curve of figure 15 and
Table 7.

- Monitoring the signal transmitted by the terminal equipment and the jitter
extracted from this signal. There shall be no bit errors reported by the test
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equipment within

the period of the test and the peak-to-peak jitter shall comply
with table 5.

Modulation Modulation
Source Source
Clock Generator Clock Generator
PRBS with
maximum _ Seperate
tolerable jitter timing source
Pattern >
»] RX
Generator | »>
Pattern Terminal
Comparator equipment
Jitter measuring | |
equipment [« X

Figure A.2.5: Jitter measurement

A.2.6 Impedance towards ground
Test configuration: Figure A.2.6.
Measurement:
- Sinusoidal test signal (Veen ) of 2 V r.m.s £ 20 mV applied over the frequency
range from 10 Hz to 1 MHz, monitoring voltage of V
- Voltage V., shall be less than 19.2 mV r.m.s.

test®

Terminal
60 Q2 equipment

RXor TX

Vtest T

Veen T Generator

L

60 Q

Figure A.2.6: Impedance towards ground

A.2.7 Longitudial conversion loss

Test configuration: Figure A.2.7.

Measurement:
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- Generator output (Veen) 1 V r.m.s = 10 mV shall be applied at any frequency
in the range from 3.4 kHz to 256 kHz.

- The longitudinal conversion loss 2010gQV /V ) shall be greater than or

gen test

equal to the values given in tables 6 and 9.

Terminal
60 QH equipment
——————9 V, RX or TX

test

|

Veen T Generator

L

Figure A.2.7: Longitudinal conversion loss

A.3 Method of measurement electrical characteristis of V.35 interface

The same as for V.11 interface.

A.4 Interchange circuits at interface
A.4.1 V.35 interface
The interchange circuits at V.35 interface should be as shown in Table A.4.1

Table AA4.1: Interchange circuits at V.35 interface

Number Function
102 Signal ground or common return
103 Transmitted data
104 Received data
105 Request to send
106 Ready for sending
107 Data set ready
109 Data channel receive line signal detector
114 Transmitter signal element timing
115 Receiver signal element timing
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The interchange circuits at V.11 interface should be as shown in Table A.4.2.

Table A4.2: Interchange circuits at V.11 interface

Number Function
102 Signal ground or common return
103 Transmitted data
104 Received data
105 Request to send
106 Ready for sending
107 Data set ready
109 Data channel receive line signal detector
113 Transmitter signal element timing (DTE)
114 Transmitter signal element timing (DCE)
115 Receiver signal element timing (DCE)
140 Loopback/Maintenance test
141 Local loopback
142 Test indicator
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APPENDIX B

(Informative)

B.1 Types of connector

B.1.1 ISO 2593 (M34) 34-pole DTE/DCE interface connector

4 © O O 0O O O O O O
NN JJ DD Z V R L F B
O O O O O O O o
LL FF BB X T N J D
o O O O O O O O O
MM HH CC Y U P K E A
O O O O O O O oO
KK EE A A W S M H C
-
DTE connector face
Contact identification lettering
+0.21
‘ 42.85 -0.20 _
e | ™
I
f L )
™\
| 5)
x L [y
@ Centreline of jackscrews
gl 11 T T - —E 119202
Tp]
@ |
N | Y
J
- : —
v N | N
54.1 max
Plug shell without
polarization pin
A
N 7
=~ 50 I I
I I
I 1 _
I I
I I
| | |
A N A /

Figure B.1.1.1: DTE interface connector (dimensions in millimeters)
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~ A

0O 0O O O O O O O O

B F L R VvV Z DD JJ NN
0 0 0O O O O o o
D J N T X BB FF LL

o o 0o o o o o o o

A E K P U Y CCHH MM
0 0O O O O O o o
C H M S W AA EE KK

NS /
DCE connector face
Contact identification lettering
~ 76
0.21
_ 42.85 -0.20 _
S R I
e N
- A f \\ A A AN
<7 A ) N
© @% . . & ) o
1 Centreline of jacksrews r ~ 34
: 2256 min| —I'T"——" D— G-—1——r [119+02 : ~
el (A Y )
N Yy, o7
N Ve
SN T _ 7 Y
Retaining _ 54.3 min R
plate B -

Receptacle shell with or
without polarization slot

Figure B.1.1.2: DCE interface connector (dimensions in millimeters)

Table B.1.1.1: Assignment of pin number

Pin’ Function™ ITU-T circuit No. | Direction
A See note 1 - -
B Signal ground or common return 102 Common
C Request to send 105 From DTE
D Ready for sending 106 To DTE
E Data set ready 107 To DTE
F Data channel received line signal detector 109 To DTE
H Connect data set to line or 108/1 From DTE

Data terminal ready (see note 2) 108/2 From DTE

J Calling indicator (see note 2) 125 To DTE
K F, - -
L Local loop back (see note 2) - -
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Pin’ Function™ ITU-T circuit No. | Direction
N Loop back/Maintenance Test (see note 2) 140 From DTE
R Received data A-wire 104 From DTE
T Received data B-wire 104 From DTE
V Receiver signal element timing A-wire 115 To DTE
X Receiver signal element timing B-wire 115 To DTE
Y Transmitter signal element timing A-wire 114 To DTE

AA Transmitter signal element timing B-wire 114 To DTE
P Transmitted data A-wire 103 From DTE
S Transmitted data B-wire 103 From DTE
U Transmitter signal element timing A-wire (note 2) 113 From DTE
V4 F, - -

w Transmitter signal element timing B-wire (note 2) 113 From DTE

BB F, - -

CcC Fi - -

DD F., - -
EE Fi - -

FF F., - -

HH N, - -

JJ N, - -

KK N, - -

LL N, - -

MM F - -

NN Test indicator (see note 2) 142 To DTE

Notes:

N = pin number permanently reserved for national use.

F = pin number reserved for future International Standard and should not be used for national use.

1. Pin A is assigned for connecting the shield between tandem sections of the shielded interface
cable. The shield may be connected either to protective ground or to signal ground at either DTE
or DCE or both in accordance with national regulations. Signal ground may be connected to
protective ground in accordance with national safety regulations. Caution should be exercised to

prevent establishment of ground loops carrying high currents.

2. These functions are not included in CCITT Recommendation V.35 but where implemented on an
optional basis the assigned pins should be used.
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B.1.2 ISO 4902 (DB37) 37-pole DTE/DCE interface connector

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
O 0O 0O 0O O OO0 OO O O O O o0 o o o o o

DTE contact arrangement
viewed from connector
55.55

R2.69 55.3

R259 \ |<

Y

oooooooooooooooooo6}8_48
O 0O O0O0O0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0O OO0 8.23

&
o

0%

£

Connector

/ housing v

5.99
5.69

Figure B.1.2.1: DTE connector (dimensions in millimeters)

19 18 17 16 15 14 13 12 11 10 9 8 7 6

@@@@@@@@@@@@@@@%@@@@
Q0000000 O0DO0DO0ODODOOOOO

37 36 35 34 33 32 31 30 29 28 27 26 25 24 23 22 21 20

DTE contact arrangement viewed from connector front (DTE side)

63.63
< 63.37
r1918 17 16 1514 13 12 11 10 9 8 7 6 5 4 3 2 1 [}
ONCONCONCNONCONONCONONONRONONCNONONONONCNE) 69 8.03
CNONONCRONONONONONCONONONONCONCONONONE) 777
N 37 36 35 34 33 32 31 30 29 28 27 26 25 24 23 22 21 20 v
N—
_190/ \ R262
54.97 Connector R2.46
P 54.71 / housing ‘
' —
4 { 6.34
/ 6.05Y i i

Figure B.1.2.2: DCE connector (dimensions in millimeters)
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Table B.1.2.1: Assignment of contact numbers

First segment assignment? Second segment assignment? Recelvez Direction to
category?
Contact | Circuit Interc_:har;ge Contact | Circuit Interc_:har;ge DTE | DCE
number | number points® number | number points®

1 1) - -

2 N A-A’ 20 102b c-B’ 2 X

3 N A-A’ 21 N B/C-B’ 1 x

4 103 A-A’ 22 103 B/C-B’ 1 X
5 114 A-A’ 23 114 B/C-B’ 1 x

6 104 A-A 24 104 B/C-B’ 1 X
7 105 A-A’ 25 105 B/C-B’ 1 X
8 115 A-A’ 26 115 B/C-B’ 1 x

9 106 A-A’ 27 106 B/C-B’ 1 X

10 141 A-A’ 28 N A-A 2 X
1 107 A-A’ 29 107 B/C-B’ 1 x

12 108’ A-A’ 30 108’ B/C-B’ 1 X

13 109 A-A’ 31 109 B/C-B’ 1 X

14 140 A-A’ 32 N A-A 2 X
15 N A-A 33 N A-A 2 X

16 111 A-A’ 34 N A-A 2 X
17 113 A-A’ 35 113 B/C-B’ 1 X
18 142 A-A’ 36 N A-A 2 X

19 102 c-C 37 102a Cc-B’ X

1.

Key: N - Contact permanently reserved for national use.

* - Circuit 108/1 or circuit 108/2 (if one of them is provided)

Notes:

Contact 1 is assigned for connecting the shield between tandem sections of the shielded
interface cable. The shield may be connected either to protective ground or to signal ground at
either DTE or DCE or both in accordance with national regulations.

Signal ground may be further connected to protective ground in accordance with national safety
regulations. Caution should be exercised to avoid establishment of ground loops carrying high
currents.

The assignment of contact numbers for each segment has been aligned to specify pairing and
connection to multipaired interconnecting cable. Each row of table presents the respectively
paired contacts, i.e. 2 and 20, 3 and 21, etc.

A, A, B, B’, C and C’ indicate the associated interchange points as designated in figure 2 of
CCITT Recommendation V.10 and V.11. Where B/C is indicated in table 1, the B designation
applies only when a V.11 generator is used and the C designation applies only when a V.10
generator is used.

The receiver categories are as designated in V.10. Where category 1 receiver applies either
V.10 or V.11 generators may be used. Only V.11 generators may be used for circuits 103, 104,
and 114, 115. Where category 2 receiver apply, V.10 generators are used.
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B.1.3 ISO/IEC 10173
Table B.1.3: Contact assignment

Contact Terminal Interface
1&2 Receive pair

3 Shield reference point (if provided)
4 &5 Transmit pair

6 Shield reference point (if provided)
7 Unused

8 Unused

B.2 Table of requirements

Refer to other
Items Name Requirement standards
Item Name
4 General technical requirements
4.1 Requirements of electrical safety
and electromagnetic compatibility
4.11 Protections against overvoltages Conform to TCN 68 - 140: 3.2.7 TCN 68 -
and overcurrents 1995 140: 1995
41.2 Guaranteeing safety for operators Conform to TCN 68 - 190: 3.2 TCN 68 -
and users 2000 190: 2000
4.1.3 Protection of user from Conform to TCN 68 - 190: 3.2 TCN 68 -
overvoltages 2000 190: 2000
41.4 Requirements of electromagnetic Conform to TCN 68 - 191: TCN 68 -
compatibility 2000 190: 2000
4.2 Interconnection point
4.2.1 Location Figure 1
422 Requirement Power: 220 V AC £ 10%
or48V DC + 10%
4.2.3 Type of connector Depend on type of interface ISO 4902
used ISO 2593
ISO/IEC
10173
4.3 Interface electrical requirements
4.3.1 Type of interface V.35; V.11 or G.703 64 kbit/s
4.3.2 Data rate and timing
4.3.2.1 | Datarate n x 64 kbit/s (n =1+31)
4.3.2.2 | Timing In both slave (default) and
master-timing (option)
4.3.3 Interchange circuits at interface
5 Electrical characteristics of
interchange circuits for V.11
interface
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Refer to other

Items Name Requirement standards
ltem Name
5.1 Electrical characteristics of Conform to V.11 ITU-T V.11
balanced interchange circuits
511 Symbolic representation of Figure 2 3 ITU-T V.11
interchange circuit
5.1.2 Generator polarities and receiver 4 ITU-T V.11
signification levels
5.1.2.1 | Generator Voltage between Aand B in | 4.1 ITU-T V.11
figure 2
5.1.2.2 | Receiver Table 1 4.2 ITU-T V.11
5.1.3 Generator 5 ITU-T V.11
5.1.3.1 | Resistance and DC offset voltage Resistance < 100 OQ 5.1 ITU-T V.11
Offset voltage < 3.0V
5.1.3.1 | Static reference measurements 5.2 ITU-T V.11
a) Open-circuit measurements |V0| <6.0V 5.2.1 ITU-T V.11
|V0a| <6.0V
|V0b| <6.0V
b) Test-termination measurements |Vt| >2V 5.2.2 ITU-T V.11
0.5V, <|V|
V] -]~ <04 Vv
|VOS| <3.0V
Vs (1)~ Vos (0) < 0.4 V
c) Short-circuit measurements ||sa| <150 mA 5.2.3 ITU-T V.11
|Isb| <150 mA
d) Power-off measurements ||Xa| <100 pA 524 ITU-T V.11
|be| <100 pA
5.1.3.3 | Dynamic voltage balance and rise Ve <04V 5.3 ITU-T V.11
time measurements t, >200ns,t, <0.1t,
t, <200ns,t, <20ns
51.4 Load 6 ITU-T V.11
5.1.4.1 | Characteristics In terms of parameters in 6.1 ITU-T V.11
figures 6 and 7.
5.1.4.2 | Receiver input voltage-current According to figure 6 6.2 ITU-T V.11
measurements
5.1.4.3 | DC input sensitivity measurements | According to table 2 6.3 ITU-T V.11
5.1.4.4 | Input balance test Receiver shall remain in 6.4 ITU-T V.11
intended binary state under
conditions:
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Refer to other

Items Name Requirement standards
ltem Name
a) V,=+720 mV
Ve TV ++7V
b) V= -720 mV
Ve TV ++7V
c) V,=+300 mV
V... 1.5 V (peak-peak)
d) V;=-300 mV
V... 1.5 V (peak-peak)
5.1.4.5 | Terminator Z<100Q 6.5 ITU-T V.11
5.2 Electrical characteristics of Conform to V.28 ITU-T V.28
unbalanced interchange circuits
5.2.1 Interchange equivalent circuit Figure 9 2 ITU-T V.28
5.2.2 Load 3000Q <R, <7000Q 3 ITU-T V.28
C, <2500pF
5.2.3 Generator V, <15V 4 ITU-T V.28
5.2.4 Significant levels Table 3 5 ITU-T V.28
5.2.5 Signal characteristics 6 ITU-T V.28
6 Electrical characteristics of ITU-T V.35
interchange circuits for V.35
interface
6.1 Electrical characteristics of Appen- ITU-T V.35
balanced interchange circuits dix Il
6.1.1 Generator 1.3 ITU-T V.35
a) Impedance 50 +150 O a) ITU-T V.35
b) Resistance between shorted 150+£15Q a) ITU-T V.35
terminals and 102 circuit
c) Voltage between terminal-terminal 0.55V £+ 20% b) ITU-T V.35
d) Rise time between 10% and 90% Less than 1% of nominal C) ITU-T V.35
points of any change state when duration of signal element or
terminated as in ¢) 40 ns, whichever is the
greater
e) DC line offset <06V e) ITU-T V.35
6.1.2 Load 1.4 ITU-T V.35
a) Input impedance 100£10Q a) ITU-T V.35
b) Resistance between shorted 150+£15Q b) ITU-T V.35
terminals and 102 circuit
6.1.3 Cable Balanced twisted multi-pair 1.5 ITU-T V.35
type with characteristic
impedance: 80 +120 Q
7 Electrical characteristics of G.703 5.2 ETSIEN
64 kbit/s interface 300 290
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Refer to other
Items Name Requirement standards
Item Name
71 Output port 5.2.1 ETSIEN
300 290
71.2 Signal coding 4211 ITU-T
G.703
71.2 Waveform shape Table 4, figures 13 and 14 52.1.2 ETSIEN
300 290
7.1.3 Output timing - From RX 5.2.1.3 ETSIEN
- External source 300 290
71.4 Output jitter Table 5 5.21.4 ETSIEN
300 290
7.1.5 Impedance toward ground > 1000 Q 5.2.15 ETSIEN
300 290
7.1.6 Longitudinal conversion loss Table 6 5.2.1.6 ETSIEN
300 290
7.2 Input port 5.2.2 ETSIEN
300 290
7.2.1 Signal coding Article 7.1.1 5.2.2.1 ETSIEN
300 290
7.2.3 Input clock tolerance Figure 15 and table 7 5.2.2.3 ETSIEN
300 290
724 Input loss tolerance 5.2.2.5 ETSIEN
300 290
7.2.5 Immunity against reflections 5.2.2.6 ETSIEN
300 290
7.2.6 Input return loss Table 8 5224 ETSIEN
300 290
7.2.7 Impedance towards ground > 1000 Q 5.2.2.5 ETSIEN
300 290
7.2.8 Longitudinal conversion loss Table 9 5.2.2.6 ETSIEN
300 290

B.3 Pseudo-random pattern of 2'' - 1 (2047 bit) pattern length

This pattern is primarily intended for error and jitter measurements on circuits

operating at bit rates of 64 kbit/s and nx64 kbit/s.

The pattern may be generated in an eleven-stage shift register whose 9th and
11th stage outputs are added in a modulo-two addition stage, and the result is fed
back to the input of the first stage.

+ Number of shift register stages

+ Length of pseudo-random sequence 2''— 1 =2047 bit

+ Longest sequence of ZEROs
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