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1 G:AG:Q?GB? 
Fh^_f�^ey�nbabq_kdbo�ebgbc�F-���>, \�^Zevg_cr_f�bf_gm_-

fuc�fh^_f��ij_^gZagZq_g�^ey�hj]ZgbaZpbb�^mie_dkgh]h�kbgojhggh]h�
beb�Zkbgojhggh]h�dZgZeZ�k\yab�ih�^\moijh\h^ghc�nbabq_kdhc�ebgbb�
�h^gZ�kbff_ljbqgZy�\blZy�iZjZ���Fh^_f�kh\f_klbf�kh�\k_fb�fh^b-
nbdZpbyfb�fh^_fh\�F-160�nbjfu�©A?E:DKª�b�bf__l�ihegmx�]Zev-
\Zgbq_kdmx�jZa\yadm�k�nbabq_kdhc�ebgb_c�b�k_lvx�we_dljhiblZgby�� 

<� khhl\_lkl\bb� k� l_jfbgheh]b_c�� ijbgylhc� ^ey� kbkl_f�
i_j_^Zqb�^Zgguo��fh^_f�y\ey_lky�:D>� �'&(�1�mkljhckl\hf��Fh^_f�
bf__l� bgl_jn_ck� RS-����� qlh� h[_ki_qb\Z_l� \hafh`ghklv�
ih^dexq_gby�jZaebqguo�HH> �'7(��mkljhckl\�� 

Ijbf_j� hj]ZgbaZpbb� dZgZeZ� i_j_^Zqb� ^Zgguo� k� ihfhsvx�
^\mo�fh^_fh\�F-160�b�HH> �'7(��mkljhckl\�ijb\_^_g�gZ�Jbk��1.  

FH>?F
F����>

FH>?F
F����>

:D>��DCE) :D>��DCE)

RS-232 RS-232

HH>��DTE) HH>��DTE)

<blZy�iZjZ
Master
S1=On

Slave
S1=Off

Nbabq_kdZy�ebgby

 
Jbk��1�Hj]ZgbaZpby�dZgZeZ�k\yab�k�ihfhsvx�fh^_fh\�F-160 

DZgZe� i_j_^Zqb� ^Zgguo� �kf�Jbk�� 1�� h[jZah\Zg� k� ihfhsvx�
^\mo�fh^_fh\�F-160� �fh^_fu�fh]ml�[ulv�jZaguo�fh^bnbdZpbc���gZ�
h^ghf�fh^_f_�mklZgh\e_g�j_`bf�Master ��Z�gZ�^jm]hf�–�j_`bf�Slave , 
ih^jh[g__� kf�I�3.5.1.5. Fh^_f� bf__l� \kljh_gguc� Zkbgojhgguc�
ij_h[jZah\Zl_ev� ^ey� ih^dexq_gby� Zkbgojhgguo� HH> (DTE) 
mkljhckl\��gZijbf_j�&20-ihjlZ�3&��Fh^_f g_�bf__l�ZiiZjZlgh]h�
mijZ\e_gby�ihlhdhf�^Zgguo��+DUGZDUH�)ORZ�&RQWURO�� 

Fh^_f�iha\hey_l�hkms_kl\eylv�l_klbjh\Zgb_�dZgZeZ�i_j_^Z-
qb� ^Zgguo� \� ke_^mxsbo� j_`bfZo� ijh\_jdb�� M^Ze_gguc� re_cn�
(RDL), Pbnjh\hc� re_cn (DL�� b� l_klbjh\Zgb_� bgl_jn_ckZ� b�
bgl_jn_ckgh]h� dZ[_ey� \� j_`bf_� F_klguc� re_cn (LL ��� Ijh\_jdZ�
dZgZeZ�i_j_^Zqb�^Zgguo�fh`_l�\uihegylvky�k�ihfhsvx�\kljh_ggh]h�
ZgZebaZlhjZ� �BER-l_kl_jZ�� J_`bfu� ijh\_jdb� kh\f_klbfu� ^ey�
\k_o��fh^bnbdZpbc�fh^_fh\�F-160. 

                                                      
1 I_j_q_gv�khdjZs_gbc�ijb\_^_g�\�ijbeh`_gbb��kf�Ijbeh`_gb_ 4��gZ�klj�31). 
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2 L?OGBQ?KDB?�O:J:DL?JBKLBDB 

2.1 We_dljhiblZgb_ 
IblZgb_� fh^_fZ� hkms_kl\ey_lky� hl� k_lb� i_j_f_ggh]h� lhdZ�

q_j_a� k_l_\hc� Z^Zil_j� 220V, 50Hz. FZdkbfZevguc� lhd� ihlj_[e_gby�
����:max��GZijy`_gb_�ijh[hy�baheypbb�k_l_\h]h�Z^Zil_jZ�≥2000V.  

2.2 Dhgkljmdlb\gu_�iZjZf_lju 

=Z[Zjblgu_�jZaf_ju�dhjimkZ�fh^_fZ�
(gZklhevguc�\ZjbZgl��[_a�k_l_\h]h�Z^Zil_jZ) 

���o���o�� ff 

=Z[Zjblgu_�jZaf_ju�ieZlu�^ey�dhjabgu��8 
�[_a�i_j_^g_c�iZg_eb� ���o���o�� ff 

FZkkZ�gZklhevgh]h�\ZjbZglZ�fh^_fZ�k�
k_l_\uf�Z^Zil_jhf��g_�[he__� ����d] 

Lbi�jZatzfZ�^ey�ih^dexq_gby�iblZgby� ]g_a^h�G ���ff 
Lbi�jZatzfZ�i_jbn_jbcgh]h�bgl_jn_ckZ�
(RS-232) 

jha_ldZ�'%-25F 
����dhglZdlh\� 

Lbi�jZatzfZ�^ey�nbabq_kdhc�ebgbb jha_ldZ�5--45 
(8 dhglZdlh\� 

2.3 Mkeh\by�wdkiemZlZpbb 

L_fi_jZlmjZ�hdjm`Zxs_c�kj_^u� hl���°K��^h����°K 
Hlghkbl_evgZy�\eZ`ghklv�\ha^moZ� ^h������ijb�W°=30°K 
J_`bf�jZ[hlu djm]ehkmlhqguc 



 

M-���> 7 

2.4 IZjZf_lju�ebg_cgh]h�bgl_jn_ckZ 

Ebg_cguc�dh^� [bbfimevkguc�kf�Ijbeh`_gb_ 1 
Ebg_cgZy�kdhjhklv� ��������d[bl�k� 
Ih]j_rghklv�ebg_cghc�kdhjhklb ± 0.01% (± 100ppm),�g_�[he__ 
Mjh\_gv�i_j_^Zqb��Vp-p��gZ�gZ]jmad_�
120 Hf� 

���<� 

Lj_[h\Zgby�d�nbabq_kdhc�ebgbb h^gZ�g_gZ]jm`_ggZy�\blZy�
iZjZ����ijh\h^Z� 

AZsblZ�hl�i_j_gZijy`_gbc�\�nbab-
q_kdhc�ebgbb 

jZajy^gbd�aZsblguc� 

AZsblZ�hl�k\_jolhdh\�\�nbabq_kdhc�
ebgbb 

ieZ\dbc�ij_^hojZgbl_ev�gZ�
����f: 

GZijy`_gb_� ijh[hy� baheypbb� eb-
g_cgh]h�ljZgknhjfZlhjZ� g_�f_g__������<� 

2.5 >ebgZ�ebgbb�k\yab�b�kdhjhklv�h[f_gZ 
<�LZ[e��1�ijb\h^ylky�hjb_glbjh\hqgu_�agZq_gby�fZdkbfZev-

gh�\hafh`ghc�kdhjhklb�h[f_gZ�^ey�nbabq_kdbo�ebgbc��\uiheg_gguo�
l_e_nhgguf� dZ[_e_f� LII-���� �^bZf_lj� f_^ghc� `beu� ��� ff��
ih]hggZy� zfdhklv� ��±�� gN�df�� \hegh\h_� khijhlb\e_gb_� ��� Hf�� b�
LII-�����^bZf_lj�f_^ghc�`beu���� ff��ih]hggZy�_fdhklv���±��gN�df��
\hegh\h_�khijhlb\e_gb_�����Hf�� 

�LZ[e��1�>ebgZ�ebgbb�k\yab�b�kdhjhklv�h[f_gZ� 

>ebgZ�nbabq_kdhc�ebgbb��max.  Kdhjhklv�h[f_gZ�ih�
nbabq_kdhc�ebgbb dZ[_ev�LII-0.4 dZ[_ev�LII-0.5 

����d[bl�k ����df ����df 
���d[bl�k ����df ����df 

2.6 OZjZdl_jbklbdZ�bgl_jn_ckZ�RS-232 
IZjZf_lju�i_jbn_jbcgh]h�bgl_jn_ckZ�RS-����ijb\_^_gu�\�

LZ[e�� 2�� Z� gZagZq_gb_� bgl_jn_ckguo� p_i_c� fh^_fZ� ijb\_^_gh� \�
LZ[e�3. 

LZ[e��2�IZjZf_lju�i_jbn_jbcgh]h�bgl_jn_ckZ 

Kdhjhklv�kbgojhggh]h�h[f_gZ   ��������d[bl�k� 

Kdhjhklv�Zkbgojhggh]h�h[f_gZ�� ^h��������[bl�k� 
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LZ[e�3�P_ib�bgl_jn_ckZ�RS-232  

P_iv 
�dhglZdl
DB-25) 

GZijZ\-
e_gb_ 

Bg^b-
dZpby� 

Nmgdpby�p_ib 

TxD    (2) \�fh^_f _klv i_j_^Z\Z_fu_�^Zggu_ 

RxD    (3) ba�fh^_fZ _klv ijbgbfZ_fu_�^Zggu_ 

TxC  (15) ba�fh^_fZ g_l kbgojhgbaZpby�i_j_^Z\Z_fuo�^Zgguo 

RxC  (17) ba�fh^_fZ g_l kbgojhgbaZpby�ijbgbfZ_fuo�^Zgguo 

DCD   (8) ba�fh^_fZ _klv 
[_amkeh\gh� Zdlb\gZ� \� kbgojhgghf� j_`b-
f_�b�\�Zkbgojhgghf�ijb�J4=Off ��Z�lZd`_�\�
j_`bfZo�LL �b�RDL gZ�ehdZevghf�fh^_f_ 

DSR   (6) ba�fh^_fZ g_l [_amkeh\gh� Zdlb\gZ� ijb� \dexqzgghf�
iblZgbb�fh^_fZ 

RTS   (4) \�fh^_f g_l mijZ\ey_l� khklhygb_f� p_ib� CTS� beb�
b]ghjbjm_lky��kf��iheh`_gb_�J1 

CTS   (5) ba�fh^_fZ g_l eh]bdZ� jZ[hlu� hij_^_ey_lky� iheh`_gb-
_f�aZfudZl_e_c�J1��kf��I�3.5.2.1  

DTR (20) \�fh^_f _klv 

\� kbgojhgghf� j_`bf_� khklhygb_� p_ib�
b]ghjbjm_lky��\�Zkbgojhgghf�j_`bf_�ijb�
J6=On�jZaj_rZ_lky�i_j_^ZqZ�khklhygby�
p_ib� DTR� gZ� m^Ze_gguc� fh^_f��
kf�I�3.5.2.3  

Fh^_f�F-���>� h[_ki_qb\Z_l� kbgnZaghklv� kb]gZeh\� kbgojh-
gbaZpbb�\�p_iyo�RxC��b�TxC \h�\k_o�j_`bfZo�jZ[hlu� 

2.7 Dhfie_dl�ihklZ\db 
<� aZ\bkbfhklb� hl�fh^bnbdZpbb� ij_^eZ]Zxlky�^\Z� \ZjbZglZ�

dhfie_dlZ�ihklZ\db�fh^_fZ� 
>ey� fh^bnbdZpbb� F-���>�� gZklhevgh]h� bkiheg_gby�� \�

dhfie_dl�ihklZ\db�\oh^yl� 
• fh^_f�F-���>� 
• k_l_\hc�Z^Zil_j�gZ����9��[ehd�iblZgby�� 
• jmdh\h^kl\h�ihevah\Zl_ey� 
• miZdh\hqgZy�dhjh[dZ� 

>ey� fh^bnbdZpbc�F-���>D� �ieZlZ� ^ey� dhjabgu� �8�� \� dhf-
ie_dl�ihklZ\db�\oh^yl� 

• ieZlZ�fh^_fZ�F-���>D� 
• jmdh\h^kl\h�ihevah\Zl_ey� 

DZ[_eb�\�hkgh\ghc�dhfie_dl�ihklZ\db�g_�\oh^yl�  
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3 MKLJHCKL<H�B�J:;HL:�FH>?F: 

3.1 H[sb_�k\_^_gby 
Ijbgpbi� jZ[hlu� fh^_fZ� hkgh\Zg� gZ� dh^bjh\Zgbb� kb]gZeh\�

bgl_jn_ckZ� RS-���� \� [bbfimevkguc� �biphase�� kb]gZe��
kf�Ijbeh`_gb_ 1 �� i_j_^Z\Z_fuc� \� ^\moijh\h^gmx� nbabq_kdmx�
ebgbx� q_j_a� ljZgknhjfZlhj�� b� h[jZlghf� ij_h[jZah\Zgbb� kb]gZeZ�
�^_dh^bjh\Zgbb��� l�_�� \u^_e_gbb� bfimevkh\� kbgojhgbaZpbb� ba�
ijbgbfZ_fuo� ^Zgguo� b� ^_dh^bjh\Zgbb� ^Zgguo��KljmdlmjgZy� ko_fZ�
fh^_fZ�ijb\_^_gZ�gZ�Jbk��2. 

Fh^_f� kh^_j`bl� Z^Zilb\guc� wohih^Z\bl_ev�� dhlhjuc�
h[_ki_qb\Z_l� \hafh`ghklv� jZ[hlu� ih� ^\moijh\h^ghc� ebgbb� \�
^mie_dkghf�j_`bf_� 

SlaveMaster

P:I
b

ko_fZ
kbgojhgb-

aZpbb

N:IQ
b

ko_fZ
\u^_e_gby
^Zgguo

F
_
k
l
g
u
c
�
r
e
_
c
n

S1

Line B

Line A XMT

RCV

Dh^_j

>_dh^_j

–

+

Σ

B
E

R
-T

e
st

e
r

O.153

LL

RTS
CTS
DSR
DCD
DTR

TxC
RxC

RxD
TxD

D HH>

I_j_^Zlqbd

Ijbzfgbd

D�nbabq_k-
dhc ebgbb

M
^
Z
e
_
g
g
u
c
�
r
e
_
c
n

V.54

DL,
RDL

=_g_jZlhj

160d=p

W
o
h

i
h
^
Z
\
b
l
_
e
v

 
:
k
b
g
o
j
h
g
g
u
c

i
j
_
h
[
j
Z
a
h
\
Z
l
_
e
v

R
S

-2
3
2

 

Jbk��2�KljmdlmjgZy�ko_fZ�fh^_fZ 

3.2 JZkiheh`_gb_�we_f_glh\�gZ�ieZl_ 
>ey�fh^bnbdZpbc�fh^_fZ�F-���>.� �ieZlZ�^ey� dhjabgu� �8��

^hklmi� d�we_f_glZf��jZkiheh`_gguf�gZ�ieZl_�fh^_fZ��hldjul��>ey�
^hklmiZ� d�ieZl_�fh^_fZ�gZklhevgh]h�bkiheg_gby�g_h[oh^bfh�kgylv�
\_jogxx� djurdm� dhjimkZ�� ij_^\Zjbl_evgh� \u\_jgm\� q_luj_� \bglZ��
ih� ^\Z� k� dZ`^hc� [hdh\hc� klhjhgu��<b^� ieZlu� ijb\_^_g� gZ� Jbk�� 3. 
GZagZq_gb_� i_j_fuq_d� J1, J2, J4…J8 � hibkZgh� gb`_� �kf�I�3.5.2��� Z�
fbdjhi_j_dexqZl_e_c�S1…S8 –�kf�I�3.5.1. 
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H  L

1A

0.25A

J1

JZat_f
nbabq_kdhc

ebgbb

R
S

-2
3
2

R
-C

J2

J4
J5
J6
J7
J8

~9V

S1

S8

F
b
d
j
h
i
_
j
_
�

d
e
x
q
Z
l
_
e
b

 
Jbk��3�JZkiheh`_gb_�we_f_glh\�gZ�ieZl_�fh^_fZ 

3.3 I_j_^gyy�iZg_ev�fh^_fZ 
<b^� i_j_^g_c� iZg_eb� ^ey� jZaebqguo� dhgkljmdlb\guo�

fh^bnbdZpbc�fh^_fZ�ijb\_^zg�gZ�Jbk��4��GZagZq_gb_�bg^bdZlhjh\�
ijb\_^_gh�\�I�3.3.1. 

PWR TD RD CD TR ERR TST

F–160 Fh^_f ^ey nbabq_kdbo ebgbc v.>

F±�����V.>

TST

ERR

PWR

TD

RD

CD

TR
<b^�i_j_^g_c�iZg_eb�gZklhevgh]h

bkiheg_gby�fh^_fZ�F�160>

<b^�i_j_^g_c�iZg_eb�fh^_fZ
F-160>D ^ey�dhjabgu �P-312

1 2 3 4 5 6 7 8

1
 2

 3
 4

 5
 6

 7
 

 
Jbk��4�I_j_^gyy�iZg_ev�fh^_fZ 



 

M-���> 11 

3.3.1 Bg^bdZlhju 

Bg^b-
dZlhj 

GZbf_gh\Zgb_�
bg^bdZlhjZ 

Dhff_glZjbc 

PWR iblZgb_ bg^bdZlhj�gZebqby�iblZgby�fh^_fZ 

TD i_j_^ZqZ bg^bdZlhj�khklhygby�p_ib�TxD RS-232 

RD ijbzf bg^bdZlhj�khklhygby�p_ib�RxD RS-232 

CD khklhygb_�p_ib�
DCD RS-232 

\� kbgojhgghf� j_`bf_� ]hjbl� [_amkeh\gh�� \�
Zkbgojhgghf�j_`bf_�ih\_^_gb_�hij_^_ey_lky�
iheh`_gb_f� fbdjhi_j_dexqZl_e_c� J4� b� J5, 
kf�I�3.5.2.3�gZ�klj�16  

TR khklhygb_�p_ib�
DTR RS-232 

]hjbl� ijb� Zdlb\ghf� khklhygbb� \oh^ghc� p_ib�
DTR RS-����� _keb� J6=On�� ]hjbl� [_amkeh\gh��
_keb�J6=Off ��kf��klj16.  

ERR bg^bdZlhj�hrb[-
db�l_klZ�O.153 

fb]Z_l� �beb� ]hjbl�� ijb� h[gZjm`_gbb� hrb[db�
l_klh\hc�ihke_^h\Zl_evghklb��kf�I�5.2.3) 

TST l_klh\uc�j_`bf�
V.54   Zdlb\_g 

bg^bdZlhj� \dexq_gby� h^gh]h� ba� j_`bfh\�
ijh\_jdb��kf�I�5.2) 

3.4 JZatzfu�fh^_fZ 
GZ�aZ^g_c�kl_gd_�fh^_fZ�jZkiheh`_gu�jZatzfu�^ey�ih^dex-

q_gby� dZ[_ey� RS-����� nbabq_kdhc� ebgbb� b� iblZgby� �kf�Jbk�� 5). 
GZagZq_gb_� dhglZdlh\� jZatzfZ� nbabq_kdhc� ebgbb� ijb\_^_gh� \�
ijbeh`_gbb��kf�Ijbeh`_gb_ 2�gZ�klj�30.  

=g_a^h
iblZgby

Bgl_jn_ck
RS-232

Nbabq_kdZy
ebgby

d DTE

 
Jbk��5��AZ^gyy�kl_gdZ�fh^_fZ 
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3.5 Fbdjhi_j_dexqZl_eb�b�i_j_fuqdb 

Fbdjhi_j_dexqZl_eb� b� i_j_fuqdb� ij_^gZagZq_gu� ^ey��
gZkljhcdb�fh^_fZ�gZ�iZjZf_lju�h[f_gZ��kf�LZ[e��4. <�kdh[dZo�i_j\hc�
dhehgdb� LZ[e� 4� ijb\_^_gu� ghf_jZ� ZgZeh]bqguo� fbdjhi_j_dexqZl_e_c�

fh^_fZ� F-���:� Fbdjhi_j_dexqZl_eb� S1…S8� jZkiheh`_gu� \� hdg_�
i_j_^g_c�iZg_eb�fh^_fZ��I_j_fuqdb�J1, J2, J4…J8 �jZkiheh`_gu�gZ�
ieZl_��kf�Jbk��3. 

�AZ\h^kdZy� mklZgh\dZ� fbdjhi_j_dexqZl_e_c� b� i_j_fuq_d��
khhl\_lkl\m_l�ke_^mxs_c�gZkljhcd_�fh^_fZ� 

• kbgojhgguc�h[f_g�kh�kdhjhklvx�– 160 d[bl�k��ebg_cgZy�kdhjhklv�; 
• j_`bf�kbgojhgbaZpbb�i_j_^ZlqbdZ�– “Master”;  
• khklhygb_� \uoh^ghc� p_ib� CTS RS-���� ih\lhjy_l� khklhygb_�
\oh^ghc�p_ib�RTS; 
• khklhygb_�\uoh^ghc�p_ib�DCD RS-����[_amkeh\gh�Zdlb\gh_� 
• khklhygb_�\oh^ghc�p_ib�DTR RS-����b]ghjbjm_lky� 

LZ[e��4�Fbdjhi_j_dexqZl_eb�b�i_j_fuqdb� 

� GZagZq_gb_ Dhff_glZjbc 

Off 
“Slave ” –� kbgojhgbaZpby� i_j_^ZlqbdZ�
fh^_fZ�hl�ijbgbfZ_fh]h�kb]gZeZ S1 

(S1.8) 
bklhqgbd�kbgojhgbaZpbb�
i_j_^ZlqbdZ�fh^_fZ 
kf�I�3.5.1.1�gZ�klj��14  On “Master ” –�kbgojhgbaZpby�i_j_^ZlqbdZ�

fh^_fZ�hl�\gmlj_gg_]h�]_g_jZlhjZ 

S2… 
…S4 
(S2.1…
…S2.3) 

kbgojhgguc�h[f_g�b�
kdhjhklv�\�j_`bf_�

Zkbgojhggh]h�h[f_gZ 

Off/ 
/On 

kf.I.3.5.1.2� gZ� klj�14 AZ\h^kdZy�
mklZgh\dZ� –� kbgojhgguc� j_`bf��
^hihegbl_evgh�kf��J8   

Off jZ[hqbc�j_`bf 
S5 

\dexq_gb_�j_`bfZ�
ijh\_jdb�RDL, 

kf�I�3.5.1.3�gZ�klj�15  On 
\dexq_g� j_`bf� pbnjh\h]h� re_cnZ�
Remote Digital Loopback 

Off jZ[hqbc�j_`bf 
S6 

\dexq_gb_�j_`bfZ�
ijh\_jdb�LL , 

kf�I��3.5.1.4�gZ�klj��15  On 
\dexq_g� j_`bf� pbnjh\h]h� re_cnZ�
Local  Loopback 

Off jZ[hqbc�j_`bf 

S7 
\dexq_gb_�BER-

l_kl_jZ,  
kf�I�3.5.1.5�gZ�klj�15  On 

\dexq_g� ]_g_jZlhj� b� ZgZebaZlhj�
ik_\^hkemqZcghc� l_klh\hc� ihke_-
^h\Zl_evghklb�O.153 ITU–T 

Off j_`bfu�ijh\_jdb�jZa[ehdbjh\Zgu  S8 
(S1.7) 

[ehdbjh\dZ�\dexq_gby�
j_`bfh\�ijh\_jdb� 

kf�I�3.5.1.6�gZ�klj�15  On \dexq_gb_� j_`bfh\� ijh\_jdb� aZ[eh-
dbjh\Zgh��\dexq_gZ�aZsblZ� 

<�kdh[dZo�i_j\hc� dhehgdb�LZ[e� 4�ijb\_^_gu�ghf_jZ�ZgZeh]bqguo�
fbdjhi_j_dexqZl_e_c�^ey�fh^_fZ�F-���:� 
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Ijh^he`_gb_�LZ[e��4 

� GZagZq_gb_ Dhff_glZjbc 

J1 eh]bdZ�jZ[hlu�\uoh^-
ghc�p_ib�CTS  RS-232   kf��I�3.5.2.1�gZ�klj�16 

Off jZat_^bg_gu 
J2 

h[t_^bg_gb_�dhjimkZ��
wdjZgZ�dZ[_ey�RS-����b�
h[s_]h�ijh\h^Z�fh^_fZ On dhjimk�fh^_fZ�b�wdjZg�dZ[_ey�RS-232 

kh_^bg_g�k�h[sbf�ijh\h^hf 

Off dhgljhev�\udexq_g 
J4 

(S1.2) 

dhgljhev�h[ju\Z�ebgbb�
k\yab��lhevdh�\�

Zkbgojhgghf�j_`bf_� 
kf�I�3.5.2.3�gZ�klj�16  

On 
dhgljhev� \dexq_g�� ijb� h[ju\_� ebgbb�
k\yab� p_iv� DCD RS-���� ijbgbfZ_l�
iZkkb\gh_�khklhygb_ 

Off p_iv�DCD� b� bg^bdZlhj�CD� ihklhyggh�
Zdlb\gu� 

J5 
(S2.6) 

mijZ\e_gb_�khklhygb_f�
\uoh^ghc�p_ib�DCD 
�lhevdh�\�Zkbgojhgghf�
j_`bf_�b�ijb�J4=On), 
kf�I�3.5.2.3�gZ�klj�16  

On 

p_iv� DCD� b� bg^bdZlhj� CD� Zdlb\gu��
_keb� gZ� m^Ze_gghf� fh^_f_�
mklZgh\e_gh�Zdlb\gh_�khklhygb_�p_ib�
DTR, kf��iheh`_gb_ J6 

Off 
i_j_^ZqZ� khklhygby� p_ib� DTR 
aZij_s_gZ�� bg^bdZlhj� TR ihklhyggh�
k\_lblky 

J6 
(S2.7) 

jZaj_rblv�i_j_^Zqm�
khklhygby�p_ib�DTR�gZ�

m^Ze_gguc�fh^_f�
�lhevdh�\�Zkbgojhgghf�
j_`bf_�b�ijb�J4=On), 
kf�I�3.5.2.3��gZ�klj�16   

On 

i_j_^ZqZ� khklhygby� p_ib� DTR� gZ�
m^Ze_gguc� fh^_f� jZaj_r_gZ�
�khklhygb_�p_ib�DTR�b�bg^bdZlhjZ�TR 
hij_^_ey_lky�HH>�� 

Off 8 [bl  
J7 

(S2.4) 
^ebgZ�Zkbgojhgghc�
ihkuedb��kbf\heZ���
kf�I�3.5.2.4�gZ�klj�18  On 9 [bl 

Off ����d[bl�k� J8 
(S1.1) 

ebg_cgZy�kdhjhklv� 
kf�I�3.5.2.5��gZ�klj�18  On ���d[bl�k 

3.5.1 Fbdjhi_j_dexqZl_eb 

<g_rgbc� \b^� fbdjhi_j_dexqZl_e_c� ijb\_^_g� gZ� Jbk�� 6. 
Iheh`_gb_�fbdjhi_j_dexqZl_e_c�ijb\_^_gh�\�aZ\h^kdhc�mklZgh\d_� 
DZ`^uc�ba�fbdjhi_j_dexqZl_e_c�bf__l�^\Z�iheh`_gby��On�b�Off .  

654321 7 8
ON  

Jbk��6��<b^�fbdjhi_j_dexqZl_e_c�S1…S8 
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3.5.1.1 KbgojhgbaZpby�i_j_^ZlqbdZ� 
Fbdjhi_j_dexqZl_e_f�S1 mklZgZ\eb\Z_lky�bklhqgbd�kbgojh-
gbaZpbb� i_j_^ZlqbdZ� fh^_fZ�� Master  (S1=On�� beb� Slave  

(S1=Off ��� kf�Jbk�� 2� gZ� klj�9. >ey� ijZ\bevghc� jZ[hlu� dZgZeZ� k\yab�
g_h[oh^bfh�gZ�h^ghf�fh^_f_� mklZgh\blv� kbgojhgbaZpbx�Master ��Z�
gZ�^jm]hf�– Slave, �kf�Jbk� 1�gZ�klj�5. 

3.5.1.2 Kdhjhklv�Zkbgojhggh]h�h[f_gZ�� 
Wlb�fbdjhi_j_dexqZl_eb� h[_ki_qb\Zxl� \hafh`-
ghklv�\dexq_gby�b�mklZgh\db�kdhjhklb�\kljh_ggh-

]h� kbgojhggh-Zkbgojhggh]h� ij_h[jZah\Zl_ey�fh^_fZ��Khhl\_lkl\b_�
kdhjhkl_c� Zkbgojhggh]h� h[f_gZ� iheh`_gbx� fbdjhi_j_dexqZl_e_c�
ijb\_^_gh�\�LZ[e��5��<� kbgojhgghf�j_`bf_� kdhjhklv�hij_^_ey_lky�
iheh`_gb_f�i_j_fuqdb�J8��kf�I�3.5.2.5. 

LZ[e��5�Kdhjhklv�Zkbgojhggh]h�h[f_gZ 

Ebg_cgZy�kdhjhklv Iheh`_gb_�fbdjhi_j_-
dexqZl_e_c�S2…S4 

Kbgojhgguc�j_`bf 
�   ��aZ\h^kdZy�mklZgh\dZ� On 2 3 4 5 6 7 81

 

� 115����[bl�k 
J8=Off  On 2 3 4 5 6 7 81

 

������[bl�k 
On 2 3 4 5 6 7 81

 

������[bl�k 
On 2 3 4 5 6 7 81

 

������[bl�k 
On 2 3 4 5 6 7 81

 

�����[bl�k 
On 2 3 4 5 6 7 81

 

� >ey� kdhjhkl_c� Zkbgojhggh]h� h[f_gZ� f_g__� ���� [bl�k�
fbdjhi_j_dexqZl_eb� S2…S4� ke_^m_l� mklZgh\blv� \� iheh`_gb_� Off 
�kbgojhgguc�j_`bf�� 

� >ey� kdhjhklb� Zkbgojhggh]h� h[f_gZ� ������ [bl�k� g_h[oh^bfh�
mklZgh\blv�ebg_cgmx�kdhjhklv���� d[bl�k��kf��iheh`_gb_�i_j_fuqdb�J8. 

S1 

S2…S4 
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3.5.1.3 <dexq_gb_�j_`bfZ�ijh\_jdb�RDL 
Fbdjhi_j_dexqZl_ev�\dexq_gby�j_`bfZ�ijh\_jdb�M^Ze_gguc�
re_cn RDL (Remote Digital Loopback) V.54 ITU–T��Iheh`_gb_�

Off  (aZ\h^kdZy� mklZgh\dZ�� khhl\_lkl\m_l� jZ[hq_fm� j_`bfm�fh^_fZ�
�kf� I�5.2�gZ�klj�23)��<�iheh`_gbb�On� �\dexqZ_lky�j_`bf�ijh\_jdb�
RDL��_keb�S8=Off ��Ijh\_jdZ�M^Ze_gguc�re_cn�(RDL��mklZgZ\eb\Z_l�
aZ\hjhl� ^Zgguo� �re_cn�� gZ� M>:E?GGHF� fh^_f_� \� klhjhgm�
EHD:EVGH=H�fh^_fZ��ih^jh[g__�kf�I�5.2.2�gZ�klj�24.  

3.5.1.4 <dexq_gb_�j_`bfZ�ijh\_jdb�LL  
Fbdjhi_j_dexqZl_ev� \dexq_gby� j_`bfZ� ijh\_jdb�F_klguc�
re_cn LL (Local  Loopback) V.54 ITU–T�� Iheh`_gb_� Off  

(aZ\h^kdZy� mklZgh\dZ�� khhl\_lkl\m_l� jZ[hq_fm� j_`bfm� fh^_fZ�� <�
iheh`_gbb�On��\dexqZ_lky�j_`bf�ijh\_jdb�LL ��_keb S8=Off ��J_`bf�
LL �mklZgZ\eb\Z_l�aZ\hjhl�^Zgguo� �re_cn��gZ�ehdZevghf�fh^_f_�\�
klhjhgm� [eb`g_]h� dhgpZ� dZgZeZ� i_j_^Zqb� ^Zgguo� �RS-232). 
MklZgh\dZ�f_klgh]h�re_cnZ�LL �^himklbfZ�ijb�jZaju\_�ebgbb�k\yab�
beb�hlkmlkl\bb�m^Ze_ggh]h�fh^_fZ��ih^jh[g__�kf�I�5.2.1�gZ�klj�23. 

3.5.1.5 <dexq_gb_�BER-l_kl_jZ� 
K�ihfhsvx�wlh]h�fbdjhi_j_dexqZl_ey�\dexqZ_lky�BER-l_k-
l_j� �ZgZebaZlhj� l_klh\hc� ihke_^h\Zl_evghklb�O.153 ITU-T). 

Iheh`_gb_�Off  (aZ\h^kdZy�mklZgh\dZ�� khhl\_lkl\m_l�\udexq_gghfm�
BER-l_kl_jm��Iheh`_gb_�On��khhl\_lkl\m_l�\dexq_gghfm�BER-l_kl_-
jm�� _keb� S8=Off �� Ih^jh[g__� h� ijh\_jd_� dZgZeZ� k\yab� k� ihfhsvx�
BER-l_kl_jZ�kf�I�5.2.3�gZ�klj�25. 

3.5.1.6 ;ehdbjh\dZ�\dexq_gby�j_`bfh\�ijh\_jdb 
MklZgh\dhc� wlh]h� fbdjhi_j_dexqZl_ey� \� iheh`_gb_� On  
bkdexqZ_lky� \dexq_gb_� j_`bfh\� ijh\_jdb�� ;ehdbjh\Zlv�

\dexq_gb_� j_`bfh\� ijh\_jdb�p_e_khh[jZagh� lhevdh� ihke_� hleZ^db�
dZgZeZ� k\yab� b� ijb� `_eZgbb� aZsblblv� jZ[hlZxsbc� dZgZe� hl�
kemqZcgh]h�i_j_\h^Z�fh^_fZ�\�h^bg�ba�l_klh\uo�j_`bfh\��AZ\h^kdZy�
mklZgh\dZ fbdjhi_j_dexqZl_ey S8=Off �� l�_�� mklZgh\dZ� j_`bfh\�
ijh\_jdb�jZaj_r_gZ� 

3.5.2 I_j_fuqdb� 
I_j_fuqdb�J1, J2, J4…J8 ��kf�Jbk��3�gZ�klj�10��jZkiheh`_gu�

gZ�ieZl_�fh^_fZ��>ey�^hklmiZ� d�i_j_fuqdZf�gZklhevgh]h�bkiheg_-
gby�fh^_fZ�g_h[oh^bfh�kgylv�\_jogxx� djurdm� dhjimkZ��ij_^\Zjb-
l_evgh� \u\_jgm\� q_luj_� \bglZ�� ih� ^\Z� k� dZ`^hc� [hdh\hc� klhjhgu��
Khlhygb_�i_j_fuqdb�hij_^_ey_lky�_z�aZfudZl_e_f��>\Z�iheh`_gby�
aZfudZl_ey�gZ�i_j_fuqdZo�J2, J4…J8 �ijb\_^_gu�gZ�Jbk��7.  

S5 

S6 

S7 

S8 
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JZahfdgmlZ, Off
 aZfudZl_ev�kgyl�

AZfdgmlZ, On
aZfudZl_ev
mklZgh\e_g �

Jbk��7�Iheh`_gb_�aZfudZl_ey�gZ�i_j_fuqdZo�J2, J4…J8 

3.5.2.1 Eh]bdZ�jZ[hlu�\uoh^ghc�p_ib�CTS RS-232 
WlZ� i_j_fuqdZ� hij_^_ey_l� jZ[hlm� \uoh^ghc� p_ib� CTS 
bgl_jn_ckZ�RS-�����Iheh`_gb_�aZfudZl_ey�gZ�i_j_fuqd_��J1 

ijb\_^_gh�gZ�Jbk��8. 

Khklhygb_�p_ib�CTS
- ih\lhjy_l

khklhygb_�p_ib�RTS

(aZ\h^kdZy�mklZgh\dZ�

Khklhygb_�p_ib

CTS – \k_]^Z

Zdlb\gh

J1

R
-C J1

R
-C

 

Jbk��8�Iheh`_gb_�aZfudZl_ey�gZ�i_j_fuqd_�J1 

3.5.2.2 H[t_^bg_gb_�kb]gZevghc�b��aZsblghc�a_feb 
I_j_fuqdZ� J2� ij_^gZagZq_gZ� ^ey� h[t_^bg_gby�
f_lZeebq_kdh]h� dhjimkZ� b� wdjZgbjmxs_c� hiezldb�

bgl_jn_ckgh]h� dZ[_ey� RS-���� k� h[sbf� ijh\h^hf� fh^_fZ�� l�_��
we_dljbq_kdh]h�kh_^bg_gby�dhglZdlZ�� (S.GND��k�dhglZdlhf�� (P.GND) 
bgl_jn_ckgh]h� jZatzfZ� DB-���� G_h[oh^bfhklv� h[t_^bg_gby�
�mklZgh\dZ� aZfudZl_ey�gZ�i_j_fuqdm�J2��\hagbdZ_l�ijb� lj_[h\Zgbb�
f_klgh]h�klZg^ZjlZ��AZ\h^kdZy�mklZgh\dZ�i_j_fuqdb�–�jZahfdgmlZ. 

3.5.2.3 Ki_pbZevgu_�mklZgh\db�^ey�Zkbgojhggh]h�j_`bfZ 
I_j_fuqdZ� nmgdpbhgbjm_l� lhevdh� \� Zkbgojhgghf� j_`bf_��
kf�I�3.5.1.2��MklZgh\dZ�aZfudZl_ey�gZ�i_j_fuqdm�J4�\dexqZ_l�

dhgljhev� khklhygby� ebgbb� k\yab��Ko_fZ� dhgljhey� ebgbb� iha\hey_l�
h[gZjm`blv�h[ju\�ebgbb�� \udexq_gb_� m^Ze_ggh]h�fh^_fZ��Z� lZd`_�
\ukhdbc� mjh\_gv� ihf_o�� g_� iha\heyxsbc� ijhba\h^blv� h[f_g�
^Zggufb��Khklhygb_�wlhc�i_j_fuqdb�ZdlmZevgh�lhevdh��ijb�J5=On�b�
Zkbgojhgghf� j_`bf_� jZ[hlu� fh^_fZ�� kf�I�3.5.1.2 . <� kbgojhgghf�
j_`bf_�i_j_fuqdZ�J4�^he`gZ�gZoh^blvky�\�iheh`_gbb�Off . 

J1 

J2 

J4 
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Ijb�mklZgh\d_�aZfudZl_e_c�gZ�i_j_fuqdb�J4�b�J5 �iheh`_gb_�
On��khklhygb_�p_ib�DCD RS-232 b�bg^bdZlhjZ�CD�hij_^_ey_lky�g_�
lhevdh� khklhygb_f� p_ib� DTR� m^Zezggh]h� fh^_fZ�� gh� b� ko_fhc�
dhgljhey�ebgbb�–�h[ju\�beb�dhjhldh_�aZfudZgb_�ebgbb�k\yab��P_iv�
DCD�b�bg^bdZlhj�CD�i_j_oh^yl�\�iZkkb\gh_�khklhygb_�\�ke_^mxsbo�
kemqZyo� 

•�h[ju\�ebgbb�k\yab� 
•�dhjhldh_�aZfudZgb_�ebgbb�k\yab� 
•�g_^himklbfh�\ukhdbc�mjh\_gv�ihf_o�\�ebgbb�k\yab� 
•�\udexq_gh�iblZgb_�m^Zezggh]h�fh^_fZ� 
• gZ�m^Zezgghf�fh^_f_�p_iv�DTR�bf__l�iZkkb\gh_�khklhygb_�

ijb�khklhygbb�i_j_fuqdb� On. 

?keb� \� iheh`_gb_�On� mklZgh\e_gZ� lhevdh� i_j_fuqdZ� J5�� Z�
i_j_fuqdZ�J4�gZoh^blky�\�iheh`_gbb�Off ��lh�p_iv�DCD�b�bg^bdZlhj�
CD� [m^ml� i_j_\_^_gu� \� iZkkb\gh_� khklhygb_� lhevdh� \� kemqZ_�
iZkkb\gh]h�khklhygby�\oh^ghc�p_ib�DTR�gZ�m^Zezgghf�fh^_f_��ijb�
wlhf� i_j_fuqdZ� J6, gZ� m^Zezgghf� fh^_f_�� ^he`gZ� gZoh^blvky� \�
khhklhygbb� On�� Ijb� h[ju\_� ebgbb� beb� \udexq_gghf� iblZgbb�
m^Zezggh]h�fh^_fZ�p_iv�DCD b�bg^bdZlhj�CD�[m^ml�bf_lv�Zdlb\gh_�
khklhygb_� 

Ke_^m_l� aZf_lblv�� qlh� baf_g_gb_� khklhygby� p_ib� DCD 
RS-����b�bg^bdZlhjZ�CD ijhbkoh^bl�k�aZ^_j`dhc����«����fk� 

WlZ� i_j_fuqdZ� nmgdpbhgbjm_l� lhevdh� \� Zkbgojhgghf�
j_`bf_� ijb� J4=On�� <� iheh`_gbb� Off � �aZ\h^kdZy� mklZgh\dZ��

khklhygb_�\uoh^ghc�p_ib�DCD RS-����\k_]^Z�Zdlb\gh_��Z�bg^bdZlhj�
CD�k\_lblky�ihklhyggh��<�iheh`_gbb�J5=On�p_iv�DCD�b�bg^bdZlhj�
CD�bf_xl�khklhygb_��khhl\_lkl\mxs__�khklhygbx�p_ib�DTR�m^Zezg-
gh]h�fh^_fZ� �l�_��fh^_fZ��gZoh^ys_]hky�gZ�^jm]hf�dhgp_�ebgbb���<�
j_`bfZo�ijh\_jdb�RDL�b�LL �ih\_^_gb_�p_ib�DCD�b�bg^bdZlhjZ CD 
hij_^_ey_lky� gZagZq_gb_f� l_klh\h]h� j_`bfZ�� WlZ� i_j_fuqdZ�
k\yaZgZ�k�khklhygb_f�i_j_fuqdb�J4��kf��\ur_� 

WlZ� i_j_fuqdZ� nmgdpbhgbjm_l� lhevdh� \� Zkbgojhgghf�
j_`bf_� ijb� J4=On�� <� iheh`_gbb� J6=On� jZaj_rZ_lky�

i_j_^ZqZ�khklhygby�\oh^ghc�p_ib�DTR�gZ�m^Zezgguc�fh^_f��<�iheh-
`_gbb� J6=Off  (aZ\h^kdZy� mklZgh\dZ�� bg^bdZlhj� TR� k\_lblky�
ihklhyggh�� g_aZ\bkbfh� hl� khklhygby� \oh^ghc� p_ib� DTR RS-����� <�
iheh`_gbb� J6=On� khklhygb_� bg^bdZlhjZ� TR� [m^_l� khhl\_lkl\h\Zlv�
khklhygbx� \oh^ghc� p_ib� DTR RS-����� Djhf_� wlh]h�� khklhygb_�
\oh^ghc�p_ib�DTR�[m^_l�i_j_^Z\Zlvky�ih�ebgbb�k\yab�gZ�m^Zezgguc�
fh^_f� 

J5 

J6 
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MklZgh\b\� i_j_fuqdb� J5� b� J6 \� iheh`_gb_ On� gZ� h[hbo�
fh^_fZo� �lhevdh� \� Zkbgojhgghf� j_`bf_�� fh`gh� hj]Zgbah\Zlv�
mijZ\e_gb_� khklhygb_f�\uoh^ghc�p_ib�DCD�ehdZevgh]h�fh^_fZ�hl�
khklhygby� \oh^ghc� p_ib� DTR� m^Ze_ggh]h� fh^_fZ�� <� kbgojhgghf�
j_`bf_�iheh`_gb_�i_j_fuqdb�J6�g_�\eby_l�gZ�jZ[hlm�fh^_fZ�  

3.5.2.4 >ebgZ�Zkbgojhgghc�ihkuedb 
>ebgZ�Zkbgojhgghc�ihkuedb�kdeZ^u\Z_lky�ba�^ebgu�kbf\heZ�
�[bl�kbf\he�� b� [blZ� iZjbl_lZ�� _keb� lZdh\hc� mklZgh\e_g� \�

HH> �'7(�� ihevah\Zl_ey��KlZjlh\uc� b� klhih\uc� [blu� g_� \oh^yl� \�
mklZgZ\eb\Z_fmx� ^ebgm� Zkbgojhgghc� ihkuedb�� GZijbf_j�� _keb� \�
'7(� ihevah\Zl_ey� mklZgh\e_gZ� ^ebgZ� kbf\heZ� �%LW�&KDU�� � � [bl� b�
q_lguc �beb�g_q_lguc��iZjbl_l��lh�gZ�fbdjhi_j_dexqZl_eyo�g_h[oh-
^bfh�mklZgh\blv�^ebgm�ihkuedb�� [bl�� 

Khhl\_lkl\b_� ^ebgu� Zkbgojhgghc� ihkuedb� iheh`_gbx�
aZfudZl_ey�gZ�i_j_fuqd_�J7 �ijb\_^_gh�\�LZ[e��6. 

LZ[e��6�>ebgZ�Zkbgojhgghc�ihkuedb 

>ebgZ�ihkuedb��Zkbgojhggh]h�h[f_gZ� Khklhygb_�i_j_fuqdb�J7 

��[bl 
(^ey�nhjfZlZ��•N•1) 

Off  
AZfudZl_ev�kgyl 

��[bl On 
AZfudZl_ev�mklZgh\e_g 

<� kbgojhgghf� j_`bf_� khklhygb_� wlhc� i_j_fuqdb� g_� \eby_l� gZ�
jZ[hlm�fh^_fZ� 

3.5.2.5 Ebg_cgZy�kdhjhklv��kdhjhklv�kbgojhggh]h�h[f_gZ� 
Iheh`_gb_� i_j_fuqdb� J8 hij_^_ey_l� ebg_cgmx� kdhjhklv�
�kdhjhklv� h[f_gZ� ih� nbabq_kdhc� ebgbb��� <� kbgojhgghf�

j_`bf_� kdhjhklv� h[f_gZ� k� '7( �HH>�� jZ\gZ� ebg_cghc� kdhjhklb� 
?keb� mklZgh\e_g� Zkbgojhgguc� j_`bf�� lh� ebg_cgZy� kdhjhklv��
kf�LZ[e�� 7�� ^he`gZ� ij_\urZlv� kdhjhklv� Zkbgojhggh]h� h[f_gZ��
mklZgh\e_ggmx�fbdjhi_j_dexqZl_eyfb�S2…S4��kf�I�3.5.1.2.  

LZ[e��7�MklZgh\dZ�ebg_cghc�kdhjhklb 

Ebg_cgZy�kdhjhklv�h[f_gZ Khklhygb_�i_j_fuqdb�J8 

����d[bl�k 
�aZ\h^kdZy�mklZgh\dZ� 

Off  
AZfudZl_ev�kgyl 

���d[bl�k On 
AZfudZl_ev�mklZgh\e_g 

J7 

J8 
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4 MKL:GH<D:�B�IH>DEXQ?GB?� 
4.1 MklZgh\dZ�fh^_fZ 

MklZgh\dZ� fh^_fZ� ^he`gZ� ijhba\h^blvky� \� kmohf� hlZieb-
\Z_fhf� ihf_s_gbb�� I_j_^� mklZgh\dhc� j_dhf_g^m_lky� ijhba\_klb�
\g_rgbc� hkfhlj� dhfie_dlZ� k� p_evx� \uy\e_gby� f_oZgbq_kdbo�
ih\j_`^_gbc�dhjimkZ�b�kh_^bgbl_evguo�we_f_glh\� 

M[_^bl_kv�\�khhl\_lkl\bb�dhgkljmdpbb�bgl_jn_ckgh]h�dZ[_ey��
bgl_jn_ckm� ih^dexqZ_fh]h mkljhckl\Z�� <� kemqZ_� g_khhl\_lkl\by�
beb� \hagbdgh\_gby� khfg_gbc� h[jZlbl_kv� d� ba]hlh\bl_ex� fh^_fZ�
�l_e_nhgu�mdZaZgu�gZ�lblmevghf�ebkl_�� 

4.2 Lj_[h\Zgby�d�nbabq_kdhc�ebgbb 
Fh^_f� jZ[hlZ_l� lhevdh� ih� kbff_ljbqghc� \blhc� iZj_� �dZd�

ijZ\beh�� f_^guc� k\yaghc� dZ[_ev��� <� dZq_kl\_� ebgbc� k\yab�
^himkdZ_lky�bkihevah\Zlv�ex[u_� l_e_nhggu_� dZ[_eb�k�kbff_ljbq-
gufb�iZjZfb��fZjhd��LII��FDK��LA=��L=�b�ZgZeh]bqguo��beb�Zj_g^h-
\Zggu_� m�=LK�ijyfu_�ijh\h^Z��Nbabq_kdZy�ebgby�^he`gZ� khklhylv�
ba� ^\mo� ijh\h^h\� �h^gZ� \blZy� iZjZ��� Ebgby� ^he`gZ� [ulv� g_gZ]jm-
`_gghc�� l�_�� iZjZ� g_� ^he`gZ� [ulv� ih^dexq_gZ� d� k\yaghfm�
h[hjm^h\Zgbx�-�:LK��kbkl_f_�miehlg_gby�b�l�^� 

:kbff_ljby� iZju� [he__ ��� fh`_l� ijb\h^blv� d� g_jZ[hlh-
kihkh[ghklb� dZgZeZ� k\yab� ^Z`_� fZehc� ^ebgu�� G_� j_dhf_g^m_lky�
bkihevah\Zlv�\�dZq_kl\_�nbabq_kdhc�ebgbb�k\yab�iehkdbc�l_e_nhg-
guc� dZ[_ev�� gZijbf_j�� ijh\h^� fZjdb� LJI� �eZirZ��� Mom^rZ_l�
dZq_kl\h�k\yab�b�dhebq_kl\h�ijhf_`mlhqguo�kh_^bg_gbc��fmnl��djhk-
kh\��rdZnh\�� dhjh[hd�� kiZ_d� b� l�i��� \� ebgbb�� hkh[_ggh� _keb� ebgby�
khklhbl�ba�dmkdh\�dZ[_ey�k�jZaguf�^bZf_ljhf�f_^ghc�`beu�� 

H^ghc� ba� jZkijhkljZg_gguo� ijbqbg� g_jZ[hlhkihkh[ghklb�
dZgZeZ� k\yab� y\ey_lky� ©jZaghiZjdZª��<� k\yaguo� dZ[_eyo� bkihevam-
xlky�bkdexqbl_evgh�kbff_ljbqgu_�\blu_�iZju��l�_��ijh\h^Z��ihiZj-
gh� kdjmq_ggu_� f_`^m� kh[hc�� Ijb� g_ijZ\bevghc� jZa^_ed_� dZ[_ey�
\hafh`gZ� kblmZpby�� dh]^Z� \f_klh� kbff_ljbqghc� iZju� k\bluo� ijh-
\h^h\�ij_^eZ]Zxlky�hl^_evgu_�ijh\h^Z�ba�jZaguo�\bluo�iZj�–�k\hc-
kl\Z�lZdhc�©ebgbbª�g_�iha\heyxl�kha^Zlv�mklhcqb\uc�dZgZe�k\yab�� 

>jm]hc� ijbqbghc� g_jZ[hlhkihkh[ghklb� dZgZeZ� k\yab� fh]ml�
y\blvky�ml_qdb�\ke_^kl\b_�iehohc�baheypbb�beb�gZfhdZgby�k\yagh]h�
dZ[_ey��H[gZjm`blv�ml_qdb�fh`gh�h[uqguf�hff_ljhf� 

>ey� mlhqg_gby� we_dljbq_kdbo� oZjZdl_jbklbd� dZ[_e_c� fh`gh�
j_dhf_g^h\Zlv�h[jZlblvky�d�khhl\_lkl\mxsbf�kijZ\hqgbdZf�beb�gZ�
kZcl http://www.zelax.ru.   
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4.3 Ih^dexq_gb_�b�gZkljhcdZ�fh^_fZ 
I_j_^� ih^dexq_gb_f� fh^_fZ� \gbfZl_evgh� bamqbl_� gZklhy-

s__�jmdh\h^kl\h� 

4.3.1 Ih^dexq_gb_�d�nbabq_kdhc�ebgbb 

<gbfZgb_! >ey� [_ahiZkghc� wdkiemZlZpbb� fh^_fZ� ke_^m_l�
ijbgbfZlv� f_ju� ih� aZsbl_� ebg_cgh]h� bgl_jn_ckZ� fh^_fZ� hl�
i_j_gZijy`_gbc� \� ebgbb� k\yab�� Ih\j_`^_gb_� ebg_cgh]h� bgl_j-
n_ckZ�fh^_fZ�]ZjZglbcghfm�\hkklZgh\e_gbx�g_�ih^e_`bl� 

Ko_fZ� kh_^bg_gby� fh^_fh\� ^ey� hj]ZgbaZpbb� ^mie_dkgh]h�
dZgZeZ� k\yab� ijb\_^_gZ� \� ijbeh`_gbb�� kf�Ijbeh`_gb_ 3� gZ� klj�31. 
GZagZq_gb_�dhglZdlh\�ebg_cgh]h�jZatzfZ�ijb\_^_gh�\�ijbeh`_gbb��
kf�Ijbeh`_gb_ 2� gZ� klj�30�� <� dZq_kl\_� ebg_cgh]h� jZatzfZ�
ijbf_gy_lky�\hkvfbdhglZdlgZy�\bedZ�RJ-45�^`_d���gh�^himkdZ_lky�b�
ijbf_g_gb_� q_luj_odhglZdlghc� \bedb� RJ-11�� Iheyjghklv� ijb� ih^-
dexq_gbb�d�ebgbb�agZq_gby�g_�bf__l��>ey�ih^dexq_gby�d�nbabq_kdhc�
ebgbb�bkihevamxlky�lhevdh�^\Z�kj_^gbo�dhglZdlZ�\bedb��HklZevgu_�
dhglZdlu� g_h[oh^bfh� hklZ\blv� g_aZ^_ckl\h\Zggufb�� aZ�
bkdexq_gb_f� kemqZy� bkihevah\Zgby� ki_pbZevgh]h� ]jhahaZsblgh]h�
aZa_fe_gby� 

4.3.2 GZkljhcdZ�gZ�nbabq_kdmx�ebgbx 
Ihke_� ih^dexq_gby� fh^_fh\� d� nbabq_kdhc� ebgbb�

g_h[oh^bfh� ijhba\_klb� gZkljhcdm� fh^_fh\�� GZkljhcdZ� fh^_fh\�
aZdexqZ_lky�\�mklZgh\d_�ebg_cghc�kdhjhklb�h[f_gZ�b�ihke_^mxs_c�
ijh\_jd_� dZq_kl\Z� dZgZeZ� k\yab� k� ihfhsvx� \kljh_ggh]h� BER-
l_kl_jZ�� Baf_g_gb_� iheh`_gby� i_j_fuq_d� j_dhf_g^m_lky�
ijhba\h^blv� ijb� hldexq_gghf� iblZgbb� fh^_fZ�� J_dhf_g^m_lky�
ke_^mxsbc�ihjy^hd�gZkljhcdb�fh^_fh\� 

1. Kh_^bgblv�fh^_fu�\�khhl\_lkl\bb�kh�ko_fhc��ijb\_^_gghc�\�
ijbeh`_gbb�gZ�klj�31. 

2. Hldexqblv�k_l_\u_�Z^Zil_ju�fh^_fh\�hl�k_lb� 

3. Hlkh_^bgblv�bgl_jn_ckgu_�dZ[_eb�hl�jZatzfh\�fh^_fh\� 

4. Kgylv� \_jogxx� djurdm�� hldjmlb\� q_luj_� \bglZ�� beb� \u^\b-
gmlv�ieZlm�fh^_fZ�ba�dhjabgu�3-312. 

5. MklZgh\blv�gZ�h^ghf�ba�fh^_fh\�fbdjhi_j_dexqZl_ev�S1�\�
iheh`_gb_� S1=On (Master ��� Z� gZ� ^jm]hf� fh^_f_� –� \� iheh-
`_gb_�S1=Off  (Slave ). 

6. MklZgh\blv�gZ�h[hbo�fh^_fZo�h^bgZdh\mx�ebg_cgmx�kdhjhklv�
�kdhjhklv� kbgojhggh]h� h[f_gZ�� k� ihfhsvx� i_j_fuqdb� J8, 
kf� I�3.5.2.5�gZ�klj�18. 
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7. MklZgh\blv�fbdjhi_j_dexqZl_eb�j_`bfh\�ijh\_jdb�S5…S8 \��
iheh`_gb_�Off . Ijh\_jblv�iheh`_gb_�i_j_fuq_d S4…J7. 

8. Ih^dexqblv�k_l_\u_�Z^Zil_ju�d�fh^_fZf�b�iblZxs_c�k_lb��
gZ[ex^Zlv�k\_q_gb_�bg^bdZlhjZ�PWR. 

9. Ihke_�ih^dexq_gby�iblZgby��\�l_q_gb_�hl���^h��� k��fh^_fu�
[m^ml� hkms_kl\eylv� gZkljhcdm� Z^Zilb\guo� wohih^Z\bl_e_c�
gZ�nbabq_kdmx�ebgbx�\�Z\lhfZlbq_kdhf�j_`bf_� 

10. IjbagZdhf� mki_rgh]h� aZ\_jr_gby� gZkljhcdb� fh^_fh\�
y\ey_lky� ihegh_� hlkmlkl\b_� k\_q_gby� bg^bdZlhjZ� RD� �[_a�
fb]Zgby��� GZ� h[hbo� fh^_fZo� ^he`gh� [ulv� ke_^mxs__�
khklhygb_�bg^bdZlhjh\� 

PWR, CD –�k\_lylky� 
TD, RD, ERR, TST –�ih]Zr_gu� 

TR –�ijhba\hevgh_�khklhygb_�  
11. ?keb�ih�bkl_q_gbb���k�bg^bdZlhj�RD�g_�]Zkg_l�iheghklvx��lh 

fh`gh�j_dhf_g^h\Zlv�ke_^mxsb_�^_ckl\by� 
• ijh\_jblv� iheh`_gb_� fbdjhi_j_dexqZl_e_y� S1� b�

aZfudZl_ey�gZ�i_j_fuqd_�J8; 
• mf_gvrblv�kdhjhklv�h[f_gZ�ih�nbabq_kdhc�ebgbb��kf�J8; 
• m\_ebqblv� ^bZf_lj�f_^ghc�`beu� beb� mf_gvrblv� ^ebgm�

nbabq_kdhc�ebgbb� 

12. Ihke_� aZ\_jr_gby� ijhp_kkZ� gZkljhcdb� g_h[oh^bfh�
ijh\_jblv� dZq_kl\h� dZgZeZ� k\yab� k� ihfhsvx� \kljh_ggh]h�
BER-l_kl_jZ��kf�I�5.2.3�gZ�klj�25. 

13. ?keb� dZq_kl\h� dZgZeZ� gbadh_�� gZ[ex^Zxlky� hrb[db�� lh�
j_dhf_g^m_lky�\_jgmlvky�d�rZ]m 11. 

4.3.3 Ih^dexq_gb_�d�HH> (DTE) 
Bgl_jn_ck� RS-���� iha\hey_l� ih^dexqZlv� d� fh^_fm�

kbgojhggh_�eb[h�Zkbgojhggh_�HH> �'7(��mkljhckl\h�k�ZgZeh]bqguf�
bgl_jn_ckhf��Ihevah\Zl_ev�fh`_l�ba]hlh\blv�bgl_jn_ckguc�dZ[_ev�
kZfhklhyl_evgh�� k� mq_lhf� hkh[_gghkl_c� dhgkljmdpbb� bgl_jn_ckZ�
ih^dexqZ_fh]h�HH> �'7(��mkljhckl\Z� 

?keb�ieZgbjm_lky�ih^dexq_gb_� lhevdh� d�Zkbgojhgghfm�HH>�
(COM-ihjl�3&���lh�p_ib�TxC�b�RxC�fh`gh�bkdexqblv��<�Zkbgojhgghf�
j_`bf_�fh^_f�g_�bf__l�ZiiZjZlgh]h�mijZ\e_gby�ihlhdhf�^Zgguo 
(Hardware Flow Control ). 
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4.3.4 Ihke_^h\Zl_evghklv �ih^dexq_gby�d�HH> (DTE) 

Ih^dexq_gb_� fh^_fZ� d� HH> (DTE) ke_^m_l� hkms_kl\eylv�
ihke_� \uiheg_gby� ijhp_^mju� gZkljhcdb� gZ� nbabq_kdmx� ebgbx��
kf�I�4.3.2�� J_dhf_g^m_lky� ijb^_j`b\Zlvky� ke_^mxs_c� ihke_^h\Z-
l_evghklb�ih^dexq_gby� 

1. Hldexqblv�iblZgb_�hl�fh^_fZ��hlkh_^bgblv�rl_d_j�iblZgby�� 

2. Ih^dexqblv� b� aZdj_iblv� nbdkbjmxsbfb� \bglZfb� jZatzf�
bgl_jn_ckgh]h� dZ[_ey� d� ��� dhglZdlghfm� jZatzfm� RS-232, 
jZkiheh`_gghfm�gZ�aZ^g_c�kl_gd_�fh^_fZ��kf�Jbk��5�gZ�klj�11. 

3. Ijh\_jblv�ih^dexq_gb_�nbabq_kdhc�ebgbb�d�jha_ld_�5--���gZ�
aZ^g_c�kl_gd_�fh^_fZ� 

4. Ih^dexqblv�b�aZnbdkbjh\Zlv�jZatzf�bgl_jn_ckgh]h�dZ[_ey�d�
HH> �'7(��ihevah\Zl_ey� 

5. MklZgh\blv�fbdjhi_j_dexqZl_eb�S5…S8 – \�iheh`_gb_�Off . 

6. MklZgh\blv�fbdjhi_j_dexqZl_eb�S2…S4��kf�Jbk��6�gZ�klj�13��b�
i_j_fuqdm� J7 \� khhl\_lkl\bb� k� lj_[h\Zgbyfb� HH>�
ihevah\Zl_ey�� Ijh\_jblv� iheh`_gb_� i_j_fuq_d� J4 b� J8. 
GZagZq_gb_�i_j_fuq_d�hibkZgh�\�I�3.5.2.3�gZ�klj��16. 

7. <dexqblv�iblZgb_�fh^_fZ� 

8. GZ[ex^Zlv� k\_q_gb_� bg^bdZlhjZ� PWR� gZ� i_j_^g_c� iZg_eb�
fh^_fZ�� >Zevg_crZy� jZ[hlZ� k� fh^_fhf� hkms_kl\ey_lky� \�
khhl\_lkl\bb�k�I�5. 

5 J?@BFU�J:;HLU�FH>?F: 

5.1 JZ[hqbc�j_`bf 
<� jZ[hq_f� j_`bf_� fh^_f� h[_ki_qb\Z_l� ij_h[jZah\Zgb_� b�

i_j_^Zqm� ^Zgguo� f_`^m� HH> �'7(�� ihevah\Zl_ey� b� nbabq_kdhc�
ebgb_c� q_j_a� bgl_jn_ck� RS-����� <� jZ[hqbc� j_`bf� fh^_f� fh`_l�
[ulv�mklZgh\e_g�kjZam�ihke_�ih^dexq_gby�b�aZ\_jr_gby�ijhp_^mju�
gZkljhcdb� gZ� nbabq_kdmx� ebgbx�� _keb� g_� mklZgh\e_g� h^bg� ba�
j_`bfh\�ijh\_jdb��kf�I�5.2. 
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<� jZ[hq_f� j_`bf_� fh^_fZ� bg^bdZlhju� ^he`gu� bf_lv�
ke_^mxsb_�khklhygby� 

• PWR�k\_lblky� 

• TD�b�RD�k\_lylky�ijb�gZebqbb�baf_g_gby�khklhygby�khhl\_l-
kl\mxsbo�p_i_c�RS-�����kf�I�3.3.1�gZ�klj�11; 

• CD�k\_lblky�ihklhyggh�\�kbgojhgghf�j_`bf_��Z�\�Zkbgojhgghf�
j_`bf_� –� \� aZ\bkbfhklb� hl� iheh`_gby� i_j_fuq_d� J4, J5� gZ�
ehdZevghf�fh^_f_��Z�lZd`_�iheh`_gby�i_j_fuqdb�J6�b�khklhy-
gby�p_ib�DTR�gZ�m^Zezgghf�fh^_f_,�kf�I�3.5.2.3�gZ�klj��16; 

• khklhygb_� TR� hij_^_ey_lky� iheh`_gb_f� i_j_fuqdb� J6� b�
khklhygb_f�p_ib�DTR RS-����fh^_fZ��kf�I�3.5.2.3�gZ�klj��16; 

• TST b�ERR�ih]Zr_gu� 

5.2 J_`bfu�ijh\_jdb 
<kljh_ggu_� \� fh^_f� j_`bfu� ijh\_jdb� �l_klh\u_� j_`bfu��

iha\heyxl� ihevah\Zl_ex� m[_^blvky� \� jZ[hlhkihkh[ghklb� fh^_fZ��
ijZ\bevghklb� ih^dexq_gby� fh^_fZ� d� HH> �'7(�� mkljhckl\m��
bkijZ\ghklb�bgl_jn_ckZ�b�bgl_jn_ckgh]h� dZ[_ey��Z� lZd`_�\uy\blv�
hrb[db�b�bkdZ`_gby��\hagbdZxsb_�\�dZgZe_�i_j_^Zqb�^Zgguo� 

�Fh^_f�bf__l�ljb�\kljh_gguo�j_`bfZ�ijh\_jdb� 

• M^Ze_gguc�re_cn (RDL), \dexqZ_lky�S5; 
• F_klguc�re_cn (LL ), \dexqZ_lky�S6; 
• :gZebaZlhj��BER – l_kl_j), \dexqZ_lky�S7. 

5.2.1 F_klguc�re_cn��LL ) 
Ijh\_jdZ� F_klguc� re_cn� (LL �� mklZgZ\eb\Z_l� aZ\hjhl�

^Zgguo� �re_cn�� gZ� ehdZevghf� fh^_f_� \� klhjhgm� [eb`g_]h� dhgpZ�
dZgZeZ� i_j_^Zqb� ^Zgguo�� l�_�� ijh\_jdZ� F_klguc re_cn (Local 
LRRSEDFN��h[_ki_qb\Z_l�\hafh`ghklv�Z\lhghfghc�ijh\_jdb�fh^_fZ�
[_a�ih^dexq_gby�nbabq_kdhc�ebgbb�� 

Kmlv� ijh\_jdb� F_klguc� re_cn (LL �� ihdZaZgZ� gZ� � Jbk�� 9. 
>Zggu_��ihklmiZxsb_�\�fh^_f�ba�HH> �'7(��q_j_a�RS-�����ijhoh^yl�
q_j_a�\k_�hkgh\gu_�maeu�fh^_fZ�b�\ha\jZsZxlky�\�HH>��'7(��q_j_a�
RS-�����>Zggu_�hl�nbabq_kdhc�ebgbb�b]ghjbjmxlky� 

Ijh\_jdZ� \dexqZ_lky� mklZgh\dhc� fbdjhi_j_dexqZl_ey� S6� \�
iheh`_gb_ On�� ijb� wlhf� fbdjhi_j_dexqZl_eb� S5� b� S8� ^he`gu�
gZoh^blvky� \� iheh`_gbb� Off �� Ihke_� wlh]h� gZ� i_j_^g_c� iZg_eb�
fh^_fZ�aZ`b]Zxlky�bg^bdZlhju�TST�b�CD��Bg^bdZlhj�ERR�ih]Zr_g��
Z� khklhygb_� bg^bdZlhjh\� TD, RD� b� TR� hij_^_ey_lky� khklhygb_f�
khhl\_lkl\mxsbo�\oh^guo�p_i_c�RS-232.  



 

24  M-160> 

HH>��DTE)
F����>

5['

5[&

7[&

7['

RS-232
ebgby

'&'

'75

576

&76

'65 TST

 
Jbk��9 F_klguc�re_cn�(LL ) 

Khklhygb_� \uoh^guo� p_i_c�DCD� b�DSR RS-���� [_amkeh\gh�
Zdlb\gh_��Z�khklhygb_�\uoh^ghc�p_ib�CTS RS-����hij_^_ey_lky�ih-
eh`_gb_f�i_j_fuqdb�J1��kf�I�3.5.2.1�gZ�klj�16��<�jZ[hlhkihkh[ghklb�
fh^_fZ� fh`gh� m[_^blvky� iml_f� kjZ\g_gby� ^Zgguo�� ijbgyluo�HH>�
�'7(��mkljhckl\hf�hl�fh^_fZ��k�^Zggufb��i_j_^Zggufb�\�fh^_f� 

5.2.2 M^Ze_gguc�re_cn (RDL) 
Ijh\_jdZ� M^Ze_gguc� re_cn (RDL�� mklZgZ\eb\Z_l� aZ\hjhl�

^Zgguo� �re_cn�� gZ� M>:E?GGHF�fh^_f_� \� klhjhgm�EHD:EVGH=H 
fh^_fZ��Ijh\_jdZ�M^Ze_gguc re_cn (Remote Digital LRRSEDFN��h[_k-
i_qb\Z_l� \hafh`ghklv� iheghc� ijh\_jdb� dZgZeZ� i_j_^Zqb� ^Zgguo��
h[jZah\Zggh]h�k�ihfhsvx�^\mo�fh^_fh\�F-���>��Jbk��10�beexkljb-
jm_l�ijbgpbi�ijh\_jdb�M^Ze_gguc�re_cn (RDL��^ey�h^gh]h�gZijZ\-
e_gby�� Fh^_f� iha\hey_l� \uihegblv� ijh\_jdm� dZgZeZ� i_j_^Zqb�
^Zgguo� dZd� k� ihfhsvx� \g_rg_]h� HH> �'7(��� lZd� b� \� Z\lhghfghf�
j_`bf_�k�ihfhsvx�\kljh_ggh]h�ZgZebaZlhjZ�– BER-l_kl_jZ� 

RS-232

M>:E,GGUC fh^_fEHD:EVGUC fh^_f
F����>

HH> (DTE)

RS-232

Nbabq_kdZy�ebgby

F����>

HH> (DTE)

S5…S8=Off

Fbdjhi_j_dex-
qZl_ev�S5=On

S6, S8=Off

TST TST

 
Jbk��10�Ijh\_jdZ�M^Ze_gguc�re_cn (RDL) 
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>ey�hj]ZgbaZpbb�ijh\_jdb�dZgZeZ�i_j_^Zqb�^Zgguo�\�j_`bf_�
M^Ze_gguc�re_cn (RDL��k�ihfhsvx�HH> �'7(��g_h[oh^bfh�ih^dex-
qblv� fh^_fu� b� mklZgh\blv� lj_[m_fu� iZjZf_lju� h[f_gZ��
�fbdjhi_j_dexqZl_ev�S8=Off ���AZl_f�gZ�h^ghf�fh^_f_��gZah\_f�wlhl�
fh^_f� EHD:EVGUF�� g_h[oh^bfh� mklZgh\blv� fbdjhi_j_dexqZl_ev�
S5� \� iheh`_gb_� On�� GZ� ^jm]hf� fh^_f_�� kf�Jbk�� 10�� gZah\zf� _]h�
M>:E?GGUF�� fbdjhi_j_dexqZl_eb� S5…S8� ^he`gu� gZoh^blvky� \�
iheh`_gbb�Off ��jZ[hqbc�j_`bf�� 

>Ze__� mklZgh\dZ� j_`bfZ� RDL� hkms_kl\ey_lky� [_a� \f_rZ-
l_evkl\Z�ihevah\Zl_ey�\�ke_^mxs_c�ihke_^h\Zl_evghklb� 

1. EHD:EVGUC� fh^_f� i_j_\h^bl� \uoh^gmx� p_iv� DCD RS-���� \�
iZkkb\gh_� khklhygb_�� ]Zkbl� bg^bdZlhj� CD�� aZl_f� i_j_\h^bl�
M>:E?GGUC� fh^_f� \� j_`bf� aZ\hjhlZ� ^Zgguo� \� nbabq_kdmx�
ebgbx��kf�Jbk��10. 

2. M>:E?GGUC� fh^_f� i_j_oh^bl� ba� jZ[hq_]h� j_`bfZ� \� j_`bf�
aZ\hjhlZ�� \dexqZ_l� bg^bdZlhj� TST�� i_j_\h^bl� \uoh^gmx� p_iv�
DCD RS-����\�iZkkb\gh_�khklhygb_��]Zkbl�bg^bdZlhj�CD��jZaju-
\Z_l�k\yav�k�HH> (DTE). 

3. EHD:EVGUC�fh^_f�khh[sZ_l�HH> �'7(��h� ]hlh\ghklb�j_`bfZ�
ijh\_jdb� iml_f� i_j_\h^Z� \uoh^ghc� p_ib� DCD RS-���� \�
Zdlb\gh_�khklhygb_�b�\dexqZ_l�bg^bdZlhju�CD b TST. 

HH> �'7(�� gZqbgZ_l� i_j_^Zqm� \� EHD:EVGUC� fh^_f� b�
ZgZeba�ijbgyluo�^Zgguo��<bamZevguc�dhgljhev�ijhoh`^_gby�^Zgguo�
hkms_kl\ey_lky�ih�k\_q_gbx�bg^bdZlhjh\�TD�b�RD�gZ��EHD:EVGHF�
fh^_f_��Khklhygb_�p_i_c�mijZ\e_gby�RS-����hij_^_ey_lky�mklZgh\-
dZfb�khhl\_lkl\mxsbo�i_j_fuq_d� 

>ey� \uoh^Z� ba� j_`bfZ� ijh\_jdb� M^Ze_gguc� re_cn (RDL) 
gm`gh� i_j_\_klb� fbdjhi_j_dexqZl_ev� S5� EHD:EVGH=H� fh^_fZ� \�
iheh`_gb_�Off ��Ihke_� wlh]h� ijhbahc^_l� Z\lhfZlbq_kdh_� \hkklZgh\-
e_gb_� jZ[hq_]h� j_`bfZ� gZ� EHD:EVGHF� b� M>:E?GGHF� fh^_fZo��
?keb�dZgZe�k\yab�[ue�jZahj\Zg� �ih\j_`^_g��^h�\uoh^Z�fh^_fh\�ba�
j_`bfZ� ijh\_jdb� M^Ze_gguc�re_cn (RDL��� lh� \u\_klb� fh^_fu� ba�
j_`bfZ�RDL�fh`gh�imlzf�djZldh\j_f_gghc�mklZgh\db�j_`bfZ�LL ��Z�
aZl_f�\hkklZgh\blv�jZ[hqbc�j_`bf��gZ�dZ`^hf�ba�fh^_fh\� 

J_`bf� ijh\_jdb� RDL� fh`_l� [ulv� mklZgh\e_g� b� ijb�
bkihevah\Zgbb� fh^_fZ� F-���>� k� h^ghc� klhjhgu� dZgZeZ� k\yab� b�
fh^_fZ�F-���:��F-�������k�^jm]hc�klhjhgu� 

5.2.3 <kljh_gguc�ZgZebaZlhj�(BER-l_kl_j) 
<kljh_gguc� \� fh^_f� ZgZebaZlhj� �BER – l_kl_j�� ij_^gZa-

gZq_g�^ey�ijh\_jdb�dZq_kl\Z�dZgZeZ�i_j_^Zqb�^Zgguo�iml_f�ZgZebaZ�
ijhoh`^_gby�q_j_a�dZgZe�ik_\^hkemqZcguo�l_klh\uo�ihke_^h\Zl_ev-
ghkl_c��ihebghfh\���khhl\_lkl\mxsbo�j_dhf_g^Zpbb�O.153 ITU-T.  
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:gZebaZlhj� fh`_l� [ulv� \dexq_g� g_aZ\bkbfh� hl� ^jm]bo�
j_`bfh\�jZ[hlu�fh^_fZ��h^gZdh��gZb[he__�wnn_dlb\gh�ijbf_g_gb_�
ZgZebaZlhjZ�\�j_`bf_�ijh\_jdb�RDL��kf�I�5.2.2).  

:gZebaZlhj�\dexqZ_lky�iml_f�i_j_\h^Z�fbdjhi_j_dexqZl_ey�
S7�\�iheh`_gb_�On��_keb�fbdjhi_j_dexqZl_ev�S8=Off ��Ihke_�wlh]h�
fh^_f�\dexqZ_l�bg^bdZlhj�TST�b�\f_klh�\uoh^gh]h�kb]gZeZ�^Zgguo�
i_j_^Z_l� l_klh\mx� ihke_^h\Zl_evghklv�� kf�� j_dhf_g^Zpbx� O.153 
ITU-7��I_j_\h^�fbdjhi_j_dexqZl_ey�S7�\�iheh`_gb_�Off �\udexqZ_l�
ZgZebaZlhj�b�\hkklZgZ\eb\Z_l�bkoh^guc�j_`bf�fh^_fZ�� 

:gZebaZlhj� jZ[hlhkihkh[_g� b� ijb� bkihevah\Zgbb� fh^_fZ 
F-���>�k�h^ghc�klhjhgu� dZgZeZ�k\yab�b�fh^_fZ�F���:� �F-�������k�
^jm]hc� klhjhgu�� Ijb� wlhf� mklZgh\dZ� fbdjhi_j_dexqZl_ey� 6�� \�
iheh`_gb_� On� khhl\_lkl\m_l� i_j_\h^m� lmf[e_jZ T-o-E� fh^_fZ�
F-���:��F�������\�iheh`_gb_�T.  

5.2.3.1 Ijbf_g_gb_�BER-l_kl_jZ�\�j_`bf_�RDL 
Ihke_� mklZgh\e_gby� j_`bfZ� RDL�� kf�I�3.5.1.3�� jZkkfhljbf�

\dexq_gb_�BER-l_kl_jZ�gZ�EHD:EVGHF�fh^_f_�� kf�Jbk� 11��I_j_-
\h^�fbdjhi_j_dexqZl_ey�S7�\�iheh`_gb_�On�hldexqZ_l�bgl_jn_ck�
RS-���� HH> �'7(�� mklZgZ\eb\Z_l� iZkkb\gh_� khklhygb_� \uoh^ghc�
p_ib�DCD RS-����� ]Zkbl� bg^bdZlhj�CD�� \dexqZ_l� bg^bdZlhj� TST� b�
gZqbgZ_l� i_j_^Zqm� l_klh\hc� ihke_^h\Zl_evghklb� O.153 \�
nbabq_kdmx�ebgbx�k\yab� 

RS-232

M>:E,GGUC fh^_fEHD:EVGUC fh^_f
F����>

HH> (DTE)

RS-232

Nbabq_kdZy�ebgby

F����>

HH> (DTE)

S5…S8=Off

Fbdjhi_j_dexqZ-
l_eb�S5, S7=On

S6, S8=Off

TSTTSTERR

 
Jbk��11 BER–l_kl_j�\�j_`bf_�RDL 

L_klh\Zy� ihke_^h\Zl_evghklv�� ijhc^y� q_j_a� nbabq_kdmx�
ebgbx� k\yab� b� M>:E?GGUC� fh^_f�� \ha\jZsZ_lky� \� EHD:EVGUC�
fh^_f�b�ZgZebabjm_lky��<�kemqZ_�h[gZjm`_gby�h^bghqghc�hrb[db�\�
ijbgylhc� l_klh\hc� ihke_^h\Zl_evghklb� \dexqZ_lky� bg^bdZlhj�ERR 
djZldh\j_f_ggh�� ijbf_jgh� gZ� ��� k�� GZ[ex^Zy� aZ� khklhygb_f�
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bg^bdZlhjZ�ERR��fh`gh�k^_eZlv�\u\h^�h�dZq_kl\_�dZgZeZ��Q_f�j_`_�
gZ[ex^Zxlky� \dexq_gby� bg^bdZlhjZ� ERR�� l_f� emqr_� dZq_kl\h�
dZgZeZ� i_j_^Zqb� ^Zgguo�� <� kemqZ_� g_ij_ju\gh]h� k\_q_gby�
bg^bdZlhjZ�ERR dZgZe�k\yab�kqblZ_lky�iheghklvx�g_bkijZ\guf� 

5.2.4 Ihjy^hd�ijh\_jdb�dZq_kl\Z�dZgZeZ�\�j_`bf_�RDL 
<� wlhf� jZa^_e_� ijb\h^ylky� j_dhf_g^Zpbb� ih� ijh\_jd_�

dZgZeZ� i_j_^Zqb� ^Zgguo�� h[jZah\Zggh]h� k� ihfhsvx� ^\mo�fh^_fh\�
F-���>��J_dhf_g^m_lky� ke_^mxsbc� ihjy^hd� ijh\_jdb� dZgZeZ� i_j_-
^Zqb�^Zgguo�k�ihfhsvx�\kljh_ggh]h�ZgZebaZlhjZ�\�j_`bf_�RDL: 

1) Ih^dexqblv�fh^_fu�d�nbabq_kdhc�ebgbb��^ey�h[jZah\Zgby�
dZgZeZ� i_j_^Zqb� ^Zgguo�� kf�Ijbeh`_gb_ 3�� K^_eZlv� g_h[oh^bfu_�
mklZgh\db�fbdjhi_j_dexqZl_e_c�b�i_j_fuq_d��kf�I�3.5��b�ijhba\_klb�
gZkljhcdm�fh^_fh\��Fbdjhi_j_dexqZl_eb��S5…S8�gZ�EHD:EVGHF�b�
M>:E?GGHF�fh^_fZo�^he`gu�[ulv�\�iheh`_gbb�Off . 

2) Ijh\_jblv� khklhygb_� bg^bdZlhjh\� gZ� i_j_^g_c� iZg_eb�
fh^_fh\� 

PWR  -�k\_lblky� 
TD, RD, CD, TR -�ijhba\hevgh_� 

ERR, TST  -�ih]Zr_gu� 
<�kemqZ_�hlkmlkl\by�k\_q_gby�bg^bdZlhjZ�PWR gZ�h^ghf�

ba�fh^_fh\�kf�I�6 gZ�klj�28. 

3) GZ� EHD:EVGHF� fh^_f_� i_j_\_klb� fbdjhi_j_dexqZl_ev�
S5� \�iheh`_gb_�On��GZ�M>:E?GGHF�fh^_f_�fbdjhi_j_dexqZl_eb�
S5…S8�^he`gu�gZoh^blvky�\�iheh`_gbb�Off ��jZ[hqbc�j_`bf�� 

4) Ihke_� aZ\_jr_gby� mklZgh\db� j_`bfZ� ijh\_jdb� RDL  
bg^bdZlhju� gZ� EHD:EVGHF� fh^_f_� ^he`gu� bf_lv� ke_^mxs__�
khklhygb_� 

TD, RD, TR  -�ijhba\hevgh_� 
CD, TST  -�k\_lylky�g_ij_ju\gh� 

ERR -�ih]Zr_g� 

?keb�bg^bdZlhj�TST�g_�aZ`b]Z_lky��lh�mklZgh\dZ�j_`bfZ�
ijh\_jdb�RDL g_�fh`_l�[ulv�aZ\_jr_gZ��b�dZgZe�fh`gh�kqblZlv�
g_bkijZ\guf. 

5) GZ� M>:E?GGHF� fh^_f_� bg^bdZlhju� ^he`gu� bf_lv�
ke_^mxs__�khklhygb_� 

TD, RD, TR -�ijhba\hevgh_� 
K', ERR  -�ih]Zr_gu� 

TST  -�k\_lblky� 

?keb� g_l� g_ij_ju\gh]h� k\_q_gby� bg^bdZlhjZ� TST�� Z�
bg^bdZlhj�CD�k\_lblky�–�dZgZe�kqblZlv�g_bkijZ\guf. 
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6) GZ� EHD:EVGHF� fh^_f_� i_j_\_klb� fbdjhi_j_dexqZl_ev�
S7� \� iheh`_gb_� On�� Bg^bdZlhju� ^he`gu� bf_lv� ke_^mxs__�
khklhygb_� 

TD, TR -�ijhba\hevgh_� 
TST -�k\_lblky�g_ij_ju\gh� 

RD, CD, ERR  -�ih]Zr_gu� 
?keb� gZ[ex^Zxlky� fb]Zgby� bg^bdZlhjZ� ERR�� lh� dZgZe�

i_j_^Zqb�jZ[hlZ_l�k�hrb[dZfb�� 
?keb�gZ[ex^Z_lky�g_ij_ju\gh_�k\_q_gb_�bg^bdZlhjZ�ERR, 

lh�dZgZe�i_j_^Zqb�g_bkijZ\_g� 

7)  GZ�EHD:EVGHF�fh^_f_�i_j_\_klb�fbdjhi_j_dexqZl_eb�
S5 b S7� \� kj_^g__� iheh`_gb_�� \hkklZgh\blv� jZ[hqbc�
j_`bf� 

?keb� ih� l_f� beb� bguf� ijbqbgZf� fh^_fu� g_� \uoh^yl� ba�
j_`bfZ�ijh\_jdb�RDL Z\lhfZlbq_kdb��kf�I�5.2.2���lh�^himkdZ_lky�
ijbgm^bl_evgh_�\hkklZgh\e_gb_�jZ[hq_]h�j_`bfZ�fh^_fh\�imlzf�
mklZgh\db� fbdjhi_j_dexqZl_ey� 6�� \� iheh`_gb_ On�� Z� aZl_f� \�
iheh`_gb_ Off �� Wlm� fZgbimeypbx� k� fbdjhi_j_dexqZl_e_f� 6��
ke_^m_l�ijh^_eZlv�gZ�EHD:EVGHF�b�M>:E?GGHF�fh^_fZo� 

6 O:J:DL?JGU?�G?BKIJ:<GHKLB 

I_j_q_gv� g_dhlhjuo� g_bkijZ\ghkl_c� b� j_dhf_g^Zpbc� ih� bo�
h[gZjm`_gbx�b�mkljZg_gbx�ijb\_^_g�gb`_�\�LZ[e��8. 

Ijb�\hagbdgh\_gbb�aZljm^g_gbc�\�hij_^_e_gbb�b�mkljZg_gbb�
g_bkijZ\ghkl_c� j_dhf_g^m_lky� h[jZsZlvky� d� ba]hlh\bl_ex� ih�
we_dljhgghc� ihql_� tech@zelax.ru� b� l_e_nhgZf�� mdZaZgguf� gZ�
lblmevghf�ebkl_�� 

Ihevah\Zl_ex� aZij_sZ_lky� hkms_kl\eylv� aZf_gm�
\kljh_ggh]h�ij_^hojZgbl_ey�\h�ba[_`Zgb_�Z\Zjbb�[ehdZ�iblZgby�
fh^_fZ�b�ihl_jb�]ZjZglbb� 
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LZ[e��8 

OZjZdl_jbklbdZ�
g_bkijZ\ghklb 

<_jhylgu_�ijbqbgu J_dhf_g^m_fu_�
^_ckl\by 

Ihke_�ih^dexq_gby�
fh^_fZ�g_�]hjbl�
bg^bdZlhj�PWR. 

GZ�fh^_f�g_�ihklmiZ_l�
gZijy`_gb_�iblZgby�hl�
k_l_\h]h�Z^Zil_jZ� 

Ijh\_jblv�i_j_f_ggh_�
gZijy`_gb_�\�k_lb�b�gZ�
rl_d_j_�iblZgby� 

<� jZ[hq_f� j_`bf_��
g_l� h[f_gZ� ih�
nbabq_kdhc�ebgbb� 

H[ju\� beb� DA� nbab-
q_kdhc�ebgbb�� 

Ijh\_jblv� nbabq_kdmx�
ebgbb� k\yab��
�ijha\hgblv�� 

<� jZ[hq_f� j_`bf_�
fh^_fZ� g_l� h[f_-
gZ� k� HH>�� bg^b-
dZlhj�CD�]hjbl� 

GZjmr_gh�kh_^bg_gb_�
k�HH>��H[ju\�bgl_j-
n_ckgh]h�dZ[_ey��G_-
bkijZ\_g�bgl_jn_ck� 

Ijh\_jblv� MIB-�� b�
kh_^bg_gb_� k� HH>� \�
j_`bf_�LL ��kf�I�5.2.1. 
Ijh\_jblv� bgl_jn_c-
kguc�dZ[_ev� 

GZ[ex^Zxlky�
hrb[db�ijb�jZ[hl_�
k�HH>�q_j_a�dZgZe�
i_j_^Zqb�^Zgguo� 

Gbadh_�dZq_kl\h�dZgZ-
eZ�� KbevgZy� aZrmf-
e_gghklv� nbabq_kdhc�
ebgbb�� G_ijZ\bevgh�
mklZgh\e_g� aZfudZ-
l_ev�i_j_fuqdb�J3. 

Ijh\_jblv� dZgZe� \�
j_`bf_� RDL� k� ih-
fhsvx� \kljh_ggh]h�
ZgZebaZlhjZ�� kf��
I�5.2.4 (BER-l_kl_jZ���
Mlhqgblv� iheh`_gb_�
aZfudZl_ey� i_j_fuq-
db�J��ih� 

7 =:J:GLBB�BA=HLH<BL?EY 
Fh^_f� ijhrze� ij_^ijh^Z`guc� ijh]hg� \� l_q_gb_� ��� qZkh\��

Ba]hlh\bl_ev� ]ZjZglbjm_l� khhl\_lkl\b_�fh^_fZ� l_ogbq_kdbf� oZjZd-
l_jbklbdZf�ijb�kh[ex^_gbb�ihevah\Zl_e_f�mkeh\bc�wdkiemZlZpbb� 

Kjhd�]ZjZglbb�mdZaZg�\�]ZjZglbcghf�lZehg_�ba]hlh\bl_ey� 
Ba]hlh\bl_ev� h[yam_lky� \� l_q_gb_� ]ZjZglbcgh]h�

kjhdZ� [_a\haf_a^gh� mkljZgylv� \uy\e_ggu_� ^_n_dlu� iml_f�
j_fhglZ� beb� aZf_gu� fh^_fZ�� >hklZ\dZ� g_bkijZ\gh]h� fh^_fZ�
hkms_kl\ey_lky�ihevah\Zl_e_f� 

?keb� \�l_q_gb_� ]ZjZglbcgh]h� kjhdZ� ihevah\Zl_e_f� [ueb�
gZjmr_gu� mkeh\by� wdkiemZlZpbb�� gZg_k_gu� f_oZgbq_kdb_�
ih\j_`^_gby�� fh^_f� [ue� ih\j_`^_g� hiZkguf� \ha^_ckl\b_f� kh�
klhjhgu�nbabq_kdhc�ebgbb��]jhah\hc�jZajy^�b�l�i����beb�ih\j_`^_g�
bgl_jn_ck� MIB-�� fh^_fZ�� j_fhgl� fh^_fZ� hkms_kl\ey_lky� aZ�
kq_l�ihevah\Zl_ey� 

=ZjZglbcgh_� h[kem`b\Zgb_� ij_ju\Z_lky�� _keb�
ihevah\Zl_ev� ijhba\ze� kZfhklhyl_evguc� j_fhgl�
fh^_fZ��\�lhf�qbke_�aZf_gm�\kljh_ggh]h�ij_^hojZgbl_ey�� 
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Ijbeh`_gb_ 1. 
<j_f_ggZy�^bZ]jZffZ�kb]gZeh\�\�nbabq_kdhc�ebgbb 

701234567

000100111agZq_gby

ghf_j
[blZ

[bbf�
imevkguc
dh^

kb]gZe�\
nbabq_k�

dhc
ebgbb

jZafZo��Vp-p  

Ijbeh`_gb_ 2. 
JZatzf�nbabq_kdhc�ebgbb 

RJ-45 (jha_ldZ�

H[hagZq_gb_
Ghf_j
dhglZdlZ HibkZgb_

ebgby
ebgby

k\h[h^guc
P.GND
P.GND

P.GND
P.GND

N.C.
Line
Line

N.C.

8
7
6
5
4
3
2
1

1 8

k\h[h^guc

4
3
2
1

(RJ-11)

 
Ijb�hlkmlkl\bb�]jhahaZsblgh]h�aZa_fe_gby�dhglZdlu������������

hklZ\blv�k\h[h^gufb� 
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Ijbeh`_gb_ 3. 
Ko_fZ�kh_^bg_gby�fh^_fh\�nbabq_kdhc�ebgb_c 

4 (5)

5 (4)

4 (5)

5 (4)

Fh^_f��� Fh^_f��2

Ebgby�k\yab��1 iZjZ�

Li
ne

Li
ne

>`_d�RJ-45 >`_d�RJ-45

 

Ijbeh`_gb_ 4. 
I_j_q_gv�l_jfbgh\�b�khdjZs_gbc 

:D> :iiZjZlmjZ�hdhgqZgby�DZgZeZ�>Zgguo��l_jfbg�
ZgZeh]bq_g�:I> 

:I> :iiZjZlmjZ I_j_^Zqb >Zgguo 
(DCE - Data Communications Equipment) 

HH> Hdhg_qgh_�H[hjm^h\Zgb_�>Zgguo� 
(DTE - Data Terminal Equipment) 

BER Bit Error Rate –�bgl_gkb\ghklv�hrb[hd�ijb�ijbzf_ 
DL Digital Loopback (Pbnjh\hc re_cn) 
LL Local Loopback (F_klguc re_cn) 
RDL Remote Digital Loopback (M^Ze_gguc re_cn) 

 


