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< ij_ijbgl_ hibkZgu fbdjhijhp_kkhjgu_ mkljhckl\Z ^ey mijZ\e_gby

fgh]hdZgZevgufb bklhqgbdZfb iblZgby ^ey we_dljhnbabq_kdbo

mklZgh\hd� Mkljhckl\Z h[_ki_qb\Zxl \u^Zqm mijZ\eyxsbo

\ha^_ckl\bc b dhgljhev \uoh^guo iZjZf_ljh\ bklhqgbdh\� K\yav k

mijZ\eyxs_c W<F j_Zebah\ZgZ ihkj_^kl\hf rbgu CANbus� < jZ[hl_

jZkkfhlj_gu hkh[_gghklb ZiiZjZlgh]h ihkljh_gby� Z lZd`_

\kljh_ggh]h ijh]jZffgh]h h[_ki_q_gby�  
 
 

 
Microprocessor based devices for power supplies 

 
V.R. Kozak, E.A. Kuper 

 
 

:EVWUDFW  
 

Microprocessor based devices for multichannel power supplies is described. 
These devices provide analog and digital input/output. Devices are 
connected with a control computer by CANbus. Here are considered 
hardware and embedded software features.  
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_________________________________________________________________ 

 

 
 
 
���<\_^_gb_ 
 

< BYN ijh\h^ylky jZ[hlu ih kha^Zgbx gh\uo �<WII-5, FEL� b

fh^_jgbaZpbb ^_ckl\mxsbo �<WII-����� we_dljhnbabq_kdbo mklZgh\hd�

DZ`^Zy mklZgh\dZ \dexqZ_l \ k_[y khlgb fZ]gblguo we_f_glh\ �ebgau�

dhjj_dlhjZ�� dhlhju_ aZiblu\Zxlky bklhqgbdZfb iblZgby� jZajZ[Zlu-
\Z_fufb b ijhba\h^bfufb \ bgklblml_� <k_ bklhqgbdb iblZgby mijZ\eyxlky

hl W<F ihkj_^kl\hf pbnjhZgZeh]h\uo ij_h[jZah\Zl_e_c �P:I�� Z dhgljhev

lhdZ \ gZ]jmad_ b gZijy`_gby gZ g_c hkms_kl\ey_lky k ihfhsvx ZgZeh]h-
pbnjh\uo ij_h[jZah\Zl_e_c �:PI�� Ihkdhevdm kbkl_fu Z\lhfZlbaZpbb \

BYN ihkljh_gu gZ hkgh\_ klZg^ZjlZ D:F:D� lh b khhl\_lkl\mxsb_ [ehdb

�P:I b :PI� [ueb \uiheg_gu \ wlhf klZg^Zjl_� 
DeZkkbq_kdZy ko_fZ mijZ\e_gby b dhgljhey bklhqgbdZfb iblZgby

fZ]gblghc kbkl_fu we_dljhnbabq_kdhc mklZgh\db bf__l jy^ g_^hklZldh\� <h-
i_j\uo� bkihevah\Zgb_ ijhf_`mlhqgh]h dhgkljmdlb\Z �D:F:D� ijb\h^bl d

\hagbdgh\_gbx [hevrh]h dhebq_kl\Z kb]gZevguo ljZkk b ^hihegbl_evguo

jZat_fguo kh_^bg_gbc� qlh \ k\hx hq_j_^v ihgb`Z_l gZ^_`ghklv kbkl_fu b

\ugm`^Z_l i_jbh^bq_kdb [hjhlvky k ihf_oZfb \ kb]gZevguo ljZdlZo� <h-
\lhjuo� ki_pbnbdZ jZ[hq_]h pbdeZ mklZgh\db �kbgojhggh_ baf_g_gb_

dhgnb]mjZpbb fZ]gblghc kbkl_fu� lj_[m_l ^h\hevgh \ukhdhc

ijhba\h^bl_evghklb dZd mijZ\eyxsbo W<F� lZd b ljZdlh\ ^Zgguo�  
< kh\j_f_gguo kbkl_fZo Z\lhfZlbaZpbb hibkZggu_ ijh[e_fu

ij_h^he_\Zxlky bkihevah\Zgb_f fbdjhijhp_kkhjguo dhgljhee_jh\�

\kljZb\Z_fuo g_ihkj_^kl\_ggh \ bklhqgbdb iblZgby� Wlb dhgljhee_ju

kgZ[`_gu g_h[oh^bfuf gZ[hjhf pbnjh\uo b ZgZeh]h\uo mkljhckl\ \\h^Z-
\u\h^Z� Hgb kihkh[gu hkms_kl\eylv fgh]b_ nmgdpbb Z\lhghfgh� gZijbf_j�

baf_g_gb_ lhdZ iblZgby fZ]gblguo we_f_glh\ mkdhjbl_ey ih aZ^Zgghfm

aZdhgm� pbdebq_kdb_ baf_j_gby lhdh\ b gZijy`_gbc \ jZaebqguo lhqdZo

bklhqgbdh\ iblZgby b l�^� Wlh fbgbfbabjm_l dhebq_kl\h h[jZs_gbc

mijZ\eyxs_c W<F b ih\urZ_l gZ^_`ghklv kbkl_fu \ p_ehf� 
< BYN i_j\u_ kbkl_fu ih^h[gh]h \b^Z [ueb bkihevah\Zgu ^ey

mijZ\e_gby fZ]gblghc kbkl_fhc gZdhibl_ey <WII-� >�@� Mki_rguc

fgh]he_lgbc hiul wdkiemZlZpbb dhgljhee_jh\ b ^hklmighklv kh\j_f_gghc

we_f_glghc [Zau klbfmebjh\Zeb jZajZ[hldm gh\h]h ihdhe_gby dhgljhee_jh\

^ey bklhqgbdh\ iblZgby� 
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���L_ogbq_kdb_�lj_[h\Zgby�d�dhgljhee_jZf  
 
K lhqdb aj_gby lj_[h\Zgbc d dhgljhee_jZf, we_f_glu fZ]gblghc

kbkl_fu b� khhl\_lkl\_ggh� lj_[h\Zgby d bklhqgbdZf iblZgby fh`gh jZa[blv

gZ ^\_ ]jmiiu� I_j\Zy \dexqZ_l \ k_[y ih\hjhlgu_ fZ]gblu b nhdmkbjmxsb_

ebgau� Z \lhjZy – keZ[hlhqgu_ dhjj_dpbb� We_f_glu i_j\hc ]jmiiu

g_ihkj_^kl\_ggh mijZ\eyxl iheh`_gb_f imqdZ b lj_[mxl \ukhdhc

klZ[bevghklb b lhqghklb bklhqgbdZ iblZgby� Lbibqgu_ lj_[h\Zgby ^ey wlhc
]jmiiu fZ]gblguo we_f_glh\ e_`Zl \ ^bZiZahg_ hl ����� ^h ������� D

bklhqgbdZf iblZgby dhjj_dlhjh\ lj_[h\Zgby agZqbl_evgh gb`_� DZd ijZ\beh�

klZ[bevghklv b lhqghklv lZdbo mkljhckl\ e_`Zl \ ^bZiZahg_ � –  0.1%.  
AgZqbl_evgh_ jZaebqb_ f_ljheh]bq_kdbo lj_[h\Zgbc d

ij_h[jZah\Zl_eyf ij_^iheZ]Z_l jZajZ[hldm b bkihevah\Zgb_ dZd fbgbfmf

^\mo jZaebqguo ijb[hjh\ – ij_pbabhggh]h pbnjhZgZeh]h\h]h

ij_h[jZah\Zl_ey ^ey bklhqgbdh\ iblZgby ih\hjhlguo fZ]gblh\ b ebga b

g_^hjh]h]h P:IZ kj_^g_]h deZkkZ ^ey bklhqgbdh\ iblZgby dhjj_dlhjh\� WlZ

jZ[hlZ ihk\ys_gZ jZajZ[hld_ b kha^Zgbx bgl_ee_dlmZevguo dhgljhee_jh\

^ey bklhqgbdh\ iblZgby dhjj_dlhjh\� 
Bklhqgbdb iblZgby dhjj_dlhjh\ y\eyxlky hlghkbl_evgh fZehfhsgufb

b ljZ^bpbhggh \uihegyxlky fgh]hdZgZevgufb� Hgb jZkiheZ]Zxlky \ h^ghc

klhcd_ klZg^ZjlZ ©<brgyª b h[uqgh bf_xl �� dZgZeh\� Ijh_dlbjh\Zgb_

fgh]hdZgZevgh]h dhgljhee_jZ ij_^klZ\ey_lky b _kl_kl\_gguf b

wdhghfbqguf� Djhf_ ��-dZgZevgh]h pbnjhZgZeh]h\h]h ij_h[jZah\Zl_ey

dhgljhee_j ^he`_g h[_ki_qblv dhgljhev lhdZ� \u^Z\Z_fh]h \ gZ]jmadm� GZ

kh\j_f_gghf nbabq_kdhf dhfie_dk_ bkihevamxlky khlgb bklhqgbdh\

iblZgby� ihwlhfm dhgljhev bo nmgdpbhgbjh\Zgby y\ey_lky [_amkeh\guf

lj_[h\Zgb_f� >ey ih\ur_gby gZ^_`ghklb \k_c kbkl_fu jZamfgh

dhgljhebjh\Zlv g_ lhevdh lhd \ gZ]jmad_� gh b gZijy`_gby gZ g_c� LZdbf

h[jZahf� fbgbfZevgh_ dhebq_kl\h baf_jbl_evguo dZgZeh\ khklZ\ey_l ��� >ey

l_ogheh]bq_kdh]h dhgljhey p_e_khh[jZagh ij_^mkfhlj_lv ^hihegbl_evgu_

dZgZeu� ^h\_^y bo h[s__ dhebq_kl\h ^h ��� Fgh]b_ bklhqgbdb iblZgby djhf_

ZgZeh]h\uo kb]gZeh\ lj_[mxl _s_ b eh]bq_kdh]h \\h^Z�\u\h^Z� K wlhc p_evx

[ehd `_eZl_evgh ^hihegblv j_]bkljZfb \\h^Z b \u\h^Z eh]bq_kdbo kb]gZeh\� 
G_\ukhdb_ lj_[h\Zgby d f_ljheh]bq_kdbf oZjZdl_jbklbdZf

dhgljhee_jZ bklhqgbdh\ iblZgby dhjj_dlhjh\ iha\heyxl \uihegblv

ZgZeh]h\mx qZklv mkljhckl\Z [_a bkihevah\Zgby ]Zev\Zgbq_kdhc jZa\yadb� qlh

agZqbl_evgh m^_r_\ey_l mkljhckl\h� H^gZdh� ebgbb i_j_^Zqb ZgZeh]h\uo

kb]gZeh\ [_amkeh\gh ^he`gu \uihegylvky ih ^\moijh\h^ghc l_ogheh]bb� <

wlhf kemqZ_ h[s__ dhebq_kl\h ZgZeh]h\uo kh_^bg_gbc f_`^m dhgljhee_jhf

b bklhqgbdZfb iblZgby khklZ\ey_l �⋅40+2⋅�� ��� ebgbc� FbgbfZevgh_

dhebq_kl\h kh_^bg_gbc j_]bkljh\ \\h^Z�\u\h^Z khklZ\ey_l � ����� ��� Blh]h�
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ihegh_ dhebq_kl\h kh_^bgbl_evguo ebgbc b� khhl\_lkl\_ggh� dhglZdlh\

jZat_fh\ ^hklb]Z_l ���� Kh\j_f_ggZy we_f_glgZy [ZaZ g_ ij_iylkl\m_l

\u\h^m lZdh]h dhebq_kl\Z kb]gZeh\ ba h^gh]h [ehdZ klZg^ZjlZ ©<brgyª�

h^gZdh wlh ijb\h^bl d fZkk_ g_m^h[kl\ \ ijhp_kk_ wdkiemZlZpbb kbkl_fu�

Ihwlhfm ij_^klZ\ey_lky p_e_khh[jZaguf j_Zebah\Zlv dhgljhee_j kbkl_fu \

\b^_ ^\mo [ehdh\� Djhf_ lh]h� \u[hj lZdh]h \ZjbZglZ agZqbl_evgh mijhsZe

\kljh_ggh_ ijh]jZffgh_ h[_ki_q_gb_� 
>ey kh_^bg_gby fgh`_kl\Z dhgljhee_jh\ bklhqgbdh\ iblZgby k

mijZ\eyxsbfb W<F lj_[m_lky \u[jZlv dZdmx-lh klZg^Zjlgmx kj_^m

i_j_^Zqb ^Zgguo� Ijb bah[bebb klZg^Zjlh\ ^ey i_j_^Zqb ^Zgguo f_`^m

W<F b i_jbn_jb_c� ^hklZlhqgh jZkijhkljZg_gguo b m^h\e_l\hjyxsbo

lj_[h\Zgbyf wdkiemZlZpbb gZ [hevrbo nbabq_kdbo dhfie_dkZo kms_kl\m_l g_

lZd m` b fgh]h� < ihke_^g__ \j_fy \ fbjh\uo nbabq_kdbo p_gljZo \k_

[hevr__ jZkijhkljZg_gb_ ihemqZ_l CANbus >�@� jZajZ[hlZgguc

i_j\hgZqZevgh ^ey Z\lhfh[bevghc ijhfure_gghklb� >hklhbgkl\Z wlh]h

klZg^ZjlZ 
– \ukhdZy gZ^_`ghklv� 
– ]ZjZglbjh\Zggh_ \j_fy ^hklZ\db iZd_lZ k \ukhdbf ijbhjbl_lhf� 
– rbjhdZy ih^^_j`dZ ijhba\h^bl_e_c we_f_glghc [Zau� 
– \hafh`ghklv ]Zev\Zgbq_kdhc jZa\yadb f_`^m mkljhckl\hf b kj_^hc

i_j_^Zqb ^Zgguo� 
– hlghkbl_evgh g_\ukhdZy gZ]jmadZ gZ ijhp_kkhj hdhg_qgh]h mkl-
jhckl\Z; 

dhfi_gkbjmxl g_\ukhdmx� ih kh\j_f_gguf f_jdZf� ijhimkdgmx

kihkh[ghklv, l_f [he__� qlh bkihevah\Zgb_ ijhp_kkhjZ \ mkljhckl\_

agZqbl_evgh mf_gvrZ_l lj_[h\Zgby d ljZnnbdm� 
Bkoh^y ba \ur_baeh`_ggh]h� [ueh ijbgylh j_r_gb_ \kljhblv \

dhgljhee_ju bklhqgbdh\ iblZgby bgl_jn_ck CANbus. 
< fbj_ kms_kl\m_l g_kdhevdh ^hklZlhqgh jZkijhkljZg_gguo klZg^Zjlh\

\ukhdh]h mjh\gy� [Zabjmxsboky gZ rbg_ CAN� KljmdlmjZ b j_kmjku

bkihevah\Zgghc fbdjhW<F dhgljhee_jZ g_ ij_iylkl\mxl j_ZebaZpbb dZdh]h-
eb[h \ukhdhmjh\g_\h]h klZg^ZjlZ� H^gZdh� ijZdlbq_kdb gZ \k_o nbabq_kdbo

mklZgh\dZo bgklblmlZ� ]^_ ij_^iheZ]Z_lky bkihevah\Zgb_ jZajZ[hlZgguo

dhgljhee_jh\ �<WII-�� <WII-�� <WII-�� <WII-������ \ dZq_kl\_ W<F

gb`g_]h mjh\gy bkihevam_lky fbdjhW<F H^j_ghd� ^ey dhlhjhc j_ZebaZpby

dZdh]h-eb[h \ukhdhmjh\g_\h]h klZg^ZjlZ [m^_l kms_kl\_gghc gZ]jmadhc� <

kbem wlh]h \ l_dms_c j_ZebaZpbb \kljh_ggh]h ijh]jZffgh]h h[_ki_q_gby

dhgljhee_jZ ih^^_j`dZ dZdbo-eb[h \ukhdhmjh\g_\uo klZg^Zjlh\ g_

\uiheg_gZ� 
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���KljmdlmjZ�dhgljhee_jh\�^ey�bklhqgbdh\�iblZgby  
 
J_amevlZlhf \ur_hibkZggh]h ZgZebaZ y\behkv j_r_gb_ j_Zebah\Zlv 

dhgljhee_j bklhqgbdh\ fgh]hdZgZevguo bklhqgbdh\ iblZgby dhjj_dlhjh\

mkdhjbl_evguo dhfie_dkh\ \ \b^_ ^\mo hl^_evguo [ehdh\� 
:PI ^he`_g h[_ki_qb\Zlv �� ^\moijh\h^guo dZgZeh\ baf_j_gby k

lhqghklvx g_ om`_ ����� � dZgZeh\ \uoh^gh]h j_]bkljZ b � dZgZeh\ \oh^gh]h

j_]bkljZ k hilbq_kdhc jZa\yadhc� bgl_jn_ck d rbg_ CANbus k

]Zev\Zgbq_kdhc baheypb_c hl kj_^u i_j_^Zqb ^Zgguo� 
P:I ^he`_g h[_ki_qb\Zlv �� ^\moijh\h^guo dZgZeh\ gZijy`_gby k

lhqghklvx g_ om`_ ����� � dZgZeh\ \uoh^gh]h j_]bkljZ b � dZgZeh\ \oh^gh]h

j_]bkljZ k hilbq_kdhc jZa\yadhc� bgl_jn_ck d rbg_ CANbus k

]Zev\Zgbq_kdhc baheypb_c hl kj_^u i_j_^Zqb ^Zgguo� 
Kljmdlmjgh_ j_r_gb_ h[hbo [ehdh\ \u]ey^bl hq_gv koh`bf h[jZahf�

jZaebqb_ [ehdh\ aZdexqZ_lky lhevdh \ ZgZeh]h\hc qZklb b \ lbi_

ijbf_gy_fuo jZat_fh\� 
 
 

;ehd-ko_fZ fh^mey CANADC 40×24 
 
 

 
 

 
 
 

<oh^ghc 
j_]bklj 

<uoh^ghc 
j_]bklj 

Fbdjh- 
ijhp_kkhj 

IIAM �D×8 
HAM ��D×8 

:PI ��×24 

CANbus 
dhgljhee_j 

� \oh^h\ � \uoh^h\ �� \oh^h\ 
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;ehd-ko_fZ fh^mey CANDAC 16×16 

 
 

Pbnjh\Zy qZklv h[hbo fh^me_c \u]ey^bl ijZdlbq_kdb b^_glbqgh b

\dexqZ_l \ k_[y�  
– fbdjhW<F gZ hkgh\_ fbdjhijhp_kkhjZ DS80C��� k HAM _fdhklvx

32 D[Zcl; 
–  CANbusdhgljhee_j k ]Zev\Zgbq_kdhc baheypb_c hl ebgbb k\yab� 
– fbdjhko_fm ijh]jZffbjm_fhc eh]bdb� bgl_]jbjmxs_c \k_ pbnjh\u_

mkljhckl\Z� kludh\dm k ZgZeh]h\hc qZklvx b j_Zebamxs_c nmgdpbb

\oh^gh]h b \uoh^gh]h j_]bkljZ� 
 
 

���Bgl_jn_ck�d�rbg_�CANbus 
 
>ey j_ZebaZpbb bgl_jn_ckZ d rbg_ CANbus [ueZ \u[jZgZ

jZkijhkljZg_ggZy fbdjhko_fZ dhgljhee_jZ AN������ Wlhl dhgljhee_j [ue

\u[jZg \ kbem _]h mgb\_jkZevghklb� Hg h[_ki_qb\Z_l e_]dmx kludh\dm k

jZaebqgufb lbiZfb fbdjhijhp_kkhjh\� iha\hey_l jZ[hlZlv dZd k dhjhldbfb�

lZd b ^ebggufb b^_glbnbdZlhjZfb� Z lZd`_ h[e_]qZ_l jZ[hlm k fgh]bfb

lbiZfb khh[s_gbc [eZ]h^Zjy gZebqbx g_kdhevdbo ijh]jZffguo dZgZeh\�

>ey kludh\db k rbghc� j_Zebah\Zgghc gZ \blhc iZj_� ijbf_g_gZ fbdjhko_fZ

ljZgkb\_jZ PCA82C251T� h[_ki_qb\ZxsZy jZ[hlm k fZdkbfZevghc

kdhjhklvx� h]h\hj_gghc klZg^Zjlhf �� F[h^�� LjZgkb\_j aZiblu\Z_lky hl

DC-DC dhg\_jl_jZ� k dhgljhee_jhf kh_^bgy_lky ihkj_^kl\hf kdhjhklguo

hiljhgh\� Wlbf h[_ki_qb\Z_lky ]Zev\Zgbq_kdZy baheypby mkljhckl\Z hl

dhffmgbdZpbhgghc ebgbb�  

<oh^ghc 
j_]bklj 

<uoh^ghc 
j_]bklj 

Fbdjh- 
ijhp_kkhj 

IIAM �D×8 
HAM ��D×8 

P:I ��×16 

CANbus 
dhgljhee_j 

� \oh^h\ � \uoh^h\ �� \uoh^h\ 
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���PbnjhZgZeh]h\uc�ij_h[jZah\Zl_ev 
 
Ijb ijh_dlbjh\Zgbb pbnjhZgZeh]h\h]h ij_h[jZah\Zl_ey [ueZ \u[jZgZ

ko_fZ k bkihevah\Zgb_f h^ghc fbdjhko_fu P:I� dhlhjZy ihhq_j_^gh

]_g_jbjm_l gZijy`_gb_ ^ey khhl\_lkl\mxs_]h dZgZeZ� dhlhjh_ aZl_f

aZihfbgZ_lky gZ _fdhklb� ]^_ b ojZgblky ^h ihke_^mxs_]h h[gh\e_gby� AZjy^

gZ _fdhklyo h[gh\ey_lky q_j_a �� fk_d� GZijy`_gb_ k _fdhkl_c kgbfZ_lky k

ihfhsvx hi_jZpbhgguo mkbebl_e_c k fZeuf \oh^guf lhdhf� Bkihevah\Zgb_

\ dZq_kl\_ hkgh\gh]h P:IZ ��-jZajy^ghc fbdjhko_fu iha\hey_l bf_lv aZiZk

ih fhghlhgghklb oZjZdl_jbklbdb� Z ijb bkihevah\Zgbb ^hihegbl_evgh]h

bklhqgbdZ hihjgh]h gZijy`_gby �BHG� ihemqblv [he__ \ukhdh_ agZq_gb_

lhqghklb b klZ[bevghklb \uoh^gh]h gZijy`_gby� ;ehd-ko_fZ
fgh]hdZgZevgh]h pbnjhZgZeh]h\h]h ij_h[jZah\Zl_ey ijb\_^_gZ gb`_� 

 

 
Hkgh\guf \j_fy-aZ^Zxsbf we_f_glhf jZ[hq_]h pbdeZ y\ey_lky lZcf_j

ijhp_kkhjZ CT�� Wlhl lZcf_j fh`_l jZ[hlZlv \ j_`bf_ ��-jZajy^gh]h
lZcf_jZ k i_j_aZ]jmadhc� l�_� ihke_ i_j\hgZqZevgh]h klZjlZ h[kem`b\Zgb_

AD669

Fmevlbie_dkhj

Dh^Ghf_j dZgZeZ

<uoh^ <uoh^

BHG
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ijhp_kkhjhf g_ lj_[m_lky� Khhl\_lkl\_ggh� klZ[bevghklv ijhp_kkh\

hij_^_ey_lky lhevdh klZ[bevghklvx d\Zjp_\h]h ]_g_jZlhjZ� dhlhjZy

]ZjZglbjm_lky ijhba\h^bl_e_f g_ om`_ ������ LZcf_j ]_g_jbjm_l

ij_ju\Zgby ijhp_kkhjm dZ`^u_ ����� fk� Ijhp_^mjZ ij_ju\Zgby

hkms_kl\ey_l ke_^mxsb_ ^_ckl\by� 

– aZij_sZ_l \uoh^u fmevlbie_dkhjZ� hldexqZy bo hl aZihfbgZxsbo

_fdhkl_c� 
– aZghkbl \ fbdjhko_fm P:I dh^� khhl\_lkl\mxsbc gZijy`_gbx

ke_^mxs_]h dZgZeZ� 
– \uklZ\ey_l gZ fmevlbie_dkhj Z^j_k ke_^mxs_]h dZgZeZ� 
– ihke_ mklZgh\e_gby gZijy`_gby gZ \uoh^_ fbdjhko_fu P:IZ

jZaj_rZ_l \uoh^u fmevlbie_dkhjZ� kh_^bgyy aZihfbgZxsmx

_fdhklv \u[jZggh]h dZgZeZ k \uoh^hf P:IZ� 
– _keb ghf_j h[jZ[Zlu\Z_fh]h dZgZeZ jZ\_g �� �ihke_^gbc�� ijh-
ba\h^blky ijh\_jdZ neZ]Z bkiheg_gby nZceZ� ?keb mkljhckl\h \ wlh

\j_fy bkihegy_l nZce� lh ^Ze__ ijhba\h^blky _]h h[jZ[hldZ

�bgdj_f_gl dh^h\ gZijy`_gbc� aZ]jmadZ ke_^mxs_c klmi_gb nZceZ

eb[h aZ\_jr_gb_ ijhp_kkZ�� 

Fbdjhko_fZ P:IZ \dexq_gZ ih klZg^Zjlghc ko_f_� K ihfhsvx

i_j_fuq_d fh`gh \u[jZlv \dexq_gb_ \ ^\moiheyjghf j_`bf_ �hkgh\gh_�

eb[h \ h^ghiheyjghf j_`bf_ �qlh iha\hey_l \ub]jZlv \ f_ljheh]bq_kdbo

iZjZf_ljZo��  
Hkgh\ghc \deZ^ \ l_fi_jZlmjgmx klZ[bevghklv P:IZ \ghkbl _]h

\gmlj_ggbc hihjguc bklhqgbd ��� ppm/K°�� WlZ \_ebqbgZ h[_ki_qb\Z_l

lj_[m_fu_ f_ljheh]bq_kdb_ iZjZf_lju ^ey hkgh\ghc kn_ju ijbf_g_gby�

H^gZdh� jy^ ijbf_g_gbc lj_[m_l [he__ \ukhdbo f_ljheh]bq_kdbo

ihdZaZl_e_c� Ihwlhfm� \ ijhp_kk_ dhjj_dpbb ieZlu� \ ko_fm [ue \\_^_g

\g_rgbc hihjguc bklhqgbd �AD688A�� qlh iha\hey_l ^h[blvky klZ[bevghklb
\uoh^gh]h gZijy`_gby \ jZ[hq_f ^bZiZahg_ l_fi_jZlmj g_ om`_ ������ 

 

���:gZeh]h-pbnjh\hc�ij_h[jZah\Zl_ev 
 
:gZeh]h-pbnjh\hc ij_h[jZah\Zl_ev ihkljh_g gZ hkgh\_ fbdjhko_fu

^_evlZ-kb]fZ ij_h[jZah\Zl_ey �ADS����� b ZgZeh]h\uo fmevlbie_dkhjh\�

;ehd-ko_fZ ZgZeh]h-pbnjh\h]h ij_h[jZah\Zl_ey ijb\_^_gZ gb`_� 
< dZq_kl\_ \oh^guo ^\moijh\h^guo fmevlbie_dkhjh\ bkihevamxlky

fbdjhko_fu MPC���� dhlhju_ bf_xl \kljh_ggmx aZsblm \oh^guo p_i_c�

<kljh_ggZy aZsblZ fmevlbie_dkhjh\ ^himkdZ_l ihiZ^Zgb_ gZ \oh^u

gZijy`_gby ^h �� <� Ijbf_g_gb_ wlbo fbdjhko_f iha\hey_l kms_kl\_ggh

mijhklblv ihkljh_gb_ \oh^ghc qZklb baf_jbl_ey�  
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Qlh[u mkljZgblv \ebygb_ \oh^gh]h lhdZ ij_h[jZah\Zl_ey� dhlhjuc

bf__l agZqbl_evgmx \_ebqbgm ijb \ukhdbo jZ[hqbo qZklhlZo�

fmevlbie_dkhju ih^dexqZxlky d ij_h[jZah\Zl_ex q_j_a ijh]jZffbjm_fuc

mkbebl_ev� dhlhjuc iha\hey_l mkbeb\Zlv \oh^gu_ kb]gZeu \ ��� ��� b ����

jZa� MijZ\e_gb_ dhwnnbpb_glhf mkbe_gby b ghf_jhf dZgZeZ hkms_kl\ey_lky

hl fbdjhW<F ihkj_^kl\hf fbdjhko_fu ijh]jZffbjm_fhc eh]bdb�  
:gZeh]h\u_ fmevlbie_dkhju b ijh]jZffbjm_fuc mkbebl_ev �PGA) 

hij_^_eyxl qZklv iZjZf_ljh\ baf_jbl_ey� KmffZ kbgnZaghc b

^bnn_j_gpbZevghc khklZ\eyxs_c kb]gZeZ g_ ^he`gZ ij_\urZlv �� <�

Ih^Z\e_gb_ kbgnZagh]h kb]gZeZ hkms_kl\ey_lky iheghklvx fbdjhko_fhc

ijh]jZffbjm_fh]h mkbebl_ey b \ om^r_f kemqZ_ ij_\urZ_l �� ^[ �lbih\Zy

\_ebqbgZ g_ f_g__ ��� ^[�� 
Bklhqgbd hihjgh]h gZijy`_gby �BHG� ijbf_g_g \g_rgbc� lZd dZd

iZjZf_lju BHGZ fbdjhko_fu :PI y\eyxlky g_m^h\e_l\hjbl_evgufb ^ey

^Zggh]h ijbf_g_gby �lbih\Zy \_ebqbgZ ^j_cnZ �� ppm/K°).  
Kb]fZ-^_evlZ ij_h[jZah\Zl_eb h[_ki_qb\Zxl \ukhdmx jZaj_rZxsmx

kihkh[ghklv b gbadbc mjh\_gv rmfh\� gh h[eZ^Zxl gbadhc klZ[bevghklvx�

>ey dhfi_gkZpbb wlh]h g_^hklZldZ bkihevam_lky ijhp_^mjZ dZeb[jh\db�

dhlhjZy ^he`gZ ijhba\h^blvky� dZd mdZaZgh \ ^Zgguo gZ fbdjhko_fm� ©ijb

kms_kl\_gghf baf_g_gbb gZijy`_gby iblZgby beb l_fi_jZlmju hdjm`Zxs_c

kj_^uª� <haeZ]Zlv gZ ihevah\Zl_ey ijbgylb_ j_r_gby h g_h[oh^bfhklb

dZeb[jh\db qj_\Zlh g_^hklh\_jgufb baf_j_gbyfb� ihwlhfm \ hkgh\ghf

j_`bf_ ijb[hjZ �fgh]hdZgZevgu_ baf_j_gby� dZeb[jh\dZ ijhba\h^blky

Z\lhfZlbq_kdb \ gZqZe_ dZ`^h]h pbdeZ fgh]hdZgZevguo baf_j_gbc� <

fbdjhko_f_ ADS���� \hafh`gu g_kdhevdh lbih\ dZeb[jh\hd� >ey ^Zggh]h

mkljhckl\Z ijbf_g_gZ ©\gmlj_ggyy dZeb[jh\dZª� dhlhjZy mkljZb\Z_l ih

f_ljheh]bq_kdbf ihdZaZl_eyf b \ lh `_ \j_fy ^Z_l g_dhlhjmx wdhghfbx \h

\j_f_gb baf_j_gby b mijhsZ_l ijh]jZffm \ fbdjhW<F� 
Kb]fZ-^_evlZ ij_h[jZah\Zl_eb bkihevamxl keh`gmx pbnjh\mx

h[jZ[hldm kb]gZeZ b dhjj_dlgh h[jZ[Zlu\Zxl lhevdh f_^e_ggh

baf_gyxsb_ky kb]gZeu� Ijb kdZqdhh[jZaghf baf_g_gbb kb]gZeZ �beb

baf_g_gbb gZ g_ba\_klgmx \_ebqbgm�� qlh bf__l f_klh ijb fgh]hdZgZevguo

baf_j_gbyo� i_j\u_ \uqbke_ggu_ dh^u y\eyxlky g_^hklh\_jgufb� < ijb[hj_

wlh mqblu\Z_lky b ijb fgh]hdZgZevguo baf_j_gbyo g_^hklh\_jgu_ �beb

ij_^iheh`bl_evgh g_^hklh\_jgu_� agZq_gby Zggmebjmxlky�  
Ihe_agh lZd`_ mqblu\Zlv� qlh ijb[hj wnn_dlb\gh ih^Z\ey_l ihf_ob k

i_jbh^hf ih\lhj_gby djZlguf \j_f_gb baf_j_gby �b [he__

\ukhdhqZklhlgu_�� Ih wlhc ijbqbg_ g_ j_dhf_g^m_lky mklZgZ\eb\Zlv \j_fy

baf_j_gby f_g__ �� fk_d� 
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���<kljh_ggh_�ijh]jZffgh_�h[_ki_q_gb_  
 
< dZq_kl\_ fbdjhijhp_kkhjZ ^ey \kljh_gghc W<F [ue \u[jZg

DS80C��� ijhba\h^kl\Z Dallas Semiconductors� Wlhl fbdjhijhp_kkhj

hlghkbl_evgh g_^hjh]hc� h[eZ^Z_l \ukhdhc ijhba\h^bl_evghklvx b

kgZ[`_g \k_c g_h[oh^bfhc ^ey ^Zggh]h ijbeh`_gby i_jbn_jb_c�

<kljh_ggZy fbdjhW<F j_Zebam_l g_keh`guc ijhlhdhe h[f_gZ k

mijZ\eyxs_c W<F b h[_ki_qb\Z_l \k_ g_h[oh^bfu_ j_`bfu jZ[hlu

mkljhckl\ gZ ieZl_� < l_dms_c \_jkbb ijh]jZffgh]h h[_ki_q_gby

j_Zebah\Zg h[f_g k CANbus khh[s_gbyfb kh klZg^Zjlgufb

b^_glbnbdZlhjZfb b q_lujvfy nbdkbjh\Zggufb kdhjhklyfb� � F[h^� ����

��� b ��� D[h^� Ihe_ b^_glbnbdZlhjZ bkihevam_lky ^ey Z^j_kZpbb�              

� [blh\uo ihabpbc hij_^_eyxl Z^j_k mkljhckl\Z gZ ebgbb� Wlhl Z^j_k 
aZ^Z_lky gZ ieZl_ mkljhckl\Z i_j_fuqdZfb� HklZevgu_ [blu hij_^_eyxl

lbi h[f_gZ �Z^j_kguc- rbjhdh\_sZl_evguc� d [ehdm�hl [ehdZ� beb g_

bkihevamxlky� Ihgylb_ ©Z^j_k HOSTZª hlkmlkl\m_l� qlh iha\hey_l gZ ebgbb
kms_kl\h\Zlv g_kdhevdbf mijZ\eyxsbf maeZf� >Zevg_crZy ^_lZebaZpby

ijhba\h^blky ih i_j\hfm [Zclm ^Zgguo� 
Ih^jh[guc kibkhd dhfZg^ ijb\h^blky \ hibkZgbb dZ`^h]h mkljhckl\Z�

a^_kv fu hklZgh\bfky ebrv gZ g_dhlhjuo oZjZdl_jguo hkh[_gghklyo� Djhf_

ki_pbnbq_kdbo ^ey dZ`^h]h mkljhckl\Z dhfZg^� kms_kl\m_l jy^ dhfZg^�

Fmevlbie_dkhj

PGA

:PI BHG

DZgZe D�mk� Dh^
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h[sbo ^ey \k_o mkljhckl\� Wlb dhfZg^u eb[h hljZ`Zxl gZebqb_ h[s_]h

h[hjm^h\Zgby ^ey jZaebqguo mkljhckl\ �dZd gZijbf_j j_]bklju

\\h^Z�\u\h^Z�� lZd b \kihfh]Zl_evgu_ dhfZg^u� h[e_]qZxsb_ h[kem`b\Zgb_

kbkl_fu� 
D ijbf_jm� dZ`^uc [ehd \u^Z_l iZd_l k\hbo Zljb[mlh\� \ dhlhju_

\oh^yl� 

Lbi [ehdZ �CANDAC-16×16, CANADC40, CDAC��� b l�^��. 
<_jkby ZiiZjZlgh]h h[_ki_q_gby� 
<_jkby ijh]jZffgh]h h[_ki_q_gby� 
IjbqbgZ \u^Zqb wlh]h iZd_lZ� 

Wlhl iZd_l \u^Z_lky ih ke_^mxsbf ijbqbgZf� \dexq_gb_ iblZgby�

gZ`Zlb_ dghidb ©K[jhkª� Z^j_kguc aZijhk b [_aZ^j_kguc aZijhk� LZdbf

h[jZahf� dhgljhee_j \k_]^Z fh`_l hij_^_eblv� dZdb_ mkljhckl\Z

ijbkmlkl\mxl gZ ebgbb� Wlh ihfh]Z_l jZa[bjZlvky k g_ijZ\bevgh

mklZgh\e_ggufb i_j_fuqdZfb� h[gZjm`b\Zlv mkljhckl\Z k mklZj_\rbf

ijh]jZffguf h[_ki_q_gb_f�  
< [ehd_ CANDAC16×�� fbdjhW<F j_Zebam_l ijhklmx jZ[hlm

�aZibkv�ql_gb_ j_]bkljh\ \\h^Z�\u\h^Z� aZibkv gZijy`_gby \ dZgZe P:IZ�

kqblu\Zgb_ wlh]h dh^Z ^ey dhgljhey� b [he__ keh`gmx� < iZfylv fbdjhW<F

fh`_l [ulv aZibkZgh ^h �-fb nZceh\� hibku\Zxsbo baf_g_gb_ \uoh^guo

gZijy`_gbc P:Ih\ \h \j_f_gb f_lh^hf dmkhqgh-ebg_cghc bgl_jiheypbb�  
NZce khklhbl ba ihke_^h\Zl_evghklb aZibk_c� dZ`^Zy ba dhlhjuo

hibku\Z_l ih\_^_gb_ \uoh^h\ P:IZ gZ \j_f_gghf hlj_ad_ g_ [he__ ��� k_d. 
AZibkv \dexqZ_l \ k_[y dhebq_kl\h bgdj_f_glh\ b kh[kl\_ggh bgdj_f_glu

^ey dZ`^h]h dZgZeZ� Dhebq_kl\h bgdj_f_glh\ wd\b\Ze_glgh hlj_adm \j_f_gb

k \j_f_gguf d\Zglhf �� fk_d� Bgdj_f_glu ij_^klZ\eyxl ba k_[y agZdh\u_

\_ebqbgu� dhlhju_ kmffbjmxlky k l_dmsbf agZq_gb_f dh^h\� aZ]jm`Z_fuo \

P:I� ?keb gZ ^Zgghc klmi_gb ^ey dZdh]h-eb[h dZgZeZ g_ lj_[m_lky baf_gylv
\uoh^gh_ gZijy`_gb_� \_ebqbgm bgdj_f_glZ ke_^m_l mdZaZlv gme_\hc�  

Ijhp_kk h[jZ[hldb aZibkb ijhbkoh^bl ke_^mxsbf h[jZahf� DZ`^u_   
�� fk_d �\ khhl\_lkl\bb k ij_ju\Zgbyfb hkgh\gh]h lZcf_jZ ijhp_kkZ�

fbdjhW<F kmffbjm_l dh^u gZijy`_gbc ^ey \k_o \uoh^h\ P:IZ k

khhl\_lkl\mxsbfb bgdj_f_glZfb� kh^_j`Zsbfbky \ ^Zgghc aZibkb� Ihke_

wlh]h kq_lqbd bgdj_f_glh\ mf_gvrZ_lky gZ _^bgbpm� ?keb kq_lqbd

bkq_jiZeky� lh fbdjhW<F ih^]hlZ\eb\Z_l ^ey h[jZ[hldb ke_^mxsmx aZibkv�

Wlh ijh^he`Z_lky ^h bkq_jiZgby nZceZ�  
 NZceu kgZ[`_gu f_ldZfb� qlh iha\hey_l hj]Zgbah\Zlv ]jmiih\hc klZjl

b kbgojhggh_ baf_g_gb_ \h \j_f_gb gZijy`_gbc ^ey \k_o beb ]jmiiu P:Ih\

gZ ebgbb� G_hij_^_e_gghklv \h \j_f_gb ^ey hl^_evgh]h dZgZeZ khklZ\ey_l   
�� fk_d� gh lhqghklv b klZ[bevghklv hkgh\guo qZkh\ ijhp_kkZ g_ om`_ ������ 
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< [ehd_ CANADC�� fbdjhW<F j_Zebam_l ^\Z hkgh\guo j_`bfZ

baf_j_gbc- fgh]hdZgZevguc b h^ghdZgZevguc� >ey fgh]hdZgZevgh]h j_`bfZ
aZ^Zxlky ghf_jZ i_j\h]h b ihke_^g_]h dZgZeZ kdZgbjh\Zgby� hlf_qZ_lky

gm`gh eb \u^Z\Zlv baf_j_ggmx bgnhjfZpbx \ ebgbx beb ijhklh aZibku\Zlv

__ \h \gmlj_ggbc [mn_j b \u^Z\Zlv gZjm`m ih ki_pbZevghfm aZijhkm� Z lZd`_

mdZaZgb_ ijhba\h^blv eb h^bg pbde kdZgbjh\Zgby eb[h ijhba\h^blv

baf_j_gby \iehlv ^h ij_ju\Zgby ih dhfZg^_ �[_kdhg_qgh�� Wlhl j_`bf

kgZ[`Z_lky lZd`_ f_ldhc� qlh iha\hey_l hj]Zgbah\Zlv h^gh\j_f_gguc klZjl

]jmiiu ijb[hjh\ ^ey kbgojhgbaZpbb baf_j_gbc�  
< h^ghdZgZevghf j_`bf_ lZd`_ ihf_qZ_lky \u^Z\Zlv eb baf_j_gby \

ebgbx beb kdeZ^u\Zlv \h \gmlj_ggbc [mn_j� Ke_^m_l hlf_lblv� qlh \

h^ghdZgZevghf j_`bf_ bgnhjfZpby aZihfbgZ_lky \ dhevp_\hf [mn_j_

_fdhklvx ���� baf_j_gbc� Z \j_fy dZ`^h]h baf_j_gby fh`_l [ulv hl � fk_d

^h ��� fk_d� LZdbf h[jZahf� ijb[hj fh`_l \uihegylv nmgdpbb pbnjh\h]h

hkpbeeh]jZnZ� Wlh ^Z_l \hafh`ghklv ih^jh[gh bkke_^h\Zlv ih\_^_gb_

\uoh^guo iZjZf_ljh\ bklhqgbdZ \h \j_f_gb �\_ebqbgZ imevkZpbc� oZjZdl_j

i_j_oh^Z hl h^gh]h mjh\gy d ^jm]hfm� gZebqb_ \ha[m`^_gby b l�^��� Djhf_

lh]h� gZebqb_ nZceZ� ojZgys_]h ih\_^_gb_ bklhqgbdZ� qj_a\uqZcgh ihe_agh

ijb ihbkd_ ©kemqZcguoª� g_h[tykgbfuo k[jhkh\ imqdZ� 
 
 

���Hkgh\gu_�iZjZf_lju  
 

IZjZf_lju [ehdZ CANDAC-16×16 
JZajy^ghklv P:IZ �� [bl 
JZaj_rZxsZy kihkh[ghklv �� [bl 
Lhqghklv \ ^bZiZahg_ l_fi_jZlmj �^ey fh^_eb

CANDAC-16×16 M) 
0.1% (0.03%) 

<uoh^gh_ gZijy`_gb_ �\hafh`gZ mgbiheyjgZy rdZeZ� ±��< ���<� 
Khijhlb\e_gb_ gZ]jmadb �� DHf 
<j_f_gghc d\Zgl ijb bkiheg_gbb nZceZ �� fk 
Dhebq_kl\h nZceh\ \ iZfylb 8 
Dhebq_kl\h aZibk_c \ nZce_ 60 
Lhqghklv \gmlj_ggbo qZkh\ 0.1% 
KlZ[bevghklv \gmlj_ggbo qZkh\  0.01% 
DZgZeh\ \uoh^gh]h j_]bkljZ 8 
Dhffmlbjm_fh_ gZijy`_gb_ �� < 
Dhffmlbjm_fuc lhd ��� f: 
DZgZeh\ \oh^gh]h j_]bkljZ 8 
<oh^gh_ gZijy`_gb_ kjZ[Zlu\Zgby 2.5 – ��� < 



 14 

<oh^gh_ khijhlb\e_gb_ j_]bkljZ \\h^Z ��� Hf 
>himklbfh_ gZijy`_gb_ ^ey ]Zev\Zgbq_kdhc baheypbb

j_]bkljh\ 
���� < 

Kdhjhklb h[f_gZ 1000, 500, 250, 
125 D[h^ 

GZijy`_gb_ iblZgby [ehdZ �<  
Ihlj_[ey_fuc lhd F_g__ � : 

 
IZjZf_lju [ehdZ CANADC-40×24 

JZajy^ghklv :PI �� [bl 
JZaj_rZxsZy kihkh[ghklv �� [bl 
Wnn_dlb\gh_ dhebq_kl\h jZajy^h\ g_ f_g__  �� [bl 
Lhqghklv \ ^bZiZahg_ l_fi_jZlmj 0.03% 
Hkgh\gu_ ^bZiZahgu \oh^guo gZijy`_gbc ±��< b ±�< 
>hihegbl_evgu_ ^bZiZahgu \oh^guo gZijy`_gbc ±���< b

±����< 
<oh^gh_ khijhlb\e_gb_ :PI ��FHf 
KmffZ kbgnZaghc b ^bnn_j_gpbZevghc khklZ\eyxs_c

kb]gZeZ 
±�� < 

Ih^Z\e_gb_ kbgnZagh]h kb]gZeZ �� ^[ 
<j_fy baf_j_gby Hl � ^h ��� fk 
DZgZeh\ \uoh^gh]h j_]bkljZ 8 
Dhffmlbjm_fh_ gZijy`_gb_ �� < 
Dhffmlbjm_fuc lhd ��� f: 
DZgZeh\ \oh^gh]h j_]bkljZ 8 
<oh^gh_ gZijy`_gb_ kjZ[Zlu\Zgby 2.5 – ��� < 
<oh^gh_ khijhlb\e_gb_ j_]bkljZ \\h^Z ��� Hf 
>himklbfh_ gZijy`_gb_ ^ey ]Zev\Zgbq_kdhc baheypbb

j_]bkljh\ 
���� < 

Kdhjhklb h[f_gZ 1000, 500, 250, 
��� D[h^ 

GZijy`_gb_ iblZgby [ehdZ �<  
Ihlj_[ey_fuc lhd F_g__ � : 
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���AZdexq_gb_  
 
JZajZ[hlZggu_ mkljhckl\Z m^h\e_l\hjyxl knhjfmebjh\Zgguf

lj_[h\Zgbyf ^ey dhgljhee_jh\ fgh]hdZgZevguo bklhqgbdh\ iblZgby

dhjj_dlhjh\� ;ueZ ijhba\_^_gZ i_j\Zy iZjlby jZajZ[hlZgguo [ehdh\� I_j\u_

[ehdb jZ[hlZxl gZ mklZgh\d_ <WII-�� ]^_ hl gbo mijZ\eyxlky bklhqgbdb

iblZgby EBG:DZ <Q-���� QZklv mkljhckl\ ihklZ\e_gZ gZ mklZgh\dm FEL, 
k_cqZk ^ey gbo ibr_lky mijZ\eyxs__ ijh]jZffgh_ h[_ki_q_gb_� Ih ijh_dlm

kbkl_fu iblZgby mklZgh\db <WII-���� \k_ mijZ\e_gb_ bklhqgbdZfb iblZgby
dhjj_dlhjh\ [m^_l ijhba\h^blvky k ihfhsvx hibkZgguo mkljhckl\�  

GZdhie_gguc hiul iha\hebe jZajZ[hlZlv ke_^mxsmx fh^_ev

bgl_ee_dlmZevgh]h dhgljhee_jZ bklhqgbdh\ iblZgby �CDAC��� k [he__

\ukhdbfb f_ljheh]bq_kdbfb oZjZdl_jbklbdZfb� Ihke_ aZ\_jr_gby

bkiulZgbc b ijhba\h^kl\Z iZjlbb wlbo mkljhckl\� hg lZd`_ [m^_l hibkZg�  
Ih^jh[gh_ hibkZgb_ b jmdh\h^kl\h ^ey ihevah\Zl_ey hibkZgguo

mkljhckl\ fh`gh gZclb gZ bgklblmlkdhf WEB-kZcl_ ih Z^j_km 
http://www.inp.nsk.su/~kozak/designs/designs.htm 

 
 
 

Ebl_jZlmjZ 
 

1. X�<� AZjm^g_\� b ^j� Bgl_jihebjmxsb_ pbnjhZgZeh]h\u_

ij_h[jZah\Zl_eb ^ey kbkl_f iblZgby we_dljhnbabq_kdbo mklZgh\hd. 
< dg� Ljm^u �� \k_khxagh]h kh\_sZgby ih mkdhjbl_eyf

aZjy`_gguo qZklbp� l��� k.121-���� HBYB � >�-92-���� >m[gZ ����� 

2. CAN Specification Version 2.0, 1991, Robert Bosch GmbH, Postfach 50, 
D-7000 Stuttgard 1.. 

 

 


