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1 Introduction  

Rfgq sqcp k_ls_j glajsbcq gknmpr_lr q_dcrw _lb glqr_jj_rgmlgldmpk_rgml pcj_rcb rm rfc QBE1...V
qcpgcq md?p`grp_pw U_tcdmpk Eclcp_rmp_lb glajsbcq qgknjc rsrmpg_jq dmp `_qga mncp_rgml md rfc
glqrpskclr, 

 

Rfc qcpgcq glajsbcq rfc dmjjmugle kmbcjq8 

Kmbcj ?l_jmew @_lbugbrf K_vgksk Q_knjgle P_rc ?l_jme Af_llcj 

QBE10.0V 0.. KFx /,0EQ_-q &0VGlrcpnmj_rgml' 0 

QBE1/40V /4. KFx /,0EQ_-q &0VGlrcpnmj_rgml' 0 

QBE1.60V 6. KFx /,0EQ_-q &0VGlrcpnmj_rgml' 0 
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2 Important Safety Information  

Rfgq k_ls_j amlr_glq gldmpk_rgml _lb u_plgleq rf_r ksqr `c dmjjmucb `w rfc sqcp dmp q_dc mncp_rgml
_lb rm iccn rfc npmbsar gl _ q_dc amlbgrgml, 

 

2.1 Eclcp_j Q_dcrw Qskk_pw 

A_pcdsjjw pc_b rfc dmjjmugle q_dcrw npca_srgmlq rm _tmgb ncpqml_j glhspw _lb npctclr b_k_ec rm rfc
glqrpskclr _lb _lw npmbsarq amllcarcb rm gr, Rm _tmgb nmrclrg_j f_x_pbq* njc_qc sqc rfc glqrpskclr
_q qncagdgcb, 

To Avoid Fire or Personal Injury. 

 
Use Proper Power Line. 

Mljw sqc _ jma_j-qr_rc _nnpmtcb nmucp ampb dmp amllcargle rfc glqrpskclr rm k_glq nmucp qmspacq, 

 
Ground the Instrument.  

Rfc glqrpskclr epmslbq rfpmsef rfc npmrcargtc epmslbamlbsarmp md rfc nmucp jglc, Rm _tmgb cjcarpga
qfmai* rfc epmslb amlbsarmp ksqr `c amllcarcb rm rfc c_prf, K_ic qspc rfc glqrpskclr gq epmslbcb
amppcarjw `cdmpc amllcar grq glnsr mp msrnsr rcpkgl_jq, 

 
Connect the Signal Wire Correctly.  

Rfc nmrclrg_j md rfc qgel_j ugpc gq cos_j rm rfc c_prf* qm bm lmr amllcar rfc qgel_j ugpc rm _ fgef tmjr_ec,
Bm lmr rmsaf rfc cvnmqcb amlr_arq mp amknmlclrq, 

 
Review ?jj Rcpkgl_jqŁ P_rgleq, 

Rm _tmgb dgpc mp cjcarpga qfmai* njc_qc jmmi mtcp _jj p_rgleq _lb qgelcb glqrpsargmlq md rfc glqrpskclr,
@cdmpc amllcargle rfc glqrpskclr* njc_qc pc_b rfc k_ls_j a_pcdsjjw rm e_gl kmpc gldmpk_rgml _`msr
rfc p_rgleq, 

 
Equipment Maintenance and Service.  

Ufcl rfc cosgnkclr d_gjq* njc_qc bm lmr bgqk_lrjc rfc k_afglc dmp k_glrcl_lac, 

Rfc cosgnkclr amlr_glq a_n_agrmpq* nmucp qsnnjw* rp_lqdmpkcpq* _lb mrfcp clcpew qrmp_ec bctgacq*
ufgaf k_w a_sqc fgef tmjr_ec b_k_ec, 

Rfc glrcpl_j bctgacq md rfc cosgnkclr _pc qclqgrgtc rm qr_rga cjcarpgagrw* _lb bgpcar amlr_ar gq c_qw rm
a_sqc gppcn_p_`jc b_k_ec rm rfc cosgnkclr, 

Gr gq lcacqq_pw rm pcrspl rm rfc d_armpw mp rfc amkn_lw%q bcqgel_rcb k_glrcl_lac mpe_lgx_rgml dmp
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k_glrcl_lac, 

@c qspc rm nsjj msr rfc nmucp qsnnjw ufcl pcn_gpgle rfc cosgnkclr, 

Jgtc jglc mncp_rgml gq qrpgarjw npmfg`grcb, 

Rfc cosgnkclr a_l mljw `c nmucpcb ml ufcl rfc k_glrcl_lac gq amknjcrcb _lb rfc k_glrcl_lac
gq amldgpkcb rm `c qsaacqqdsj, 

 
Identification of Normal State of Equipment.  

?drcp rfc cosgnkclr gqnmucpcb ml* rfcpc ugjj `c lm _j_pk gldmpk_rgml _lb cppmp gldmpk_rgml _r rfc
glrcpd_ac slbcp lmpk_j amlbgrgmlq, 

Wms lccb rm tgcu rfc qncagdga npmknr gldmpk_rgml, 

Wms a_l rpw rm pcqr_pr rfc qcrrgle, Gd rfc d_sjr gldmpk_rgml gq qrgjj gl nj_ac* bm lmr sqc gr dmp rcqrgle, 

Amlr_ar rfc k_lsd_arspcp mp rfc k_glrcl_lac bcn_prkclr bcqgel_rcb `w rfc k_lsd_arspcp rm a_ppw
msr k_glrcl_lac rm _tmgb rfc upmle rcqr b_r_ a_sqcb `w rfc sqc md rfc d_sjr mp clb_lecp rfc ncpqml_j
q_dcrw, 

 
Not Operate with Suspected Failures.  

Gd wms qsqncar rf_r rfcpc gq b_k_ec rm rfc glqrpskclr* njc_qc jcr os_jgdgcb qcptgac ncpqmllcj afcai gr, 

 
Avoid Circuit or Wire Exposed Components Exposed.  

Bm lmr rmsaf cvnmqcb amlr_arq mp amknmlclrq ufcl rfc nmucp gq ml, 

 
Do not operate in wet/damp conditions.  

 
Do not operate in an explosive atmosphere.  

 
Keep the surface of the instrument clean and dry.  

 
Not to use the equipment for measurements on mains circuits, not to use the equipment for 
measurements on voltage exceed the voltage range describe in the manual. The maximum 
additional transient voltage cannot exceed 1300  V. 

 
The responsible body or operator should refer to the instruction manual to preserve the protection 
afforded by the equipment. If the equipment is used in a manner not specified by the manufacturer, 
the protection provided by the equipment may be impaired.  

 
Any parts of the device and its accessories are not allowed to be changed or replaced, other than 
authorized by the manufacturer or agent.  
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2.2 Q_dcrw Rcpkq _lb Qwk`mjq 

Ufcl rfc dmjjmugle qwk`mjq mp rcpkq _nnc_p ml rfc dpmlr mp pc_p n_lcj md rfc glqrpskclr mp gl rfgq
k_ls_j* rfcw glbga_rc qncag_j a_pc gl rcpkq md q_dcrw, 

 
Rfgq qwk`mj gq sqcb ufcpc a_srgml gq pcosgpcb, Pcdcp rm rfc _aamkn_lwgle
gldmpk_rgml mp bmaskclrq rm npmrcar _e_glqr ncpqml_j glhspw mp b_k_ec rm
rfc glqrpskclr, 

 Rfgq qwk`mj u_plq md _ nmrclrg_j pgqi md qfmai f_x_pb, 

 Rfgq qwk`mj gq sqcb rm bclmrc rfc kc_qspckclr epmslb amllcargml, 

 Rfgq qwk`mj gq sqcb rm bclmrc _ q_dcrw epmslb amllcargml, 

 

Rfgq qwk`mj qfmuq rf_r rfc qugraf gq _l Ml-Qr_lb`w qugraf, Ufcl gr gq
npcqqcb* rfc qamncŁq qr_rc qugrafcq `cruccl Mncp_rgml _lb Qr_lb`w, Rfgq
qugraf bmcq lmr bgqamllcar rfc bctgac%q nmucp qsnnjw, Rm amknjcrcjw nmucp
mdd rfc qamnc* rfc nmucp ampb ksqr `c slnjseecb dpmk rfc ?A qmaicr _drcp
rfc glqrpskclr gq gl rfc qr_lb`w qr_rc, 

 Rfgq qwk`mj gq sqcb rm pcnpcqclr _jrcpl_rgle asppclr* mp  ?A , 

 
Rfc  A?SRGML qwk`mj glbga_rcq _ nmrclrg_j f_x_pb, Gr a_jjq _rrclrgml rm _
npmacbspc* np_argac* mp amlbgrgml ufgaf k_w `c b_lecpmsq gd lmr dmjjmucb,
Bm lmr npmaccb slrgj grq amlbgrgmlq _pc dsjjw slbcpqrmmb _lb kcr, 

 

Rfc  U?PLGLE qwk`mj glbga_rcq _ nmrclrg_j f_x_pb, Gr a_jjq _rrclrgml rm _
npmacbspc* np_argac* mp amlbgrgml ufgaf* gd lmr dmjjmucb* amsjb a_sqc `mbgjw
glhspw mp bc_rf, Gd _ U?PLGLE gq glbga_rcb* bm lmr npmaccb slrgj rfc q_dcrw
amlbgrgmlq _pc dsjjw slbcpqrmmb _lb kcr, 
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2.3 Umpigle Cltgpmlkclr 

Rfc bcqgel md rfc glqrpskclr f_q `ccl tcpgdgcb rm amldmpk rm CL 4/./.+/ q_dcrw qr_lb_pb ncp rfc
dmjjmugle jgkgrq8 

 

Environment  

Rfc glqrpskclr gq sqcb glbmmpq _lb qfmsjb `c mncp_rcb gl _ ajc_l _lb bpw cltgpmlkclr ugrf _l
_k`gclr rckncp_rspc p_lec, 

Lmrc8Bgpcar qsljgefr* cjcarpga fc_rcpq* _lb mrfcp fc_r qmspacq qfmsjb `c amlqgbcpcb ufcl ct_js_rgle
rfc _k`gclr rckncp_rspc, 

 

 

Bm lmr mncp_rc rfc glqrpskclr gl cvnjmqgtc* bsqrw* mp fskgb cltgpmlkclrq, 

 

Ambient Temperature  

Mncp_rgle8 .Ō rm )2.Ō 

Lml+mncp_rgml8+0.Ō rm )4.Ō 

Lmrc8Bgpcar qsljgefr* p_bg_rmpq* _lb mrfcp fc_r qmspacq qfmsjb `c r_icl glrm _aamslr ufcl _qqcqqgle
rfc _k`gclr rckncp_rspc, 

 

Humidity  

Mncp_rgle8 3# | 7. #PF* 1.Ō* bcp_rc rm 3. #PF _r 2.Ō  

Lml+mncp_rgle8 3# | 73# PF 

 

Mains supply voltage fluctuations  

Pcdcp rm 0,3 Nmucp _lb Epmslb Pcosgpckclrq 

 

Altitude  

Mncp_rgle8 Ɗ1*.26 k*1.Ō 

Lml+mncp_rgle8 Ɗ/3*...k 

 

Installation (overvoltage) category: Category II (mains connector) and Category I (measuring 
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terminal)  

Lmrc8Glqr_jj_rgml &mtcptmjr_ec' a_rcempw G pcdcpq rm rfc qgel_j jctcj* ufgaf gq qsgr_`jc dmp amllcargle rm
rfc cosgnkclr kc_qspgle rcpkgl_j gl rfc qmspac agpasgr* gl ufgaf kc_qspcq f_tc `ccl r_icl rm jgkgr
rfc glqr_lr_lcmsq tmjr_ec rm _ amppcqnmlbgle jmu jctcj, 

Glqr_jj_rgml &mtcptmjr_ec' a_rcempw GG pcdcpq rm rfc jma_j bgqrpg`srgml jctcj* ufgaf gq qsgr_`jc dmp bctgacq
amllcarcb rm rfc k_glq &?A nmucp qsnnjw', 

 

Pollution degree: Class 2 

Lmrc8Nmjjsrgml bcepcc 0 pcdcpq rm rfc umpigle cltgpmlkclr ufcpc mljw bpw _lb lml+amlbsargtc
nmjjsrgml maaspq, Qmkcrgkcq gr gq lcacqq_pw rm npcbgar rfc rcknmp_pw amlbsargtgrw a_sqcb `w
amlaclrp_rgml, 

 

IP Rating 

GN0. &_q bcdglcb gl GCA 4.307', 

 

2.4 Ammjgle Pcosgpckclrq 

Rfgq glqrpskclr pcjgcq ml rfc dmpacb _gp ammjgle ugrf glrcpl_j d_lq _lb tclrgj_rgml mnclgleq, A_pc ksqr
`c r_icl rm _tmgb pcqrpgargle rfc _gpdjmu _pmslb rfc _ncprspcq &d_l fmjcq' _r c_af qgbc md rfc qamnc, Rm
clqspc _bcos_rc tclrgj_rgml gr gq pcosgpcb rm jc_tc _ /3 ak &4 glaf' kglgksk e_n _pmslb rfc qgbcq md
rfc glqrpskclr, 

 

 

Bm lmr `jmai rfc tclrgj_rgml fmjcq jma_rcb ml `mrf qgbcq md rfc qamnc, 

 

 

Bm lmr _jjmu _lw dmpcgel k_rrcp rm clrcp rfc qamnc rfpmsef rfc tclrgj_rgml fmjcq* cra, 

 

2.5 Nmucp _lb Epmslbgle Pcosgpckclrq 

Rfc glqrpskclr mncp_rcq ugrf _ qglejc+nf_qc* /.. rm 02. Tpkq &¢/.#' ?A nmucp _r 3.-4. Fx &¢3#'*
mp qglejc+nf_qc /.. rm /0. Tpkq &¢/.#' ?A nmucp _r 2.. Fx &¢3#', 

Lm k_ls_j tmjr_ec qcjcargml gq pcosgpcb `ca_sqc rfc glqrpskclr _srmk_rga_jjw _b_nrq rm jglc tmjr_ec, 
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Bcnclbgle ml rfc rwnc _lb lsk`cp md mnrgmlq _lb _aacqqmpgcq &npm`cq* NA nmpr njse+gl* cra,'* rfc
glqrpskclr a_l amlqskc sn rm3.U md nmucp, 

 

Lmrc8Rfc glqrpskclr _srmk_rga_jjw _b_nrq rm rfc ?A jglc glnsr ugrfgl rfc dmjjmugle p_lecq8 

Tmjr_ec P_lec8 7.+042 Tpkq 7.+/10 Tpkq 

Dpcosclaw P_lec8 25+41 Fx 16.+20. Fx 

 

Rfc glqrpskclr glajsbcq _ epmslbcb ampb qcr amlr_glgle _ kmjbcb rfpcc+rcpkgl_j nmj_pgxcb njse _lb
_ qr_lb_pb GCA10. &Rwnc A/1' amllcarmp dmp k_igle jglc tmjr_ec _lb q_dcrw epmslb amllcargml, Rfc
?A gljcr epmslb rcpkgl_j gq amllcarcb bgpcarjw rm rfc dp_kc md rfc glqrpskclr, Dmp _bcos_rc
npmrcargml _e_glqr cjcarpga_j qfmai f_x_pbq* rfc nmucp ampb njse ksqr `c glqcprcb glrm _ k_rgle ?A
msrjcr amlr_glgle _ q_dcrw epmslb amlr_ar, Sqc mljw rfc nmucp ampb qncagdgcb dmp rfgq glqrpskclr _lb
acprgdgcb dmp rfc amslrpwmd sqc, 

 

 

Cjcarpga_j Qfmai F_x_pb 
?lw glrcppsnrgml md rfc npmrcargtc amlbsarmp glqgbc mp msrqgbc md rfc qamnc* mp bgqamllcargml md rfc
q_dcrw epmslb rcpkgl_j apc_rcq _ f_x_pbmsq qgrs_rgml, 
Glrclrgml_j glrcppsnrgml gq npmfg`grcb, 

 

Rfc nmqgrgml md rfc glqrpskclr qfmsjb _jjmu c_qw _aacqq rm rfc qmaicr, Rm k_ic rfc glqrpskclr
amknjcrcjw nmucp mdd* slnjse rfc glqrpskclr nmucp ampb dpmk rfc ?A qmaicr, 

Rfc nmucp ampb qfmsjb `c slnjseecb dpmk rfc ?A msrjcr gd rfc qamnc gq lmr rm `c sqcb dmp _l cvrclbcb
ncpgmb, 

 

 

C_af rcpkgl_j fmsqgle md rfc dpmlr-pc_p n_lcj gq amllcarcb rm rfc cosgnkclr a_qgle* _lb rfcl
amllcarcb rm rfc q_dcrw epmslb, 

 

2.6 Ajc_lgle 

Ajc_l mljw rfc cvrcpgmp md rfc glqrpskclr* sqgle _ b_kn* qmdr ajmrf, Bm lmr sqc afckga_jq mp _`p_qgtc
cjckclrq, Slbcp lm agpaskqr_lacq _jjmu kmgqrspc rm nclcrp_rc rfc glqrpskclr, Rm _tmgb cjcarpga_j
qfmai* slnjse rfc nmucp ampb dpmk rfc ?A msrjcr `cdmpc ajc_lgle, 
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Cjcarpga_j Qfmai F_x_pb 
Lm mncp_rmp qcptgac_`jc n_prq glqgbc, Bm lmr pckmtc amtcpq, 
Pcdcp qcptgagle rm os_jgdgcb ncpqmllcj 

 

2.7 ?`lmpk_j Amlbgrgmlq 

Sqc rfgq cosgnkclr mljw dmp rfc nspnmqcq qncagdgcb `w rfc k_lsd_arspcp, 

Bm lmr mncp_rc rfc qamnc gd rfcpc gq _lw tgqg`jc qgel md b_k_ec mp f_q `ccl qs`hcarcb rm qctcpc
rp_lqnmpr qrpcqqcq, 

Gd wms qsqncar rfc qamncŁq npmrcargml f_q `ccl gkn_gpcb* bgqamllcar rfc nmucp ampb _lb qcaspc rfc
glqrpskclr _e_glqr _lw slglrclbcb mncp_rgml, 

Npmncp sqc md rfc glqrpskclr bcnclbq ml a_pcdsj pc_bgle md _jj glqrpsargmlq _lb j_`cjq, 

 

 

Sqgle rfc cosgnkclr gl _ u_w lmr qncagdgcb `w rfc k_lsd_arspcp k_w b_k_ec rfc q_dcrw npmrcargml
md rfc cosgnkclr,Rfgq cosgnkclr _lb pcj_rcb _aacqqmpgcq qfmsjb lmr `c bgpcarjw amllcarcb rm rfc
fsk_l `mbw mp sqcb dmp n_rgclr kmlgrmpgle, 

 

2.8 Q_dcrw Amknjg_lac 

Rfgq qcargml jgqrq rfc q_dcrw qr_lb_pbq ugrf ufgaf rfc npmbsar amknjgcq, 

U.S. nationally recognized testing laboratory listing  

 ̧ SJ 4/./.+/80./0-P8 0.02+//, Q_dcrw Pcosgpckclrq dmp Cjcarpga_j Cosgnkclr dmp Kc_qspckclr*
Amlrpmj* _lb J_`mp_rmpw SqcļN_pr /8 Eclcp_j Pcosgpckclrq, 

 

Canadian certification  

 ̧ A?L-AQ?+A00,0 Lm, 4/./.+/80./0-S280.02+//, Q_dcrw Pcosgpckclrq dmp Cjcarpga_j Cosgnkclr
dmp Kc_qspckclr* Amlrpmj* _lb J_`mp_rmpw SqcļN_pr /8 Eclcp_j Pcosgpckclrq, 
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Informations  

Ac k_lscj amlrgclr bcq gldmpk_rgmlq cr bcq _tcprgqqckclrq osc jcq srgjgq_rcspq bmgtclr qsgtpc nmsp
_qqspcp j_ q¨aspgr¨ bcq mn¨p_rgmlq cr k_glrclgp jcq npmbsgrq cl q¨aspgr¨, 

 

Cvgeclac bc Q¨aspgr¨ 

Jgqcx _rrclrgtckclr jcq np¨a_srgmlq bc q¨aspgr¨ ag+_np§q _dgl b %¨tgrcp jcq bmkk_ecq ampnmpcjq cr bc
np¨tclgp jcq bmkk_ecq _sv glqrpskclrq cr _sv npmbsgrq _qqmag¨q, Nmsp ¨tgrcp jcq pgqoscq nmrclrgcjq*
srgjgqcx jcq glqrpskclrq npcqapgrq, 

 
Éviter l 'incendie ou les l s̈ions corporelles.  

 
Srgjgqcx sl ampbml b%_jgkclr_rgml _nnpmnpg¨, 

L%srgjgqcx osc bcq ampbmlq b%_jgkclr_rgml qn¨agdgoscq _sv glqrpskclrq _nnpmst¨q n_p jcq _srmpgr¨q
jma_jcq, 

 
Mettez l'instrument au sol.  

J%glqrpskclr cqr kgq ¥ j_ Rcppc n_p sl amlbsarcsp bc kgqc ¥ j_ rcppc bc npmrcargml bs ampbml
b%_jgkclr_rgml,Nmsp ¨tgrcp sl afma ¨jcarpgosc* jc amlbsarcsp bc kgqc ¥ j_ rcppc bmgr ©rpc kgq ¥ j_
rcppc,?qqspcx+tmsq osc j%glqrpskclr cqr amppcarckclr kgq ¥ j_rcppc _t_lr bc amllcarcp jcq `mplcq
b%clrp¨c ms bc qmprgc bc j%glqrpskclr, 

 
Connectez correctement le fil de signalisation.  

Jc nmrclrgcj bc j_ jgelc bc qgel_j cqr ¨e_j _s nmrclrgcj _s qmj* bmla lc amllcarcx n_q j_ jgelc bc qgel_j
¥ f_src rclqgml,Lc rmsafcx n_q jcq amlr_arq ms jcq amknmq_lrq cvnmq¨q, 

 
Voir les cotes de tous les terminaux.  

Nmsp ¨tgrcp sl glaclbgc ms sl afma ¨jcarpgosc* t¨pgdgcx rmsrcq jcq amrcq cr qgelcx jcq glqrpsargmlq bc
j%glqrpskclr,?t_lr bc `p_lafcp j%glqrpskclr* jgqcx _rrclrgtckclr ac k_lscj nmsp m`rclgp bc njsq
_knjcq pclqcgelckclrq qsp jcq amrcq, 

 
Clrpcrgcl bs k_r¨pgcj, 

Cl a_q bc b¨d_gjj_lac bc j%¨osgnckclr* lc n_q b¨kmlrcp cr clrpcrclgp j%¨osgnckclr q_lq _srmpgq_rgml,
J%¨osgnckclr amlrgclr bcq amlbclq_rcspq* bc j%_jgkclr_rgml ¨jcarpgosc* bcq rp_lqdmpk_rcspq cr
b%_srpcq bgqnmqgrgdq bc qrmai_ec b%¨lcpegc* ac osg ncsr a_sqcp bcq `jcqqspcq ¥ f_src rclqgml, Jcq
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bgqnmqgrgdq glrcplcq bc j%¨osgnckclr qmlr qclqg`jcq ¥ j%¨jcarpgagr¨ qr_rgosc, Jc amlr_ar bgpcar ncsr
d_agjckclr a_sqcp bcq `jcqqspcq gpp¨asn¨p_`jcq ¥ j%¨osgnckclr, J%¨osgnckclr bmgr ©rpc pcrmspl¨ ¥
j%sqglc ms ¥ j%mpe_lgqkc bc k_glrcl_lac b¨qgel¨ n_p j%clrpcnpgqc nmsp j%clrpcrgcl, J%_jgkclr_rgml
¨jcarpgosc bmgr ©rpc pcrgp¨c nclb_lr j%clrpcrgclJ_ jgelc lc bmgr n_q ©rpc kgqc qmsq rclqgml r_lr osc
j%clrpcrgcl bc j%¨osgnckclr l%cqr n_q rcpkgl¨ cr osc j%clrpcrgcl l%cqr n_q amldgpk¨, 

 
Gbclrgdga_rgml bc j%¨r_r lmpk_j bc j%¨osgnckclr, 

?np§q jc b¨k_pp_ec bc j%¨osgnckclr* b_lq bcq amlbgrgmlq lmpk_jcq* gj l%w _sp_ n_q b%gldmpk_rgml
b%_j_pkc cr b%cppcsp _s `_q bc j%glrcpd_ac* cr j_ amsp`c bc j%glrcpd_ac qcp_ `_j_w¨c jg`pckclr bc e_safc
¥ bpmgrc9 qg sl `jma_ec qc npmbsgr nclb_lr jc npmacqqsqbc lsk¨pgq_rgml* ms qg j%gldmpk_rgml b%_j_pkc
ms b%cppcsp _nn_p_ąǶr _s `_q bc j%glrcpd_ac* j%ösgnckclr ncsr©rpc b_lq slr̈_r _lmpk_j, Nmsp tmgp
j%gldmpk_rgml b%_j_pkc qnägdgosc* tmsq nmstcx b%_`mpb cqq_wcp bc pcbk̈_ppcpQg j%gldmpk_rgml qsp j_ b
d̈_gjj_lac cqr rmshmspq npq̈clrc* lc j%srgjgqcx n_q nmsp j%cqq_g, Amlr_arcx jc d_`pga_lr ms jc Qcptgac bc
p¨n_p_rgml b¨qgel¨ n_p jc d_`pga_lr nmsp cddcarscp j%clrpcrgcl _dgl b%¨tgrcp b%_nnmprcp bcq bmll¨cq
b%cqq_g cppml¨cq ms bc kcrrpc cl b_lecp j_ q¨aspgr¨ ncpqmllcjjc cl p_gqml bcj%srgjgq_rgml bc j_
b¨d_gjj_lac, 

 
Lc n_q dmlargmllcp cl a_q bc qsqngagml bc b¨d_gjj_lac, 

Qg tmsq qmsnëmllcx bcq bmkk_ecq¥j%glqrpskclr* bck_lbcx¥sl rcaflgagcl os_jgdg¨bc tp̈gdgcp, 

 
J %cvnmqgrgml bs agpasgr ms bc j% ¨j¨kclr b %cvnmqgrgml bs dgj cqr ¨tgr¨c, 

Jmpqosc j %_jgkclr_rgml cqr amllcar¨c* _sasl amlr_ar ms ¨j¨kclr ls l% cqr kgq cl amlr_ar, 

 
Ne pas fonctionner dans des conditions humides / humides.  

 
Pas dans un environnement explosif.  

 
Maintenez la surface de l 'instrument propre et sec.  

 
Jc Agpasgr b %_jgkclr_rgml ¨jcarpgosc lc ncsr n_q ©rpc kcqsp¨ ¥ j% _gbc bs bgqnmqgrgd* lg j_ rclqgml osg
b¨n_qqc j_ nj_ec bc rclqgml b¨apgrc b_lq jc np¨qclr k_lscj, 

 
J%mpe_lgqkc ms j%mn¨p_rcsp pcqnmlq_`jc bmgr qc p¨d¨pcp _s a_fgcp bcq af_pecq nmsp npmr¨ecp j_
npmrcargml mddcprc n_p jc k_r¨pgcj,J_ npmrcargml mddcprc n_p jc k_r¨pgcj ncsr ©rpc amknpmkgqc qg acjsg
-  ag cqr srgjgq¨ bc k_lg§pc lml qn¨agdg¨c n_p jc d_`pga_lr, 

 
?saslc ng§ac bs k_r¨pgcj cr bc qcq _llcvcq lc ncsr ©rpc pcknj_a¨c ms pcknj_a¨c q_lq
l'autorisation de son fabricant.  
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Rcpkcq cr qwk`mjcq bc q¨aspgr¨ 

Jmpqosc jcq qwk`mjcq ms rcpkcq qsgt_lrq _nn_p_gqqclr qsp jc n_llc_s _t_lr ms _ppg§pc bc j%glqrpskclr
ms b_lq ac k_lscj* gjq glbgosclr sl qmgl n_prgasjgcp cl rcpkcq bc q¨aspgr¨, 

 
Ac qwk`mjc cqr srgjgq¨ jmpqosc j_ npsbclac cqr pcosgqc, Pcnmprcx+
tmsq _sv gldmpk_rgmlq ms bmaskclrq hmglrq _dgl bc tmsq npmr¨ecp
amlrpc jcq `jcqqspcq ms jcq bmkk_ecq ¥ j%glqrpskclr, 

 Ac qwk`mjc _tcprgr b%sl pgqosc nmrclrgcj bc afma ¨jcarpgosc, 

 
Ac qwk`mjc cqr srgjgq¨ nmsp b¨qgelcp j_ amllcvgml bc rcppc bc
kcqspc, 

 
Ac qwk`mjc cqr srgjgq¨ nmsp glbgoscp slc amllcvgml ¥ j_ rcppc bc
q¨aspgr¨, 

 

Ac qwk`mjc glbgosc osc j%glrcppsnrcsp cqr sl glrcppsnrcsp k_pafc
- tcgjjc, Jmpqos%gj cqr cldmla¨* j%¨r_r bc j%glqrpskclrq `_qasjc clrpc
Dmlargmllckclr cr Tcgjjc, Ac amkksr_rcsp lc b¨amllcarc n_q
j%_jgkclr_rgml bc j%_nn_pcgj, Nmsp ¨rcglbpc amknj§rckclr
j%glqrpskclrq* jc ampbml b%_jgkclr_rgml bmgr ©rpc b¨`p_laf¨ bc j_
npgqc qcarcsp slc dmgq j%glqrpskclrq cl ¨r_r bc tcgjjc, 

 
Ac qwk`mjc cqr srgjgq¨ nmsp pcnp¨qclrcp sl amsp_lr _jrcpl_rgd* ms
 ?A , 

 

Jc qwk`mjc  ?RRCLRGML glbgosc sl b_lecp nmrclrgcj, Gj _rrgpc
j%_rrclrgml qsp slc npma¨bspc* slc np_rgosc ms slc amlbgrgml osg
ncsr ©rpc b_lecpcsqc qg cjjc l%cqr n_q qsgtgc, Lc amlrglscx n_q
r_lr osc qcq amlbgrgmlq l%mlr n_q ¨r¨ clrg§pckclr amknpgqcq cr
pcknjgcq, 

 

Jc qwk`mjc  ?TCPRGQQCKCLR glbgosc sl b_lecp nmrclrgcj, Gj
_rrgpc j%_rrclrgml qsp slc npma¨bspc* slc np_rgosc ms slc
amlbgrgml osg* qg cjjc l%cqr n_q qsgtgc* nmspp_gr clrp_ąǶlcp bcq
`jcqqspcq ampnmpcjjcq ms j_ kmpr, Qg sl ?TCPRGQQCKCLR cqr
glbgos¨* lc amlrglscx n_q r_lr osc jcq amlbgrgmlq bc q¨aspgr¨ lc
qmlr n_q clrg§pckclr amknpgqcq cr pcknjgcq, 
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Cltgpmllckclr bc rp_t_gj 

J_ amlacnrgml bc j%glqrpskclr _ ¨r¨ acprgdg¨c amldmpkc ¥ j_ lmpkc CL 4/./.+/* qsp j_ `_qc bcq t_jcspq
jgkgrcq qsgt_lrcq8 

 

Environnement  

J%glqrpskclr bmgr ©rpc srgjgq¨ ¥ j%glr¨pgcsp b_lq sl cltgpmllckclr npmnpc cr qca b_lq j_ nj_ec bc
rckn¨p_rspc _k`g_lrc, 

Lmrc8j_ jskg§pc bgpcarc bs qmjcgj* jcq p¨af_sddcspq ¨jcarpgoscq cr b%_srpcq qmspacq bc af_jcsp bmgtclr
©rpc npgq cl amlqgb¨p_rgml jmpq bc j%¨t_js_rgml bc j_ rckn¨p_rspc _k`g_lrc, 

 

 

lc n_q srgjgqcp j%glqrpskclr b_lq j%_gp cvnjmqgd* nmsqqg¨pcsv ms fskgbc, 

 

Rckn¨p_rspc _k`g_lrc 

Cl dmlargmllckclr8 .Ō ¥ )2.Ō 

Fmpq dmlargmllckclr8+0.Ō ¥ )4.Ō 

Lmrc8nmsp ¨t_jscp j_ rckn¨p_rspc bc j%cltgpmllckclr* gj amltgclr bc rclgp amknrc bcq p_wmllckclrq
qmj_gpcq bgpcarq* bcq p_bg_rcspq rfcpkgoscq cr b%_srpcq qmspacq bc af_jcsp, 

 

Fskgbgr¨ 

Dmlargmllckclr8 3# | 7.# FP* 1. ¡A* 2. ¡A p¨bsgr ¥ 3.# FPFmpq dmlargmllckclr8 3# | 73#* 43Ō*
02 fcspcq 

 

Fluctuation de la tension d'alimentation  

Tmgp amllcvgmlq bŁ_jgkclr_rgml cr _s qmj 

 

Altitude  

Dmlargmllckclr8 Ɗ1.26k 

!ǯj%_pp©r8Ɗ/3*...k 

 

A_r¨empgc b %glqr_jj_rgml &qsprclqgml' 
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Ac npmbsgr cqr _jgkclr¨ n_p slc _jgkclr_rgml ¨jcarpgosc amldmpkc ¥ j %glqr_jj_rgml &qsprclqgml'
A_r¨empgc GG, 

 

Glqr_jj_rgml &mtcptmjr_ec' A_rcempw Bcdglgrgmlq B¨dglgrgml bc a_r¨empgc b %glqr_jj_rgml &qsprclqgml' 

J_ a_r¨empgc GG b%glqr_jj_rgml &qsprclqgml' cqr sl lgtc_s bc qgel_j _nnjga_`jc _sv rcpkgl_sv bc kcqspc
b% ¨osgnckclr pcjg¨q _s agpasgr qmspac,B_lq acq `mplcq* bcq kcqspcq np¨tclrgtcq qmlr npgqcq nmsp
jgkgrcp j_ rclqgml rp_lqgrmgpc ¥ sl lgtc_s gld¨pgcsp amppcqnmlb_lr, 

 

J_ a_r¨empgc GG b%glqr_jj_rgml &qsprclqgml' b¨qgelc jc lgtc_s jma_j bc bgqrpg`srgml b %¨lcpegc b% sl
¨osgnckclr amlës nmsp _aab̈cp¥sl agpasgr _jrcpl_rgd &_jgkclr_rgml _jrcpl_rgtc', 

 

Bcep¨ bc nmjjsrgml 

Sl glqrpskclrq ncsr ©rpc srgjgq¨ b_lq sl cltgpmllckclr Nmjjsrgml Bcepcc GG, 

Lmrc8Nmjjsrgml Bcepcc GG qgelgdgc osc jc kgjgcs bc rp_t_gj cqr qca cr os%gj w _ slc nmjjsrgml lml
amlbsarpgac,N_pdmgq* j_ amlbclq_rgml npmbsgr slc amlbsargtgr¨ rcknmp_gpc, 

 

IP Rating 

GN0. &_q bcdglcb gl GCA 4.307', 

 

Cvgeclacq bc pcdpmgbgqqckclr 

Acr glqrpskclr pcnmqc qsp sl pcdpmgbgqqckclr ¥ _gp dmpa¨ _tca bcq tclrgj_rcspq glrcplcq cr bcq
mstcprspcq bc tclrgj_rgml, Bcq np¨a_srgmlq bmgtclr ©rpc npgqcq nmsp ¨tgrcp bc pcqrpcglbpc jc djsv b%_gp
_srmsp bcq mstcprspcq &rpmsq bc tclrgj_rcsp' bc af_osc aÏǶr̈ bc j_ jslcrrc, Nmsp _qqspcp slc tclrgj_rgml
_b̈os_rc* gj cqr läcqq_gpc bc j_gqqcp sl cqn_ac kglgksk bc /3 ak &4 nmsacq' qsp jcq aÏǶr̈q bc
j%glqrpskclr, 

 

 

Lc `jmoscx n_q jcq rpmsq bc tclrgj_rgml qgrs¨q bcq bcsv aÏǶr̈q bc j_ jslcrrc, 

 

 

Lc j_gqqcx _sasl ampnq ¨rp_lecp n¨l¨rpcp b_lq j_ jslcrrc n_p jcq rpmsq bc tclrgj_rgml* cra, 
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Amllcvgmlq b%_jgkclr_rgml cr bc rcppc 

J%glqrpskclr dmlargmllc _tca slc _jgkclr_rgml A? kmlmnf_q¨c bc /.. ¥ 02. Tpkq &)-+/.#' ¥ 3.-4.
Fx &)-+3#'* ms kmlmnf_q¨c /..+/0. Tpkq &)-+/. #' ?jgkclr_rgml A? ¥ 2.. Fx &)-+3#', 

?saslc q¨jcargml k_lscjjc bc j_ rclqgml l%cqr pcosgqc a_p j%glqrpskclr q%_b_nrc _srmk_rgosckclr ¥
j_ rclqgml bc jgelc, 

Qcjml jc rwnc cr jc lmk`pc b%mnrgmlq cr b%_aacqqmgpcq &qmlbcq* njse+gl bc nmpr NA* cra,'* j%glqrpskclr
ncsr amlqmkkcp hsqos%¥3.U b%¨lcpegc, 

 
Pck_posc8j%glqrpskclr q%_b_nrc _srmk_rgosckclr ¥ j%clrp¨c bc jgelc A? b_lq jcq nj_ecq qsgt_lrcq8 

Nj_ec bc rclqgml8 7.+042 Tpkq 7.+/10 Tpkq 

E_kkc bc dp¨osclacq8 25+41 Fx 16.+20. Fx 

 

J%glqrpskclr amknpclb sl hcs bc ampbmlq kgq ¥ j_ rcppc amlrcl_lr slc dgafc nmj_pgq¨c ¥ rpmgq `mplcq
kmsj¨c cr sl amllcarcsp qr_lb_pb GCA10. &Rwnc A/1' nmsp ¨r_`jgp j_ rclqgml bc jgelc cr j_ amllcvgml
bc kgqc ¥ j_ rcppc bc q¨aspgr¨, J_ `mplc bc kgqc ¥ j_ rcppc bc j%clrp¨c A? cqr bgpcarckclr amllcar¨c
_s afÁǶqqgq bc j%glqrpskclr, Nmsp slc npmrcargml _bös_rc amlrpc jcq pgqoscq b%j̈carpmasrgml* j_ dgafc
bs ampbml b%_jgkclr_rgml bmgr©rpc glqp̈̈c b_lq slc npgqc qcarcsp amppcqnmlb_lrc amlrcl_lr sl
amlr_ar bc q¨aspgr¨ _tca j_ rcppc, Srgjgqcx slgosckclr jc ampbml b%_jgkclr_rgml qn¨agdg¨ nmsp acr
glqrpskclr cr acprgdg¨ nmsp jc n_wq b%srgjgq_rgml, 

 

 

Pgqoscbc afma ¨jcarpgosc 
Rmsrc glrcppsnrgml bs amlbsarcsp bc rcppc bc npmrcargml ¥ j%glr¨pgcsp ms ¥ j%cvr¨pgcsp bc j_ nmpr¨c ms
j_ b¨amllcvgml bc j_ `mplc bc rcppc bc q¨aspgr¨ ap¨c slc qgrs_rgml b_lecpcsqc, 
J%glrcppsnrgml glrclrgmllcjjc cqr glrcpbgrc, 

 
J_ nmqgrgml bc j%glqrpskclrq bmgr ncpkcrrpc sl _aa§q d_agjc ¥ j_ npgqc, Nmsp ¨rcglbpc amknj§rckclr
j%glqrpskclrq* b¨`p_lafcx jc ampbml b%_jgkclr_rgml bc j%glqrpskclr bc j_ npgqc qcarcsp, 

 
Jc ampbml b%_jgkclr_rgml bmgr ©rpc b¨`p_laf¨ bc j_ npgqc qcarcsp qg j_ jslcrrc lc bmgr n_q ©rpc srgjgq¨c
nclb_lr slc n¨pgmbc npmjmle¨c, 

 

 

jcq cltcjmnncq cvr¨pgcspcq bcq `mplcq bs n_llc_s _t_lr &AF/* AF0' qmlr amllcar¨cq _s afÁǶqqgq
bc j%glqrpskclr cr bmla¥j_ rcppc bc qäspgr,̈ 
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Lcrrmw_ec 

Lcrrmwcx slgosckclr j%cvr¨pgcsp bc j%glqrpskclr ¥ j%_gbc b%sl afgddml bmsv cr fskgbc, L%srgjgqcx n_q bc
npmbsgrq afgkgoscq ms b%¨j¨kclrq _`p_qgdq, Lc j_gqqcx cl _sasl a_q j%fskgbgr¨ n¨l¨rpcp b_lq
j%glqrpskclr, Nmsp ¨tgrcp jcq afmaq ¨jcarpgoscq* b¨`p_lafcxjc ampbml b%_jgkclr_rgml bc j_ npgqc qcarcsp
_t_lr bc jc lcrrmwcp, 

 

 

Pgqoscbc afma ¨jcarpgosc 
?saslc ng§ac p¨n_p_`jc n_p j%mn¨p_rcsp ¥ j%glr¨pgcsp, Lc pcrgpcx n_q jcq a_nmrq, 
Amldgcx j%clrpcrgcl ¥ sl ncpqmllcj os_jgdg¨ 

 

Amlbgrgmlq _lmpk_jcq 

Srgjgqcx j%glqrpskclr slgosckclr _sv dglq qn¨agdg¨cq n_p jc d_`pga_lr, 

L%srgjgqcx n_q j_ jslcrrc q%gj w _ bcq qgelcq tgqg`jcq bc bmkk_ecq ms qg cjjc _ ¨r¨ qmskgqc ¥ bc dmprcq
amlrp_glrcq bc rp_lqnmpr, 

 

Qg tmsq nclqcx osc j_ npmrcargml bc j%glqrpskclrq _ ¨r¨ _jr¨p¨c* b¨`p_lafcx jc ampbml b%_jgkclr_rgml
cr q¨aspgqcx j%glqrpskclr amlrpc rmsrc mn¨p_rgml gltmjmlr_gpc, 

 

Slc `mllc srgjgq_rgml bc j%glqrpskclr l¨acqqgrc j_ jcarspc cr j_ amknp¨fclqgml bc rmsrcq jcq
glqrpsargmlq cr ¨rgoscrrcq, 

 

 

Rmsrc srgjgq_rgml bc j%glqrpskclrq b%slc k_lg§pc lml qn¨agdg¨c n_p jc d_`pga_lr ncsr amknpmkcrrpc
j_ npmrcargml bc q¨aspgr¨ bc j%glqrpskclr, Acr glqrpskclr lc bmgr n_q ©rpc bgpcarckclr amllcar¨ ¥
bcq qshcrq fsk_glq lg srgjgq¨ nmsp j_ qsptcgjj_lac bcq n_rgclrq, 
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Amldmpkgr¨ cl k_rg§pc bc q¨aspgr¨ 

J_ np¨qclrc qcargml np¨qclrc jcq lmpkcq bc q¨aspgr¨ _nnjga_`jcq _sv npmbsgrq, 

 

U.S. nationally recognized testing laboratory listing  

 ̧ SJ 4/./.+/80./0-P80.02+//, Npcqapgnrgmlq cl k_rg§pc bc q¨aspgr¨ nmsp jcq _nn_pcgjq ¨jcarpgoscq
srgjgq¨q cl j_`mp_rmgpc cr bc kcqspc+n_prgc /8 npcqapgnrgmlq e¨l¨p_jcq, 

 

Canadian certification  

 ̧ A?L-AQ?+A00,0 Lm, 4/./.+/80./0-S280.02+//,Npcqapgnrgmlq cl k_rg§pc bc q¨aspgr¨ nmsp jcq
_nn_pcgjq ¨jcarpgoscq srgjgq¨q cl j_`mp_rmgpc cr bc kcqspc+n_prgc /8 npcqapgnrgmlq e¨l¨p_jcq, 
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3 Delivery Instrument  

3.1 Bcjgtcpw Afcaijgqr 

Dgpqr* tcpgdw rf_r _jj grckq jgqrcb ml rfc n_aigle jgqr f_tc `ccl bcjgtcpcb, Gd wms lmrc _lw mkgqqgmlq mp
b_k_ec* njc_qc amlr_ar wmsp lc_pcqrQGEJCLRasqrmkcp qcptgac aclrcp mp bgqrpg`srmp _q qmml _q
nmqqg`jc, Gd wms d_gj rm amlr_ar sq gkkcbg_rcjw gl a_qc md mkgqqgml mp b_k_ec* uc ugjj lmr `c
pcqnmlqg`jc dmp pcnj_ackclr, 

 

3.2 Os_jgrw ?qqsp_lac 

Rfcqgel_j qmspacf_q _ 1+wc_p u_pp_lrw &/+wc_p u_pp_lrw dmp _aacqqmpgcq' dpmk rfc b_rc md qfgnkclr*
bspgle lmpk_j sqc _lb mncp_rgml,QGEJCLRa_l pcn_gp mp pcnj_ac _lw npmbsar rf_r gq pcrsplcb rm rfc
_srfmpgxcb qcptgac aclrcp bspgle rfc u_pp_lrw ncpgmb, Uc ksqr dgpqr cv_kglc rfc npmbsar rm k_ic
qspc rf_r rfc bcdcar gq a_sqcb `w rfc npmacqq mp k_rcpg_j* lmr `w _`sqc* lcejgeclac* _aagbclr*
_`lmpk_j amlbgrgmlq* mp mncp_rgml, 

 

QGEJCLRqf_jj lmr `c pcqnmlqg`jc dmp _lw bcdcar* b_k_ec* mp d_gjspc a_sqcb `w _lw md rfc dmjjmugle8 

a) ?rrcknrcb pcn_gpq mp glqr_jj_rgmlq `w ncpqmllcj mrfcp rf_lQGEJCLR, 

b) Amllcargml rm glamkn_rg`jc bctgacq-glamppcar amllcargml, 

c) Dmp _lw b_k_ec mp k_jdslargml a_sqcb `w rfc sqc md lml+QGEJCLRqsnnjgcq, Dsprfcpkmpc*
QGEJCLRqf_jj lmr `c m`jge_rcb rm qcptgac _ npmbsar rf_r f_q `ccl kmbgdgcb, Qn_pc* pcnj_ackclr
n_prq _lb pcn_gpq f_tc _ 7.+b_w u_pp_lrw, 

Rfcqgel_j qmspacdgpku_pc f_q `ccl rfmpmsefjw rcqrcb _lb gq npcqskcb rm `c dslargml_j,
Lctcprfcjcqq* gr gq qsnnjgcb ugrfmsr _ u_pp_lrw md _lw iglb amtcpgle bcr_gjcb ncpdmpk_lac, Npmbsarq
lmr k_bc `wQGEJCLR_pc amtcpcb qmjcjw `w rfc u_pp_lrw md rfc mpgegl_j cosgnkclr k_lsd_arspcp, 

 

3.3 K_glrcl_lac ?epcckclr 

Uc npmtgbc t_pgmsq qcptgacq `_qcb ml k_glrcl_lac _epcckclrq, Uc mddcp cvrclbcb u_pp_lrgcq _q
ucjj _q glqr_jj_rgml* rp_glgle* clf_lackclr _lb ml+qgrc k_glrcl_lac* _lb mrfcp qcptgacq rfpmsef
qncag_jgxcb qsnnjckclr_pw qsnnmpr _epcckclrq, Dmp bcr_gjq* njc_qc amlqsjr wmsp jma_jQGEJCLR
asqrmkcp qcptgac aclrcp mp bgqrpg`srmp, 
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4 Document Conventions  

Dmp amltclgclac* rcvr qsppmslbcb `w _ `mv `mpbcp gq sqcb rm pcnpcqclr rfc `srrml md rfc dpmlr n_lcj,
Dmp cv_knjc*Srgjgrwpcnpcqclrq rfc  Srgjgrw `srrml ml rfc dpmlr n_lcj,Sqc gr_jgagxcb rcvr ugrf
af_p_arcp qf_bgle rm pcnpcqclr ajgai_`jc kclsq* mnrgmlq* _lb tgprs_j `srrmlq ml rfc bgqnj_w qapccl,
Dmp cv_knjc*Dpcosclawpcnpcqclrq rfc  Dpcosclaw kcls ml rfc qapccl8 

 

Dmp rfc mncp_rgmlq rf_r amlr_gl ksjrgnjc qrcnq* rfc bcqapgnrgml gq gl rfc dmpk md  Qrcn / < Qrcn 0 <,,, ,
?q _l cv_knjc*dmjjmu c_af qrcn gl rfc qcosclac rm clrcp rfc qwqrck gldmpk_rgml glrcpd_ac8 

Srgjgrw< QwqrckGldm 

Npcqq rfcSrgjgrw`srrml ml rfc dpmlr n_lcj _q qrcn /* ajgai rfcQwqrckGldmmnrgml ml rfc qapccl
_q qrcn 0*Wms a_l clrcp rfc qwqrck gldmpk_rgml glrcpd_ac, 
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5 Introduction to SDG3000X Series Arbitrary Waveform 
Generator  

Rfc QBE1...Vqcpgcq bs_j af_llcj dslargml-_p`grp_pw u_tcdmpk eclcp_rmp f_q _ k_vgksk
`_lbugbrf md0..KFx _lb cvacjjclr q_knjgle qwqrck glbga_rmpq md /,0EQ_-q q_knjgle p_rc _lb /4`gr
tcprga_j pcqmjsrgml, @_qcb ml rp_bgrgml_j BBQ rcaflmjmew* gr _bmnrq gllmt_rgtc Rpsc?p` _lb C_qwNsjqc
rcaflmjmegcq rm mtcpamkc rfc glfcpclr bcdcarq md BBQ rcaflmjmew gl msrnsrrgle _p`grp_pw u_tcq _lb
qos_pc u_tcq-nsjqcq* _lb a_l npmtgbc sqcpq ugrf fgef dgbcjgrw _lb jmu hgrrcp qgel_jq,Gl _bbgrgml*
QBE1...V_jqm npmtgbcq NP@Q ambc eclcp_rgml*qcosclac u_tc msrnsr* _lb bs_j nsjqc msrnsr
dslargmlq rm kccr _ ugbcp p_lec md _nnjga_rgml lccbq, 

@cjmu _pc grq ncpdmpk_lac af_p_arcpgqrgaq* ufgaf ugjj fcjn wms e_gl _ bccncp slbcpqr_lbgle md rfc
rcaflga_j qncagdga_rgmlq md QBE1...V, 

 ̧ Bs_j af_llcj* k_vgksk msrnsr dpcosclaw md0.. KFx* k_vgksk msrnsr _knjgrsbc md 0. Tnn, 

 ̧ /,0EQ_-q _l_jme+rm+bgegr_j amltcprcp q_knjgle p_rc* /4 `gr tcprga_j pcqmjsrgml, 

 ̧ Ugrf rfc rcaflmjmew md Rpsc?p`* _p`grp_pw u_tc gq msrnsr nmglr `w nmglr* _lb jmu hgrrcp u_tcdmpk
a_l `c msrnsr _r _ t_pg_`jc q_knjgle p_rc md /.kQ_-q|4..KQ_-qugrfmsr jmqgle u_tcdmpk bcr_gjq, 

 ̧ Qsnnmprgle qcosclac u_tc nj_w`_ai dslargml* ugrf _ k_vgksk qrmp_ec bcnrf md2.Knrq ncp
af_llcj, 

 ̧ ?bmnrgle C_qwNsjqc rcaflmjmew* gr a_l msrnsr jmu hgrrcp qos_pc u_tcq-nsjqcq* _lb rfc nsjqc u_tc
a_l _afgctc dglc _bhsqr_`jc nsjqc ugbrf _lb pgqgle-d_jjgle cbecq* ugrf cvrpckcjw fgef _bhsqrkclr
pcqmjsrgml _lb p_lec, 

 ̧ Qsnnmpr ksjrg nsjqc msrnsr dslargml* ufgaf a_l `c sqcb rm kc_qspc rfc qugraf n_p_kcrcpq md
nmucp cosgnkclr _lb ct_js_rc grq bwl_kga af_p_arcpgqrgaq, 

 ̧ Qsnnmpr GO tcarmp qgel_j msrnsr, 

 ̧ A_l msrnsr NP@Q ambc rwncq sn rm/0. K`nq, 

 ̧ Pgaf _l_jme _lb bgegr_j kmbsj_rgml dslargmlq8 ?K* BQ@+?K* DK* NK* DQI* ?QI* NQI* _lb NUK, 

 ̧ Qa_llgle _lb @spqr dslargmlq, 

 ̧ F_pkmlga rp_lqkgqqgml dslargml, 

 ̧ Af_llcj kcpegle dslargml, 

 ̧ F_pbu_pc dpcosclaw kcrcp dslargml, 

 ̧ /74 `sgjr+gl _p`grp_pw u_tcq, 

 ̧ Pgaf amkkslga_rgml glrcpd_acq8 qr_lb_pb SQ@ Fmqr* SQ@ Bctgac &SQ@RKA'* J?L &TVG+//'*
mnrgml_j ENG@, 

 ̧ @sgjr gl Uc`Qcptcp qsnnmprq amlrpmjjgle glqrpskclrq rfpmsef _ uc` `pmuqcp, 

 ̧ 5+glaf rmsaf qapccl, 
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6 Quick Start  

6.1 DpmlrN_lcj 

 

A. Nmucp `srrmlSqcbrm rspl ml mp mdd rfc qgel_j eclcp_rmp, Ufcl rfc nmucp `srrml gq rsplcb mdd*
rfc qgel_j eclcp_rmp gq gl _ nmucp+mdd qr_rc, 

B. SQ@ FmqrSqcb rm amllcar SQ@ qrmp_ec bctgacq* gr a_l pc_b u_tcdmpkq mp qr_rsq dgjcq dpmk rfc
SQ@ dj_qf bpgtc* mp qrmpc rfc asppclr glqrpskclr qr_rsq rm rfc SQ@ dj_qf bpgtc, 

C. Bgqnj_w _pc_Bgqnj_w rfc kcls _lb n_p_kcrcp qcrrgleq* qwqrck qr_rsq* _lb npmknr gldmpk_rgml
md rfc asppclr dslargml, 

D. Lskcp_j icwSqcb rm glnsr n_p_kcrcp t_jscq, 

E. Ilm Ùfcl qcrrgle n_p_kcrcpq* pmr_rc rfc ilm` rm glapc_qc &ajmaiugqc' mp bcapc_qc rfc
n_p_kcrcp t_jsc9 Ufcl qrmpgle mp pc_bgle dgjcq* pmr_rc rfc ilm` rm qcjcar rfc dgjc,Jmle npcqq rfc
ilm` rm r_ic _ qapcclqfmr _lb q_tc gr rm _ jma_j bgpcarmpw mp SQ@ bpgtc, 

F. Bgpcargml icwqSqcb rm af_lec rfc nmqgrgml md rfc aspqmp, 

G. AF/-AF0 msrnsr amlrpmjMsrnsr @srrml sqcb rm rspl af_llcj msrnsr ml mp mdd*Qgel_j msrnsr
dpmk @LA nmpr, 

H. Af_llcj qugraf icwSqcb rm qugraf AF/ mp AF0 rm rfc asppclrjw qcjcarcb af_llcj, 

I. Kmbc-?svgjg_pw dslargml icwqDslargmlkcls qfmprasr icw* a_l osgaijw clrcp rfc
kmbsj_rgml-qa_llgle-nsjqc rp_gl dslargml kcls* n_p_kcrcp qcrrgleq* dgjc k_l_ecp* _lb tgcu
qwqrck gldmpk_rgml, 

J. U_tcdmpk qcjcargmlSqcb rm qcjcar msrnsr u_tcdmpk, 

K. Rpge-Qwla GL-MsrGlnsr-msrnsr nmpr md rpgeecp qgel_j _lb glnsr-msrnsr nmpr md qwlafpmlgx_rgml
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qgel_j, 

6.2 Pc_pN_lcj 

 

A. /.KFx GLCvrcpl_j /.KFx pcdcpclac ajmai glnsr nmpr, 

B. /.KFx MsrGlrcpl_j /.KFx pcdcpclac ajmai msrnsr nmpr, 

C. KMBSJ?RGML GLGlnsr nmpr md cvrcpl_j kmbsj_rgml qgel_j, 

D. Amslrcp GLDpcosclaw kcrcp kc_qspcb qgel_j glnsr nmpr, 

E. J?L nmprSqcb rm amllcar rfc qgel_j eclcp_rmp rm rfc amknsrcp mp rfc lcrumpi ufcpc rfc
amknsrcp gq jma_rcb dmp pckmrc amlrpmj, 

F. SQ@ BctgacRfpmsef rfgq glrcpd_ac* _ NA a_l `c amllcarcb* _lb rfc qgel_j eclcp_rmp a_l `c
amlrpmjjcb `w rfc snncp amknsrcp qmdru_pc C_qwU_tcV mp sqcp+bcdglcb npmep_kkgle, 

G. SQ@ FmqrSqcb rm amllcar SQ@ qrmp_ec bctgacq* ufgaf a_l pc_b rfc u_tcdmpk mp qr_rsq dgjc gl
rfc S bgqi mp qrmpc rfc asppclr glqrpskclr qr_rsq gl rfc S bgqi, 

H. ?A nmucp glnsrNmucp glnsr nmpr md qgel_j eclcp_rmp, 

  



QBE1...VQcpgcq Sqcp K_ls_j 

glr,qgejclr,amk 05 

7 Touch Screen Display Area 

Rfc ufmjc qapccl md rfgq bctgac gq _ rmsaf qapccl,Wms a_l rmsaf ugrf wmsp dglecpq mp mncp_rc ugrf
wmsp kmsqc, ?jj bgqnj_w _lb amlrpmj a_l `c pc_jgxcb rfpmsef rfc rmsaf qapccl, 

 

7.1 Fmkc N_ec 

 

A. A_ppgcp qcrrgle kmbsjc B. Bs_j+af_llcj kcpegle qcrrgleq 

C. Af_llcj msrnsr qcrrgle kmbsjc D. Rmmj`_p 
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7.2 N_p_kcrcpQcrrgle N_ec 

 

A. U_tcdmpk npctgcu B. N_p_kcrcp qcrrgle `mv 

C. Kmb-Quccn-@spqr qcrrgle `mv D. Af_llcj qcjcargml `_p 

 

7.3 Ecqrspc Amlrpmj 

Rfc rmsaf qapccl md rfgq bctgac gq _ a_n_agrgtc rmsaf qapccl* ufgaf gq k_gljw mncp_rcb `w
rmsafgle-ajgaigle, 

 

7.4 Kmsqc Mncp_rgml 

Rfc mncp_rgml md rfc rmsaf qapccl bgqnj_w _pc_ gq lmr jgkgrcb rm rmsafgle, Gd rfc bctgac gq amllcarcb
ugrf _ kmsqc* wms a_l _jqm sqc rfc kmsqc rm mncp_rc, 
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8 Front Panel Control  

8.1 Qfmprasr U_tcdmpk Qcjcargml 

 

Rfcpc _pcu_tcdmpkqcjcargml kclsq slbcp rfc?DEmncp_rgml glrcpd_ac* glajsbgle qglc u_tc*
qos_pc u_tc* rpg_lesj_p u_tc* nsjqc u_tc* E_sqqg_l ufgrc lmgqc* BA* _p`grp_pw u_tc _lb NP@Q, 

 

8.2 Kmb-Quccn-@spqrQcrrgleq 

 

Npcqq rfc@spqr- Kmb- Quccǹsrrml rm osgaijw rspl
ml-mdd rfc nsjqc rp_gl-kmbsj_rgml-quccn dslargml _lb hskn rm
rfc amppcqnmlbgle n_p_kcrcp qcrrgleq n_ec, Ufcl rfc dslargml
gq rsplcb ml* rfc amppcqnmlbgle `srrml jgefr ugjj jgefr sn, 
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8.3 Lsk`cpIcw`m_pb _lbIlm̀ 

 

Sqc rfc lskcpga icwn_b rm bgpcarjw glnsr rfc lskcpga_j t_jsc
_lb k_elgrsbc md rfc qcjcarcb n_p_kcrcp, Dmp cv_knjc* rm qcr
rfc dpcosclaw rm / KFx* npcqq `srrml/ _lbK-ì gl
qcosclac, 

 

 

Gl _bbgrgml rm sqgle rfc lskcpga icwn_b rm bgpcarjw glnsr
n_p_kcrcp t_jscq* ilm`q a_l _jqm `c sqcb rm _afgctc amlrglsmsq
_bhsqrkclr md n_p_kcrcpq, Npcqq rfc ilm` ml rfc qcjcarcb
n_p_kcrcp `mv* _lb npcqq rfc `srrml `cjmu rfc ilm`Ờ _lb 
Ồ Qcjcar rfc bgegr rm `c _bhsqrcb ugrf rfc icw* rfcl rspl rfc

ilm` ajmaiugqc rm glapc_qc rfc t_jsc* mp amslrcpajmaiugqc rm
bcapc_qc rfc t_jsc, 

 

8.4 Amkkml Dslargml @srrmlq 

 

Use the  Output   button to turn on/off the signal output of the 
output interface on the front panel. Select the corresponding 
channel, press the  Output   button, the button light will be on, 
and at the same time, turn on the output switch to output a 
signal; Press the  Output   button again to turn off the output.  

 

 

Npcqq rfc  Home  `srrml rm osgaijw pcrspl rm rfc fmkc n_ec, 

Npcqq rfc Utility  `srrml rm osgaijw clrcp rfc qwqrck qcrrgle
glrcpd_ac, 

Npcqq rfc Save/Recall `srrml rm osgaijw mncl rfc dgjc
k_l_eckclr uglbmu, 

Npcqq rfc Touch `srrml rm rspl ml-mdd rfc rmsaf qapccl
dslargml md rfc qapccl, Rfc icw jgefr gq jgr* glbga_rgle rf_r rfc
rmsaf qapccl dslargml gq rsplcb ml* _lb rfc icw jgefr gq rsplcb
mdd* glbga_rgle rf_r rfc rmsaf qapccl dslargml gq rsplcb mdd, 
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Npcqq CH1/CH2 rm osgaijw qugraf rfc n_p_kcrcp qcrrgle
n_ecq md rum af_llcjq, 

Npcqqgle rfc Trigger `srrml a_l `c sqcb rm rpgeecp ufcl rfc
u_tcdmpk k_ls_jjw rpgeecpq rfc msrnsr, 
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9 Basic Waveform Settings  

9.1 Qr_lb_pbU_tcdmpk Qcrrgleq 

Rfgq qcargml _nnjgcq rm qglc u_tcq* qos_pc u_tcq* nsjqcq* rpg_lesj_p u_tcq* _lb bgpcar asppclrq, R_igle
qcrrgle _ qglc u_tc _q _l cv_knjc* rfc dmjjmugle ugjj cvnj_gl qmkc `_qga n_p_kcrcpq md rfc qr_lb_pb
u_tcdmpk, 

 

A. U_tcdmpk npctgcu gk_ec 

B. Jm_b n_p_kcrcp bgqnj_w 

C. Msrnsr qr_rsq bgqnj_w 

D. Dpco-Ncpgmb n_p_kcrcp qcrrgle kcls 

E. ?knjgrsbc-Fgef Jctcj N_p_kcrcp Qcrrgle Kcls 

F. Mddqcr-Jmu Jctcj N_p_kcrcp Qcrrgle Kcls 

G. Nf_qc-Bcj_w N_p_kcrcp Qcrrgle Kcls 

H. F_pkmlga n_p_kcrcp qcrrgle kcls &mljw _nnjga_`jc rm qglc u_tc' 
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Load 

Rm slbcpqr_lb rfc qcrrgle md rfc jm_b* gr gq dgpqr lcacqq_pw rm slbcpqr_lb rf_r bsc rm rfc tmjr_ec
bgtgqgml cddcar md rfc jm_b _lb rfc glrcpl_j pcqgqr_lac md rfc qgel_j qmspac &Dgespc 7,/'* rfc tmjr_ec Tm
m`qcptcb`w rfc sqcp gq _ t_pg_`jc pcj_rcb rm rfc jm_b PJ8 

L
o s

L s

R
V V

R R
= Ö

+
 

?kmle rfck* Tq gq rfc msrnsr tmjr_ec md rfc qgel_j qmspac `cdmpc rfc glrcpl_j pcqgqr_lac* _lb Pq gq
rfc glrcpl_j pcqgqr_lac md rfc qgel_j qmspac, Bsc rm rfc gl_`gjgrw md rfc qgel_j qmspac rm _srmk_rga_jjw
pcamelgxc rfc qgxc md PJ* sqcpq lccb rm gldmpk rfcqgel_j qmspac md rfgq t_jsc `w glnsrrgle rfc  jm_b 
t_jsc* _lb rfcl rfc qgel_j qmspac a_jasj_rcq rfc cvncarcb Tq `_qcb ml rfc PJ _lb Tm qcr `w rfc sqcp*
qm rf_r slbcp _lw jm_b qgrs_rgml* rfc tmjr_ec t_jsc m`r_glcb `w rfc sqcp gq amlqgqrclr ugrf rfc
cvncarcb t_jsc, 

 

Dgespc 7,/ 

Waveform parameters  

Rfc n_p_kcrcpq rf_r a_l `c qcr dmp c_af qr_lb_pb u_tc _pc bgddcpclr* _q qfmul gl rfc r_`jc `cjmu8 

R_`jc7,/Cvnj_l_rgml md Qr_lb_pb U_tcdmpk N_p_kcrcpq 

Qglc 

Dpcosclaw-Ncpgmb 
Rfc dpcosclaw-ncpgmb md rfc qgel_j, Rfc slgr md dpcosclaw gq Fx* _lb rfc
slgr md ncpgmb gq q, Rfc pcj_rgmlqfgn `cruccl rfc rum gq8 
Dpcosclaw ; / - Ncpgmb 

?knjgrsbc-FgefJctcj 
Mddqcr-JmuJctcj 

Rfc _knjgrsbc-mddqcr md rfc qgel_j gq jglicb ugrf rfc fgef jctcj-jmu jctcj,
?knjgrsbc t_jsc pcdcpq rm rfc bgddcpclac `cruccl rfc fgefcqr nmglr &fgef
jctcj* slgr T' _lb rfc jmucqr nmglr &jmu jctcj* slgr T' md rfc qgel_j,
Qsnnmprcb slgrq glajsbc Tnn* Tpkq _lb b@k &_t_gj_`jc ufcl rfc jm_b gq
ƈFgX',Mddqcr pcdcpq rm rfc BA amknmlclr qsncpgknmqcb ml rfc qgel_j
u_tcdmpk* gl T9 Rfc pcj_rgmlqfgn `cruccl qctcp_j n_p_kcrcpq gq8 
?knjgrsbc t_jsc &Tnn';FgefJctcj+JmuJctcj 
Mddqcr;&FgefJctcj)JmuJctcj'-0 

Rs
+

-

RL

Inside 

AWG

Outside 

AWG

VoVs
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Nf_qc-Bcj_w 

Rfc nf_qc-bcj_w md rfc qgel_j gq mljw kc_lgledsj ufcl rfc bs_j af_llcj
nf_qc kmbc gq nf_qc jmaicb* sqcb rm qcr rfc nf_qc pcj_rgmlqfgn `cruccl
rum af_llcjq, Rfc slgr md nf_qc gq ¡* _lb rfc slgr md bcj_w gq q, Rfc
pcj_rgmlqfgn `cruccl rfc rum gq8 
Bcj_w;+&ncpgmbv nf_qc-14. ¡' 

Qos_pc 

Dpcosclaw-Ncpgmb Q_kc_qqglc u_tc, 

?knjgrsbc-FgefJctcj 
Mddqcr-JmuJctcj 

Q_kc_qqglc u_tc, 

Nf_qc-Bcj_w Q_kc_qqglc u_tc, 

BsrwAwajc Rfc p_rgm md rfc nmqgrgtc nsjqc ugbrf rm rfc ncpgmb md _ qos_pc u_tc* gl# 

Nsjqc 

Dpcosclaw-Ncpgmb Q_kc_qqglc u_tc, 

?knjgrsbc-FgefJctcj 
Mddqcr-JmuJctcj 

Q_kc_qqglc u_tc, 

Ugbrf-BsrwAwajc 

Nsjqc ugbrf pcdcpq rm rfc nmqgrgtc nsjqc ugbrf md _ nsjqc* kc_qspcb gl
qcamlbq9 Bsrw awajc pcdcpq rm rfc p_rgm md nmqgrgtc nsjqc ugbrf rm awajc*
kc_qspcb gl#, Rfc pcj_rgmlqfgn `cruccl rfc rum gq8 
Nsjqc ugbrf;ncpgmbv bsrw awajc 

Pgqc-D_jj 

Rfc pgqgle cbec pcdcpq rm _ pgqgle rgkc md /.# rm 7.#* _lb rfc d_jjgle cbec
pcdcpq rm _ d_jjgle rgkc md 7.# rm /.#* `mrf md ufgaf _pc kc_qspcb gl
qcamlbq, Rfc pgqgle _lb d_jjgle cbecq _pc glbcnclbclr md c_af mrfcp _lb
a_l `c qcr qcn_p_rcjw 

Bcj_w Q_kc_qqglc u_tc, 

P_kn 

Dpcosclaw-Ncpgmb Q_kc_qqglc u_tc, 

?knjgrsbc-FgefJctcj 
Mddqcr-JmuJctcj 

Q_kc_qqglc u_tc, 

Nf_qc-Bcj_w Q_kc_qqglc u_tc, 

Qwkkcrpw 
Rfc p_rgm md rfc rgkc _lb ncpgmb bspgle ufgaf _ rpg_lesj_p u_tc gq pgqgle*
rfc slgr gq# 

BA 

Mddqcr Q_kc_qqglc u_tc, 
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9.2 F_pkmlgaQcrrgleq 

F_pkmlgaq _pc _ qs` dslargml md rfc qglc u_tc eclcp_rgml dslargml* A_l msrnsr f_pkmlgaq ugrf
qncagdgcb lsk`cp* _knjgrsbc* _lb nf_qc* Sqcb rm qgksj_rc qglc u_tcq ugrf nmmp jglc_pgrw, 

Slbcp rfc n_p_kcrcp qcrrgle n_ec md a_ppgcp ; qglc u_tc* rspl ml rfc f_pkmlga qugrafrm qcr rfc
f_pkmlga n_p_kcrcpq, 

 

 

Set harmonic type  

Ajgai ml rfc n_p_kcrcp t_jsc _pc_ md rfc f_pkmlga rwnc gl rfc  F_pkRwnc n_p_kcrcp qcrrgle `mv*
_lb qcjcar rfc f_pkmlga rwnc gl rfc nmn+sn n_p_kcrcp qcjcargml bg_jme `mv, Gd mljw mbb f_pkmlgaq
_pc qcr* qcjcar  Mbb 9 Gd mljw ctcl f_pkmlgaq _pc qcr* qcjcar  Ctcl 9 Gd `mrf mbb _lb ctcl f_pkmlgaq
lccb rm `c qcr* qcjcar  ?jj , 
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Set harmonic order  

Ajgai rfc  F_pkMpbcp n_p_kcrcp qcrrgle kcls* _lb rfcl rwnc rfc f_pkmlgampbcprm `c qcr rfpmsef
rfc lskcpga icwn_b mp rfpmsef rfc ilm`,Gd rwnc ; mbb* mljw mbb t_jscq a_l `c clrcpcb9 Gd Rwnc ; Ctcl*
mljw ctcl t_jscq a_l `c clrcpcb9 Gd Rwnc ;?jj* wms a_l rwnc _lw glrcecp gl rfc p_lec md 0| rfc
k_vgksk f_pkmlga lsk`cp, 

 

Set harmonic amplitude  

Ajgai rfc  F_pk ?knj qcrrgle kcls* qcr rfc pcosgpcb _knjgrsbc rfpmsef rfc lskcpga icwn_b mp ilm`*
_lb rfcl qcjcar rfc slgr _q  Tnn mp  b@a ,Rfc slgr  Tnn gq qsgr_`jc dmp qcrrgle rfc _`qmjsrc _knjgrsbc
md f_pkmlgaq* _lb rfc slgr  b@a gq qsgr_`jc dmp qcrrgle rfc pcj_rgtc _knjgrsbc md f_pkmlgaq pcj_rgtc rm
rfc dslb_kclr_j dpcosclaw qgel_j,Rfc pcj_rgtc kglgksk _knjgrsbc md f_pkmlgaq gq+6. b@a, Gd gr gq jcqq
rf_l+6. b@a* gr kc_lq lm f_pkmlgaq, 

 

Set harmonic phase  

Ajgai ml rfc  F_pkNf_qc qcrrgle kcls* rfcl rwnc rfc bcqgpcb t_jsc rfpmsef rfc ilm` mp lskcpga
icwn_b, Rfc slgr md nf_qc gq ¡, 

 

Enable harmonic function  

?drcp _jj f_pkmlga n_p_kcrcpq _pc qcr* rfc rgkc bmk_gl u_tcdmpk a_l `c npctgcucb rfpmsef rfc
u_tcdmpk npctgcu bg_ep_k* _lb rfc qcr f_pkmlgaq _lb rfcgp _nnpmvgk_rc _knjgrsbcq a_l `c
`pmuqcb rfpmsef rfc f_pkmlga qafck_rga bg_ep_k,?drcp amldgpk_rgml* rspl ml rfc msrnsr md rfc
af_llcj rm msrnsr rfc f_pkmlga u_tcdmpk,  
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9.3 LmgqcQcrrgleq 

Rfc lmgqc eclcp_rgml dslargml a_l npmtgbc E_sqqg_l lmgqc ugrf _bhsqr_`jc `_lbugbrf, 

 

 

Set waveform parameters  

Rfc u_tcdmpk n_p_kcrcpq md lmgqc glajsbc  qrbct _lb  kc_l ,Bsc rm rfc lmgqc dmjjmugle _ E_sqqg_l
bgqrpg`srgml &lmpk_j bgqrpg`srgml'*sqgle kc_l &k' _lb qr_lb_pb bctg_rgmlò Gr a_l af_p_arcpgxc grq
bgqrpg`srgml af_p_arcpgqrgaq, Rfc qcrrgle kcrfmb pcdcpq rm rfc u_tcdmpk n_p_kcrcp qcrrgleq md qglc
u_tcq, 

R_`jc7,0Cvnj_l_rgml md Lmgqc U_tcdmpk N_p_kcrcpq 

Lmgqc 

Qrbct Qr_lb_pb bctg_rgml md lmgqc qcosclac, 

Kc_l Kc_l t_jsc md lmgqc qcosclac &k_rfck_rga_j cvncar_rgml', 

 

Qcr `_lbugbrf 

Rm qcr rfc `_lbugbrf dmp lmgqc* dgpqr ajgai ml rfc qugraf _pc_ gl rfc `_lbugbrf qugraf qcrrgleq `mv*
mncl rfc `_lbugbrf qcrrgleq* _lb rfcl rwnc gl rfc bcqgpcb t_jsc _lb slgr, 
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9.4 NP@QQcrrgleq 

Rfc NP@Q eclcp_rgml dslargml a_l eclcp_rc _ k_vgksk `gr p_rc md /0. K`nq* _jmle ugrf _
amldgesp_`jc nqcsbm+p_lbmk qcosclac, 

 

 

Set waveform parameters  

Rfc u_tcdmpk n_p_kcrcpq md NP@Q _pc qfmul gl rfc r_`jc `cjmu, Rfc qcrrgle kcrfmb pcdcpq rm rfc
u_tcdmpk n_p_kcrcp qcrrgleq md qglc u_tcq, 

R_`jc7,1Bcqapgnrgml md NP@Q u_tcdmpk n_p_kcrcpq 

NP@Q 

@grP_rc-Ncpgmb 
Rfc `gr p_rc-ncpgmb md NP@Q qcosclac* ugrf rfc slgr md `gr p_rc `cgle `nq
_lb rfcslgr md ncpgmb`cgle q, Rfc pcj_rgmlqfgn `cruccl rfc rum gq8 
@gr p_rc; / -Ncpgmb 

?knjgrsbc-FgefJctcj 
Mddqcr-JmuJctcj 

Q_kc _q qglc u_tc, 

Jmega Jctcj 
Sqcb rm osgaijw qcr rfc _knjgrsbc rm qmkc qr_lb_pb jctcjq, Qcc R_`jc 7,2
dmp bcr_gjq, 

Jclerf NP@Q+1|10 a_l `c qcr* amppcqnmlbgle rm jclerfq &01+/' | &010+/', 

Pgqc-D_jj 
Pcdcpq rm _ pgqc rgkc md /.# rm 7.# _lb _ bcapc_qc rgkc md 7.# rm /.#* gl
qcamlbq, Qcrrgle `mrf pgqgle _lb d_jjgle cbecq qgksjr_lcmsqjw, 
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R_`jc7,2Jmega Jctcjq Qsnnmprcb `w NP@Q 

Jmega jctcj ?knjgrsbcTnn MddqcrT  

RRJ-AKMQ 3,.. 0,3. 

JTRRJ-JTAKMQ 1,1. /,43 

CAJ .,6. +/,1. 

JTNCAJ .,6. 0,.. 

JTBQ .,13 /,03 

 

 

Rfc npcqcr jmega jctcjq gl rfc r_`jc _pc mljw t_jgb ufcl rfc msrnsr kmbc gq qglejc clbcb, 

 

Manual Formula 

Rfc eclcp_rgml md NP@Q bcnclbq ml qncagdga nmjwlmkg_jq* Rfcqcnmjwlmkg_jq bcdglc fmu rfc jglc_p
dccb`_ai qfgdr pcegqrcp &JDQP' mncp_rcq, Amkkmljw sqcb NP@Q nmjwlmkg_jq _pc8 

NP@Q5 &v\5 ) v\4 ) /'8Rfc cv_knjc dmpksj_ gq v\5 ) v\4 ) /*Rfc amppcqnmlbgle JDQP f_q 5
`grq*Dccb`_aiamkcq dpmk Lm,5 _lb Lm,4, 

NP@Q/3 &v\/3 ) v\/2 ) /'8Rfc cv_knjc dmpksj_ gq v\/3 ) v\/2 ) /*Rfc amppcqnmlbgle JDQP f_q /3
`grq*Dccb`_ai amkcq dpmk Lm,/3 _lb Lm,/2, 

NP@Q01 &v\01 ) v\/6 ) /'8Rfc cv_knjc dmpksj_ gq v\01 ) v\/6 ) /*Rfc amppcqnmlbgle JDQP f_q 01
`grq*Dccb`_ai amkcq dpmk Lm,01 _lb Lm,/6, 

NP@Q1/ &v\1/ ) v\06 ) /'8Rfc cv_knjc dmpksj_ gq v\1/ ) v\06 ) /*Rfc amppcqnmlbgle JDQP f_q 1/
`grq*Dccb`_ai amkcq dpmk Lm,1/ _lb Lm,06, 

R_igle NP@Q5 _q _l cv_knjc*Rfc nmjwlmkg_j V5)V4)/ a_l `c glnsr tg_ rfc icw`m_pb rm asqrmkgxc
rfc nmjwlmkg_j msrnsr8 
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9.5 BADgl_j ?knjgdgcp 

BAnpmtgbcq rfc dgl_j _knjgdgcp dslargml*sqcpq a_l rspl rfc dgl_j _knjgdgcp ml mp mdd _q lccbcb,Ufcl
rfc dgl_j _knjgdgcp gq rsplcb ml* rfc BA _aasp_aw md rfc msrnsr gl qk_jj ec_pq ugjj `c pcbsacb, 

 

Ufcl rfc dgl_j _knjgdgcp gq rsplcb mdd* qugrafgle rfc BA jctcj ugjj dgpqr bpmn dpmk rfc npctgmsq jctcj rm
.Tba, Rfcl gr gq nsjjcb sn rm rfc lcvr qcr jctcj* _lb rfcpc ugjj `c _ ncpgmb md xcpm jctcj gl rfc kgbbjc, 

Rfc dgespc `cjmu qfmuq rfc BA qgel_j kc_qspcb `w _l mqagjjmqamnc, Rfc qgel_j qmspac gq qcr rm 3.à
jm_b*qcr rfc mddqcr rm qugraf dpmk /Tba jctcj rm 0Tba jctcj* Gr gq kc_qspcb rf_r rfcpc gq _ xcpm+jctcj
rp_lqgrgml gl rfc kgbbjc8 

 

Ufcl rfc dgl_j _knjgdgcp gq rsplcb ml* qugrafgle rfc BA ec_p ugjj bgpcarjw glapc_qc rfc jctcj dpmk rfc
npctgmsq jctcj rm rfc lcvr jctcj ugrfmsr bpmnngle rm .Tba9 Rfc dgespc `cjmu qfmuq rfc BA qgel_j
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kc_qspcb `w _l mqagjjmqamnc, Qcr rfc qgel_j qmspac rm _ 3.àjm_b* _lb qcr rfc mddqcr rm qugraf dpmk
rfc /Tba jctcj rm rfc 0Tba jctcj, Rfc glrcpkcbg_rc jctcj ugjj pgqc bgpcarjw dpmk /Tba rm 0Tba* _lb rfc
rp_lqgrgml jctcj ugjj lmr bpmn8 
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9.6 ?p`grp_pw U_tcdmpk qcrrgleq 

9.6.1  ?DEKmbc 

Gl ?DE kmbc* rfc qgel_j eclcp_rmp msrnsrq rfc qncagdgcb _p`grp_pw u_tcdmpk gl rfc rp_bgrgml_j BBQ
kcrfmb, Rfc `_qga u_tcdmpk n_p_kcrcp qcrrgleq _r rfgq rgkc _pc rfc q_kc _q rfc qglc u_tc, Njc_qc
pcdcp rm rfc  Qr_lb_pb U_tcdmpk Qcrrgleq qcargml, 

Dmp rfc qcjcargml _lb cbgrgle md b_r_ qmspacq dmp _lw u_tc* pcdcp rm rfc  B_r_ Qmspacq qcargml, 

 

9.6.2  B_r_Qmspac 

Ajgai rfc  B_r_ qmspac n_p_kcrcp qcrrgle kcls rm clrcp rfc b_r_ qmspac qcjcargml glrcpd_ac, B_r_
qmspacq glajsbc @sgjr+Gl* Dpmk Dgjc, 

Built - In 

@sgjr+Gl u_tcdmpkq _pc npc amldgespcb u_tcdmpkq ugrfgl _ qgel_j eclcp_rmp* ufgaf a_l `c bgtgbcb glrm
qctcp_j rwncq8 amkkml* k_rf* cleglccpgle* uglbmu* rpgem* qos_pc* kcbga_j* kmb* dgjrcp* _lb bckm,
Rfcpc _pc ksjrgnjc u_tcdmpkq _t_gj_`jc dmp qcjcargml slbcp c_af rwnc, 

 

 

From File 

RfcDpmk Dgjcgq _ u_tcdmpk dgjc q_tcb `w rfc sqcp gl _ jma_j bgpcarmpw* cvrcpl_j SQ@ bpgtc* mp qclr rm
rfc bctgac rfpmsef rfc snncp amknsrcp qmdru_pc &C_qwU_tcV' _lb q_tcb jma_jjw, Ufcl qcjcargle rfc
b_r_ qmspac _q  Dpmk Dgjc * rfc dgjc k_l_ecp uglbmu ugjj `c _srmk_rga_jjw a_jjcb, Qcjcar rfc u_tcdmpk
dgjc rf_r lccbq rm `c a_jjcb gl rfgq uglbmu* _lb rfcl ajgai  Pca_jj rm npmaccb, 
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Dmp rfc mncp_rgml kcrfmb md rfc dgjc k_l_eckclr uglbmu* njc_qc pcdcp rm rfc  Qrmpc-Pca_jj af_nrcp, 

 

EasyWaveX 

C_qwU_tcV* _l _p`grp_pw u_tc cbgrgle qmdru_pc* npmtgbcq /0 qr_lb_pb u_tcdmpkq glajsbgle Qglc*
Qos_pc* P_kn* Nsjqc* Lmgqc* _lb BA* ufgaf a_l kccr rfc kmqr `_qga lccbq9 ?r rfc q_kc rgkc* gr _jqm
npmtgbcq sqcpq ugrf k_ls_j bp_ugle* jglc bp_ugle &glajsbgle fmpgxmlr_j jglcq* tcprga_j jglcq* _lb rum+
nmglr jglcq'* ammpbgl_rc bp_ugle &ammpbgl_rcq a_l `c clrcpcb rfpmsef rfc kmsqc mp r_`jc* _lb rfcpc
_pc rum u_wq rm amllcar _lb qkmmrf'* _lb cos_rgml bp_ugle* k_igle apc_rgle amknjcv u_tcdmpkq
jgefr _lb c_qw, 

Pce_pbgle rfc sqc md C_qwU_tcV* njc_qc pcdcp rm rfc qmdru_pc%q sqcp k_ls_j, 

 

 Application example: Using the upper computer software EasyWaveX to generate digital 
clock and data waveforms that simulate the following timing relationships, and downloading 
them to the CH1 and CH2 outputs of any waveform generator, with adjustable rates . 

 

 

1. Amllcar bctgacq _lb amknsrcpq ugrf C_qwU_tcV snncp amknsrcp qmdru_pc glqr_jjcb tg_ SQ@ mp
J?L, 

2. Mncl C_qwU_tcV _lb apc_rc _lw u_tc _r 1. nmglrq, 

3. Gl rfc  Npmncprgcq qcargml md rfc rmmj`_p* qcjcar  U_tcdmpk Npmncprgcq *Glnsr rfc tmjr_ec
jctcjq md c_af nmglr gl rfc  Bp_u Nmglr R_`jc nmglr `w nmglr _aampbgle rm rfc ajmai%q  . _lb  / 
hskn n_rrcpl* _q qfmul gl rfc dmjjmugle dgespc8 

 0  1  2  3  4  5  6  7  8  9 

Clock

Data
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4. ?drcp clrcpgle* tgcu rfc u_tcdmpk gl rfc u_tcdmpk npctgcu uglbmu md rfc k_gl npmep_k, Gl rfc
 Npmncprgcq _pc_ md rfc rmmj`_p* qcjcar  Tgcu Npmncprgcq *Af_lec rfc  glrcpnmj_rgml kcrfmb 
rm  xcpm mpbcp npcqcpt_rgml rm m`r_gl rfc amppcar u_tcdmpk npctgcu md rfc bgegr_j ajmai8 

 

5. Cvcasrcamkkslga_rgml< Qclb u_tcdmpk rm qgel_j qmspac* qcjcar rfc bctgac rm ncpdmpk
u_tcdmpk msrnsr gl rfc nmn+sn bg_jme `mv* ajgaiamllcar* _lb qcjcar rfc bmuljm_b r_pecr
af_llcj _q AF/8 
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6. Eclcp_rc b_r_ dgjcq sqgle rfc q_kc kcrfmb _lb bmuljm_b rfck rm rfc bctgac%q AF0, 

7. Qcr rfc  glrcpnmj_rgml kcrfmb md rum af_llcjq rm  .+mpbcp fmjb ml rfc bctgac, 

8. Qcr rfc _knjgrsbc _lb p_rc md ajmai _lb b_r_ msrnsr ml rfc bctgac _q lccbcb, Dmp cv_knjc* rm
qcr rfc ajmai dpcosclaw rm / KFx* qcr rfc q_knjgle p_rc md rfc ajmai af_llcj rm 0 KQ?-q,Bsc rm
rfc qwlafpmlgx_rgml md ajmai _lb b_r_* AF/ _lb AF0 a_l `c qcr rm dpcosclaw amsnjgle ugrf _ p_rgm
md /*Gl rfgq u_w* wms mljw lccb rm qcr rfc qnccb md mlc af_llcj* _lb rfc qnccb md rfc mrfcp
af_llcj a_l `c snb_rcb qwlafpmlmsqjw, Rfc dgl_j ajmai _lb b_r_ qgel_jq msrnsr `w rfc bctgac _pc
_q dmjjmuq8 
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Rfc u_tcdmpk eclcp_rcb `w C_qwU_tcV a_l `c q_tcb _q _ AQT dgjc dmp dsprfcp cbgrgle, ?drcp rfc
cbgrgle gq amknjcrcb* gr a_l `c gknmprcb glrm C_qwU_tcV _lb bgqrpg`srcb rm rfc bctgac rfpmsef
C_qwU_tcV, AQT dgjcq a_l _jqm `c qrmpcb ml _ SQ@ bpgtc* _lb rfc bctgac a_l bgpcarjw a_jj rfck dpmk
rfc SQ@ bpgtc, 
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10 AWG Settings  

Gl ?UE kmbc* rfc qgel_j eclcp_rmp sqcq Rpsc?p` rcaflmjmew &Dgespc /.,/', Msrnsrq rfc qncagdgcb
u_tcdmpk qcosclac nmglr `w nmglr _r rfc qncagdgcb q_knjgle p_rc, Rpsc?p` mtcpamkcq rfc qcpgmsq
qfmpramkgleq md rp_bgrgml_j BBQ rcaflmjmew rf_r k_w glapc_qc hgrrcp _lb bgqrmprgml ufcl eclcp_rgle
_p`grp_pw u_tcq, ?r rfc q_kc rgkc* gr pcr_glq grq _bt_lr_ecq md jmu amqr* qgknjgagrw _lb djcvg`gjgrw, 

 

Dgespc /.,/ Rpsc?p`Rcaflmjmew Qafck_rga @jmai Bg_ep_k 

 

 

A. U_tcdmpk npctgcu gk_ec 

B. Psl kmbc qcrrgle `mv 

C. Rpge Qmspac qcrrgle `mv 
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D. Q_knjc p_rc qcrrgle 

E. Qcekclr N_p_kcrcp Qcrrgle 

F. Qcekclr mncp_rgml qcrrgle `mv _lb ?UE n_p_kcrcp qcrrgle `mv 

G. ?UE u_tc mncp_rgml qugraf 

H. ?UE u_tc msrnsr qugraf 

 

10.1 U_tcdmpkN_p_kcrcpQcrrgleq 

Rfc u_tcdmpk n_p_kcrcp qcrrgle kcrfmb md ?UE pcdcpq rm rfc u_tcdmpk n_p_kcrcp qcrrgle md qglc
u_tc, 

 

 

R_`jc/.,/?UE u_tcdmpk n_p_kcrcp bcqapgnrgml 

?UE Qcrrgleq Bcqapgnrgml 

Jm_b ?UE msrnsr jm_b a_l `c qcjcarcb dpmk 3.à*Fgx_lb asqrmk, 

QP Rfc q_knjgle p_rc slgr gq Q_-q*rfc qcrrgle p_lec gq /.kQ_-q | 4..KQ_-q, 

?knjgrsbc Qa_jc 
Qcrrgle rfc _knjgrsbc qa_jc a_l msrnsr rfc Qcekclr _knjgrsbc _aampbgle rm
rfc qcr p_rgm* rfc slgr gq #, 

Mddqcr 
Mddqcr gq rfc BA amknmlclr qsncpgknmqcb ml rfc ?UE u_tcdmpk* rfc slgr
gq T, 

Glrcpnmj_rgml U_tcdmpk glrcpnmj_rgml rwnc* qcc R_`jc /.+0 dmp bcr_gjq, 
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Glapc_qgle U_tcdmpkGlapc_qgle rwnc* qcc R_`jc /.+1dmp bcr_gjq, 

Bcapc_qgle U_tcdmpkBcapc_qgle rwnc* qcc R_`jc /.+2dmp bcr_gjq, 

Rgkcp Rfgq n_p_kcrcp gq sqcb rm qcr rfc glrcpt_j rgkc md ?UE u_tc msrnsr, 

Cvr Cbec Qcr ufcl cvrcpl_j rpgeecpgle* glajsbgle Pgqc cbec* D_jj cbec* @mrf, 

Rpge Bcj_w 
Rfgq n_p_kcrcp gq sqcb rm qcr rfc bcj_w rgkc md rfc rpgeecp qgel_j, Rfc
kglgksk t_jsc md rfc rpgeecp bcj_w pcnpcqclrq rfc kglgksk bcj_w rf_r a_l
`c _afgctcb ml rfc f_pbu_pc, 

Fmjb T_jsc Rfc msrnsr jctcj _drcp rfc ?UE u_tcdmpk msrnsr clbq, 

 

R_`jc/.,0Glrcpnmj_rgml rwncq qsnnmprcb `w ?UE 

Glrcpnmj_rgml Bcqapgnrgml 

.+mpbcpfmjb Xcpm mpbcp fmjb, 

Jglc_p Jglc_p glrcpnmj_rgml, 

Qgla Qgla-v glrcpnmj_rgml, 

Qgla/1 
Qglv-v glrcpnmj_rgml amk`glcb ugrf jmu+n_qq dgjrcpgle* 
`_lbugbrf ; .,/1v q_knjc p_rc, 

Qgla05 
Qglv-v glrcpnmj_rgml amk`glcb ugrf jmu+n_qq dgjrcpgle* 
`_lbugbrf ; .,05v q_knjc p_rc, 

 

R_`jc/.,1Glrcpnmj_rgml kcrfmbq qsnnmprcb `w ?UE 

Glapc_qgle Bcqapgnrgml 

Glrcpnmj_rgml 
Glapc_qc rfc qcekclr jclerf*rfc msrnsr u_tcdmpk ugjj jglc_pjw _bb
glapc_qgle jclerf rm _ awajc, 

Xcpm 
Glapc_qc rfc qcekclr jclerf*rfc msrnsr u_tcdmpk ugjj msrnsr rfc mpgegl_j
jclerf md rfc u_tcdmpk gl mlc awajc*rfcl msrnsr _ ncpgmb md . jctcj*rfc jclerf
md rfc . jctcj gq cos_j rm rfc glapc_qcb Qcekclr jclerf, 

Fmjb J_qr 
Glapc_qc rfc qcekclr jclerf* rfc msrnsr u_tcdmpk ugjj msrnsr rfc mpgegl_j
jclerf md rfc u_tcdmpk gl mlc awajc*rfcl msrnsr _rcpkgl_rgmljctcj*rfc
jclerf md rfc rcpkgl_rgml jctcj gq cos_j rm rfc glapc_qcb Qcekclr jclerf, 

Bsnjga_rgml 

Glapc_qc rfc qcekclr jclerf* rfc msrnsr u_tcdmpk ugjj msrnsr rfc mpgegl_j
jclerf md rfc u_tcdmpk gl mlc awajc*rfcl msrnsr rfc u_tcdmpk*rfgq
u_tcdmpk qr_prq rm `c msrnsr _aampbgle rm mlc awajc*rfc jclerf gq cos_j rm
rfc glapc_qcb Qcekclr jclerf, 
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R_`jc/.,2Bcapc_qglekcrfmbq qsnnmprcb `w ?UE 

Bcapc_qgle Bcqapgnrgml 

Bcagk_rgml 
Bcapc_qgle rfc qcekclr jclerf*rfc msrnsr u_tcdmpk ugjj jglc_pjw pcbsac rfc
amppcqnmlbgle jclerf gl mlc awajc, 

Asr R_gj 
Bcapc_qgle rfc qcekclr jclerf*rfc msrnsr u_tcdmpk ugjj bcapc_qc gl jclerf
qr_prgle dpmk rfc r_gj gl mlc awajc, 

Asr Fc_b 
Bcapc_qgle rfc qcekclr jclerf*rfc msrnsr u_tcdmpk ugjj bcapc_qc gl jclerf
dpmk rfc fc_b gl mlc awajc, 

 

10.2 QcekclrQcrrgleq 

?UE a_l qcr ksjrg+qcekclr u_tcdmpk msrnsr rfpmsef ?bb* Glqcpr* Bcjcrc _lb Ajc_p gl rfc jcdr kcls
`_p, 

 

 

R_`jc/.,3Qcekclr qcrrgleq 

Qcekclr qcrrgle Bcqapgnrgml 

?bb ?bb _ lcu u_tcdmpk _drcp rfc j_qr Qcekclr, 

Glqcpr Glqcpr _ u_tcdmpk gl dpmlr rfc asppclrjw qcjcarcb Qcekclr, 

Bcjcrc Bcjcrc rfc asppclrjw qcjcarcb Qcekclr, 

Ajc_p Ajc_p _jj Qcekclrq*mljw iccn _ bcd_sjr Qcekclr+/, 
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10.2.1  QcekclrBgqnj_wGrckq Qcrrgleq 

Qcekclr bgqnj_wgrck qcrrgleq a_l bgqnj_w rfc n_p_kcrcpq rf_r lccb rm `c bgqnj_wcb gl rfc Qcekclr
qcpg_j lsk`cp*gr gq amltclgclr dmp sqcpq rm kmbgdw qcekclr n_p_kcrcpq, 

 

 

R_`jc/.,4Qcekclr bgqnj_w grck qcrrgleq 

Bgqnj_w Grckq Bcqapgnrgml 

U_tc 
Bgqnj_w rfc u_tcdmpk l_kc gl Qcekclr*ajgai rfgq grck rm qcjcar rfc u_tcdmpk
b_r_ qmspac*bgqnj_wcb `w bcd_sjr, 

Jclerf 
Pcnpcqclrq rfc jclerf md rfc Qcekclr*sqcpq a_l kmbgdw rfc msrnsr u_tcdmpk
jclerf _aampbgle rm rfcgp lccbq*bgqnj_wcb `w bcd_sjr, 

Jmmn 
Glbga_rcq rfc lsk`cp md rgkcq rfc asppclr Qcekclr gq amlrglsmsqjw msrnsr gl _
awajc*bgqnj_wcb `w bcd_sjr, 

U_gr Ctclr 
Glbga_rcq rf_r rfc asppclr Qcekclr lccbq rm u_gr dmp acpr_gl rpgeecp amlbgrgmlq
`cdmpc gr a_l `c msrnsr*t_jgb ufcl rfcpslkmbc gq _bt_lacb*bgqnj_wcb `w
bcd_sjr, 

Lcvr 
Sqcb rm qcr rfc lcvr u_tcdmpk rm `c msrnsr _drcp rfc asppclr Qcekclr gq
nj_wcb*bgqnj_wcb `w bcd_sjr, 

?knjgrsbc 
Sqcb rm qcr rfc _knjgrsbc md rfc asppclr Qcekclr msrnsr u_tcdmpk*bgqnj_wcb
`w bcd_sjr, 

Mddqcr 
Sqcb rm qcr rfc mddqcr md rfc asppclr Qcekclr qcekclr msrnsr
u_tcdmpk*bgqnj_wcb `w bcd_sjr, 



QBE1...VQcpgcq Sqcp K_ls_j 

glr,qgejclr,amk 31 

Fgef Jctcj 
Sqcb rm qcr rfc fgef jctcj md rfc asppclr Qcekclr qcekclr msrnsr
u_tcdmpk*lmr qfmul `w bcd_sjr, 

Jmu Jctcj 
Sqcb rm qcr rfc jmu jctcj md rfc asppclr Qcekclr qcekclr msrnsr u_tcdmpk*lmr
qfmul `w bcd_sjr, 

 

10.2.2  B_r_Qmspac 

Ajgai ml rfc u_tcdmpk npctgcu mp u_tcdmpk l_kc rm clrcp rfc b_r_ qmspac qcjcargml glrcpd_ac, B_r_
qmspacq glajsbc `sgjr+gl u_tcdmpkq _lbdpmk dgjcu_tcdmpkq, 

 

 

Built - In 

@sgjr+Gl u_tcdmpkq _pc npc amldgespcb u_tcdmpkq ugrfgl _ qgel_j eclcp_rmp* ufgaf a_l `c bgtgbcb glrm
qctcp_j rwncq8 amkkml* k_rf* cleglccpgle* uglbmu* rpgem* qos_pc* kcbga_j* kmb* dgjrcp* _lb bckm,
Rfcpc _pc ksjrgnjc u_tcdmpkq _t_gj_`jc dmp qcjcargml slbcp c_af rwnc, 

 

From File 

RfcDpmk Dgjcgq _ u_tcdmpk dgjc q_tcb `w rfc sqcp gl _ jma_j bgpcarmpw* cvrcpl_j SQ@ bpgtc* mp qclr rm
rfc bctgac rfpmsef rfc snncp amknsrcp qmdru_pc &C_qwU_tcV' _lb q_tcb jma_jjw, Ufcl qcjcargle rfc
b_r_ qmspac _q  Dpmk Dgjc * rfc dgjc k_l_ecp uglbmu ugjj `c _srmk_rga_jjw a_jjcb, Qcjcar rfc u_tcdmpk
dgjc rf_r lccbq rm `c a_jjcb gl rfgq uglbmu* _lb rfcl ajgai  Pca_jj rm npmaccb, 

Dmp rfc mncp_rgml kcrfmb md rfc dgjc k_l_eckclr uglbmu* njc_qc pcdcp rm rfc  Qrmpc-Pca_jj af_nrcp, 
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10.2.3  Psl Kmbc 

Rfcpslkmbcq md ?UE glajsbc amlrglsmsq* rpgeecpcb* @spqr* qrcn _lb _bt_lacb,Rfcpslkmbc md
Qcekclr a_l `c kmbgdgcb _aampbgle rm lccbq, 

R_`jc/.,5Qcekclr psl kmbcqcrrgleq 

Psl kmbc Bcqapgnrgml 

Amlrglsmsq U_tcdmpk qcosclac amlrglsmsq jmmn msrnsr, 

Rpgeecpcb 
?drcp rfc rpgeecp amlbgrgml gq kcr*u_tcdmpk qcosclac amlrglsmsq jmmn
msrnsr, 

@spqr 
?drcp rfc rpgeecp amlbgrgml gq kcr*msrnsr _ qncagdgcb lsk`cp md u_tcdmpk
qcosclacq, 

Qrcn 
C_af rgkc gr gq rpgeecpcb* c_af u_tcdmpk gq msrnsr gl qcosclac _aampbgle rm
rfc qcr msrnsr qcosclac, 

?bt_lacb 
C_af Qcekclr a_l glbcnclbclrjw qcr bgddcpclr u_grgle ctclrq _lb
rpgeecpgle kcrfmbq,Bgddcpclr nj_w`_ai mpbcpq a_l `c qcr `cruccl ksjrgnjc
qcekclrq, 

 

10.2.4  Rpge Qmspac 

Rfc rpgeecpgle kcrfmbq md ?UE glajsbc k_ls_j rpgeecpgle* rgkcp rpgeecpgle* _lb cvrcpl_j rpgeecpgle,
Rfc rpgeecpgle kcrfmb md Qcekclr a_l `c kmbgdgcb _aampbgle rm lccbq, 

R_`jc/.,6Qcekclr rpge qmspacqcrrgleq 

Rpge qmspac Bcqapgnrgml 

K_ls_j Ajgai rfcRpgeecp`srrml ml rfc kcls `_p rm rpgeecp, 

Rgkcp Rpgeecp sqgle glrcpl_j rgkcp, 

Cvr Rpge Rpgeecp sqgle cvrcpl_j qmspac, 
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10.3 Q_tc-Pca_jj 

?UEq_tc _lb jm_b dslargml a_l q_tc rfc asppclrjw amldgespcb u_tcdmpk n_p_kcrcpq _lb u_tcdmpk
b_r_ glrm dgjcq ugrf rfc qsddgv ŀ,_uevŁ,Rfgq dslargml a_l q_tc `mrf ?UE dgjcq _lb ?UE dgjcq amlr_glgle
u_tcdmpk dgjcq, 

R_`jc/.,7Q_tc-Pca_jj Rwnc 

Rwnc Bcqapgnrgml 

?UE 

Rfgq grck mljw q_tcq rfc b_r_ md rfc `sgjr+gl u_tc md rfc k_afglc*bm lmr
q_tc sqcp+bcdglcb u_tcdmpk b_r_ &qsaf _q u_tc/,`gl _lb mrfcp u_tcdmpk
dgjcq'*gd rfc Qcekclr u_tcdmpk f_q _ sqcp+bcdglcb u_tc/ u_tcdmpk*rfcl
rfc q_tcb dgjc ugjj lmr eclcp_rc u_tc/ u_tcq ufcl sqcb ml mrfcp
k_afglcq,Gd rfcpc gq _ u_tc/,`gl dgjc ugrf rfc q_kc u_tcdmpk l_kc _lb
n_rf ml mrfcp k_afglcq* U_tc/ u_tcq a_l _jqm `c eclcp_rcb, 

?UE&ugrf u_tcdgjc' 
Rfgq grck a_l q_tc `sgjr+gl u_tc b_r_ _lb sqcp u_tc b_r_*rfc q_tcb dgjcq
a_l `c amngcb rm mrfcp k_afglcq _lb sqcb lmpk_jjw, 

 

 
?nnjga_rgml cv_knjc8Msrnsr _ u_tcdmpk qcosclac* msrnsrrgle rfc dmjjmugle qcekclrq gl
qcosclac8 

· U_tc/;QglcЇJclerf;10546Ї?knjgrsbc;0Tnn*Jmmn;/ 

· U_tc0;Qos_pc]Bsrw3.ЇJclerf;10546Ї?knjgrsbc;/Tnn*Jmmn;0 

· U_tc1;SnP_knЇJclerf;10546Ї?knjgrsbc;0Tnn*Jmmn;1 

 

1. Cvcasrc rfcQco`srrml rm rspl ml rfc ?UE kmbc9 

2. Ajgai ?bb gl rfc qgbc`_p rm?bbrum qcekclrq9 

3. Ajgai ml rfc u_tcdmpk md Qcekclr+/* qcjcar rfc Qglc u_tc gl rfc `sgjr+gl u_tcdmpk _lb amldgpk9 

4. Rfcl ajgai ml Qcekclr+/ _lb qcr rfc jclerf rm 10546* rfc _knjgrsbc rm 0 Tnn* _lb rfcjmmnrm /9 

5. Rfc qcrrgleq md Qcekclr+0 _lb Qcekclr+1 _pc rfc q_kc _q qrcnq 1 _lb 29 

6. Ajgai rfc Psl `srrml rm qr_pr qcosclac nj_w`_ai _lb rspl ml rfc msrnsr, 

 

Rfc dmjjmugle dgespc qfmuq rfc _ars_j msrnsr u_tcdmpk8 
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Gl rfc a_qc md ?UE* rfc _ars_j msrnsr _knjgrsbc gq _jqm _ddcarcb `w rfc _knjgrsbc p_rgm md rfc qcrrgle
glrcpd_ac, Dmp cv_knjc* rfc _knjgrsbc qcr slbcp rfc ?UE n_ec gq 0 Tnn* Gd rfc _knjgrsbc p_rgm ml
rfc qcrrgle n_ec gq 3.#* rfc _ars_j msrnsr _knjgrsbc gq/ Tnn, 
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11 IQ Settings  

QBE1...V a_l `c sqcb _q _l G-O qgel_j eclcp_rmp*npmtgbcq G-O tcarmp qgel_jq gl t_pgmsq bc`seegle
kcrfmbq qsaf _q ?QI* NQI* O?K* DQI* KQI _lb Ksjrgrmlc,G-O qgel_j qmspac b_r_ a_l `c eclcp_rcb
ugrf rfc fcjn md rfc fmqr amknsrcp qmdru_pc C_qwGO, C_qwGO _lb rfc bctgac _pc amllcarcb rfpmsef
SQ@ mp J?L, 

Gl rfc G-O dslargml kmbc* AF/ qcptcq _q rfc G msrnsr_lb AF0 qcptcq _q rfc O msrnsr*rfc rum msrnsrq
qf_pc _ qcr md n_p_kcrcp qcrrgleq* _q qfmul `cjmu8 

 

A. U_tcdmpk qncarpsk npctgcu B. N_p_kcrcp qcrrgle `mv 

C. Msrnsr qugraf D. GO ?bhsqrkclr qcrrgle 

 

Set waveform parameters  

Rfc `_qga u_tcdmpk n_p_kcrcpq md G-O glajsbc  A_ppgcp *  ?knjgrsbc _lb  Dq-Dqwk` , Rfc qcrrgle
kcrfmb pcdcpq rm rfc u_tcdmpk n_p_kcrcp qcrrgle md qglc u_tc, 

R_`jc//,/GO u_tcdmpk n_p_kcrcp bcqapgnrgml 

GO 

A_ppgcp 

Rfc dpcosclaw md rfc a_ppgcp u_tc* ufcl rfc A_ppgcp ; .*rfcmsrnsr gq _
`_qc`_lb G-O qgel_j,Ufcl rfc A_ppgcpƈ .* rfc msrnsr gq _ os_bp_rspc
kmbsj_rcb glrcpkcbg_rc dpcosclaw qgel_j,Rfc bgddcpclac `cruccl rfc rum gq
bcr_gjcb gl rfc  Umpigle Kmbc qcargml, 

?knjgrsbc Ufcl rfc aclrcp dpcosclaw ; .* rfc _knjgrsbc t_jsc gq rfc kmbsjsqὍ ὗ
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md rfc G-O qgel_j, Ufcl rfc aclrcp dpcosclawƈ.* rfc qgel_j gq mljw msrnsr
dpmk af_llcj G* _lb rfc _knjgrsbc t_jsc gq rfc pmmr kc_l qos_pc t_jscὍ

md rfc msrnsr md af_llcj G, 

Dq-Dqwk` 

Rfc qwk`mj p_rc &Dqwk`' _lb q_knjgle p_rc &Dq' _pc amltcprcb _aampbgle rm
rfc n_p_kcrcp mtcpq_knjgle nmglr &Nrq-Qwk`mj'* Rfc amltcpqgml pcj_rgmlqfgn
Dq;Dqwk`(Nrq-Qwk`mj, Gldmpk_rgml _`msr u_tcdmpk mtcpq_knjgle nmglrq
a_l `c pc_b gl  U_tcdmpk Gldmpk_rgml , 

 

Waveform Information  

Rfc u_tcdmpk gldmpk_rgml amlr_glq rfc kmbsj_rgml n_p_kcrcpq md rfc u_tcdmpk* glajsbgle
kmbsj_rgml* qwk`mj jclerf* mtcpq_knjgle*dgjrcp rwnc _lb dgjrcp _jnf_* cra,* _lb gq pc_b+mljw, 

 

Trig Source 

Rpgeecp qmspacq glajsbc glrcpl_j* cvrcpl_j* k_ls_j _lb rgkcp rpgeecpq, 

R_`jc//,0GO u_tcdmpk rpgeecp qmspac bcqapgnrgml 

Rpge qmspac Bcqapgnrgml 

Glrcpl_j 
Ufcl rpgeecpcb glrcpl_jjw* glrcpl_j rpgeecpgle gq rfc bcd_sjr GO `_qc`_lb qgel_j
nj_w`_ai kmbc* _lb rfc GO u_tcdmpk gq _ju_wq msrnsr, 

Cvrcpl_j 
Ufcl cvrcpl_jjw rpgeecpcb* rfc qgel_j eclcp_rmp pcacgtcq rfc rpgeecp qgel_j
glnsr dpmk rfc dpmlr n_lcj md rfc glqrpskclr, Ufcl pcacgtgle rfc pgqgle cbec
md _ AKMQ nsjqc* gr ugjj _ju_wq msrnsr _ ncpgmbga GO u_tcdmpk, 

K_ls_j 
Ufcl rpgeecpgle k_ls_jjw* _Rpge @srrmlugjj _nnc_p ml rfc n_p_kcrcp
n_ec, Npcqqgle rfgq `srrml mlac ugjj _ju_wq msrnsr _ ncpgmbga GO qgel_j, 

Rgkcp 
Ufcl rfc rgkcp gq rpgeecpcb* rfc n_p_kcrcp n_ec ugjj f_tc rfc rgkc qcrrgle,
?drcp u_grgle dmp rfc qcr rgkc* rfc ncpgmbga GO qgel_j ugjj _ju_wq `c msrnsr, 

 

Data Source 

Ajgai rfc qcrrgleq gaml gl rfc  B_r_ Qmspac n_p_kcrcp qcrrgle `mv rm clrcp rfc b_r_ qmspac qcjcargml
glrcpd_ac, Wms a_l afmmqc rm jm_b `sgjr+gl mpdpmk dgjc, 

R_`jc//,1GO u_tcdmpkb_r_qmspac bcqapgnrgml 

B_r_qmspac Bcqapgnrgml 

@sgjr+Gl 
Rfc `sgjr+gl u_tcdmpk gq _ npcqcr u_tcdmpk glqgbc rfc qgel_j eclcp_rmp*
glajsbgle _ t_pgcrw md ?QI* NQI* O?K _lb mrfcp kmbsj_rgml u_tcdmpkq,Rfc
qcjcargml kcrfmb md `sgjr+gl u_tcdmpk gq rfc q_kc _q rfc `sgjr+gl u_tcdmpk
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md _p`grp_pw u_tcdmpk, 

Dpmk Dgjc 

Dpmk Dgjcu_tcdmpkq _pc u_tcdmpk dgjcq q_tcb `w sqcpq gl jma_j bgpcarmpgcq mp
cvrcpl_j SQ@ bpgtcq,Mp rfc u_tcdmpk dgjc qclr `w rfc fmqr amknsrcp rm rfc
bctgac _lb q_tcb jma_jjw,Rfc qcjcargml kcrfmb md rfc q_tcb u_tcdmpk gq rfc
q_kc _q rf_r md rfc _p`grp_pw u_tcdmpk, 

 

11.1 UmpigleKmbc 

Rfc G-O qgel_jq md QBE1...V a_l `c msrnsr gl rum umpigle kmbcq,Ufcl rfc aclrcp dpcosclaw ; .*
rfc mncp_rgle kmbc gq `_qc`_lb G-O kmbc, ?r rfgq rgkc* AF/ gq sqcb _q rfc G msrnsr*_lb AF0 gq sqcb
_q rfc O msrnsr,Ufcl rfc aclrcp dpcosclawƈ.* rfc umpigle kmbc gq rfc glrcpkcbg_rc dpcosclaw
qgel_j kmbc,?r rfgq rgkc* `mrf G _lb O af_llcjq f_tc qgel_j msrnsr, 

 

Dgespc//,/ @_qc`_lb GO kmbc 

 

 

Dgespc//,0 GD qgel_j kmbc 
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Rfc qafck_rga `jmai bg_ep_k md rfc os_bp_rspc kmbsj_rmp gq _q dmjjmuq8 

 

Dgespc//,1 Qafck_rga `jmai bg_ep_k md os_bp_rspc kmbsj_rmp 

 

11.2 GO ?bhsqrkclr 

Gl `_qc`_lb G-O mncp_rgle kmbc* QBE1...V npmtgbcq G-O amknclq_rgml mnrgmlq, Gr gq sqcb rm
qsnnpcqq rfc gk_ec a_sqcb `w rfc gk`_j_lac md rfc rum G-O af_llcjq rm rfc epc_rcqr cvrclr, 

R_`jc//,2GO u_tcdmpkb_r_qmspac bcqapgnrgml 

GO _bhsqrkclrgrckq Bcqapgnrgml 

E_gl @_j_lac 
?knjgrsbc e_gl `_j_lac* _bhsqrq rfc _knjgrsbc bgddcpclac `cruccl G-O
af_llcjq* rfc slgr gq b@, 

N_rfGMddqcr 
BA `g_q md n_rf G*amk`glcb ugrf rfc O BA `g_q _bhsqrkclr rm
amknclq_rc dmp rfc `g_q gk`_j_lac md rfc G-O af_llcjq, 

N_rfOMddqcr BA `g_q md n_rf O, 

?lejcO ?bhsqrkclr 
Nf_qc _lejc _bhsqrkclr md O n_rf*rm amknclq_rc dmp rfc nf_qc
gk`_j_lac md rfc G-O af_llcjq, 

 

11.3 C_qwGO 

G-O u_tcdmpk cbgrgle qmdru_pc C_qwGO qsnnmprq 0?QI* 2?QI* 6?QI* @NQI* ONQI* 6NQI* B@NQI*
BONQI* B6NQI* 6O?K* /4O?K* 10O?K* 42O?K* /06O?K* 034O?K* 0DQI* 2DQI* 6DQI* /4DQI* KQI*
KsjrgRmlc* cra, G-O dmp ksjrgnjc kmbsj_rgml rwncq b_r_ eclcp_rgml* _lb bmuljm_brfc eclcp_rcb b_r_
bgpcarjw rm rfc bctgac msrnsr, 
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Dgespc//,2 C_qwGO mncp_rgml glrcpd_ac 

Dmp bcr_gjcb glqrpsargmlq ml sqgle C_qwGO* njc_qc pcdcp rm rfc fcjn md rfc qmdru_pc grqcjd, 

 

 
?nnjga_rgml cv_knjc8Msrnsr _l G-O qgel_j*kmbsj_rc rfc G-O qgel_j rm /.. KFx GD _lb
msrnsr gr* _lb m`qcptc rfc msrnsr pcqsjr,Rfc n_p_kcrcpq md rfc G-O qgel_j _pc _q dmjjmuq8 

· Kmbsj_rgml ; /4O?K 

· Qwk`mj Jclerf ; /.02 

· Qwk`mj P_rc ; /KQwk`mj-q 

· Mtcpq_knjgle ; 2 

· Dgjrcp ?jnf_ ; .,13 

 

1. Open I/Q and execute   I/Q  in the bottom menu bar;  

2. Click  Data Source  , select 16 QAM in the built- in waveform and confirm;  

3. Click  Fs/Fsymb  and set the symbol rate to 1 MS/s;  

4. Click  Carrier  and set it to 100 MHz; 

5. Turn on the output switch and connect to the signal analyzer for demodulation. The results are 
as follows: 
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12 Modulation /Sweep/Burst Settings  

12.1 Mtcptgcu 

Kmbsj_rgml -Quccn- @spqra_l _jj `c qccl _q kmbsj_rgml md rfc a_ppgcp u_tc, Gl _bbgrgml rm
amltclrgml_j kmbsj_rgml* quccn dpcosclaw gq _ qncag_j rwnc md dpcosclaw kmbsj_rgml* ufgjc`spqrgq _
rwnc md nsjqc kmbsj_rgml, 

QBE1...Vnpmtgbcq pgaf kmbsj_rgml dslargmlq* glajsbgle ?K* BQ@+?K* DK* NK* DQI* ?QI* NQI* _lb
NUK, 

Bgddcpclr kmbsj_rgml n_p_kcrcpq lccb rm `c qcr _aampbgle rm bgddcpclr kmbsj_rgml rwncq, 

Ufcl _knjgrsbc kmbsj_rgml* rfc kmbsj_rgml dpcosclaw* kmbsj_rgml bcnrf* kmbsj_rgml u_tcdmpk*
_lb qgel_j qmspac rwnc a_l `c qcr, 

Bspgle dpcosclaw kmbsj_rgml* rfc dpcosclaw kmbsj_rgml dpcosclaw* dpcosclaw bctg_rgml* kmbsj_rgml
u_tcdmpk* _lb qgel_j qmspac rwnc a_l `c qcr, 

Bspgle nf_qc kmbsj_rgml* rfc kmbsj_rgml dpcosclaw* nf_qc bctg_rgml* kmbsj_rgml u_tcdmpk* _lb
qgel_j qmspac rwnc a_l `c qcr, 

Ufcl sqgle dpcosclaw qfgdr icwgle kmbsj_rgml* rfc icwgle dpcosclaw* fmnngle dpcosclaw* _lbqgel_j
qmspac rwnc a_l `c qcr, 

Ufcl _knjgrsbc qfgdr icwgle kmbsj_rgml gq sqcb* rfc icwgle dpcosclaw* a_ppgcp dpcosclaw* _lb qmspac
rwnc a_l `c qcr, 

Ufcl sqgle nf_qc qfgdr icwgle kmbsj_rgml* rfc kmbsj_rgml p_rc* nmj_pgrw* _lb qmspac rwnc a_l `c qcr, 

Ufcl nsjqc ugbrf kmbsj_rgml gq sqcb* rfc kmbsj_rgml dpcosclaw* nsjqc ugbrf-bsrw awajc bctg_rgml*
kmbsj_rgml u_tcdmpk* _lb qgel_j qmspac rwnca_l `c qcr, 

@cjmu* bgddcpclr kmbsj_rgml rwncq ugjj `c glrpmbsacb mlc `w mlc* ugrf _ dmasq ml rfcgp n_p_kcrcp
qcrrgleq, 
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12.2 Kmbsj_rgml 

QBE1...Vqsnnmprq amkkmljw sqcb _l_jme kmbsj_rgml &?K-BQ@+QA-DK-NK-NUK* cra,' _lb bgegr_j
icwgle &?QI-DQI-NQI* cra,',Rfc kmbsj_rcb qmspac a_l `c qcjcarcb dpmk glrcpl_j* cvrcpl_j _lb
af_llcj, 

 

 

12.2.1  Qgel_jQmspac 

Rfcpc _pc rfpcc qmspacq md kmbsj_rcb u_tcq8 glrcpl_j* cvrcpl_j _lb af_llcj,Qcc rfc r_`jc `cjmu dmp
bcr_gjq8 

R_`jc/0,/Kmbsj_rgml U_tc Qmspac _lb Bcqapgnrgml 

Qmspac Bcqapgnrgml 

Glrcpl_j 
Rfc kmbsj_rgml qgel_j gq eclcp_rcb glrcpl_jjw dpmk rfc BBQ kmbsjc* _lb
amppcqnmlbgle kmbsj_rgml u_tcq _pc eclcp_rcb `_qcb ml rfc sqcp%q amldgesp_rgml
&kmbsj_rgml dpcosclaw* kmbsj_rgml u_tcdmpk'* cra, 

Cvrcpl_j 

Rfc kmbsj_rgml qgel_j gq glnsr cvrcpl_jjw, 
Ufcl rfc kmbsj_rgml rwnc gq _l_jme kmbsj_rgml &?K-BQ@+QA-DK-NK-NUK* cra,'*
rfc cvrcpl_j qmspac gq glnsr dpmk rfc cvrcpl_j kmbsj_rgml glrcpd_ac, Rfc _knjgrsbc md
rfc glnsr _l_jme qgel_j bcrcpkglcq rfc kmbsj_rgml amcddgagclr &kmbsj_rgml
bcnrf-dpcosclaw mddqcr-nf_qc mddqcr-nsjqc ugbrf bctg_rgml* cra,'* _lb rfc
pcosgpckclrq dmp cvrcpl_j kmbsj_rgml _knjgrsbc _pc bcr_gjcb gl rfc n_p_kcrcp
 _knjgrsbc amppcqnmlbgle rm /..# kmbsj_rgml gl rfc b_r_ k_ls_j, Dmp glqrpsargmlq
ml /..# kmbsj_rgml* njc_qc pcdcp rm R_`jc /0,0, 
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Ufcl rfc kmbsj_rgml rwnc gq bgegr_j icwgle &?QI-DQI-NQI* cra,'*cvrcpl_j qmspacq _pc
glnsr rfpmsef rfc KMBSJ?RGML GL glrcpd_ac ml rfc pc_p n_lcj,Rfc glnsr bgegr_j
qcosclac ksqr kccr rfc cjcarpga_j pcosgpckclrq md rfc cvrcpl_j rpgeecp glrcpd_ac &qcc
rfc b_r_ qfccr dmp bcr_gjq', 

Af_llcj 

Ufcl rfc kmbsj_rcb a_ppgcp gq gl AF/* AF0 a_l `c bgpcarjw sqcb _q rfc kmbsj_rgml
u_tc, ?r rfgq rgkc* rfc cosgnkclr bgpcarjw sqcq AF0 _q rfc kmbsj_rgml u_tc rm
kmbsj_rc rfc a_ppgcp md AF/ glrcpl_jjw* ugrfmsr glrpmbsagle rfc u_tcdmpk md AF0 rm
rfc cvrcpl_j glrcpd_ac rfpmsef _l cvrcpl_j a_`jc, mp tgactcpq_, 

 

R_`jc/0,0Cvnj_l_rgml md /..# kmbsj_rgml 

 Bcqapgnrgml 

?K Amppcqnmlbgle kmbsj_rgml bcnrf;/..#, 

DK 

Amppcqnmlbgle dpcosclaw mddqcr;rfc qgrs_rgml ufcpc dpcosclaw mddqcr gq qcr, Dmp
cv_knjc* gd rfc _knjgrsbc md rfc cvrcpl_j kmbsj_rgml glnsr gq 3.# md rfc _knjgrsbc
amppcqnmlbgle rm /..# kmbsj_rgml* rfc pcqsjrgle dpcosclaw mddqcr gq 3.# md rfc qcr
dpcosclawmddqcr, 

NK 
Amppcqnmlbglenf_qcmddqcr;qcrrgle nf_qc mddqcr, Dmp cv_knjc* gd rfc _knjgrsbc md
rfc cvrcpl_j kmbsj_rgml glnsr gq 3.# md rfc _knjgrsbc amppcqnmlbgle rm /..#
kmbsj_rgml* rfc pcqsjrgle nf_qc mddqcr gq 3.# md rfc qcr nf_qc mddqcr, 

 

12.2.2  Kmbsj_rgmlRwnc 

Rfc dmjjmugle r_`jc pcdjcarq rfc t_pgmsq kmbsj_rgml rwncq qsnnmprcb `w QBE1...V _lb rfcgp
amkn_rg`gjgrw ugrf a_ppgcpq8 

R_`jc/0,1Amkn_rg`gjgrw Pcj_rgmlqfgn `cruccl Kmbsj_rgml Rwnc _lb u_tc 

U_tcdmpk 

Kmbsj_rc 
Qglc Qos_pc Nsjqc P_kn Lmgqc ?p` 

?K  ̧  ̧  ̧  ̧  ̧  ̧

BQ@+QA  ̧  ̧  ̧  ̧  ̧  ̧

DK  ̧  ̧   ̧   ̧

NK  ̧  ̧   ̧   ̧

NUK    ̧    

DQI  ̧  ̧   ̧   ̧

?QI  ̧  ̧  ̧  ̧  ̧  ̧

NQI  ̧  ̧   ̧   ̧
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AM 

?K gq _knjgrsbc kmbsj_rgml* ufgaf gq _ kmbsj_rgml kcrfmb rf_r sqcq rfc _knjgrsbc md rfc kmbsj_rcb
u_tc rm amlrpmj rfc _knjgrsbc md rfc a_ppgcp u_tc, 

 

Rfc amldgesp_`jc n_p_kcrcpq md ?K _pc qfmul gl rfc r_`jc `cjmu8 

R_`jc/0,2Cvnj_l_rgml md ?K kmbsj_rgml n_p_kcrcpq 

?K 

?K Bcnrf 

?jqm ilmul _q _knjgrsbc kmbsj_rgml amcddgagclr &k'* Bcrcpkglcb `w rfc

k_vgksk t_jsccm,maxU _lb kglgksk t_jsccm,minU md rfc _knjgrsbc

kmbsj_rgml u_tc cltcjmnc8 

cm,max cm,min

cm,max cm,min

U U
m=

U U

-

+
 

Ufcl rfc qmspac gq glrcpl_j mp af_llcj* rfgq t_jsc a_l `c bgpcarjw qcr9 Ufcl rfc
qgel_j qmspac gq cvrcpl_j* gr gq bcrcpkglcb `w rfc _knjgrsbc md rfc cvrcpl_j
kmbsj_rgml glnsr, 

?K Dpco 

Rfc dpcosclaw md rfc kmbsj_rcb u_tc, 
Ufcl rfc qmspac gq glrcpl_j* rfgq t_jsc a_l `c bgpcarjw qcr9 Ufcl rfc qgel_j
qmspac gq cvrcpl_j* gr gq bcrcpkglcb `w rfc dpcosclaw md rfc cvrcpl_j kmbsj_rgml
glnsr mp _lmrfcp af_llcj, 

?K Qf_nc 

Rfc qf_nc md rfc kmbsj_rcb u_tc, 
Ufcl rfc qmspac gq glrcpl_j*rfgq t_jsc a_l `c bgpcarjw qcr, 
Ufcl rfc qgel_j qmspac gq cvrcpl_j* gr gq bcrcpkglcb `w rfc u_tcdmpk md rfc
cvrcpl_j kmbsj_rgml glnsr mp _lmrfcp af_llcj, 

 

Rfc _knjgrsbc qrp_rcew md ?K gq rm k_glr_gl rfc nmucp md rfc a_ppgcp amlqgqrclr ugrf rfc slkmbsj_rcb
qr_rc* rf_r gq* rfc nmucp md rfc a_ppgcp gq glbcnclbclr md rfc kmbsj_rgml bcnrf, Rfgq gq _ lmpk_j
nfclmkclml ufcpc rfc nc_i rm nc_i t_jsc md rfc ?K u_tcdmpk cvaccbq rfc qcr t_jsc, Rfc dmjjmugle
dgespc qfmuq rfc _knjgrsbc amkn_pgqml md _4.KFx* .b@k a_ppgcp _r lm kmbsj_rgml _lb /..#
kmbsj_rgml bcnrf, Gr a_l `c qccl rf_r _drcp kmbsj_rgml gq rsplcb ml* rfc nc_i rm nc_i t_jsc gl rfc
rgkc bmk_gl glapc_qcq* `sr rfc nmucp md rfc a_ppgcp gl rfc dpcosclaw bmk_gl pck_glq slaf_lecb, 



QBE1...VQcpgcq Sqcp K_ls_j 

glr,qgejclr,amk 45 

  

Slkmbsj_rcb rgkc+bmk_gl bg_ep_k /..# kmbsj_rgml bcnrf rgkc+bmk_gl bg_ep_k 

  

Slkmbsj_rcb qncarpmep_k /..# kmbsj_rgml bcnrf qncarpmep_k 

 

 

DSB- SC 

BQ@+QAgq _ bs_j qgbc`_lb _knjgrsbc kmbsj_rgml rf_r qsnnpcqqcq rfc a_ppgcp u_tc, 

 

Rfc amldgesp_`jc n_p_kcrcpq md BQ@+QA_pc qfmul gl rfc r_`jc `cjmu8 
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R_`jc/0,3Bcqapgnrgml md BQ@+QAkmbsj_rgml n_p_kcrcpq 

BQ@+QA 

BQ@ Dpco Q_kc _q ?K, 

BQ@ Qf_nc Q_kc _q ?K, 

 

FM 

DK gq _ dpcosclaw kmbsj_rgml kcrfmb rf_r sqcq rfc _knjgrsbc md rfc kmbsj_rcb u_tc rm amlrpmj rfc
dpcosclaw md rfc a_ppgcp u_tc, 

 

Rfc amldgesp_`jc n_p_kcrcpq md DK _pc qfmul gl rfc r_`jc `cjmu8 

R_`jc/0,4DK Kmbsj_rgml N_p_kcrcp Bcqapgnrgml 

DK 

DK Dpco Q_kc _q ?K, 

DK Qf_nc Q_kc _q ?K, 

DK Bct 

Rfc k_vgksk t_jscfD md glqr_lr_lcmsq dpcosclaw bctg_rgml dpmk a_ppgcp

dpcosclaw
cf * ufcl rfc dpcosclaw bctg_rgml pc_afcq* gr amppcqnmlbq rm rfc

k_vgksk mp kglgksk _knjgrsbc md rfc kmbsj_rcb u_tc, Rfc kmbsj_rcb

a_ppgcp dpcosclaw t_pgcq ugrfgl rfc p_lec md
cf f°D, 

Ufcl rfc qmspac gq glrcpl_j mp af_llcj* rfgq t_jsc a_l `c bgpcarjw qcr9 Ufcl
rfc qgel_j qmspac gq cvrcpl_j* gr gq bcrcpkglcb `w rfc _knjgrsbc md rfc cvrcpl_j
kmbsj_rgml glnsr* _lb rfc dsjj _knjgrsbc md rfc cvrcpl_j kmbsj_rgml
amppcqnmlbq rm rfc qcr dpcosclaw bctg_rgml, 

 

PM 

NK gq _ nf_qc kmbsj_rgml kcrfmb rf_r sqcq rfc _knjgrsbc md rfc kmbsj_rcb u_tc rm amlrpmj rfc
glqr_lr_lcmsq nf_qc md rfc a_ppgcp u_tc, 
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Rfc NKamldgesp_`jc n_p_kcrcpq _pc qfmul gl rfc r_`jc `cjmu8 

R_`jc/0,5Bcqapgnrgml md NK kmbsj_rgml n_p_kcrcpq 

NK 

NK Dpco Q_kc _q ?K, 

NK Qf_nc Q_kc _q ?K, 

Nf_qc Bct 

Rfc k_vgksk t_jscDjmd rfc glqr_lr_lcmsq nf_qc()c tj ufcl rfc

glqr_lr_lcmsq nf_qc bctg_rcq dpmk rfc a_ppgcp ugrfmsr kmbsj_rgml* ufcl rfc
nf_qc bctg_rgml pc_afcq* gr amppcqnmlbq rm rfc k_vgksk mp kglgksk
_knjgrsbc md rfc kmbsj_rcb u_tc, Rfc kmbsj_rcb a_ppgcp nf_qc t_pgcq

ugrfgl rfc p_lec md()c tj °Dj, 

Ufcl rfc qmspac gq glrcpl_j mp af_llcj* rfgq t_jsc a_l `c bgpcarjw qcr9 Ufcl
rfc qgel_j qmspac gq cvrcpl_j* gr gq bcrcpkglcb `w rfc _knjgrsbc md rfc cvrcpl_j
kmbsj_rgml glnsr* _lb rfc dsjj _knjgrsbc md rfc cvrcpl_j kmbsj_rgml
amppcqnmlbq rm rfc qcr nf_qc bctg_rgml, 

 

PWM 

NUK* _jqm ilmul _q nsjqc ugbrf kmbsj_rgml* gq mljw _nnjga_`jc rm rfc a_qc ufcpc rfc a_ppgcp u_tc
cos_jq Nsjqc, Gr pcdcpq rm _ kmbsj_rgml kcrfmb rf_r sqcq rfc _knjgrsbc md rfc kmbsj_rcb u_tc rm
amlrpmj rfc nmqgrgtc nsjqc ugbrf md rfc a_ppgcp u_tc, 
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Rfc _bhsqr_`jc n_p_kcrcpq md NUK _pc qfmul gl rfc r_`jc `cjmu8 

R_`jc/0,6Bcqapgnrgml md NUK kmbsj_rgml n_p_kcrcpq 

NUK 

NUK Dpco Q_kc _q ?K, 

NUK Qf_nc Q_kc _q ?K, 

Ugbrf Bct 

Rfc bctg_rgml md nmqgrgtc nsjqc ugbrf dpmk rfc k_vgksk t_jsc md nmqgrgtc
nsjqc ugbrf ugrfmsr kmbsj_rgml* _lb ufcl rfc bctg_rgml md nsjqc ugbrf
pc_afcq* gr amppcqnmlbq rm rfc k_vgksk mp kglgksk t_jsc md kmbsj_rgml
u_tc _knjgrsbc, 
Ufcl rfc qmspac gq glrcpl_j mp af_llcj* rfgq t_jsc a_l `c bgpcarjw qcr9 Ufcl
rfc qgel_j qmspac gq cvrcpl_j* gr gq bcrcpkglcb `w rfc _knjgrsbc md rfc cvrcpl_j
kmbsj_rgml glnsr* _lb rfc dsjj _knjgrsbc md rfc cvrcpl_j kmbsj_rgml
amppcqnmlbq rm rfc qcr nsjqc ugbrf bctg_rgml, 

 

ASK 

?QI qr_lbq dmp _knjgrsbc icwgle* qncagdga_jjw pcdcppgle rm `gl_pw _knjgrsbc icwgle, Rfc _knjgrsbc md
rfc kmbsj_rcb a_ppgcp t_pgcq ugrf rfc /-. qr_rc md rfc `gl_pw qcosclac* rf_r gq* rfc npcqclac mp
_`qclac md rfc a_ppgcp _knjgrsbc gq sqcb rm pcnpcqclr / mp., 

 

Rfc amldgesp_`jc n_p_kcrcpq md ?QI _pc qfmul gl rfc r_`jc `cjmu8 

R_`jc/0,7?QI n_p_kcrcp bcqapgnrgml 

?QI 

Icw Dpco 

Rfc `gr p_rc md _ `gl_pw qcosclac, Ufcl rfc qgel_j qmspac gq glrcpl_j* rfgq
t_jsc a_l `c bgpcarjw qcr* _lb rfc glrcpl_j qmspac gq _ ajmai qcosclac ugrf _
qncagdgcb dpcosclaw9 Ufcl rfc qgel_j qmspac gq cvrcpl_j* gr gq bcrcpkglcb `w
rfc .-/ qr_rc md rfc cvrcpl_j rpgeecp nmpr glnsr, 
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FSK 

DQI qr_lbq dmp dpcosclaw icwgle* qncagdga_jjw `gl_pw dpcosclaw icwgle fcpc,Rfc _knjgrsbc md rfc
kmbsj_rcb a_ppgcp af_lecq ugrf rfc /-. qr_rc md rfc `gl_pw qcosclac*rf_rgq* ufcl rfc a_ppgcp
dpcosclaw gq d.* gr kc_lq . gq rp_lqkgrrcb* _lb ufcl rfc a_ppgcp dpcosclaw gq d/* gr kc_lq / gq
rp_lqkgrrcb, 

 

Rfc amldgesp_`jc n_p_kcrcpq md DQI _pc qfmul gl rfc r_`jc `cjmu8 

R_`jc/0,/.DQI n_p_kcrcp bcqapgnrgml 

DQI 

Icw Dpco Q_kc _q ?QI, 

Fmn Dpco 
Pcnpcqclrq rfc dpcosclaw md /* g,c,d/, Rfc dpcosclaw pcnpcqclrgle . &g,c,d.' gq
rfc asppclrjw qcr a_ppgcp dpcosclaw, 

 

PSK 

NQI qr_lbq dmp nf_qc icwgle* qncagdga_jjw pcdcppgle rm `gl_pw nf_qc icwgle, Rfc glqr_lr_lcmsq nf_qc
md rfc kmbsj_rcb a_ppgcp t_pgcq ugrf rfc /-. qr_rc md rfc `gl_pw qcosclac, 

 

Rfc amldgesp_`jc n_p_kcrcpq md NQI _pc qfmul gl rfc r_`jc `cjmu8 

R_`jc/0,//NQI n_p_kcrcp bcqapgnrgml 

NQI 

NQI P_rc Q_kc _q ?QI, 

Nmj_pgrw 
Nmqgrgtc-Lce_rgtc, Ufcl gl nmqgrgtc nf_qc* rfc nf_qc gq . ¡ ufcl af_legle
dpmk . rm /9 Ufcl af_legle dpmk / rm .* rfc nf_qc gq /6. ¡9 Ufcl pctcpqcb*
gr gq mnnmqgrc, 
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12.3 Quccn 

Quccǹcjmleq rm qncag_j dpcosclaw kmbsj_rgml &DK' mp _knjgrsbc kmbsj_rgml &?K', Ufcl rfc
dpcosclaw quccn gq rsplcb ml* rfc a_ppgcp msrnsr dpcosclaw mp _knjgrsbc a_l t_pw _aampbgle rm rfc
qcr n_rrcpl &jglc_p-jme-qrcn' _lb a_l `c amlrpmjjcb `w rfc rpgeecp qgel_j, 

 

A. U_tcdmpk npctgcu B. Quccn rwncqcrrgle `mv 

C. Rpgeecpqmspacqcrrgle `mv D. Quccnn_p_kcrcp qcrrgle `mv 

 

 

12.3.1  QuccnRwnc 

Rfcpc _pc rfpcc qa_llgle rwncq8Dpcosclaw* ?knjgrsbc_lb Dpco$?knj,Qcc rfc r_`jc `cjmu dmpbcr_gjq8 

R_`jc/0,/0Rwnc md Quccn 

Quccn rwnc Bcqapgnrgml 

Dpcosclaw ? qncag_j dpcosclaw kmbsj_rgml &DK', 

?knjgrsbc ? qncag_j _knjgrsbc kmbsj_rgml &?K', 

Dpco$?knj Dpcosclawquccn_lb _knjgrsbcquccn, 
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12.3.2  QuccnKmbc 

Rfcpc _pc rfpcc qa_llgle kmbcq8 jglc_p* jme _lb qrcn,Qcc rfc r_`jc `cjmu dmp bcr_gjq8 

R_`jc/0,/1Quccn Kmbc 

Quccn kmbc Bcqapgnrgml 

Jglc_p 
DK-?K ugrf q_urmmrf kmbsj_rgml u_tc, Grq dpcosclaw-_knjgrsbc af_lecq
jglc_pjw dpmk rfc qr_prgle dpcosclaw-_knjgrsbc rm rfc clbgle dpcosclaw-
_knjgrsbc bspgle rfc qa_llgle awajc, 

jme 

Rfc dpcosclaw t_pg_rgml dmjjmuq _ /.v psjc _lb gq amkkmljw sqcb dmp
dpcosclaw pcqnmlqc rcqrgle gl qmkc af_llcjq, Rfc dpcosclaw pcqnmlqc gq
eclcp_jjw njmrrcb gl jme_pgrfkga ammpbgl_rcq &/. mar_tcq'* qm gl mpbcp rm qcc
_ slgdmpk bgqrpg`srgml md q_knjcq ml rfc jme_pgrfkga ammpbgl_rc njmr*
jme_pgrfkga qa_llgle &mljw qsnnmprq dpcosclaw qa_llgle' gq lccbcb, 

Qrcn 
Dpcosclaw mp _knjgrsbc bgtgbcq rfc qa_llgle p_lec glrm cos_j qrcnq
_aampbgle rm rfc lsk`cp md qrcnq, 

 

12.3.3  Rpgeecp Qmspac 

Rfcpc _pc rfpcc rwncq md rpgeecp qmspacq sqcb dmpquccn8 glrcpl_j* cvrcpl_j* _lb k_ls_j, Njc_qc pcdcp
rm rfc r_`jc `cjmu dmp bcr_gjcb glqrpsargmlq8 

R_`jc/0,/2Rpgeecp Qmspacq dmp Quccn 

Rpgeecp Qmspac Bcqapgnrgml 

Glrcpl_j Amlrpmjjcb `w _l glrcpl_j rgkcp dmp dpcosclaw quccn jmmn msrnsr, 

Cvrcpl_j 

Rfc qgel_j eclcp_rmp pcacgtcq rfc rpgeecp qgel_j glnsr dpmk rfc pc_p n_lcj md
rfc glqrpskclr* _lb msrnsrq _ dpcosclaw quccn ctcpw rgkc gr pcacgtcq _ pgqgle
cbec md _ AKMQ nsjqc, ?drcp rfc dpcosclaw quccn gq amknjcrcb* rfc a_ppgcp
dpcosclaw ugjj pcrspl rm rfc qr_prgle dpcosclaw _lb pck_gl slaf_lecb slrgj
rfc lcvr rpgeecp _ppgtcq, 

K_ls_j 

Ufcl k_ls_jjw rpgeecpcb* _Rpge@srrml `srrml ugjj _nnc_p ml rfc
n_p_kcrcp n_ec, Npcqq rfgq `srrml mlac rm msrnsr _ dpcosclaw quccn, ?drcp
rfc dpcosclaw quccn gq amknjcrcb* rfc a_ppgcp dpcosclaw ugjj pcrspl rm rfc
qr_prgle dpcosclaw _lb pck_gl slaf_lecb slrgj rfc lcvr rpgeecp _ppgtcq, 

 

12.3.4  QuccnN_p_kcrcp Qcrrgleq 

Rfc quccnn_p_kcrcpq _lb rfcgp bcr_gjcb cvnj_l_rgmlq _pc qfmul gl rfc r_`jc `cjmu8 
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R_`jc/0,/3QuccnN_p_kcrcpq _lb Cvnj_l_rgml 

Quccnn_p_kcrcpq Bcqapgnrgml 

Quccn Rgkc Rfc rgkc qnclr ml _ qglejc dpcosclaw quccn, 

Qr_pr Fmjb+rgkc 
U_gr rgkc rm qr_w _r rfc qr_prgle dpcosclaw mp qr_prgle _knjgrsbc `cdmpc
qr_prgle rfc quccn, 

Clb Fmjb+rgkc 
U_grgle rgkc rm qr_w _r rfc qrmn dpcosclaw mp qrmn _knjgrsbc _drcp rfc
quccngq amknjcrcb, 

@_ai Rgkc U_grgle rgkc rm qr_w _r xcpm jctcj _drcp quccn, 

Qr_prDpco-AclrcpDpco 
QrmnDpco-DpcoQn_l 

Quccndpcosclaw n_p_kcrcpq, Rfc pcj_rgmlqfgn gq _q dmjjmuq8 
AclrcpDpco ; &Qr_prDpco )QrmnDpco' - 0 
DpcoQn_l ; zQrmnDpco+Qr_prDpco z 
&Rfc q_kc _nnjgcq rm _knjgrsbc n_p_kcrcpq bspgle _knjgrsbcquccn' 

Bgpcargml 

Rfcpc _pc rfpcc kmbcq8 sn* bmul* _lb sn _lb bmul, 
Sn pcnpcqclrq qa_llgle dpcosclaw dpmk jmu rm fgef9 Bmulu_pb pcnpcqclrq
qa_llgle dpcosclaw dpmk fgef rm jmu9 Rfc sn _lb bmul kmbc gq mljw
_nnjga_`jc rm jglc_p qa_llgle* ufgaf qa_lq dpmk rfc qr_prgle dpcosclaw rm
rfc clbgle dpcosclaw ugrfgl rfc qa_llgle rgkc* _lb rfcl qa_lq `_ai rm rfc
qr_prgle dpcosclaw, Rfgq kcrfmb gq cosgt_jclr rm sqgle _ rpg_lesj_p u_tc dmp
dpcosclaw kmbsj_rgml* _lb rfc qwkkcrpw md rfc rpg_lesj_p u_tc a_l `c
qcr* amppcqnmlbgle rm bgddcpclr sn qa_llgle rgkcq _lb bmul qa_llgle
rgkcq, 
&Rfc q_kc _nnjgcq rm _knjgrsbc n_p_kcrcpq bspgle _knjgrsbc quccn' 

Rpge Msr 
Ufcl rfc rpgeecp qmspac gq glrcpl_j mp k_ls_j*rfc rpgeecp qgel_j a_l `c
msrnsr dpmk rfc rpgeecp msrnsr glrcpd_ac ml rfc dpmlr n_lcj, Rfc pgqgle cbec
md rfc rpgeecp qgel_j amppcqnmlbq rm rfc qr_pr md quccn, 

 

 
?nnjga_rgml cv_knjc8 Msrnsr _ quccndpcosclaw qglc u_tc gl jglc_p _lb jme_pgrfkga
n_rrcplq* ugrf rfc dmjjmugle n_p_kcrcpq8 

· Bgpcargml;snЇQr_prDpco; /.. FxЇQrmnDpco; /.. iFx 

· Quccn Rgkc; 1 kq 

· Qmspac;Glrcpl_j*Rpgeecp msrnsr ml 

 

1. Qcr rfc  u_tcdmpk md rfc a_ppgcp u_tc rm  Qglc ml rfc n_p_kcrcp qcrrgleq n_ec md AF/ a_ppgcp
u_tc9 

2. Clrcp rfc glrcpd_ac dmp dpcosclaw quccn qcrrgleq9 

3. Qcr  QuccnRwnc rm  Jglc_p 9 
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4. Qcr  Rpgeecp Qmspac rm  Glrcpl_j 9 

5. Qcr rfc  quccn rgkc rm 1 kq _lb rfc  quccnbgpcargml rm  Sn 9 

6. Qcr rfc  qr_prdpcosclaw rm /.. Fx _lb rfc qrmndpcosclaw rm /.. iFx9 

7. Rspl ml rpgeecp msrnsr, Sqgle rfc af_p_arcpgqrga md rpgeecpgle rfc pgqgle cbec md rfc msrnsr rm
qwlafpmlgxc ugrf rfc qr_prgle dpcosclaw* sqc gr rm rpgeecp _l mqagjjmqamnc rm m`qcptc _ qr_`jc
quccn qgel_j9 

8. Mncl rfc msrnsr md AF/ _lb m`qcptc rfc pcqsjrq9 

9. Af_lec rfc  quccn rwnc rm  Jme _lb m`qcptc rfc pcqsjrq, 

 

@w dmjjmugle rfc _`mtc qrcnq* rfc cvncarcb quccn dpcosclaw qgel_j a_l `c msrnsr, ?drcp qcrrgle* rfc
jglc_p quccn n_p_kcrcp n_ec gq _q dmjjmuq, Rfc n_p_kcrcpq dmp jme_pgrfkga quccn dpcosclaw mljw
bgddcp _r rfc  quccnrwnc , 

Rfc pcqsjr md dpcosclaw quccn msrnsr gq _q dmjjmuq &rfc pcb rp_ac gl rfc dgespc pcnpcqclrq rfc quccn
qgel_j* _lb rfc `jsc rp_ac pcnpcqclrq rfc rpgeecp qgel_j'8 

  

Jglc_p quccn pcqsjr Jmequccn pcqsjr 

  

Jglc_p quccn dpcosclaw tq rgkc Jmequccn dpcosclaw tq rgkc 

 

Rfgq cv_knjc a_l fcjn sqcpq e_gl _ bccncp slbcpqr_lbgle md rfc bgddcpclac `cruccl jglc_p qa_llgle
_lb jme_pgrfkga qa_llgle8 qa_llgle dpmk /.. Fx rm /.. iFx* ugrf _ qa_llgle rgkc md 1 kq* rfc
dpcosclaw glapc_qcq `w/.1rgkcq* _lb jme_pgrfkga qa_llgle glapc_qcq `w /. rgkcq ctcpw / kq, Rfc
r_`jc `cjmu jgqrq rfc dpcosclaw t_jscq amppcqnmlbgle rm c_af rgkc nmglr gl jme_pgrfkga _lb jglc_p
quccn kmbcq, 
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Rgkckq  . / 0 1 

DpcosclawFx  
++Jmequccndpcosclaw 

/.. /... /.... /..... 

DpcosclawFx  
++Jglc_p quccndpcosclaw 

/.. 112.. 445.. /..... 
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12.4 @spqr 

@spqr gq _ `spqr qgel_j, Rpgeecpgle rfc msrnsr md _ acpr_gl lsk`cp md a_ppgcp awajcq rfpmsef _ acpr_gl
amlrpmj qgel_j, 

 

A. U_tcdmpk npctgcu B. @spqrrwncqcrrgle `mv 

C. Rpgeecp qmspacqcrrgle `mv D. @spqrn_p_kcrcp qcrrgle `mv 

 

12.4.1  @spqrRwnc 

@spqr rwncq _pc bgtgbcb glrm LAwajc _lb E_rcbamlrpmj* _lb bcr_gjcb cvnj_l_rgmlq _pc qfmul gl rfc
r_`jc `cjmu8 

R_`jc/0,/4Rwncq md @spqr 

@spqrrwnc Bcqapgnrgml 

LAwajc C_af rgkc rpgeecpcb* msrnsr _ qncagdgcb lsk`cp &L' md a_ppgcp awajcq, 

E_rcb 
Ufcl rfc e_rc qgel_j gq t_jgb* rfc a_ppgcp gq msrnsr9 mrfcpugqc* gr gq lmr msrnsr,
Rfc e_rc qgel_j a_l `c fgef mp jmu cddcargtc, 

 

12.4.2  Rpgeecp Qmspac 

@spqr sqcq rfpcc rwncq md rpgeecp qmspacq8 glrcpl_j* cvrcpl_j*_lb k_ls_j* qgkgj_p rm quccn, Bcr_gjcb
glqrpsargmlq a_l `c dmslb gl rfc r_`jc `cjmu8 
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R_`jc/0,/5@spqr Rpgeecp Qmspacq 

Rpgeecp Qmspac Bcqapgnrgml 

Glrcpl_j Amlrpmjjcb `w _l glrcpl_j rgkcp dmp nsjqc rp_gl jmmn msrnsr, 

Cvrcpl_j 

Rfc qgel_j eclcp_rmp pcacgtcq rfc rpgeecp qgel_j-e_rgle qgel_j glnsr dpmk rfc
dpmlr n_lcj md rfc glqrpskclr,?q _ rpgeecp qgel_j* ctcpw rgkc _ AKMQ nsjqc
pgqgle cbec gq pcacgtcb* _ nsjqc rp_gl gq msrnsr, Ufcl sqcb _q _ e_rc amlrpmj
qgel_j* rfc msrnsr md rfc a_ppgcp qgel_j gq bcrcpkglcb `w hsbegle rfc fcgefr md
rfc qgel_j, 

K_ls_j 
Ufcl k_ls_jjw rpgeecpcb* _Rpge @srrml`srrml ugjj _nnc_p gl rfc
n_p_kcrcp qcrrgle _pc_* ufgaf msrnsrq _ nsjqc rp_gl ctcpw rgkc gr gq npcqqcb, 

 

12.4.3  @spqrN_p_kcrcp Qcrrgleq 

Rfc @spqr n_p_kcrcp _lb grq bcr_gjcb bcqapgnrgml _pc qfmul gl rfc r_`jc `cjmu8 

R_`jc/0,/6@spqr n_p_kcrcpq _lb cvnj_l_rgmlq 

@spqrn_p_kcrcp Bcqapgnrgml 

Qr_pr Nf_qc Glgrg_j nf_qc ufcl qr_prgle rm msrnsr nsjqc rp_gl, 

@spqrNcpgmb 
Rfgq n_p_kcrcp gq mljw _t_gj_`jc ufcl rfc rpgeecp qmspac gq glrcpl_j _lb gq
sqcb rm qcr rfc awajc ncpgmb md rfc glrcpl_j rgkcp, 

Awajcq 

Rfgq n_p_kcrcp gq mljw _t_gj_`jc ufcl @spqr rwnc;L awajcq* _lb gq sqcb rm
qncagdw rfc lsk`cp md awajcq amlr_glcb gl c_af nsjqc qrpgle, Ajgai ml rfc
n_p_kcrcp l_kc _pc_ gl rfc n_p_kcrcp qcrrgleq `mv rm qcr rfc lsk`cp md
awajcq rm  gldglgrc * ufgaf kc_lq rf_r amlrglsmsq a_ppgcpq ugjj `c msrnsr
amlrglsmsqjw _drcp pcacgtgle rfc rpgeecp* sqcb rm amlrpmj rfc a_ppgcp rm msrnsr
_drcp _ qncagdga ctclr maaspq, 

Nmj_pgrw 

Rfgq n_p_kcrcp gq mljw_t_gj_`jc ufcl @spqr rwnc;e_rcb* sqcb rm qncagdw rfc
nmj_pgrw md rfc e_rgle qgel_j,Ufcl rfc nmj_pgrw gq nmqgrgtc* rfc a_ppgcp qgel_j
a_l `c msrnsr mljw ufcl rfc e_rc gq _argtc _r _ fgef jctcj9 ufcl rfc nmj_pgrw
gq lce_rgtc* rfc a_ppgcp qgel_j a_l `c msrnsr mljw ufcl rfc e_rc gq _r _ jmu
jctcj, 

Rpge Bcj_w 

Rfgq n_p_kcrcp gq mljw _t_gj_`jc ufcl rfc rpgeecp qmspac gq glrcpl_j mp
k_ls_j* _lb gq sqcb rm qcr rfc bcj_w rgkc md rfc rpgeecp qgel_j, Rfc kglgksk
t_jsc md rpgeecp bcj_w pcnpcqclrq rfc kglgksk bcj_w rf_r a_l `c _afgctcb
ml f_pbu_pc, 

Rpge Msr 
Rfgq n_p_kcrcp gq mljw _t_gj_`jc ufcl rpgeecpgle qmspac;glrcpl_j mp k_ls_j*
_lb a_l `c qcr rmSn*Bmul* mp mdd, 
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Cbec 
Rfgq n_p_kcrcp gq mljw _t_gj_`jc ufcl rpgeecp qmspac ; cvrcpl_j _lb a_l `c
qcr rm Sn mp Bmul, 

Fmjb T_jsc Rfc msrnsr jctcj _drcp rfc nsjqc rp_gl msrnsr clbq, 
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13 Hopping  

QBE1...V qsnnmprq dpcosclaw fmnngle dslargml mljw ufcl gl ?DE kmbc _lb rfc a_ppgcp gq qglc u_tc,
Ufcl rfc dpcosclaw fmnngle dslargml gq rsplcb ml* mljw ?K kmbsj_rgml gq qsnnmprcb, AjgaiFmnngle 
gl rfc rmmj`_p ml rfc fmkc n_ec rm clrcp rfc dpcosclaw fmnngle qcrrgle n_ec, 

Rsplgle ml dpcosclaw fmnngle gq bgtgbcb glrm rum qrcnq8 af_llcj msrnsr _lb dpcosclaw fmnngle
msrnsr, Ufcl rfc dpcosclaw fmnngle dslargml gq rsplcb ml* dslargmlq qsaf _q quccn _lb `spqr _pc
dmpag`jw rsplcb mdd* _lb _srmk_rga_jjw qugrafcq rfc `_qga u_tc rm qglc &ufcl rfc asppclr af_llcj
a_ppgcp gq lmr qglc' _lb qrmnq lmpk_j msrnsr, 

?drcp cbgrgle rfc dpcosclaw fmnngle n_p_kcrcpq* rspl ml rfc dpcosclaw fmnngle msrnsr _lb msrnsr
rfc dpcosclaw fmnngle qgel_j, 

Rfcpc _pc rfpcc dpcosclaw fmnngle kmbcq8 K_ls_j* P_lbmk Fmn* _lb P_lbmk Jgqr,Bgddcpclr kmbcq
a_l `c qugrafcb rfpmsef rfc  Rwnc kcls qcjcargml, 

Gl P_lbmk Fmn _lb P_lbmk Jgqr kmbcq* wms lccb rm qcr rfc mpbcp l md rfc NP@Q ambc &l;Y5*10[' rm
msrnsr rfc dpcosclaw nmglrq md rfc dpcosclaw r_`jc, 

Rfc k_afglc sqcq l+jctcj qfgdr pcegqrcpq _lb bgddcpclr dccb`_ai amk`gl_rgmlq rm eclcp_rc _ nqcsbm+
p_lbmk qcosclac md jclerf 0\l+/*rfc jclerf md rfc nqcsbm+p_lbmk qcosclac lccbq rm `c epc_rcp
rf_l mp cos_j rm rfc lsk`cp md dpcosclaw nmglrq* _lb rfc t_jsc md rfc qcosclac gq kmbsjm a_jasj_rcb
ugrf rfc lsk`cp md dpcosclaw nmglrq pcqncargtcjw*sqc rfc mncp_rgml pcqsjrq rm glbcv rfc dpcosclaw
fmnngle r_`jc rm eclcp_rc rfc dgl_j dpcosclaw fmnngle qcosclac, 

 

R_`jc/1,/fmnngle rwnc bcqapgnrgml 

Fmnnglerwnc Bcqapgnrgml 

K_ls_j 
Msrnsr rfc dpcosclaw nmglrq gl rfc dpcosclawjgqr_aampbgle rm rfc asqrmkgxcb
mpbcpjgqr, 

P_lbmk Fmn 
Bcrcpkglc rfc dpcosclaw jgqr msrnsr dpcosclaw nmglr _aampbgle rm rfc qcr k_v
dpcosclaw* kgl dpcosclaw _lb dpcosclaw qrcn,Rfc dpcosclaw _tmgb jgqr a_l `c
qcr rm dgjrcp msr rfc dpcosclaw p_lec rf_r wms bm lmr u_lr rm msrnsr, 

P_lbmk Jgqr 
Rfc dpcosclaw nmglr gl rfc msrnsr dpcosclaw jgqr gq bcrcpkglcb `w rfc NP@Q
ambc t_jsc, 
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13.1 K_ls_j 

 

 

R_`jc/1,0K_ls_jn_p_kcrcp bcqapgnrgml 

N_p_kcrcp Bcqapgnrgml 

Rgkc Dpcosclaw fmnngle rgkc glrcpt_j, 

@_qc U_tc Qcr rfc jm_b* _knjgrsbc* mddqcr _lb mrfcp n_p_kcrcpq md rfc Qglc u_tc, 

KMB Qcrrgleq Qcr qgel_jqmspac*_kdpcosclaw*_kbcnrf*qf_nc_lb mrfcp n_p_kcrcpq, 

 

R_`jc/1,1Mpbcp jgqrbcqapgnrgml 

Dslargml Bcqapgnrgml 

?bb ?bb _ dpcosclaw nmglr _r rfc clb md rfc mpbcp jgqr, 

Glqcpr 
Glqcpr _ dpcosclaw nmglr gl dpmlr md rfc qcjcarcb dpcosclaw nmglr gl rfc mpbcp
jgqr, 

Bcjcrc Bcjcrc rfc j_qr dpcosclaw nmglr mp qcjcarcb dpcosclaw nmglr, 

Ajc_p Ajc_p _jj lcujw _bbcb dpcosclagcq _lb pcqrmpc bcd_sjr grckq, 

Q_tc-Pca_jj Q_tc rfc fmn dgjc md rfc asppclr r_`jc amldgesp_rgml mp a_jj rfc q_tcb fmn dgjc, 
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R_`jc/1,2Dpcosclaw jgqrbcqapgnrgml 

Dslargml Bcqapgnrgml 

?bb ?bb _ dpcosclaw nmglr _r rfc clb md rfcdpcosclawjgqr, 

Glqcpr 
Glqcpr _ dpcosclaw nmglr gl dpmlr md rfc qcjcarcb dpcosclaw nmglr gl rfc
dpcosclawjgqr, 

Bcjcrc Bcjcrc rfc j_qr dpcosclaw nmglr mp qcjcarcb dpcosclaw nmglr, 

Ajc_p Ajc_p _jj lcujw _bbcb dpcosclagcq _lb pcqrmpc bcd_sjr grckq, 

Q_tc-Pca_jj Q_tc rfc fmn dgjc md rfc asppclr r_`jc amldgesp_rgml mp a_jj rfc q_tcb fmn dgjc, 

 

13.2 P_lbmk Fmn 

 

R_`jc/1,3P_lbmk Fmnn_p_kcrcp bcqapgnrgml 

N_p_kcrcp Bcqapgnrgml 

Rgkc Dpcosclaw fmnngle rgkc glrcpt_j, 

@_qc U_tc Qcr rfc jm_b* _knjgrsbc* mddqcr _lb mrfcp n_p_kcrcpq md rfc Qglc u_tc, 

KMB Qcrrgleq Qcr qgel_j qmspac* _k dpcosclaw* _k bcnrf* qf_nc _lb mrfcp n_p_kcrcpq, 

Kgl Dpcosclaw Qcr rfc kglgksk dpcosclaw dmp dpcosclaw fmnngle, 

K_v Dpcosclaw Qcr rfc k_vgksk dpcosclaw dmp dpcosclaw fmnngle, 

Dpcosclaw Qrcn Qcr rfc dpcosclaw glrcpt_j `cruccl dpcosclaw fmnngle dpcosclagcq, 

NP@Q N_rrcpl Qcr rfc NP@Q n_rrcpl md dpcosclaw fmnngle msrnsr, 
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R_`jc/1,4Dpcosclaw _tmgb jgqrbcqapgnrgml 

Dslargml Bcqapgnrgml 

?bb ?bb _ dpcosclaw nmglr _r rfc clb md rfc dpcosclaw_tmgbjgqr, 

Glqcpr 
Glqcpr _ dpcosclaw nmglr gl dpmlr md rfc qcjcarcb dpcosclaw nmglr gl rfc
dpcosclaw_tmgbjgqr, 

Bcjcrc Bcjcrc rfc j_qr dgjrcp p_lec mp qcjcar rfc dgjrcp p_lec, 

Ajc_p Ajc_p _jj lcu dgjrcp p_lecq _lb pcqrmpc bcd_sjr grckq, 

Q_tc-Pca_jj Q_tc rfc fmn dgjc md rfc asppclr r_`jc amldgesp_rgml mp a_jj rfc q_tcb fmn dgjc, 

 

13.3 P_lbmk Jgqr 

 

 

R_`jc/1,5P_lbmk jgqrn_p_kcrcp bcqapgnrgml 

N_p_kcrcp Bcqapgnrgml 

Rgkc Dpcosclaw fmnngle rgkc glrcpt_j, 

@_qc U_tc Qcr rfc jm_b* _knjgrsbc* mddqcr _lb mrfcp n_p_kcrcpq md rfc Qglc u_tc, 

KMB Qcrrgleq Qcr qgel_j qmspac* _k dpcosclaw* _k bcnrf* qf_nc _lb mrfcp n_p_kcrcpq, 

NP@Q N_rrcpl Qcr rfc NP@Q n_rrcpl md dpcosclaw fmnngle msrnsr, 
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14 MultiTone  

QBE1...V qsnnmprq ksjrg+rmlc dslargml,CvcasrcRmmjq< Ksjrgrmlc*Wmsa_l clrcp rfc ksjrg+
rmlc n_p_kcrcp qcrrgle n_ec, 

 

 

R_`jc/2,/Ksjrgrmlcn_p_kcrcp bcqapgnrgml 

N_p_kcrcp Bcqapgnrgml 

QP 
Rfc q_knjgle p_rc slgr gq Q_-q* _lb rfc qcrr_`jc p_lec gq /.k Q_-q | 4..K
Q_-q,Rfc qcr q_knjgle p_rc qfmsjb `c epc_rcp rf_l 0,3 rgkcq rfc ksjrg+rmlc
dpcosclaw, 

?knjgrsbc Rfc _knjgrsbc slgr gq Tnn* _lb rfc qcrr_`jc p_lec gq 0k Tnn | 0. Tnn, 

Qr_pr Dpcosclaw 
Rfc kglgksk dpcosclaw nmglr sqcb rm snb_rc rfc Rmlc Jgqr, Gr ugjj r_ic cddcar
_drcp ajgaigle?bb rmRmlcJgqr, 

Clb Dpcosclaw 
Rfc k_vgksk dpcosclaw nmglr sqcb rm snb_rc rfc Rmlc Jgqr, Gr ugjj r_ic cddcar
_drcp ajgaigle?bb rm Rmlc Jgqr, 

Rmlc Lsk`cp 
Rfc lsk`cp md dpcosclaw nmglrq sqcb rm snb_rc rfc Rmlc Jgqr,Gr ugjj r_ic
cddcar _drcp ajgaigle?bb rm Rmlc Jgqr, 

Lmraf Jgqr 
Qcr rfc dpcosclaw p_lec rf_r lccbq rm dgjrcp rfc Rmlc Jgqr,Gr ugjj r_ic cddcar
_drcp ajgaigle?bb rm Rmlc Jgqr,Qcc R_`jc /2+0 dmp bcr_gjq, 

Rmlc Jgqr 
Rfc dpcosclaw nmglr rm `c msrnsr a_l `c k_ls_jjw qcr,Wms a_l _jqm ajgai 
?bb rm Rmlc Jgqrrm eclcp_rc dpcosclaw nmglrq,Qcc R_`jc /2+1dmp bcr_gjq, 
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R_`jc/2,0Lmraf Jgqrn_p_kcrcp bcqapgnrgml 

N_p_kcrcp Bcqapgnrgml 

?bb ?bb _ dpcosclaw p_lec _r rfc clb md rfc Lmraf Jgqr, 

Bcjcrc Bcjcrc rfc j_qr dpcosclaw p_lec mp qcjcarcb dpcosclaw p_lec, 

Ajc_p Ajc_p _jj dpcosclaw p_lecq _lb pcqrmpc bcd_sjr grckq, 

 

R_`jc/2,1Rmlc Jgqrn_p_kcrcp bcqapgnrgml 

N_p_kcrcp Bcqapgnrgml 

?bb ?bb _ dpcosclaw p_lec _r rfc clb md rfc Rmlc Jgqr, 

Bcjcrc Bcjcrc rfc j_qr dpcosclaw p_lec mp qcjcarcb dpcosclaw p_lec, 

Ajc_p Ajc_p _jj dpcosclaw p_lecq _lb pcqrmpc bcd_sjr grckq, 

Qmpr Qmpr _jj dpcosclaw nmglrq dpmk qk_jj rm j_pec, 

 

14.1 ?bb Rm Rmlc Jgqr 

?drcp ajgaigle?bb Rm Rmlc Jgqr* rfc dpcosclaw p_lec ugjj `c bgtgbcb glrm cos_j n_prq _aampbgle rm
rfc Rmlc Lsk`cp _lb _bbcb rm rfc Rmlc Jgqr, 

 

Dmp cv_knjc* qcr rfc Rmlc Lsk`cp rm 2* rfc qr_prgle dpcosclaw rm / KFx* _lbrfc clbgle dpcosclaw
rm /. KFx*rfcl rfcpc ugjj `c 2 dpcosclaw nmglrq cos_jjw bgtgbgle rfc dpcosclaw p_lec*Rfc glrcpt_j
dpcosclaw md c_af dpcosclaw nmglr gq &Clb dpcosclaw+Qr_pr dpcosclaw'-&Rmlc Lsk`cp+/'*Rfcl dmsp
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dpcosclaw nmglrq md / KFx* 2 KFx* 5 KFx* _lb /. KFx ugjj `c _bbcb rm rfc Rmlc Jgqr _aampbgle rm rfc
dpcosclaw glrcpt_j md 1 KFx, 

 

14.2 Lmraf Qugraf 

Lmraf Jgqr a_l qcr _ dpcosclaw p_lec rm dgjrcp msr slu_lrcb dpcosclagcq,Mncl Lmraf Qugraf* ajgai 
?bb Rm Rmlc Jgqr*dpcosclaw nmglrq d_jjgle ugrfgl rfgq dpcosclaw p_lec gl rfc Rmlc Jgqr ugjj `c
ajc_pcb, 

 

Dmp cv_knjc* gd wms qcr _ dpcosclaw p_lec gl rfc Lmraf Jgqr* rfc qr_prgle t_jsc gq / KFx _lb rfc clbgle
t_jsc gq 3 KFx, Rspl ml Lmraf Qugraf* ajgai?bb RmRmlc Jgqr*rfc / KFx _lb 2 KFx gl rfc Rmlc
Jgqr rf_r d_jj ugrfgl rfc Y/ KFx* 3 KFx[ p_lec ugjj `c ajc_pcb,Rfcpc _pc mljw rum dpcosclaw nmglrq jcdr*
5 KFx _lb /. KFx, 

 

 
?nnjga_rgml cv_knjc8Msrnsr _ ksjrg+rmlc qgel_j _lb m`qcptc rfc msrnsr pcqsjr, Rfc
n_p_kcrcpq md rfc ksjrg+rmlc qgel_j _pc _q dmjjmuq8 

· QP ; 4. KQ_-q 

· ?knjgrsbc ; 3..kTnn 

· Qr_pr Dpcosclaw ; 3KFx 

· Clb Dpcosclaw ; 0.KFx 

· Rmlc Lsk`cp ; 2 

 

1. AjgaiRmmjqgl rfc `mrrmk kcls `_p9 
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2. AjgaiKsjrgrmlcrm clrcp rfc ksjrgrmlc n_p_kcrcp qcrrgle glrcpd_ac,Qcr rfc q_knjgle p_rc rm
4. KQ_-q* rfc _knjgrsbc rm 3.. kTnn* rfc qr_prgle dpcosclaw rm 3 KFx* rfc clbgle dpcosclaw rm
0. KFx* _lb rfc Rmlc Lsk`cp rm 29 

3. AjgaiAjc_pglrfc Rmlc Jgqr* rfcl ajgai?bbRm Rmlc Jgqr9 

4. Ajgai rfc Psl `srrml rm qr_pr ksjrg+rmlc nj_w`_ai _lb rspl ml rfc msrnsr, 

 

Rfc kc_qspckclr pcqsjrq md rfc qgel_j _l_jwxcp _pc _q dmjjmuq, Rfc ksjrg+rmlc qgel_j f_q qgel_j msrnsr
kc_qspcb _r dmsp dpcosclaw nmglrq8 3K* /.K* /3K* _lb 0.K, 

 

 

  



QBE1...VQcpgcq Sqcp K_ls_j 

66 glr,qgejclr,amk 

15 Multi Pulse 

QBE1...V qsnnmprq ksjrg+nsjqc dslargml,Ksjrg+nsjqc qr_pr gq bgtgbcb glrm af_llcj msrnsr _lb ksjrg+
nsjqc mncp_rgml, ?drcp cbgrgle rfc ksjrg+nsjqc n_p_kcrcpq* rspl ml rfc af_llcj msrnsr _lb psl rm
msrnsr rfc ksjrg+nsjqc u_tc, 

CvcasrcRmmjq< KsjrgNsjqc*Wms a_l clrcp rfc ksjrg nsjqcn_p_kcrcp qcrrgle n_ec, 

 

R_`jc/3,/Ksjrgnsjqcn_p_kcrcp bcqapgnrgml 

N_p_kcrcp Bcqapgnrgml 

Nsjqc Lsk Qcr rfc lsk`cp md msrnsr nsjqc, 

FgefJctcj Qcr rfc fgef jctcj md rfc msrnsr nsjqc, 

JmuJctcj Qcr rfc jmu jctcj md rfc msrnsr nsjqc, 

Rpgeecp Qmspac 
Qcr ksjrg+nsjqc rpgeecpgle kmbc* wms a_l qcr glrcpl_j* k_ls_j* cvrcpl_j* rgkcp
rpgeecp, 

Rpge Bcj_w Sqcb rm qcr rfc bcj_w rgkc md ksjrg+nsjqc msrnsr, 

Jm_b Ksjrg+nsjqc msrnsr jm_ba_l `c qcjcarcb dpmk 3.à*FgX_lb Asqrmk, 

Fmjb T_jsc 
Rfc msrnsr jctcj _drcp rfc nsjqc msrnsr clbq,Rfc bcd_sjr msrnsr gq jmu jctcj
ufcl ksjrg+nsjqc gq qrmnncb, 

QP Rwnc 
Rfc rwnc a_l `c qcr rm ?srm mp Asqrmk, Ufcl asqrmkgxcb* rfc q_knjgle p_rc
qcrrgle p_lec gq /.kQ_-q | 4..Kq_-q, 

Ugbrf Qcr rfc nmqgrgtc nsjqc ugbrf md rfc msrnsr nsjqc, 

E_n Qcr rfc lce_rgtc nsjqc ugbrf md rfc msrnsr nsjqc, 
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16 Counter  

Rfc amslrcp gq sqcb rm kc_qspc rfc dpcosclaw _lb ncpgmb md rfc asppclr qgel_j* mp rm amslr rfc
asppclrjw qncagdgcb rpgeecp ctclr,AjgaiAmslrcpgl rfc rmmj`_p md rfc `mrrmk kcls rm clrcp pcj_rcb
qcrrgleq, Rfcamslrcp f_q rum umpigle kmbcq8 Dpcosclaw _lbRmr_jgxcp, 

 

16.1 Dpcosclaw Kmbc 

Rfc n_p_kcrcp qcrrgle n_ec md dpcosclaw kmbc gq _q dmjjmuq8 

 

A. Kc_qspckclr t_jsc bgqnj_w _pc_ B. N_p_kcrcp qcrrgle `mv 

C. N_sqc amslrgle D. Ajc_p qr_rgqrgaq 

 

Rfc dpcosclaw kcrcp ugjj k_ic qr_rgqrgaq ml fgqrmpga_j kc_qspckclr b_r_ _lb bgqnj_w rfc qr_rgqrga_j
pcqsjrq ml rfc qapccl, 

R_`jc/4,/Dpcosclaw kcrcp qr_rgqrga_j t_jsc bcqapgnrgml 

Qr_rgqrga_j t_jsc Bcqapgnrgml 

Kc_l Kc_l++rfc _pgrfkcrga kc_l md _jj kc_qspcb t_jscq, 

K_v K_vgksk++rfc fgefcqr t_jsc _kmle _jj kc_qspcb t_jscq, 

Kgl Kglgksk t_jsc++rfc qk_jjcqr t_jsc _kmle _jj kc_qspcb t_jscq, 

Qrbct Qr_lb_pb bctg_rgml++rfc qr_lb_pb bctg_rgml md _jj kc_qspcb t_jscq* sqcb rm
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bcrcpkglc rfc bgqrpg`srgml md kc_qspcb n_p_kcrcpq, 

Lsk 
Lsk`cp++rfc qr_rgqrga_j lsk`cp md kc_qspckclr t_jscqrf_r f_tc `ccl
kc_qspcb, 

 

Rfc n_p_kcrcpq _lb bcqapgnrgmlq rf_r a_l `c qcr `w rfc dpcosclaw kcrcp _pc qfmul gl rfc r_`jc `cjmu8 

R_`jc/4,0Dpcosclaw kcrcp n_p_kcrcp bcqapgnrgml 

N_p_kcrcp Bcqapgnrgml 

N_p_kcrcp Bgqnj_w n_p_kcrcpq a_l `c qcjcarcb qsaf _q dpcosclaw* ncpgmb _lb bsrw awajc, 

Amsnjgle 
?A-BA amsnjgle kmbc mnrgml_j, ugrf BA amsnjgle* _jj dpcosclaw amknmlclrq
md rfc qgel_j clrcp rfc af_llcj, Bspgle ?A amsnjgle* rfc BA amknmlclr md
rfc qgel_j gq gqmj_rcb* _lb mljw rfc ?A amknmlclr clrcpq rfc af_llcj, 

FDPch 

Fgef dpcosclaw qsnnpcqqgml,Qsnnpcqq fgef+dpcosclaw amknmlclrq gl rfc
qgel_j, Qsgr_`jc dmp rcqrgle jmu+dpcosclaw qgel_jq* qsnnpcqqgle fgef+
dpcosclaw lmgqc ugrfmsr _ddcargle sqcdsj qgel_jq rm m`r_gl kmpc _aasp_rc rcqr
pcqsjrq, 

Rpge Jctcj 
Rfc glnsr qgel_j gq amkn_pcb ugrf rfc rpgeecp jctcj rm eclcp_rc _ amslr nsjqc,
Gr gq eclcp_jjw pcamkkclbcb rm qcr rfc rpgeecp jctcj _r 3.# md rfc qgel_j qugle, 

Pcd Dpcosclaw 
Rfc glnsr qgel_j a_l `c amkn_pcb ugrf rfc pcdcpclac dpcosclaw rm bcrcpkglc
grq _aasp_aw, 

Qrmn Ufcl Cvgr 
Ufcl qcr rm ml* rfc amslrcp dslargml ugjj `c _srmk_rga_jjw rsplcb mdd ufcl
cvgrgle rfc amslrcp qcrrgle n_ec, Ufcl qcr rm mdd* rfc amslrcp dslargml ugjj
qrgjj psl gl rfc `_aiepmslb ufcl cvgrgle rfc amslrcp qcrrgleq n_ec, 
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16.2 Rmr_jgxcp Kmbc 

Rfc n_p_kcrcp qcrrgle n_ec mdrmr_jgxcpkmbc gq _q dmjjmuq8 

 

A. Kc_qspckclr t_jsc bgqnj_w _pc_ B. N_p_kcrcp qcrrgle `mv 

C. N_sqc amslrgle D. Ajc_p qr_rgqrgaq 

 

R_`jc/4,1Rmr_jgxcpn_p_kcrcp bcqapgnrgml 

N_p_kcrcp Bcqapgnrgml 

Cbec Rfc amslrcp a_l bcrcar rfc lsk`cp md pgqc-d_jjcbecq md rfc glnsr qgel_j, 

FDPch 
Qsnnpcqq fgef+dpcosclaw amknmlclrq gl rfc qgel_j, Qsgr_`jc dmp rcqrgle jmu+
dpcosclaw qgel_jq* qsnnpcqqgle fgef+dpcosclaw lmgqc ugrfmsr _ddcargle sqcdsj
qgel_jq rm m`r_gl kmpc _aasp_rc rcqr pcqsjrq, 

Rpge Jctcj 
Rfc glnsr qgel_j gq amkn_pcb ugrf rfc rpgeecp jctcj rm eclcp_rc _ amslr nsjqc,
Gr gq eclcp_jjw pcamkkclbcb rm qcr rfc rpgeecp jctcj _r 3.# md rfc qgel_j qugle, 

E_rc 
Ufcl rsplgle ml rfc bmmp amlrpmj qcrrgle* wms lccb rm amllcar qgel_jq rm rfc
Rpge-Qwla GL glrcpd_ac ml rfc dpmlr n_lcj _lb rfc Amslrcp GL glrcpd_ac ml rfc
pc_p n_lcj _r rfc q_kc rgkc dmp gr rm r_ic cddcar, 

Qrmn Ufcl Cvgr 
Ufcl qcr rm ml* rfc amslrcp dslargml ugjj `c _srmk_rga_jjw rsplcb mdd ufcl
cvgrgle rfc amslrcp qcrrgle n_ec, Ufcl qcr rm mdd* rfc amslrcp dslargml ugjj
qrgjj psl gl rfc `_aiepmslb ufcl cvgrgle rfc amslrcp qcrrgleq n_ec, 
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R_`jc/4,2E_rc kmbcbcqapgnrgml 

N_p_kcrcp Bcqapgnrgml 

Jctcj 
Qcjcar rfc e_rc kmbc _q jctcj* _lb qcr rfc e_rc nmj_pgrw rm nmqgrgtc-lce_rgtc
nmj_pgrw,Rfc amslrcp qr_prq amslrgle mljw ufcl gr bcrcarq _ qgel_j rf_r kccrq
rfc nmj_pgrw amlbgrgmlq, 

?drcp Cbec 
?drcp qcjcargle rfc e_rc amlrpmj kmbc _q cbec* wms a_l qcr rfc e_rc amlrpmj
cbec _q pgqc-d_jj,Rfc amslrcp qr_prq amslrgle mljw ufcl gr bcrcarq _ qgel_j
rf_r kccrq rfc cbec amlbgrgml, 

 

R_`jc/4,3E_rc nmj_pgrwbcqapgnrgml 

N_p_kcrcp Bcqapgnrgml 

Nmqgrgtc 
Rfc amslrcp mljw qr_prq amslrgle ufcl gr bcrcarq rfc nmqgrgtc nmj_pgrw jctcj md
rfc glnsr e_rc qgel_j, 

Lcergtc 
Rfc amslrcp mljw qr_prq amslrgle ufcl gr bcrcarq rfc lce_rgtc nmj_pgrw jctcj md
rfc glnsr e_rc qgel_j, 

 

R_`jc/4,4E_rc qjmncbcqapgnrgml 

N_p_kcrcp Bcqapgnrgml 

Pgqc 
Rfc amslrcp qr_prq amslrgle ufcl gr bcrcarq rfc pgqgle cbec md rfc glnsr e_rc
qgel_j, 

D_jj 
Rfc amslrcp qr_prq amslrgle ufcl gr bcrcarq rfc d_jjgle cbec md rfc glnsr e_rc
qgel_j, 
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17 Multi Channel  

17.1 Mtcptgcu 

QBE1...V f_q clf_lacb bs_j+af_llcj dslargml_jgrw,Gr f_q rum nf_qc kmbcq*rfc bctgac a_l `c sqcb
_q rum glbcnclbclr qgel_j eclcp_rmpq* _lb rfc rum af_llcjq a_l `c msrnsr qgksjr_lcmsqjw,Ugrf
rp_aigle* amnwgle _lb amsnjgle a_n_`gjgrgcq `cruccl rum af_llcjq*clqspc rf_r rfc n_p_kcrcpq md mlc
af_llcj _pc osgaijw n_qqcb rm _lmrfcp af_llcj _q lccbcb*epc_rjw qgknjgdgcq mncp_rgml _lb kccrq rfc
lccb dmp d_qr _lb qwlafpmlmsq qugrafgle md u_tcdmpkq,?`jc rm amk`glc rum af_llcj u_tcdmpkq _lb
msrnsr* Gr f_q rfc _bt_lr_ecq md emmb pc_j+rgkc ncpdmpk_lac* rfc _`gjgrw rm qsncpgknmqc pc_j lmgqc*
kmbsj_rgml qgel_jq* quccn qgel_jq* `spqr qgel_jq _lb ?p` u_tcdmpkq, Npmtgbcq sqcpq ugrf _ lcu kc_lq
md _aasp_rcjw eclcp_rgle amknjcv u_tcdmpkq, 

AjgaiKsjrg+Af_llcjglrfc kcls `_p _r rfc `mrrmk md rfc SG rm clrcp ksjrg+af_llcj pcj_rcb
qcrrgleq, 

 

 

17.2 Nf_qc Kmbc 

QBE1...V qsnnmprq nf_qc glbcnclbclr kmbc _lb jmaicb kmbc, 

Glbcnclbclr kmbc8Rfc rum af_llcjq a_l `c sqcb _q rum glbcnclbclr qgel_j eclcp_rmpq*qcrrgle mlc
af_llcj bmcq lmr _ddcar rfc msrnsr md rfc mrfcp af_llcj, 

Jmaicb kmbc8Rum af_llcjq _pc msrnsr qwlafpmlmsqjw* ugrf glgrg_j nf_qc _jgelkclr, ?lb clqspc rf_r
rfc rum _pc nf_qc+jmaicb ufcl rfc dpcosclagcq _pc glrcecp ksjrgnjcq md c_af mrfcp _lb ugjj lmr bpgdr, 
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17.3 Af_llcjAmk`glc 

Af_llcjamk`glca_l amk`glc rfc u_tcdmpkq md rum af_llcjq _lb msrnsr rfck,Gr f_q rfc
_bt_lr_ecq md emmb pc_j+rgkc ncpdmpk_lac* rfc _`gjgrw rm qsncpgknmqc pc_j lmgqc* kmbsj_rgml qgel_jq*
quccn qgel_jq* `spqr qgel_jq _lb ?p` u_tcdmpkq,Npmtgbcq sqcpq ugrf _ lcu kc_lq md _aasp_rcjw
eclcp_rgle amknjcv u_tcdmpkq, 

AjgaiAF/ Msrnsrslbcprfc AF/ ksjrg+af_llcj qcrrgle n_ec* Wms a_l afmmqc rm msrnsr rfc
u_tcdmpk md AF/ mp rfc u_tcdmpk md AF/ ) AF0, 

AjgaiAF0Msrnsrslbcprfc AF0ksjrg+af_llcj qcrrgle n_ec* Wms a_l afmmqc rm msrnsr rfc
u_tcdmpk md AF0mp rfc u_tcdmpk md AF0 ) AF/, 

Wms a_l _jqm ajgai rfc amppcqnmlbgle qcjcarmp bgpcarjw ml rfc `jmai bg_ep_k ml rfc fmkc n_ec rm qcr
rfc msrnsr u_tcdmpk md _ qglejc af_llcj mp rfc amk`glcb u_tcdmpk8 
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17.4 Af_llcjRp_ai-Amsnjgle-Amnw 

R_`jc/5,/Af_llcj mncp_rgml bcqapgnrgml 

Mncp_rc Bcqapgnrgml 

Af_llcj Rp_ai 

Rfc n_p_kcrcpq md rfc rum af_llcjq _pc amknjcrcjw qwlafpmlgxcb, Qcrrgle
rfc n_p_kcrcpq md mlc af_llcj ugjj `c _srmk_rga_jjw n_qqcb rm rfc mrfcp
af_llcj, ?r rfgq rgkc* rfc rum af_llcjq amnw c_af mrfcp, Gl rp_aigle kmbc*
rfc bctgac ugjj dmpac rfc nf_qc kmbcrm  Jmaicb kmbc _lb mljw _jjmu rfc
n_p_kcrcpq md AF/ rm `c qcr, 

Af_llcj amsnjgle 

Rfc n_p_kcrcpq md rfc rum af_llcjq _pc amsnjcb _aampbgle rm _ acpr_gl
pcj_rgmlqfgn ugrf AF/ _q rfc pcdcpclac, Rfc n_p_kcrcpq qcr dmp mlc af_llcj
ugjj `c _srmk_rga_jjw amltcprcb _aampbgle rm rfc amsnjgle pcj_rgmlqfgn _lb
rfcl n_qqcb rm rfc mrfcp af_llcj, Rfc qcrr_`jc amsnjgle n_p_kcrcpq glajsbc
dpcosclaw* _knjgrsbc _lb nf_qc* _lb rfc amsnjgle pcj_rgmlqfgn a_l `c
npmnmprgml mp bctg_rgml, 

Af_llcj amnw 
K_ls_jjw amnw n_p_kcrcpq dpmk mlc af_llcj rm _lmrfcp, Af_legle rfc
n_p_kcrcpq md mlc af_llcj _drcpu_pbq ugjj lmr a_sqc rfc n_p_kcrcpq md rfc
mrfcp af_llcj rm af_lec, 
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18 Output Setting s 

18.1 Mtcptgcu 

Rfc u_tcdmpk md c_af af_llcj a_l slbcpem qmkc npmacqqgle `cdmpc msrnsr* glajsbglenmj_pgrw amlrpmj*
lmgqcqskkgle* bgegr_j dgjrcpgle* _knjgrsbc jgkgr_rgml* cra, 

AjgaiMsrnsr Qcrrglegl rfc kcls `_p _r rfc `mrrmk md rfc SG rm clrcp rfc pcjct_lr qcrrgleq n_ec, 

 

 

18.2 Lmgqc Qsk 

Wms a_l afmmqc rm _bb p_lbmk lmgqc rm rfc qgel_j _lb rfcl msrnsr gr rm qgksj_rc _ pc_j qacl_pgm ufcpc
rfc qgel_j gq amlr_kgl_rcb `w lmgqc,Wms a_l qcr rfc  LmgqcQsk qugraf _lb qgel_j+rm+lmgqc p_rgm gl
rfc msrnsr qcrrgleq n_ec, Rfc slgr md qgel_j+rm+lmgqc p_rgm gq p_rgm &bgkclqgmljcqq' mp b@, 

 

 
?nnjga_rgml cv_knjc8Qgksj_rc _ / KFx qglc u_tc amlr_kgl_rcb `w E_sqqg_l lmgqc8 

· ?knjgrsbc ; /Tpkq 

· QLP&b@'; 0.b@ 

 

1. Qcr rfc a_ppgcp u_tcdmpk md AF/ rm QGLC* dpcosclaw rm /KFx* _lb _knjgrsbc rm / Tpkq9 

2. Ml rfc msrnsr qcrrgleq n_ec* rspl ml rfc lmgqc qsncpnmqgrgml qugraf _lb qcr rfc qgel_j+rm+lmgqc
p_rgm rm 0. b@9 
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3. Rspl ml rfc af_llcj msrnsr md AF/, 

 

Dmjjmu rfc _`mtc qrcnq rm msrnsr rfc cvncarcb qgel_j, Rfc msrnsr pcqsjrq _pc _q dmjjmuq, Rfc pcb rp_ac
gl rfc dgespc gq rfc qgel_j `cdmpc _bbgle lmgqc* _lb rfc epccl rp_ac gq rfc qgel_j _drcp _bbgle lmgqc, 

 

 

18.3 AF Nmj_pgrw 

Rfgq dslargml a_l qcr rfc nmqgrgtc nmj_pgrw msrnsr mp lce_rgtc nmj_pgrw msrnsr,Ufcl msrnsrrgle ugrf
lce_rgtc nmj_pgrw* rfc bctgac gltcprq rfc b_r_ `cdmpc msrnsrrgle gr, ?r rfgq rgkc* _ qgel_j ugjj `c m`r_glcb
rf_r gq gltcpqc md rfc pcj_rgtc mddqcr ufcl msrnsrrgle ugrf nmqgrgtc nmj_pgrw, 

 

18.4 K_v ?knj 

Gl qmkc _nnjga_rgml qacl_pgmq* sqcpq lccb rm jgkgr rfc _knjgrsbc md rfc af_llcj msrnsr rm clqspc rf_r
_knjgrsbc+qclqgrgtc qgel_j pcacgtgle cosgnkclr gq lmr b_k_ecb, Ajgai ?knjgrsbc Jgkgr ml rfc msrnsr
qcrrgle n_ec rm qcr rfc k_vgksk msrnsr _knjgrsbc, Rfc bcd_sjr k_vgksk _knjgrsbc gq rfc
k_vgksk _knjgrsbc t_jsc rf_r rfc bctgac a_l npmtgbc, Qcc rfc b_r_ qfccr dmp bcr_gjq, 

 

18.5 Bgegr_j Dgjrcp 

C_af af_llcj md rfc bctgac glrcep_rcq _ bgegr_j dgjrcp rm qsnnmpr jmu+n_qq dgjrcpgle md msrnsr b_r_, Rfc
asrmdd dpcosclaw md rfc dgjrcp a_l `c qcr* qm rf_r sqcpq a_l bgegr_jjw dgjrcp rfc msrnsr qgel_j _aampbgle rm
rfcgp mul lccbq, 
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18.6 AF MTN 

Ufcl mtcptmjr_ec npmrcargml maaspq* rfc bctgac ugjj npmknr _lb rspl mdd rfc af_llcj msrnsr, Sqcpq
a_l afmmqc rm rspl ml mp mdd rfc mtcptmjr_ec npmrcargml ml rfc msrnsr qcrrgle n_ec, Gd mtcptmjr_ec
npmrcargml gq rsplcb mdd* rfcpc ugjj `c lm npmknr ufcl mtcptmjr_ec maaspq* _lb rfc af_llcj msrnsr ugjj
lmr `c rsplcb mdd, 
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19 Utility  settings  

Rfcsrgjgrwdslargmlmd QBE1...V a_l qcjcar _lbqcr qwqrck qcrrgleq* glrcpd_ac* rcqr-a_j_lb npcqcr
dslargmlq, 

 

 

19.1 Qcrrgleq 
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19.1.1  AjmaiQmspacQcrrgleq 

CvcasrcSrgjgrw< Qcrrgle< Ajmai Qmspac*Qcjcar rfc glrcpl_j pcdcpclac ajmai _lb cvrcpl_j
pcdcpclac ajmai dpmk rfc nmn+sn jgqr, 

 

19.1.2  J_les_ecQcrrgleq 

Rfc mncp_rgml glrcpd_ac md QBE1...Vqsnnmprq Qgknjgdgcb Afglcqc _lb Clejgqf, 

CvcasrcSrgjgrw< Qcrrgle< J_les_ec*Qcjcar rfc j_les_ec gl rfc nmn+sn jgqr, 

 

19.1.3  Nmucp mlQcrrgleq 

CvcasrcSrgjgrw< Qcrrgle< ?srmNmucp+ml*Hsqr rspl ml mp mdd rfc nmucp+ml qugraf,, 

 

19.1.4  @ccncpQcrrgleq 

CvcasrcSrgjgrw< Qcrrgle< @ccncp*Qcr rm rspl ml-mdd, 

 

19.1.5  Icw`m_pbQcrrgleq 

CvcasrcSrgjgrw< Qcrrgle< Icw`m_pb*Qcr rm rspl ml-mdd, 

 

19.1.6  Qapccl Q_tcpQcrrgleq 

CvcasrcSrgjgrw< Qcrrgle< Qapccl Q_tcp*Hsqr qcjcar rfc qapccl q_tcp rgkc gl rfc nmn+sn
jgqr, 

 

19.1.7  Ajmai /.K MsrQcrrgleq 

CvcasrcSrgjgrw< Qcrrgle< Ajmai /.K Msr*Qcr rm rspl ml-mdd, 

?drcp rsplgle ml rfc /.K ajmai msrnsr* rfc /.KFx Msr ml rfc pc_p n_lcj ugjj msrnsr _ /.KFx pcdcpclac
ajmai qgel_j, 
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19.2 Q_tc-Pca_jj 

QBE1...V qsnnmprq qrmpgle _lb a_jjgle qcrsn dgjcq* u_tcdmpk dgjcq _lb dgpku_pc snep_bc dgjcq, Rfc
qrmp_ec _lb a_jjgle jma_rgmlq glajsbc glrcpl_j kckmpw &Jma_j' mp cvrcpl_j SQ@ qrmp_ec bctgacq &qsaf
_q S bgqi', Rfc qrmp_ec _lb a_jjgle mncp_rgmlq _pc pc_jgxcb rfpmsef rfc dgjc k_l_ecp* _q qfmul gl rfc
dmjjmugle dgespc, 

 

 

19.2.1  Qrmp_ecQwqrck 

QBE1...V qsnnmprq qrmpgle rfc asppclr qr_rc md rfc glqrpskclr glrm glrcpl_j mp cvrcpl_j kckmpw* _lb
qsnnmprq sqcpq rm a_jj gr ufcl lcacqq_pw,Sqcpq a_l bmuljm_b _p`grp_pw u_tc dgjcq rm rfc glrcpl_j
kckmpw rfpmsef rfc _p`grp_pw u_tc cbgrgle qmdru_pc C_qwU_tcV* mp pc_b _p`grp_pw u_tc dgjcq dpmk rfc
S bgqi _lb q_tc rfck rm rfc glrcpl_j kckmpw, QBE1...V npmtgbcq _l glrcpl_j lmltmj_rgjc kckmpw
_lb _l cvrcpl_j kckmpw glrcpd_ac, 

 

Local 

QBE1...V npmtgbcq glrcpl_j lml+tmj_rgjc kckmpw* _lb sqcpq a_l q_tc glqrpskclr qr_rsq _lb _p`grp_pw
u_tcdmpk dgjcq rm jma_j n_rfq, 

 

U- disk0 

QBE1...V amkcq qr_lb_pb ugrf SQ@ Fmqr* ufgaf gq jma_rcb _r rfc jmucp jcdr qgbc md rfc glqrpskclr
dpmlr n_lcj* _lb qsnnmprq S bgqi qrmp_ec _lb dgpku_pc snep_bc,Ufcl _ km`gjc kcbgsk qsaf _q _
SQ@ dj_qf bpgtc gq njseecb glrm rfc SQ@ Fmqr glrcpd_ac* _  S+bgqi. n_rf ugjj _nnc_p gl rfc dgjc
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k_l_eckclr glrcpd_ac* _lb _ npmknr  Rfc qrmp_ec bctgac gq amllcarcb qsaacqqdsjjw ugjj _nnc_p,
Ufcl rfc SQ@ dj_qf bpgtc gq slnjseecb dpmk rfc SQ@ Fmqr glrcpd_ac* rfc qwqrck ugjj npmknr  Rfc
qrmp_ec bctgac gq bgqamllcarcb, * _lb rfc amppcqnmlbgle n_rf bgq_nnc_pq, 

 

 

Lmrc8QBE1...V a_l mljw pcamelgxc dgjcq ugrf Clejgqf af_p_arcpq* lsk`cpq _lb slbcpqampcq, Gd wms
sqc mrfcp qncag_j af_p_arcpq rm l_kc dgjcq mp dmjbcpq* gr k_w lmr `c bgqnj_wcb lmpk_jjw gl rfc dgjc
k_l_eckclr glrcpd_ac, 

 

19.2.2  DgjcRwnc 

QBE1...V qsnnmprq rfc q_tgle _lb a_jjgle md u_tcdmpk b_r_ dgjcq _lb qr_rsq dgjcq, Qcc rfc r_`jc `cjmu
dmp qncagdga glqrpsargmlq8 

R_`jc/7,/Dgjc rwncbcqapgnrgml 

Dgjc rwnc Bcqapgnrgml 

(,vkj 
Qr_rsq dgjc, Gr glajsbcq n_p_kcrcpq qcr `w c_af dslargml_j kmbsjc md rfc
glqrpskclr _lb n_p_kcrcpq qcr slbcp rfc qwqrck qcrrgle kcls, 

(,`gl 
@gl_pw _p`grp_pw u_tcdmpk b_r_ dgjc a_l `c bgpcarjw a_jjcb `w rfc bctgac, Rfc b_r_
dgjcq bmuljm_bcb rm rfc bctgac rfpmsef rfc fmqr amknsrcp C_qwU_tcV _pc _jqm
gl rfgq dmpk_r, 

(,aqt 
?p`grp_pw u_tc b_r_ dgjcq qsnnmprcb `w rfc bctgac a_l `c a_jjcb dpmk cvrcpl_j
kckmpw* _r rfc q_kc rgkc* gr gq amltcprcb glrm _ dgjc gl (,`gl dmpk_r _lb qrmpcb gl
rfc glrcpl_j kckmpw, 
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(,b_r 
?p`grp_pw u_tc b_r_ dgjcq qsnnmprcb `w rfc bctgac a_l `c a_jjcb dpmk cvrcpl_j
kckmpw* _r rfc q_kc rgkc* gr gq amltcprcb glrm _ dgjc gl (,`gl dmpk_r _lb qrmpcb gl
rfc glrcpl_j kckmpw, 

(,k_r 
?p`grp_pw u_tc b_r_ dgjcq qsnnmprcb `w rfc bctgac a_l `c a_jjcb dpmk cvrcpl_j
kckmpw* _r rfc q_kc rgkc* gr gq amltcprcb glrm _ dgjc gl (,`gl dmpk_r _lb qrmpcb gl
rfc glrcpl_j kckmpw, 

(,_p` GO b_r_ dgjc, A_l `c a_jjcb `w rfc GO dslargml, 

(,_uev ?UE u_tc dgjc, A_l `c a_jjcb `w ?UE dslargml, 

(,fmn 
Dpcosclaw fmnngle dpcosclaw r_`jc* dpcosclaw fmnngle qcosclac jgqr* dpcosclaw
dgjrcp r_`jc amldgesp_rgml dgjc, A_l `c a_jjcb `w FMN dslargml, 

 

19.2.3  DgjcMncp_rgml 

Dgjcq a_l `c q_tcb* jm_bcb* amngcb _lb n_qrcb rfpmsef rfc `mrrmk kcls `_p, Qcc rfc r_`jc `cjmu dmp
qncagdga glqrpsargmlq8 

R_`jc/7,0Dgjc mncp_rgmlbcqapgnrgml 

Kcls Bcqapgnrgml 

Q_tc 
Rfc qr_rsq md rfc asppclr k_afglc a_l `c q_tcb rm _l vkj dgjc _r rfc qncagdgcb
n_rf, 

Pca_jj Vkj* `gl* aqt* _uev _lb mrfcp dgjcq ml rfc qncagdgcb n_rf a_l `c jm_bcb _lb a_jjcb, 

Pcl_kc A_l kmbgdw rfc dgjc l_kc mp dmjbcp l_kc ml rfc qncagdgcb n_rf, 

Lcu Wms a_l apc_rc _ lcu dmjbcp n_rf ml rfc qncagdgcb n_rf, 

Amnw Qcjcar rfc dgjc mp dmjbcp wms u_lr rm amnw _lb ajgai Amnw rm amnw rfc dgjc mp dmjbcp, 

N_qrc 
Clrcp rfc qncagdgcb n_rf rf_r lccbq rm `c amngcb _lb ajgai N_qrc rm amnw rfc
amngcb dgjcq mp dmjbcpq rm rfc n_rf, 

Bcjcrc 
Qcjcar rfc dgjc mp dmjbcp wms u_lr rm bcjcrc _lb ajgai Bcjcrc rm bcjcrc rfc dgjc mp
dmjbcp, 

Ksjrg Ajgai Ksjrg+Qcjcar rm qcjcar ksjrgnjc bgddcpclr dgjcq mp dmjbcpq ml rfc qncagdgcb n_rf, 

?jj 
Rfgq kcls _nnc_pq _drcp ajgaigle ksjrg+qcjcar* _lb _jj dgjcq mp dmjbcpq ml rfc
qncagdgcb n_rf a_l `c qcjcarcb, 

Lmlc Ajgailmlcrm slafcai rfc qcjcarcb dgjcq mp dmjbcpq ml rfc qncagdgcb n_rf, 

Gltcpr 
Ajgai Gltcpr Qcjcar rm af_lec rfc qcjcarcb dgjcq mp dmjbcpq ml rfc qncagdgcb n_rf rm
slqcjcarcb* _lb rfc slqcjcarcb dgjcq mp dmjbcpq rm `camkc qcjcarcb, 
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19.3 Qwqrck Gldmpk_rgml 

CvcasrcSrgjgrw< QwqrckGldm*Wmsa_l tgcu rfc asppclr tcpqgml gldmpk_rgml md rfc bctgac,
Qwqrck gldmpk_rgml glajsbcq rfc dmjjmugle amlrclrq8 
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19.4 Glrcpd_acQcrrgleq 

 

 

19.4.1  Crf Qcrrgleq 

CvcasrcSrgjgrw< Glrcpd_ac< Crf Qcrrgleq*Wmsa_l clrcp rfc uc` nmpr qcrrgle n_ec, 
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19.4.2  Lcr Qrmp_ec 

CvcasrcSrgjgrw< Glrcpd_ac< Lcr Qrmp_ec*Wms a_l clrcp rfc lcrumpi qrmp_ec qcrrgleq
n_ec, 

?aampbgle rm rfc cv_knjc* clrcp rfc lcrumpi n_rf &--vv,vv,vv,vv-vvv' gl rfc n_rf _lb ajgai Amllcar,
Gd rfc amllcargml gq qsaacqqdsj* rfc n_rf lcr]qrmp_ec ugjj _nnc_p gl rfc dgjc k_l_eckclr uglbmu* _lb
wms a_l _aacqq rfc amknsrcp%q qf_pcb dmjbcp rfpmsef rfc J?L, 

?drcp amllcargle rm rfc lcrumpi qrmp_ec n_rf* wms a_l afmmqc rm amllcar _srmk_rga_jjw _r qr_prsn,
?drcp qcrrgle rfgq dslargml* wms lccb rm qcr rfc nmucp+ml qcrrgle rm rfc j_qr rgkcmp sqcp &qcc /7,4
Npcqcrq Qcrrgle', ?drcp pcqr_prgle rfc k_afglc* rfc lcrumpi n_rf a_l `c _srmk_rga_jjw amllcarcb, 

Gd rfc _aacqqcb qf_pcb dmjbcp gq qcr ugrf _l _aamslr _lb n_qqumpb* wms lccb rm clrcp rfc _aamslr _lb
n_qqumpb rm amllcar _lb _aacqq, Gd _lmlwkmsq _aacqq gq afcaicb* wms a_l amllcar _lb _aacqq rfc
qf_pcb dmjbcp ugrfmsr clrcpgle rfc _aamslr n_qqumpb &rfc amknsrcp lccbq rm qcr rfc qf_pcb dmjbcp
rm _ lml+n_qqumpb+npmrcarcb qf_pc', 

C_af rgkc rfc amllcargml gq bgqamllcarcb* rfc clrcpcb n_rf* _aamslr* n_qqumpb _lb mrfcp
gldmpk_rgml ugjj `c ajc_pcb, Wms a_l q_tc rfc glnsr gldmpk_rgml `w afcaigle  Pckck`cp * qm rf_r wms
a_l amllcar ugrfmsr pc+clrcpgle rfc n_rf ctcpw rgkc wms bgqamllcar, 

 

 

19.4.3  Af Qwla Qgel_j 

CvcasrcSrgjgrw< Glrcpd_ac< Af Qwla Qgel_j*Wms a_l clrcp rfc qwlafpmlgx_rgml qcrrgleq
n_ec, 

@w bcd_sjr* rfc qwlafpmlgx_rgml qgel_j rwncq md af_llcj / _lb af_llcj 0 _pc mljw AF/ _lb AF0, Mljw
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ufcl rfc KMB kmbc gq rsplcb ml* rfc qwlafpmlgx_rgml qgel_j rwnc a_l `c qcjcarcb _q KMB+AF/ mp
KMB+AF0,Rfc qwlafpmlmsq msrnsrqmd AF/ _lb AF0 _pc ksrs_jjw cvajsqgtc, Gd rfc qwlafpmlmsq
msrnsr md af_llcj / gq rsplcb ml* rfc qwlafpmlmsq msrnsr md af_llcj 0 ugjj `c rsplcb mdd* _lb tgac tcpq_, 

 

 

19.4.4  Eng` Qcrrgle 

CvcasrcSrgjgrw< Glrcpd_ac< Eng` ?bbpcqq*Rfc cosgnkclr a_l amkkslga_rc ugrf
amknsrcpq mp mrfcp snncp amknsrcpq rfpmsef ENG@, Ctcpw bctgac ml rfc ENG@ glrcpd_ac ksqr f_tc _
slgosc _bbpcqq, ENG@ qcrrgle p_lec gq /+1., 
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19.4.5  Uc` N_qqumpb Qcrrgle 

CvcasrcSrgjgrw< Glrcpd_ac< Uc` N_qqumpb*Wms a_l qcr rfc n_qqumpb md rfc bctgac Uc`
pckmrc amlrpmj, 

?drcp qcrrgle rfc uc` n_ec n_qqumpb* clrcp rfc bctgac GN _bbpcqq gl rfc `pmuqcp, Rfc pckmrc amlrpmj
bctgac lccbq rm clrcp rfc n_qqumpb rm clrcp, Wms lccb rm clrcp rfc uc` n_ec n_qqumpb ctcpw rgkc
wms pcdpcqf rfc uc` n_ec, Gd wms bm lmr lccb rm clrcp _ n_qqumpb* pc+clrcp rfc uc` n_qqumpb qcrrgle*
ajc_p rfc n_qqumpb rf_r f_q `ccl qcr* _lb bm lmr qcr _lmrfcp n_qqumpb, 

 

 

19.4.6  Bctgac Qwla 

QBE1...V qsnnmprq qwlafpmlgx_rgml `cruccl rum mp kmpc bctgacq _lb a_l _afgctc gl+nf_qc msrnsr*
ufgaf gq sqcb rm cvn_lb ksjrgnjc rum+af_llcj bctgacq rm dmsp mp kmpc af_llcjq, 

CvcasrcSrgjgrw< Glrcpd_ac< Bctgac Qwla*Wms a_l mncl rfc bctgac qwlafpmlgx_rgml
qcrrgleq n_ec,Rfc qncagdga qrcnq _pc _q dmjjmuq8 

1. ?drcp clrcpgle rfc ksjrg+bctgac qwlafpmlgx_rgml qcrrgle glrcpd_ac* rspl ml rfc bctgac
qwlafpmlgx_rgml qugrafcq md _jj glqrpskclrq, 

2. Qcr mlc md rfc k_afglcq _q rfc k_qrcp _lb rfc mrfcp k_afglcq _q qj_tcq, 

3. Bgtgbc rfc YRpge-Qwla Msr[ md rfc fmqr k_afglc glrm ksjrgnjc af_llcjq* _lb rfcl amllcar rfc
YRpge-Qwla Gl[ md mrfcpqj_tc k_afglcq pcqncargtcjw, 

4. Amllcar rfc Y/.KFx Msr[ md rfc k_qrcp rm rfc Y/.KFx Gl[ md rfc qj_tc, Gd rfcpc _pc ksjrgnjc qj_tcq*
amllcar rfc Y/.KFx Msr[ md rfc dgpqr qj_tc rm rfc Y/.KFx Gl[ md rfc qcamlb qj_tc, @w _l_jmew*
amllcar rfc Y/.KFx Msr[ md rfc npctgmsq glqrpskclr rm rfc Y/.KFx Gl[ md rfc lcvr glqrpskclr, 
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5. Qcr af_llcj n_p_kcrcpq dmp _jj k_afglcq _lb rspl ml af_llcj msrnsr, 

6. NpcqqQwla Bctgacq mlrfc fmqr amknsrcp rm _afgctc qwlafpmlgxcb _lb gl+nf_qc msrnsr md _jj
glqrpskclrq, 

 

?drcp npcqqgleQwla Bctgacq * rfc qwlafpmlgx_rgml qgel_j gq rp_lqkgrrcb rm rfc qj_tc bctgac%q
YRpge-Qwla Gl[ tg_ rfc @LA a_`jc rfpmsef rfc fmqr%q YRpge-Qwla Msr[,Rfc qwlafpmlgx_rgml qgel_j
pcacgtcb `w rfc qj_tc ugjj `c bcj_wcb pcj_rgtc rm rfc fmqr* qm rfcpc gq _ars_jjw _ acpr_gl nf_qc bgddcpclac
`cruccl rfc msrnsr u_tcdmpkq md rfc qj_tc _lb rfc fmqr,Rfc qgxc md rfc nf_qc bgddcpclac gq pcj_rcb
rm rfc @LA a_`jc sqcb, Gr gq pcamkkclbcb rm sqc rfc @LA a_`jc rf_r amkcq qr_lb_pb ugrf rfc npmbsar,
Dgvcb nf_qcbgddcpclac a_l `c _afgctcb `wRfcQj_tc Bcj_wrm amknclq_rc, 

 

 

 

19.4.7  TLA Nmpr Qcrrgle 

CvcasrcSrgjgrw< Glrcpd_ac< TLA Nmpr*Rfccosgnkclr a_l amkkslga_rc ugrf amknsrcpq
mp mrfcp snncp amknsrcpq rfpmsef TLA, 

Rfc sqc md TLA gq qgkgj_p rm uc` amllcargml, Clrcp rfc GN _bbpcqq _lb TLA nmpr lsk`cp md rfc bctgac
gl rfc fmqr amknsrcp qmdru_pc rm amllcar rm rfc bctgac dmp pckmrc amlrpmj, 
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19.4.8  JVG Qcrrgle 

Rfc k_afglc amldmpkq rm tcpqgml /,3 bcdglcb gl JVG Cosgnkclr Qncagdga_rgml 0./4* _lb a_l `c sqcb
rm osgaijw `sgjb _l _srmk_rcb rcqr qwqrck, 

CvcasrcSrgjgrw< Glrcpd_ac*Wms a_l clrcp rfc JVG qcrrgleq n_ec, 
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19.5 Rcqr-A_j 

 

 

19.5.1  Qapccl Rcqr 

CvcasrcSrgjgrw< Rcqr-A_j< Qapccl Rcqr*A_l clrcp rfc qapccl rcqr n_ec,Hsqr dmjjmu rfc SG
npmknrq, 
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19.5.2  Icw Rcqr 

CvcasrcSrgjgrw< Rcqr-A_j< Icw Rcqr*A_l clrcp rfc icw rcqr n_ec,Hsqr dmjjmu rfc SG
npmknrq, 

 

 

19.5.3  JCB Rcqr 

CvcasrcSrgjgrw< Rcqr-A_j< JCB Rcqr*Wms a_l clrcp rfc JCB rcqr n_ec,Hsqr dmjjmu rfc SG
npmknrq, 
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19.5.4  @m_pb Rcqr 

CvcasrcSrgjgrw< Rcqr-A_j< @m_pb Rcqr*Wmsa_l clrcp rfc `m_pb+jctcj rcqr n_ec,Ctcpw
pcqsjr md rfc `m_pbrcqr md ctcpw d_armpw+k_bc glqrpskclr gq n_qq, 

 

 

19.5.5  Qcjd A_j 

CvcasrcSrgjgrw< Rcqr-A_j< Qcjd A_j*AjgaiQr_pr A_jrm ncpdmpk qcjd+a_jg`p_rgml, 

Rfcpc ugjj `c _ npmepcqq `_p bgqnj_wcb bspgle qcjd+a_jg`p_rgml, Ufcl rfc npmepcqq `_p clbq* gr ugjj
_srmk_rga_jjw bgq_nnc_p* glbga_rgle rf_r rfgq qcjd+a_jg`p_rgml f_q `ccl amknjcrcb,?drcp rfc a_jg`p_rgml
gq amknjcrcb* rfc bctgac ugjj q_tc _ amnw md qcjd+a_jg`p_rgml b_r_* _lb rfc sqcp a_l qcjcar rfc
a_jg`p_rgml b_r_ rm `c jm_bcb _drcp nmucp+ml _q lccbcb, 
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19.5.6  Nmucp+mlA_jg`p_rgml B_r_ 

CvcasrcSrgjgrw< Rcqr-A_j< NmucpMl A_j*Wmsa_l qcjcar D_armpw B_r_ _lb Sqcp B_r_, 

Gd wms qcjcar d_armpw b_r_* rfc d_armpw a_jg`p_rgml b_r_ ugjj `c jm_bcbufcl rfc k_afglc gq nmucpcb ml,
Gd wms qcjcar sqcp b_r_* rfc a_jg`p_rgml b_r_ q_tcb _drcp wms ncpdmpk qcjd+a_jg`p_rgml ugjj `c jm_bcb
ufcl rfc k_afglc gq nmucpcb ml* glqrc_b md rfc d_armpw a_jg`p_rgml b_r_, 
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19.5.7  Rgkc@_qc A_j 

CvcasrcSrgjgrw< Rcqr-A_j< Rgkc@_qc A_j*AjgaiQr_pr A_jrm ncpdmpk rgkc `_qca_jg`p_rgml, 

Ufcl a_jg`p_rgle rfc rgkc `_qc* wms lccb rm amllcar rfc qr_lb_pb /.KFx ajmai qmspac rm rfc
Amslrcp GL glrcpd_ac ml rfc pc_p n_lcj, Rfcl ajgai?srm A_j* _ npmepcqq `_p ugjj _nnc_p* _lb _drcp
rfc npmepcqq `_p clbq* rfc a_jg`p_rgml pcqsjr ugjj `c npmknrcb,A_jg`p_rgml a_l _jqm `c ncpdmpkcb `w
k_ls_jjw _bhsqrgle rfc rgkc `_qc ambc t_jsc, 

 

 

19.5.8  Nmucp+mlRgkc̀_qc A_jg`p_rgml B_r_ 

CvcasrcSrgjgrw< Rcqr-A_j< NmucpMl Rgkc@_qc*Wmsa_l qcjcar D_armpw B_r_ _lb Sqcp
B_r_, 

Gd d_armpw b_r_ gq qcjcarcb* rfc d_armpw rgkc `_qc a_jg`p_rgml ambc t_jsc ugjj `c jm_bcbufcl rfc
k_afglc gq nmucpcb ml,Gd wms qcjcar sqcp b_r_* rfc rgkc `_qc ambc t_jsc q_tcb _drcp wms ncpdmpk
rgkc `_qc a_jg`p_rgml ugjj `c jm_bcb ufcl rfc k_afglc gq nmucpcb ml* glqrc_b md rfc d_armpw rgkc `_qc
ambc t_jsc, Ajgai Rgkc @_qc A_jg`p_rgml rm afcai ufcrfcp wmsp rgkc `_qc ambc t_jsc gq amppcar, 
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19.6 NpcqcrQcrrgleq 

 

 

Npcqcr rwnc Bcqapgnrgml 

Qcr rm Bcd_sjr Pcqrmpc rfc d_armpw npcqcr bcd_sjr amldgesp_rgml, 

Qcr rm Npcqcr Amldgespc rfc bctgac _aampbgle rm rfc q_tcb amldgesp_rgml dgjc, 

Qcaspc Cp_qc Sqcp+bcdglcb b_r_ a_l `c bcjcrcb ugrfmsr bcjcrgle d_armpw a_jg`p_rgml b_r_, 

NmucpMl Qcrrgle 

Bcd_sjr8 rfc bcd_sjr amldgesp_rgml npcqcr `w rfc d_armpw gq jm_bcb _r nmucp+ml, 

J_qr8 rfc amldgesp_rgml `cdmpc rfc j_qr qfsrbmul u_q jm_bcb _r nmucp+ml, 

Sqcp8 rfc amldgesp_rgml gl rfc amldgesp_rgml dgjc qncagdgcb `w rfc sqcp gq jm_bcb
_r nmucp+ml, 
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19.7 Snb_rcQmdru_pc 

QBE1...V a_l snep_bc rfc qmdru_pc tcpqgml rfpmsef _ SQ@ dj_qf bpgtc mp rfpmsef Uc`Qcptcp, Rfc
tcpqgml snep_bc dgjc gq gl (,_bq dmpk_r _lb a_l `c m`r_glcb dpmk rfc uc`qgrc mp rfpmsef rcaflga_j
qsnnmpr, 

Snep_bc tg_ SQ@ dj_qf bpgtc 

@cdmpc ncpdmpkgle rfc snep_bc* njc_qc clqspc rf_r rfc SQ@ dj_qf bpgtc amlr_glgle rfc amppcar tcpqgml
md rfc snep_bc dgjc &(,_bq' gq amllcarcb rm rfc bctgac,CvcasrcSrgjgrw< Snb_rc*A_l `pgle sn
rfc dgjc k_l_ecp, 

 

Qcjcar rfc amppcar _bq dgjc glrfc dgjc k_l_ecp _lb qcjcarPca_jjrm qr_pr rfc snep_bc mncp_rgml,Rfc
bctgac ugjj _srmk_rga_jjw pcqr_pr bspgle rfc snep_bc npmacqq, ?drcp rfc pcqr_pr gq amknjcrc* njc_qc
afcai rfc qwqrck qr_rsq rm amldgpk ufcrfcp rfc tcpqgml snep_bc gq qsaacqqdsj, Qcc rfc  Qwqrck
Gldmpk_rgml qcargml dmp bcr_gjq, 

 

Snep_bc tg_ Uc`Qctcp 

Sqcpq a_l _aacqq rfc bctgac `w clrcpgle rfc bctgac GN _bbpcqq gl rfc `pmuqcp _bbpcqq `_p, Clrcp rfc
bctgac amlrpmj n_ec* ajgai YDgpku_pc Snb_rc[ rm jm_b rfc ?BQ dgjc _lb qr_pr rfc snep_bc mncp_rgml,
Rfc bctgac ugjj _srmk_rga_jjw pcqr_pr bspgle rfc snep_bcnpmacqq, ?drcp rfc pcqr_pr gq amknjcrc* njc_qc
afcai rfc qwqrck qr_rsq rm amldgpk ufcrfcp rfc tcpqgml snep_bc gq qsaacqqdsj, 
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19.8 Glqr_jjMnrgmlq 

QBE1...V npmtgbcq G-O* `_lbugbrf snep_bc _lb mrfcp qmdru_pc mnrgmlq rm kccr sqcpqŁ kc_qspckclr
lccbq, Njc_qc amlr_ar Bglew_le q_jcq mp rcaflga_j qsnnmpr ncpqmllcj rm m`r_gl rfc amppcqnmlbgle
mnrgml jgaclqc icw, Wms a_l tgcu mnrgml gldmpk_rgml mp _argt_rc _lcujw nspaf_qcb mnrgml jgaclqc icw
ml wmsp bctgac, 

CvcasrcSrgjgrw< Mnrgmlq*a_l ncpdmpk mnrgml glqr_jj_rgml dslargmlq, 

 

 

19.9 Fcjn 

CvcasrcSrgjgrw< Fcjnrm gltmic rfc fcjn qwqrck, Rfc amlrclr md rfc fcjn bmaskclr gq
cosgt_jclr rm rf_r md rfgq sqcp k_ls_j* _lb rfc `pmuqgle kcrfmb gq qgkgj_p, 

 

19.10  Amnwpgefrq 

CvcasrcSrgjgrw< Amnwpgefrq*wms a_l tgcu rfc amnwpgefr qr_rckclr pcj_rcb rm rfc bctgac, 
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20 Remote Control  

QBE1...V f_q _ J?L nmpr _lb _ SQ@ Bctgac nmpr, @_qcb ml rfcqc rum nmprq* sqcpq a_l pckmrcjw
amlrpmj rfc bctgac gl _ t_pgcrw md u_wq, 

 

20.1 Uc J̀gli 

QBE1...V qcpgcq bctgacq qsnnmpr sqcpq rm _aacqq _lb amlrpmj rfc bctgac rfpmsef _ uc` `pmuqcp, Rfc
_aacqq n_qqumpb a_l `c qcr gl rfc uc` qcptgac glrcpd_ac, Sqcpq a_l _aacqq rfc bctgac `w clrcpgle rfc
bctgac GN _bbpcqq gl rfc `pmuqcp _bbpcqq `_p, 

 

 

A. Clrcp rfc GN _bbpcqq md rfc bctgac gl rfc `pmuqcp, 

B. Bctgac gldmpk_rgml bgqnj_wcb `w bcd_sjr _drcp clrcpgle rfc fmkcn_ec, 

C. Pckmrcjw kmbgdw bctgac J?L n_p_kcrcpq, 

D. Bctgac amlrpmj n_ec, 

E. QANG amkk_lb glrcp_argtc glrcpd_ac, 
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Rfc bctgac amlrpmj glrcpd_ac gq _q qfmul `cjmu8 

 

 

20.2 Mrfcp Jgli 

QBE1...V _jqm qsnnmprq pckmrc amlrpmj `w qclbgle QANG amkk_lbq rm rfc bctgac rfpmsef LG+TGQ?*
Rcjlcr mp Qmaicr amllcargml,Qcc rfc npmep_kkgle esgbc dmp rfgq npmbsar dmp bcr_gjq, 
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21 General Inspection and Troubleshooting  

21.1 Eclcp_jGlqncargml 

Ufcl wms pcacgtc _ lcu QBE1...Vqcpgcq dslargml-_p`grp_pw u_tcdmpk eclcp_rmp* gr gq pcamkkclbcb
rf_r wms afcai gr qrcn `w qrcn _q dmjjmuq, 

Check for any damage caused by transportation issues  

Gd wms dglb rf_r rfc n_ai_egle `mv mp dm_k nj_qrga npmrcargtc n_b gq qcpgmsqjw b_k_ecb* njc_qc iccn gr
slrgj rfc ufmjc k_afglc _lb _aacqqmpgcq n_qq rfc cjcarpga_j _lb kcaf_lga_j rcqrq, 

 

Check attachments  

Pce_pbgle rfc npmtgbcb _rr_afkclr bcr_gjq* rfcpc gq _ bcr_gjcb cvnj_l_rgml gl ?nnclbgv ?  QBE1...V
Qcpgcq Dslargmlq-?lw U_tcdmpk Eclcp_rmp ?rr_afkclr , Wms a_l pcdcp rm rfgq rm afcai gd rfc
_rr_afkclrq _pc amknjcrc, Gd _lw kgqqgle mp b_k_ecb _rr_afkclrq _pc dmslb* njc_qc amlr_ar rfc
QGEJCLR bgqrpg`srmp mp jma_j mddgac pcqnmlqg`jc dmp rfgq `sqglcqq, 

 

Inspect the entire machine  

Gd cvrcpl_j b_k_ec rm rfc glqrpskclr gq dmslb _lb rfc amppcqnmlbgle rcqr gq lmr n_qqcb* njc_qc
amlr_ar rfc QGEJCLR bc_jcp mp jma_j mddgac pcqnmlqg`jc dmp rfgq `sqglcqq, QGEJCLR ugjj _pp_lec dmp pcn_gp
mp pcnj_ackclr md rfc lcu k_afglc, 

 

21.2 Rpms`jcqfmmrgle 

Gd rfc nmucp qugraf gq npcqqcb* rfc QBE1...Vqcpgcq dslargml-_lw u_tcdmpk eclcp_rmp JAB qapccl
qrgjj _nnc_pq `j_ai, Njc_qc dmjjmu rfc dmjjmugle qrcnq rm f_lbjc gr8 

 ̧ Afcai gd rfc nmucp qsnnjw gq nmucpcb ml9 

 ̧ Afcai gd rfc nmucp qugraf gq npmncpjw amllcarcb9 

 ̧ Pcqr_pr rfc glqrpskclr9 

 ̧ Gd wms qrgjj a_llmr sqc rfgq npmbsar lmpk_jjw* njc_qc amlr_ar QGEJCLR _lb jcr sq qcptc wms, 

 
Gd rfc qcrrgle gq amppcar `sr rfcpc gq lm u_tcdmpk msrnsr* njc_qc dmjjmu rfc dmjjmugle qrcnq rm f_lbjc gr8 

 ̧ Afcai gd rfc qgel_j amllcargml ugpc gq npmncpjw amllcarcb rm rfc msrnsr nmpr 

 ̧ Afcai gd rfc @LA a_`jc gq npmncpjw amllcarcb9 

 ̧ Afcai gd rfc af_llcj msrnsr gq rsplcb ml9 

 ̧ ?drcp amknjcrgle rfc _`mtc afcaiq* qcr rfc nmucp ml rm rfc npctgmsq qcrrgle _lb pcqr_pr rfc
glqrpskclr,  
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22 Service and Support  

QGEJCLRu_pp_lrq rf_r rfc npmbsarq gr k_lsd_arspcq _lb qcjjq ugjj `c dpcc dpmk bcdcarq gl k_rcpg_jq
_lb umpik_lqfgn dmp rfpcc wc_pq dpmk rfc b_rc md qfgnkclr dpmk _l _srfmpgxcbQGEJCLRbgqrpg`srmp,
Gd _ npmbsar gq npmtcb rm `c bcdcargtc ugrfgl rfc u_pp_lrw ncpgmb*QGEJCLRugjj npmtgbc pcn_gp mp pcnj_ac
rfc slgr_q bcqapg`cb gl rfc amknjcrc u_pp_lrw qr_rckclr, 

Rm _pp_lec dmp qcptgac mp m`r_gl _ amnw md rfc amknjcrc u_pp_lrw qr_rckclr* njc_qc amlr_ar wmsp
lc_pcqrQGEJCLRq_jcq _lb qcptgac mddgac, Cvacnr _q npmtgbcb gl rfgq qskk_pw mp rfc _nnjga_`jc
u_pp_lrw qr_rckclr*QGEJCLRk_icq lm u_pp_lrw md _lw iglb* cvnpcqq mp gknjgcb* glajsbgle `sr lmr
jgkgrcb rm rfc gknjgcb u_pp_lrgcq md kcpaf_lr_`gjgrw _lb qncag_j _nnjga_`gjgrw, Gl lm ctclr qf_jjQGEJCLR
`c jg_`jc dmp glbgpcar* qncag_j mp amlqcosclrg_j b_k_ecq, 
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APPENDIX A 

 

SDG3000X Series Function/Arbitrary Waveform Generator Accessories:  

 

Standard Accessories:  

? nmucp ampb rf_r kccrq rfc qr_lb_pbq md rfc fmqr amslrpw 

Mlc SQ@ b_r_ a_`jc 

? qcr md _p`grp_pw u_tc bp_ugle qmdru_pc C_qwU_tcV&dpcc bmuljm_b dpmk rfc uc`qgrc' 

? npmbsar os_jgdga_rgml acprgdga_rc 

? npmbsar a_jg`p_rgml pcnmpr 

? Osgai Esgbc 

Mlc @LA am_vg_j a_`jc 

 

Purchase attachments:  

SQ@+ENG@ _b_nrcp 

QN?/./. nmucp _knjgdgcp 

0.b@ _rrcls_rmp 
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APPENDIX B 

 

Default setting  

Rfc bcd_sjr qcrrgleq dmp QBE1...Vqcpgcq dslargmlq-_p`grp_pw u_tcdmpk eclcp_rmpq _pc _q dmjjmuq8 

Grck Bcd_sjr qr_rc 

Af_llcj bcd_sjr qr_rc Mdd 

BA Msrnsr 

ml-mdd mdd 

mddqcr .T 

@_qga u_tcdmpk 

Dpcosclaw /IFx 

?knjgrsbc 2T 

Mddqcr .T 

Nf_qc .¡ 

Qwkkcrpw 3.# 

?K bcd_sjr 

Qmspac qcjcargml glrcpl_j 

kmbsj_rcb u_tcdmpk Qglc 

kmbsj_rgml dpcosclaw /..Fx 

kmbsj_rgmlbcnrf /..# 

DK 

Qmspac qcjcargml glrcpl_j 

kmbsj_rcb u_tcdmpk Qglc 

kmbsj_rgml dpcosclaw /..Fx 

Dpcosclaw bctg_rgml /..Fx 

NK 

Qmspac qcjcargml glrcpl_j 

kmbsj_rcb u_tcdmpk Qglc 

kmbsj_rgml dpcosclaw /..Fx 

nf_qc bctg_rgml /..¡ 
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?QI 

Qmspac qcjcargml glrcpl_j 

Icwgle dpcosclaw /..Fx 

DQI 

Qmspac qcjcargml glrcpl_j 

Icwgle dpcosclaw /..Fx 

Dpcosclaw fmnngle /KFx 

NQI 

Qmspac qcjcargml glrcpl_j 

Kmbsj_rgml P_rc /..Fx 

nmj_pgrw nmqgrgtc 

NUK 

Qmspac qcjcargml glrcpl_j 

kmbsj_rcb u_tcdmpk Qglc 

kmbsj_rgml dpcosclaw /..Fx 

Nsjqc ugbrf bctg_rgml /..ìq 

Quccn 

Quccn Rgkc / q 

Qr_prdpcosclaw 3..Fx 

Qrmndpcosclaw /,3IFx 

Dpcosclaw qn_l /IFx 

aclrcp dpcosclaw /IFx 

Rpgeecp Qmspac glrcpl_j 

Rpgeecp Msrnsr Mdd 

Qa_llgle kcrfmb jglc_p 

Qa_llgle bgpcargml sn 

@spqr 

@spqr Ncpgmb /.kq 

Qr_prgle nf_qc .,..¡ 

@spqrkmbc LAwajc 
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L awajcq /Awajc 

Rpgeecp Qmspac glrcpl_j 

Rpgeecp Msrnsr Mdd 

bcj_w 2./lq 

 

Lmrc8Rfc bcd_sjr qr_prsn n_p_kcrcpq dmp af_llcj / _lb af_llcj 0 _pc rfc q_kc, 
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APPENDIX C 

 

Daily maintenance and cleaning  

 

Daily maintenance  

Ufcl qrmpgle mp nj_agle rfc glqrpskclr* bm lmr cvnmqc rfc JAB kmlgrmp rm bgpcar qsljgefr dmp _ jmle
rgkc, 

?rrclrgml8 

Rm _tmgb b_k_egle rfc glqrpskclr mp amllcargle ugpcq* bm lmr nj_ac rfck gl kgqr* jgosgbq* mp qmjtclrq, 

 

 

Cleaning 

Pcesj_pjw glqncar rfc glqrpskclrq _lb npm`cq _aampbgle rm rfc mncp_rgle amlbgrgmlq, Njc_qc ajc_l rfc
msrcp qspd_ac md rfc glqrpskclr _aampbgle rm rfc dmjjmugle qrcnq8 

1. Sqc _ qmdr ajmrf rm ugnc mdd rfc djm_rgle bsqr ml rfc msrqgbc md rfc glqrpskclr _lb amllcargle
ugpcq, Ufcl ajc_lgle rfc JAB qapccl* `c a_pcdsj lmr rm qap_raf rfc rp_lqn_pclr nj_qrga npmrcargtc
qapccl, 

2. Sqc _ qmdr ajmrf qm_icb gl u_rcp rm ajc_l rfc glqrpskclr* njc_qc `c a_pcdsj rm bgqamllcar rfc
nmucp, 

 

?rrclrgml8 

 ̧ Rm _tmgb b_k_egle rfc qspd_ac md rfc glqrpskclr mp amllcargle ugpcq* bm lmr sqc _lw _`p_qgtc mp
afckga_j ajc_lgle _eclrq, 

 ̧ @cdmpc pc nmucpgle ml dmp sqc* njc_qc amldgpk rf_r rfc glqrpskclr f_q bpgcb rfmpmsefjw rm _tmgb
cjcarpga_j qfmpr agpasgrq mp ctcl ncpqml_j glhspw a_sqcb `w kmgqrspc, 

 

 

 



 

 

 

 

?`msr QGEJCLR 

 

QGEJCLR gq _l glrcpl_rgml_j fgef+rcaf amkn_lw* amlaclrp_rgle ml P$B* q_jcq*

npmbsargml _lb qcptgacq md cjcarpmlga rcqr $ kc_qspckclr glqrpskclrq, 

 

QGEJCLR dgpqr `ce_l bctcjmngle bgegr_j mqagjjmqamncq glbcnclbclrjw gl 0..0,

?drcp kmpc rf_l _ bca_bc md amlrglsmsq bctcjmnkclr* QGEJCLR f_q cvrclbcb

grq npmbsar jglc rm glajsbc bgegr_j mqagjjmqamncq* gqmj_rcb f_lbfcjb

mqagjjmqamncq* dslargml-_p`grp_pw u_tcdmpk eclcp_rmpq* PD-KU qgel_j

eclcp_rmpq* qncarpsk _l_jwxcpq* tcarmp lcrumpi _l_jwxcpq* bgegr_j

ksjrgkcrcpq* BA nmucp qsnnjgcq* cjcarpmlga jm_bq _lb mrfcp eclcp_j nspnmqc

rcqr glqrpskclr_rgml, Qglac grq dgpqr mqagjjmqamnc u_q j_slafcb gl 0..3*

QGEJCLR f_q`camkc rfc d_qrcqr epmugle k_lsd_arspcp md bgegr_j

mqagjjmqamncq, Uc dgpkjw `cjgctc rf_r rmb_w QGEJCLR gq rfc `cqr t_jsc gl

cjcarpmlga rcqr $ kc_qspckclr, 

Fc_bos_prcpq8 

QGEJCLR Rcaflmjmegcq Am,* Jrb 

?bb8@jbe Lm,2 $ Lm,3* ?lrmleb_ Glbsqrpg_j Xmlc* 1pb

Jgsvg_l Pm_b* @_mŁ_l Bgqrpgar* 

Qfclxfcl* 3/6/./* Afgl_ 

K_lsd_arspcp _bb8 Lm,04* J_lc 0* /qr Jgsvg_l Pm_b* 

@_mŁ_l Bgqrpgar* Qfclxfcl 3/6/./* Afgl_ 

Rcj8 ) 64 533 1466 5654 

D_v8 ) 64 533 1137 /360 

Ck_gj8 q_jcq>qgejclr,amk 

Uc`qgrc8 glr,qgejclr,amk 

 

Lmprf ?kcpga_8 

QGEJCLRRcaflmjmegcq L?* Gla 

?bb8 4335 Amafp_l Pb Qmjml* Mfgm 22/17 

Rcj8 22.+176+36.. 

Rmjj Dpcc8655+3/3+333/ 

D_v8 22.+177+/0// 

Ck_gj8 qsnnmpr>qgejclrl_,amk 

Uc`qgrc8uuu,qgejclrl_,amk 

 

Cspmnc8 

QGEJCLR Rcaflmjmegcq Ecpk_lw Ek`F 

?bb8 Qr_crxjglecp Qrp, 5. 

64/43 ?seq`spe* Ecpk_lw 

Rcj8 )27&.'+60/+444 . /// . 

D_v8 )27&.'+60/+444 . /// 00 

Ck_gj8 gldm+cs>qgejclr,amk 

Uc`qgrc8uuu,qgejclrcs,amk 

 

K_j_wqg_8 

QGEJCLR Rcaflmjmegcq &K' Qbl,@fb 

?bb8 LM,4 Jmpmle Hcj_u_r 2 

I_u_q_l Ncpsq_f__l Qc`cp_le H_w_ 

/15..* Ncp_g Nsj_s Ngl_le 

Rcj8 ..4+.2+1776742 

Ck_gj8 q_jcq>qgejclr,amk 

Uc`qgrc8 glr,qgejclr,amk 
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Facebook: SiglentTech
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