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1  

QgeGONpm  

1.  

2. QgeGONpm 

3.  

4.  

 

1.1  

QgeGONpm NA
ɟ 

 

1.1.1  NA  

É 0..E@FBB /E@ 0E@  

É /06.¤546 

É Uglbmuq 5Uglbmuq /. 

É / EFx 42  

É 0E@  

É LG+TGQ? frrn8--uuu,lg,amk-tgq_ɟ 

  

1.1.2   

QgeGONpm  
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ü QQE4.60?+T  

ü QBE5...?  
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 QgeGONpm+@R @jscrmmrf 

 

QgeGONpm+GMR GMR  

QgeGONpm+MDBK 

QgeGONpm+3E LP 

QgeGONpm+JRC DBB 

QgeGONpm+JRC RBB 

QBE6...?  /,/,/,5P7 

 

 QgeGONpm+@R& @jscrmmrf 

 

QgeGONpm+GMR GMR  

QgeGONpm+MDBK 

QgeGONpm+3E LP 

QgeGONpm+JRC DBB 

QgeGONpm+JRC RBB 

QgeGONpm+GCCC,6.0,//,_v 

QgeGONpm+GCCC,6.0,//,`c 

QgeGONpm+GCCC,6.0,//,_-`-e-l-_a 

 



QgeGONpm  

uuu,qgejclr,amk 11 

 

1.2 SigIQPro  

frrnq--uuu,qgejclr,amk-bmuljm_b-qmdru_pc-ɟ 

 

1.3  

 

1. ɟ 

2.  

 ̧ J?L ++ J?L J?L ɟ 

 ̧ ++
NA ɟ 

 ̧ ENG@++ ENG@ ɟ 

 ̧ SQ@++ SQ@ ɟ 

 

1.4  

QgeGONpm ɟ 

1. ɟ 

2. QgeGONpmɟ 

3. ɟ 

1) QgeGONpm ɟ 

 

 

2) NA J?L ł?bb LcuŅŃ GN
ɟ 

https://www.siglent.com/download/software/
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3) SQ@ ENG@ NA
ɟ ɟ 

 

 

4. ɟ łBmuljm_b MIŃɟ 
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2  

2.1 Toolkit ARB  

Rmmjigr K?R ɞRVR ɞB?R AQT
QGEJCLR ?P@ ɟ 

Rmmjigr Rmmjq+< Rmmjigr Rmmjigrɟ 

 

 

2.1.1  K?R  

ɞ  

1. U_tcdmpk GknmprQmspac Dgjc RwncK_r+Dgjc 3ɟ 

2. Qmspac Dgjc K?R ɟ 

3. G B_r_O B_r_ɟ 

4. Lsk`cp md Nmglrq ɟ 

5. Q_knjc P_rc ɟ 

 

ɞ  

1. U_tcdmpk Bmuljm_bU_tcdmpk L_kc ɟ 

2. Kgppmp Qncarpsk ɟ 

3. Mtcpq_knjgle P_rgm ɟ 
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ɞ  

1. Snb_rc ɟ 

2. Bmuljm_b ɟ 

 

2.1.2  ?QAGG 

ɞ  

1. U_tcdmpk GknmprQmspac Dgjc Rwnc?QAGG-AQT-B?Rɟ 

2. Qmspac Dgjc ɟ RVR ɞAQT B?R ɟ 

3. O Sqc Qcn_p_rc O DgjcWcq  
O Qmspac Dgjc O ɟ 

4. B_r_ Rwnc Bcagk_jFcv_bcagk_jɟ 

5. @ge - Jgrrjc Clbg_l
ɟ 

6. Qgelcb - Slqgelcb Lsk`cp
ɟ 

7. Qu_n GO qu_n GOɟ 

8. Lsk`cp md Nmglrq ɟ 

9. Q_knjc P_rc ɟ 

 

ɞ  

1. U_tcdmpk Bmuljm_bU_tcdmpk L_kc ɟ 

2. Kgppmp Qncarpsk ɟ 

3. Mtcpq_knjgle P_rgm ɟ 

 

ɞ  

1. Snb_rc ɟ 

2. Bmuljm_b ɟ 
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2.2 IEEE 802.15.4 O- QPSK BPSK  

GCCC 6.0,/3,2 M+ONQI @NQI ɟ QgeGONpm
QQE3...V+T QQE3...V+T ɟ 

2.2.1   

1. GmR+< 6.0,/3,2 M+ONQI @NQI6.0,/3,2 M+ONQI @NQI ɟ 

 

 

 

 

2. N_aicr  

1) NFW QafckcM+ONQI 



QgeGONpm  

uuu,qgejclr,amk 17 

2) Dpcosclaw @_lb646 KFx 

3) ɟ 

3. N_p_kcrcpq Qcrsn  

1) U_tcdmpk L_kcxge`cc]646 

2) MtcpQ_knjgle P_rgm6  

3) ɟ 

 

2.2.2   

1. Snb_rc SG G-O ɟ 

2. Bmuljm_b QQE3...V+T  

1) Bmuljm_b Bmuljm_b  

2)  

3) Bmuljm_b Bmuljm_b 

4) łBmuljm_b MIŃ ɟ 

 

 

2.2.3   

1. QQE3...V+T GO KMB+< ?P@  

?P@ xge`cc]646 



QgeGONpm  
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2. PD / EFx+3 b@k 

3.  

1) PDML-MDD  

2) KMBML-MDD GO Kmb ɟ 

 

2.2.4   
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2.3 IEEE 802.15.4 SUN FSK  

GCCC 6.0,/3,2 QSL DQIɟ QgeGONpm
QQE3...V+T QQE3...V+T ɟ 

2.3.1   

1. GmR+< 6.0,/3,2 QSL DQIGCCC 6.0,/3,2 QSL DQIɟ 

 

 

 

 

2. ɟ 
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2.3.2   

1. Snb_rc SG G-O ɟ 

2. Bmuljm_b QQE3...V+T  

1) Bmuljm_b Bmuljm_b  

2)  

3) Bmuljm_b Bmuljm_b 

4) łBmuljm_b MIŃ ɟ 

 

 

2.3.3   

1. QQE3...V+T GO KMB+< ?P@  

?P@ xge`cc]646 

2. PD / EFx+3 b@k 

3.  

1) PDML-MDD  

2) KMBML-MDD GO Kmb ɟ 
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2.3.4   
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2.4 IEEE 802.15.4 SUN OFDM  

GCCC 6.0,/3,2 QSL MDBKɟ QgeGONpm
QQE3...V+T QQE3...V+T  

2.4.1   

1. GmR+< 6.0,/3,2 QSL MDBKGCCC 6.0,/3,2 QSL MDBKɟ 

 

 

 

 

2. ɟ 
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2.4.2   

1. Snb_rc SG G-O ɟ 

2. Bmuljm_b QQE3...V+T  

1) Bmuljm_b Bmuljm_b  

2)  

3) Bmuljm_b Bmuljm_b 

4) łBmuljm_b MIŃ ɟ 

 

 

2.4.3   

1. QQE3...V+T GO KMB+< ?P@  

?P@ xge`cc]646 

2. PD / EFx+3 b@k 

3.  

1) PDML-MDD  

2) KMBML-MDD GO Kmb ɟ 
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2.4.4   
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2.5 ITU- T G.9959  

GRS+R E,7737 P0 ɟ QgeGONpm
QQE3...V+T QQE3...V+T ɟ 

2.5.1   

1. GmR+< GRS+R E,7737GRS+R E,7737ɟ 

 

 

 

 

2. N_aicr  

1) B_r_ P_rcP0+2.i`nq 
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2) ɟ 

3. U_tcdmpk Qcrsn  

1) U_tcdmpk L_kcxu_tc]p0 

2) ɟ 

 

2.5.2   

1. Snb_rc SG G-O ɟ 

2. Bmuljm_b QQE3...V+T  

1) Bmuljm_b Bmuljm_b  

2)  

3) Bmuljm_b Bmuljm_b 

4) łBmuljm_b MIŃ ɟ 

 
 

2.5.3   

1. QQE3...V+T GO KMB+< ?P@  

?P@ xu_tc]p0 

2. PD / EFx+3 b@k 

3.  
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1) PDML-MDD  

2) KMBML-MDD GO Kmb ɟ 

 

2.5.4   
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2.6 IEEE 802.15.4 HRP UWB  

GCCC 6.0,/3,2 FPN SU@6.0]/3]2? ɟ
QgeGONpm QQE3...V+T QQE3...V+T  

2.6.1   

1. GmR+< 6.0,/3,2 FPN SU@6.0,/3,2 FPNSU@ ɟ 

 

 

 

 

2. N_aicr  

1) Eclcp_j+< Kmbc6.0]/3]2? 
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2) ɟ 

 

2.6.2   

1. Snb_rc SG G-O ɟ 

2. Bmuljm_b QQE3...V+T  

/' Bmuljm_b Bmuljm_b  

0'  

1' Bmuljm_b Bmuljm_b 

2' łBmuljm_b MIŃ ɟ 

 
 

2.6.3   

1. QQE3...V+T GO KMB+< ?P@  

?P@ xu_tc]p0 

2. PD / EFx+3 b@k 

3.  

1) PDML-MDD  

2) KMBML-MDD GO Kmb ɟ 
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2.6.4   

 

  



QgeGONpm  

uuu,qgejclr,amk 31 

2.7 Custom  OFDM  

Asqrmk MDBK ɟ QgeGONpm
QQE3...V+T QQE3...V+T ɟ 

2.7.1   

1. Asqrmk MDBKAsqrmkMDBK ɟ 

 

 

2. Osgai Qcrsnq UJ?L8 GCCC 6.0,//_ɟ 

3. U_tcdmpk Qcrsn  

1) U_tcdmpk L_kcUJ?L]Asqrmk]MDBK 

2) MtcpQ_knjgle P_rgm6  

3) ɟ 

 

2.7.2   

1. Snb_rc SG G-O ɟ 

2. Bmuljm_b QQE3...V+T  

1) Bmuljm_b Bmuljm_b  

2)  

3) Bmuljm_b Bmuljm_b 

4) łBmuljm_b MIŃ ɟ 
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2.7.3   

1. QQE3...V+T GO KMB+< ?P@  

?P@ UJ?L]Asqrmk]MDBK 

2. PD / EFx +3b@k  

3.  

1) PDML-MDD  

2) KMBML-MDD GO Kmb ɟ 

 

2.7.4   
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2.8 Custom  IQ  

Asqrmk GO /4O?Kɟ QgeGONpm
QQE3...V+T QQE3...V+T ɟ 

2.8.1   

1. Asqrmk GOAsqrmkGO ɟ 

 

 

2. ɟ 

 

2.8.2   

1. Snb_rc ɟ 

2. Bmuljm_b QQE3...V+T  

1) Bmuljm_b Bmuljm_b  

2)  

3) Bmuljm_b Bmuljm_b 

4) łBmuljm_b MIŃ ɟ 
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2.8.3   

1. QQE3...V+T GO KMB+< ?P@  

?P@ SqcpGO]/ U_tcdmpk L_kcQQE3...V+T
 

2. PD / EFx+3 b@k 

3.  

1) PDML-MDD  

2) KMBML-MDD GO Kmb ɟ 

 

2.8.4   
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2.9 BR/EDR  

BK/ CBP ɟ QgeGONpm
QQE3...V+T QQE3...V+T ɟ 

2.9.1   

1. @jscrmmrf+< @jscrmmrf @P)CBP@P-CBP ɟ 

 

 

 

 

2. N_aicr  

1) @jscrmmrf KmbcClf_lacb B_r_ P_rc 
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2) Rp_lqnmpr Kmbc?AJ 

3) N_aicr RwncBK/  

4) ɟ 

3. N_p_kcrcpq Qcrsn  

1) U_tcdmpk L_kcCBP]BK/ 

2) ɟ 

 

2.9.2   

1. Snb_rc SG G-O ɟ 

2. Bmuljm_b QQE3...V+T  

1) Bmuljm_b Bmuljm_b  

2)  

3) Bmuljm_b Bmuljm_b 

4) łBmuljm_b MIŃ ɟ 

 

 

2.9.3   

1. QQE3...V+T GO KMB+< ?P@  

?P@ CBP]BK/ 
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2. PD 0,2.0 EFx+2 b@k 

3.  

1) PDML-MDD  

2) KMBML-MDD GO Kmb ɟ 

 

 

2.9.4   
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2.10  

JC /K ɟ QgeGONpm
QQE3...V+T QQE3...V+T ɟ 

2.10.1   

1. @jscrmmrf+< @jscrmmrf Jmu Clcpew ɟ 

 

 

 

 

2. N_aicr  

1) Af_llcj RwncRcqr 
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2) N_aicr Dmpk_rJC /K  

3) ɟ 

3. N_p_kcrcpq Qcrsn  

1) U_tcdmpk L_kcJC]rcqr 

2) ɟ 

 

2.10.2   

1. Snb_rc SG G-O ɟ 

2. Bmuljm_b QQE3...V+T  

1) Bmuljm_b Bmuljm_b  

2)  

3) Bmuljm_b Bmuljm_b 

4) łBmuljm_b MIŃ ɟ 

 

 

2.10.3   

1. QQE3...V+T GO KMB+< ?P@  

?P@ JC]rcqr 

2. PD 0,2.0 EFx+2 b@k 
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3.  

1) PDML-MDD  

2) KMBML-MDD GO Kmb ɟ 

 

2.10.4   
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2.11 NR  

LP RK/,/ ɟ QgeGONpm
QQE3...V+T QQE3...V+T ɟ 

2.11.1   

1. 3E LP 3E LP ɟ 

 

 
2. A_ppgcp /&BJ' ɟ 

3. BJ Rcqr Kmbcj  

1) Rcqr KmbcjLP+DP/+RK/,/ 

2) Bsnjcv RwncDBB MI ɟ 

 

 



QgeGONpm  
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2.11.2   

1. Snb_rc ɟ 

2. Bmuljm_b QQE3...V+T  

 

 

2.11.3   

1. QQE3...V+T GO KMB+< ?P@  

?P@ SqcpGO]/ U_tcdmpk L_kcQQE3...V+T
 

2. PD / EFx+0. b@k 

3.  

1) PDML-MDD  

2) KMBML-MDD GO Kmb ɟ 

 

2.11.4   
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2.12 LTE  

JRC+DBBRK/,/ ɟ QgeGONpm
QQE3...V+T QQE3...V+T ɟ 

2.12.1   

1. JRC+< JRC+DBB JRC+DBB ɟ 

 

 
2. A_ppgcp /&BJ' ɟ 

3. BJ Rcqr Kmbcj  

1) @_lbugbrf0.K 

2) Rcqr Kmbcj RwncRK/,/ MI ɟ 
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2.12.2   

1. Snb_rc ɟ 

2. Bmuljm_b QQE3...V+T  

 

 

2.12.3   

1. QQE3...V+T GO KMB+< ?P@  

?P@ SqcpGO]/ U_tcdmpk L_kcQQE3...V+T
 

2. PD / EFx+0. b@k 

3.  

1) PDML-MDD  

2) KMBML-MDD GO Kmb ɟ 

 

2.12.4   
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2.13 WLAN_802_11b /g  

UJ?L]6.0]///̀K`nq ɟ QgeGONpm
QQE3...V+T QQE3...V+T ɟ 

2.13.1   

1. UJ?L+< UJ?L]6.0]//`-eUJ?L]6.0]//`-eɟ 

 

 

2. U_tcdmpk  

1) Eclcp_rgml KmbcDp_kcb  

2) B_r_ P_rc/K`nq&BQQQ'ɟ 

 



QgeGONpm  

3. uuu,qgejclr,amk 

2.13.2   

1. Snb_rc ɟ 

2. Bmuljm_b QQE3...V+T  

 

 

2.13.3   

1. QQE3...V+T GO KMB+< ?P@  

?P@ SqcpGO]/ U_tcdmpk L_kcQQE3...V+T
 

2. PD 0,2/0 EFx+3 b@k 

3.  

1) PDML-MDD  

2) KMBML-MDD GO Kmb ɟ 
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2.13.4   
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2.14 WLAN_802_11a/g  

UJ?L]6.0]//_4K`nq&MDBK' ɟ
QgeGONpm QQE3...V+T QQE3...V+T ɟ 

2.14.1   

1. UJ?L+< UJ?L]6.0]//_-eUJ?L]6.0]//_-eɟ 

 

 
2. U_tcdmpk  

1) Eclcp_rgml KmbcDp_kcb  

2) B_r_ P_rc4K`nq&MDBK'ɟ 
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2.14.2   

1. Snb_rc ɟ 

2. Bmuljm_b QQE3...V+T  

 

 

2.14.3   

1. QQE3...V+T GO KMB+< ?P@  

?P@ SqcpGO]/ U_tcdmpk L_kcQQE3...V+T
 

0, PD 0,2/0 EFx+3 b@k 

3.  

4. PDML-MDD  

5. KMBML-MDD GO Kmb ɟ 
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2.14.4   
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2.15 WLAN_802_11n  

UJ?L]6.0]//l2.K ɟ QgeGONpm
QQE3...V+T QQE3...V+T ɟ 

2.15.1   

1. UJ?L+< UJ?L]6.0]//l UJ?L]6.0]//l ɟ 

 

 
2. U_tcdmpk  

1) Eclcp_rgmlKmbcDp_kcb  

2) @_lbUgbrf2.Kɟ 
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2.15.2   

1. Snb_rc ɟ 

2. Bmuljm_b QQE3...V+T  

 

 

2.15.3   

1. QQE3...V+T GO KMB+< ?P@  

?P@ SqcpGO]/ U_tcdmpk L_kcQQE3...V+T
 

2. PD 0,2/0 EFx+3 b@k 

3.  

4. PDML-MDD  

5. KMBML-MDD GO Kmb ɟ 
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2.15.4   
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2.16 WLAN_802_11ac  

UJ?L]6.0]//_a/4.K ɟ QgeGONpm
QQE3...V+T QQE3...V+T ɟ 

2.16.1   

1. UJ?L+< UJ?L]6.0]//_a UJ?L]6.0]//_a ɟ 

 

 
2. U_tcdmpk  

1) Eclcp_rgml KmbcTFR NNBS Dmpk_r 

2) @_lbUgbrf/4.Kɟ 
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2.16.2   

1. Snb_rc ɟ 

2. Bmuljm_b QQE3...V+T  

 

 

2.16.3   

1. QQE3...V+T GO KMB+< ?P@  

?P@ SqcpGO]/ U_tcdmpk L_kcQQE3...V+T
 

2. PD 0,2/0 EFx+3 b@k 

3.  

4. PDML-MDD  

5. KMBML-MDD GO Kmb ɟ 

 



QgeGONpm  

4. uuu,qgejclr,amk 

2.16.4   
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2.17 WLAN_802_11ax  

UJ?L]6.0]//_v+FC QS NNBS+/4.K ɟ QgeGONpm
QQE3...V+T QQE3...V+T ɟ 

2.17.1   

1. UJ?L+< UJ?L]6.0]//_vUJ?L]6.0]//_vɟ 

 

 
2. U_tcdmpk  

1) Eclcp_rgml KmbcFC QS NNBS 

2) @_lbUgbrf/4.Kɟ 
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2.17.2   

1. Snb_rc ɟ 

2. Bmuljm_b QQE3...V+T  

 

 

2.17.3   

1. QQE3...V+T GO KMB+< ?P@  

?P@ SqcpGO]/ U_tcdmpk L_kcQQE3...V+T
 

2. PD 0,2/0 EFx+3 b@k 

3.  

4. PDML-MDD  

5. KMBML-MDD GO Kmb ɟ 

 

2.17.4   
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2.18 WLAN_802_11be  

UJ?L]6.0]//`c+CFR KS NNBS+10.K ɟ QgeGONpm
QQE3...V+T QQE3...V+T ɟ 

2.18.1   

1. UJ?L+< UJ?L]6.0]//`cUJ?L]6.0]//`cɟ 

 

 
2. U_tcdmpk  

1) Eclcp_rgml KmbcFC QS NNBS 

2) @_lbUgbrf10.Kɟ 
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2.18.2   

1. Snb_rc ɟ 

2. Bmuljm_b QQE3...V+T  

 

 

2.18.3   

1. QQE3...V+T GO KMB+< ?P@  

?P@ SqcpGO]/ U_tcdmpk L_kcQQE3...V+T
 

2. PD 0,2/0 EFx+3 b@k 

3.  

1) PDML-MDD  

2) KMBML-MDD GO Kmb ɟ 

 

2.18.4   
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3  

QgeGONpm ɟ 

3.1  

 

 

3.1.1   

1. Dgjc 

Pca_jj QgeGONpm (,npmhcar
ɟ 

Q_tc ?q QgeGONpm (,npmhcar
ɟ 

Cvgr QgeGONpmɟ 

 

2. Rmmjq 

RmmjigrRmmjigrɟ 

 

3. Fcjn 

Amlrclr ɟ 

Uc`qgrc ɟ 
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?`msr ɟ 

 

3.1.2   

ɟ  

 ̧  

 ̧ łxŃ  

 ̧ ł+Ń ɟ 

 

3.1.3   

AsqrmkMDBKɟ 
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3.2  

 

 

1.  

Npcqcr ɟ 

Q_tc (,qr_rc
(, _p` ɟ 

Pca_jj (,qr_rcɟ 

Bmuljm_b ɟ 

Snb_rc ɟ 

 

2.  

ɟ ɟ 

 

3.  

ɟ
ɟ 

 

4.  



QgeGONpm  
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G-O ɞ ɟ
ɟ ɟ 

 

3.3  

QgeGONpm ɟ 

1. (,npmhcar 

ɟ 

Dgjc+< Q_tc_q ɟ 

Dgjc+< Pca_jj
ɟ ɟ 

 

2. (,qr_rc 

ɟ 

Q_tc ?nn Qr_rc Dgjcq
(,qr_rc ɟ 

Pca_jj (,qr_rc
ɟ 

 

3. (,?P@ 

(,?P@ ɟ
ɟ 
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4  

4.1 Toolkit  

Rmmjigr K?RJ?@ K?R RVR ɞB?R ɞAQT
?QAGG QGEJCLR ɟ łU_tcdmpk GknmprŃ

łU_tcdmpk Bmuljm_bŃ Bmuljm_b
ɟ 

Rmmjigr Rmmjigrɟ 

 

 

4.1.1  U_tcdmpk Gknmpr 

NA ɟ 

1. Qmspac Dgjc Rwnc 

ɟ 

ɟ 

K?R RVR-AQT-B?Rɟ 

 

1) K?R+Dgjc 3 

K?RJ?@ 3ɞ4ɞ4,3 5 k_r ɟ 

K_r+Dgjc 3  

K?R G ɞO ɟ K?R ɟ 
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 ̧ G O ɟ ɟ 

gGB_r_ ; //.9     # /. G  

oB_r_ ; gB_r_9 # /. O  

q_tc&%kwb_r_%%gB_r_%%oB_r_%'9 # ,k_r 

 ̧ GO K?RJ?@  

++ 6  

++ 2  

glr10&'++ 2  

glr/4&'++ 0  

ɟ 

 ̧ ɞ ɟ 

 

KwB_r_ ; qrpsar&%G%gB_r_%O%oB_r_'9 

q_tc%kwdgjc% KwB_r_ 

GɞO ɟ 

 

2) ?QAGG -AQT-B?R 

?QAGG - AQT - B?RG O ɟ 

?QAGG Ambc Cv_knjc 

?QAGG ɟ 

G/ O/ 

G0 O0 

G1 O1 

 

2. Qmspac Dgjc 

 

/ Qmspac Dgjc ɟ 

0 ɟ 

GO 2 ɟ
10545 Glr/4ɟ 
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3. G B_r_ 

Qmspac DgjcK?R+Dgjc 3 ɟ 

G ɟ 

 

4. O b_r_ 

Qmspac DgjcK?R+Dgjc 3 ɟ 

O ɟ 

 

5. Sqc Qcn_p_rc O Dgjc 

Qmspac DgjcRVR-AQT-B?Rɟ 

O ɟ 

Wcq G ɟ 

 

6. O Qmspac Dgjc 

Qmspac DgjcRVR-AQT-B?Rɟ 

 

/ O Qmspac Dgjc ɟ 

0 ɟ 

 

7. B_r_ Rwnc 

Qmspac DgjcRVR-AQT-B?Rɟ 

Bcagk_j z Fcv_bcagk_jBcagk_jɟ 

ɟ 

 

8. @ge - Jgrrjc Clbg_l 

Qmspac DgjcRVR-AQT-B?RB_r_ Rwnc Fcv_bcagk_j
ɟ 

@ge Clbg_l z Jgrrjc Clbg_l@ge Clbg_lɟ 

ɟ 

Jgrrjc Clbg_l0 ɟ 
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9. Qgelcb - Slqgelcb Lsk`cp 

Qmspac DgjcRVR-AQT-B?RB_r_ Rwnc Fcv_bcagk_j
ɟ 

Qgelcb zSlqgelcb Qgelcbɟ 

ɟ 

 

10. Qu_n GO 

Qmspac DgjcRVR-AQT-B?Rɟ 

Wcq z Lm Lmɟ 

GO ɟ Wcq GO ɟ 

 

11. Lsk`cp md Nmglrq 

ɟ ɟ 

 

12. Q_knjc P_rc 

/..,. Fx|0..,. KFx /..,.. KFxɟ 

ɟ ɟ 

; ( ɟ 

 

4.1.2  U_tcdmpk Bmuljm_b 

1. U_tcdmpk L_kc 

ɟ 

rknɟ 

 

2. Kgppmp Qncarpsk 

ɟ O ɟ
ɟ ɟ 

 

3. Mtcpq_knjgle P_rgm 

/|/.  
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/ɟ 

/ ɟ
ɟ /ɟ 

ɟ 

; ( ɟ 

 

4.2 IEEE 802.15.4 O- QPSK BPSK 

M+ONQI NFW@NQI NFWGCCCqr_lb_pb6.0,/3,2 ɟ
GCCC Qrb 6.0,/3,2+0.0.ɟ 

GmR+< 6.0,/3,2 M+ONQI @NQI6.0,/3,2 M+ONQI @NQI ɟ 
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4.2.1  U_tcdmpk Qcrsn 

U_tcdmpk Qcrsn ɟ 

4.2.1.1  @_qga 

1. U_tcdmpk L_kc 

ɟ 

 

2. Lsk`cp md Dp_kcq 

/+0... /ɟ 

ɟ 

 

3. Mtcpq_knjgle P_rgm 

0|/.. /.ɟ 

G-O ɟ 

 

4. Rmr_j Q_knjc Nmglrq 

ɟ 

ɟ 

 

5. U_tcdmpk Jclerf 

ɟ 

ɟ 

 

4.2.1.2  K_picp 

1. K_picp / Qmspac 

U_tcdmpk Qr_prz Dp_kc Qr_prU_tcdmpk Qr_prɟ 

K_pi / ɟ 

GO]CTCLR ɟ
ɟ 

 ̧ U_tcdmpk Qr_pr ԍ 
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 ̧ Dp_kc Qr_pr ԍ 

ɟ 

 

2. K_picp 0 Qmspac 

U_tcdmpk Qr_prz Dp_kc Qr_prDp_kc Qr_prɟ 

K_pi0 ɟ 

GO]CTCLR ɟ
ɟ 

 ̧ U_tcdmpk Qr_pr ԍ 

 ̧ Dp_kc Qr_pr ԍ 

ɟ 

 

4.2.2  N_aicr 

N_aicr ɟ 

4.2.2.1  Eclcp_j Qcrrgle 

1. NFW Qafckc 

M+ONQI z @NQIM+ONQIɟ 

6.0,/3,2 ɟ 

 

2. Gbjc Glrcpt_jsq 

.|0..... /..ɟ 

ɟ ɟ 

 

3. B_r_ P_rc 

6.0,/3,2 ɟ 

 

4. Dpcosclaw @_lb 

56. KFx z 646 KFx z 7/3 KFx z 023. KFx023. KFxɟ 

6.0,/3,2 ɟ 

/ @NQI 56. KFx023. KFxɟ 
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0 ɟ 

 

4.2.2.2  N_aicr Qcrrgle 

 

 

1. Npc_k`jcFcv 

NNBS ɟ 

ɟ 

 

2. QDBFcv 

Bgqnj_wq rfcQDBQr_pr md Dp_kc Bcjgkgrcpdgcjb md NNBS gl fcv_bcagk_j dmpk_r, 

NNBS QDB ɟ 

ɟ 

 

3. NFPFcv 

NNBSNFP ɟ NQBS ɟ 

ɟ 

 

4. NQBS 

NQBS ɟ 

1) KFPK?A Fc_bcp 

K?A fc_bcpɟ 
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K?A fc_bcp GCCC qr_lb_pbq 6.0,/3,2ɟ 

 

2) B_r_ Rwnc 

NL7 z NL/3 z SQCPNL7ɟ 

ɟ 

 ̧ NL7 7 ԍ 

 ̧ NL/3 /3 ԍ 

 ̧ SQCP ԍ 

 

 

3) Qccb 

ɟ 

NL7  
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 ̧ .v.|.v/DD 

 ̧ .v/DD 

NL/3  

 ̧ .v.|.v5DDD 

 ̧ .v5DDD 

NL7 NL/3 ɟ 

 

4) B_r_ JclerfMarcrq 

.|/05 0.ɟ 

ɟ 

 

5) B_r_ Kmbc 

Amlrglsmsq zRpsla_rcb Amlrglsmsqɟ 

ɟ ɟ 

 ̧ Amlrglsmsq ԍ 

 ̧ Rpsla_rcb һ ɟ 

 

6) K?A DAQ 

Ml z Mdd Mlɟ 

K?A DAQ ɟ K?A DAQ GCCC
qr_lb_pbq 6.0,/3,2ɟ 

 

4.2.2.3  Gkn_gpkclrq 

1. Qwk`mj Rgkgle Cppmp 

+1..|1..nnk .nnkɟ 

ɟ ɟ
ɟ 

 

2. Dpcosclaw Mddqcr 

+0..|0..iFx .iFxɟ 

ɟ ɟ  
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4.3 IEEE 802.15.4 SUN FSK 

QSLq GCCC qr_lb_pb 6.0,/3,2ɟ 

qk_pr srgjgrw lcrumpi
ɞ ɟ 

QSLq ɟQSL
ɞ
ɟ QSLq ɟ

QSL ɟ 

QSL DQI ɟ 

GCCC Qrb 6.0,/3,2+0.0.ɟ 

GmR+< 6.0,/3,2 QSL DQI6.0,/3,2 M+ONQI @NQI ɟ 
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4.3.1  U_tcdmpk Qcrsn 

U_tcdmpk Qcrsn ɟ 

4.3.1.1  @_qga 

1. U_tcdmpk L_kc 

ɟ 

 

2. Lsk`cp md Dp_kcq 

/+0... /ɟ 

ɟ 

 

3. Mtcpq_knjgle P_rgm 

0|/.. /.ɟ 

G-O ɟ 

 

4. Rmr_jQ_knjc Nmglrq 

ɟ 

ɟ 

 

5. U_tcdmpk Jclerf 

ɟ 

ɟ 

 

4.3.1.2  K_picp 

1. K_picp / Qmspac 

U_tcdmpk Qr_prz Dp_kc Qr_prɟ U_tcdmpk Qr_prɟ 

K_pi / ɟ 

GO]CTCLR ɟ
ɟ 

 ̧ U_tcdmpk Qr_pr ɟ 
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 ̧ Dp_kc Qr_pr ԍ 

ɟ 

 

2. K_picp 0 Qmspac 

U_tcdmpk Qr_prz Dp_kc Qr_prDp_kc Qr_prɟ 

K_pi0 ɟ 

GO]CTCLR ɟ
ɟ 

 ̧ U_tcdmpk Qr_pr ɟ 

 ̧ Dp_kc Qr_pr ɟ 

ɟ 

 

4.3.2  N_aicr 

N_aicr ɟ 

4.3.2.1  Eclcp_j Qcrrgle 

1. B_r_ P_rc 

0,2 i`-q|2.. i`-q /.. i`-qɟ 

DQI i`-q ɟ 

GCCC Qrb 6.0,/3,2+0.0./7,1  Kmbsj_rgml _lb Ambgle
dmp QSL DQI ɟ 

 

2. Kmbsj_rgml 

0DQI z 2DQI0DQIɟ 

DQI ɟ 

GCCC Qrb 6.0,/3,2+0.0./7,1  Kmbsj_rgml _lb Ambgle dmp
QSL DQI ɟ 

 

3. Kmbsj_rgml Glbcv 

.,11|0 /ɟ 

DQI ɟ 
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GCCC Qrb 6.0,/3,2+0.0./7,1  Kmbsj_rgml _lb Ambgle
dmp QSL DQI ɟ 

 

4. Gbjc Glrcpt_j 

.|0..... sq /... sqɟ 

ɟ ɟ 

 

5. P_kn Qwk`mjq 

/|/. 2ɟ 

ɟ 

ɟ 

 

6. P_kn Sn-Bmul Qwk`mj 

Dgpqr-J_qr z Aclrcp z Mlc z XcpmDgpqr-J_qrɟ 

ɟ 

 ̧ Dgpqr-J_qr
ɟ 

 ̧ Aclrcp ɟ 

 ̧ Mlc ɟ 

 ̧ Xcpm ɟ 

ɟ 

 

4.3.2.2  QFP Qwlafpmlgx_rgml Fc_bcp 

1. Npc_k`jc Qcosclac 

././ ././ 

0DQI 6 2DQI /4
ɟ 

ɟ 

 

2. Npc_k`jc Jclerf 

10|6... dmp 0DQI42|/4... dmp 2DQI 
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10ɟ 

ɟ 

ɟ GCCC Qrb 6.0,/3,2+
0.0./7,0  NNBS dmpk_r dmp QSL DQI ɟ 

 

3. QDBGlbcv 

. z / .ɟ 

QDB ɟ GCCC Qrb 6.0,/3,2+0.0. NG@
nfwQslDqiQdbɟ /7,0,1,0ɟ 

 
4. QDB Asqrmkgxcb 

Ml z Mdd Mddɟ 

QDBɟ 

QDB QDB QDB ɟ QDB
GCCC Qrb 6.0,/3,2+0.0. /7,0,1,0ɟ 

QDB QDB QDB ɟQDB
0DQI /4 2DQI 10 ɟ 

 
5. QDB Qcosclac 

QDB ɟ QDB GCCC Qrb 6.0,/3,2+0.0.
/7,0,1,0 

QDB ɟ 

 

4.3.2.3  NFP NFW Fc_bcp 

1. Kmbc Qugraf 

Mdd z Ml Mddɟ 

Kmbc Qugraf NFPɟ 

 ̧ Ml ɟ / ɟ 

 ̧ Mdd ɟ .
ɟ 

NFPKmbc Qugrafɟ Kmbc Qugraf GCCC Qrb 6.0,/3,2+
0.0. /7,0,2/7,0,3ɟ 
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2. DAQ Rwnc 

. ; 2+marcrq z / ; 0+marcrq 

. ; 2+marcrq 

ɟNFP KNBS
ɟ 

NFP DAQ RwncɟNFP DAQ Rwnc . 2
/ 0 ɟ DAQ Rwnc GCCC Qrb

6.0,/3,2+0.0. /7,0,2ɟ 

Kmbc Qugrafmdd ɟ 

 

3. B_r_ Ufgrclgle 

Ml z Mdd Mlɟ 

NQBS ɟ NFP B_r_ Ufgrclgleɟ
GCCC Qrb 6.0,/3,2+0.0. /7,0,2ɟ 

KmbcQugraf mdd ɟ 

 

4. Dp_kc Jclerf 

NQBS DCA ɟ NFP
ɟ GCCC Qrb 6.0,/3,2+0.0. /7,0,2ɟ 

Kmbc Qugrafmdd ɟ 

 

5. Kmbc Qugraf N_p_kcrcp 

.|1 .ɟ 

ɟ NFP Kmbc QugrafN_p_kcrcpɟ Kmbc
Qugraf N_p_kcrcp GCCC Qrb 6.0,/3,2+0.0. /7,0,3ɟ 

Kmbc Qugrafml ɟ 

 

6. Lcu Kmbc DCA 

Ml z Mdd Mddɟ 

NNBS DCAɟ NFP Lcu Kmbc
DCA ɟ Lcu Kmbc DCA GCCC Qrb 6.0,/3,2+0.0. /7,0,3ɟ 

Kmbc Qugrafml ɟ 
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7. Lcu Kmbc 

1) N_ec 

.|/ .ɟ 

Kmbc Qugraf NFPLcu Kmbc N_ec ɟ N_ec . 7
/ /.ɟ 

Kmbc Qugrafml ɟ 

 

2) Kmbsj_rgml Qafckc 

.|1 .ɟ 

Kmbc Qugraf NFPLcuKmbc Kmbsj_rgml Qafckcɟ Kmbsj_rgml Qafckc
ɟ 

Kmbsj_rgml Qafckc 

Dgcjb t_jsc 
Bcqapgnrgml 

. QSL DQI 

/ QSL MDBK 

0 QSL M+ONQI 

1 ?bbgrgml_j kmbcq 

Kmbc Qugrafml ɟ 

 

3) Kmbc 

.|/3 .ɟ 

Kmbc Qugraf NFPLcuKmbc Kmbc ɟ Kmbc ɟ
Kmbc GCCC Qrb 6.0,/3,2+0.0. /7,0,3ɟ 

Kmbc Qugrafml ɟ 

 

8. Afcaiqsk 

Kmbc Qugraf NFP ɟ NFP ɟ
GCCC Qrb 6.0,/3,2+0.0. /7,0,3ɟ 

KmbcQugraf ml ɟ 

 

9. N_pgrw Afcai 

Kmbc QugrafNFP ɟ NFP ɟ
GCCC Qrb 6.0,/3,2+0.0. /7,0,3ɟ 
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Kmbc Qugrafml ɟ 

 

4.3.2.4  NQBS 

Kmbc Qugrafmdd NQBS ɟ 

1. DCA 

Lmlc z PQA z LPLQALmlcɟ 

DCA DCAɟ 

DCA GCCC Qrb 6.0,/3,2+0.0./7,1,3ɟ 

 

2. Glrcpjc_tgle 

Ml z Mdd Mddɟ 

DCA ɟ LPLQA DCA
ɟ GCCC Qrb 6.0,/3,2+0.0. /7,1,4ɟ 

 

3. N_bbgle @grq 

ɟ
3 /1ɟ NFP NQBS

ɟ GCCC Qrb 6.0,/3,2+0.0. /7,1,4ɟ 

 

4. NFW N_wjm_b 

1) KFPK?A Fc_bcp 

K?A Fc_bcpɟ 
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K?A fc_bcp GCCC qr_lb_pbq 6.0,/3,2ɟ 

 

2) B_r_ Rwnc 

NL7 zNL/3 z SQCPNL7ɟ 

ɟ 

 ̧ NL7 7 ɟ 

 ̧ NL/3 /3 ɟ 

 ̧ SQCP ɟ 

 

 
3) Qccb 

ɟ 

NL7  

 ̧ .v.|.v/DD 

 ̧ .v/DD 

NL/3  

 ̧ .v.|.v5DDD 

 ̧ .v5DDD 

NL7 NL/3 ɟ 

 
4) B_r_ JclerfMarcrq 

.|0.25 /.02ɟ 

ɟ 

 



QgeGONpm  

7. uuu,qgejclr,amk 

5) B_r_ Kmbc 

Amlrglsmsq z Rpsla_rcbAmlrglsmsqɟ 

ɟ ɟ 

 ̧ Amlrglsmsq ɟ 

 ̧ Rpsla_rcb ɟ 

 

6) K?A DAQ 

Ml z Mdd Mlɟ 

K?A DAQ ɟ K?A DAQ GCCC
qr_lb_pbq 6.0,/3,2ɟ 

 

4.3.2.5  Clambgle 

Kmbc Qugrafml ɟ 

1. DCA 

Lmlc z PQA z LPLQALmlcɟ 

DCA DCAɟ 

DCA GCCC Qrb 6.0,/3,2+0.0./7,1,3ɟ 

 

2. Glrcpjc_tgle 

Ml z Mdd Mddɟ 

DCA ɟ LPLQA DCA
ɟ GCCC Qrb 6.0,/3,2+0.0. /7,1,4ɟ 

 

3. N_bbgle @grq 

ɟ
3 /1,ɟ NFP NQBS

ɟ GCCC Qrb 6.0,/3,2+0.0. /7,1,4ɟ 

 

4.3.2.6  Gkn_gpkclrq 

1. Qwk`mj Rgkgle Cppmp 

+1..|1..nnk .nnkɟ 
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ɟ ɟ
ɟ 

 

2. Dpcosclaw Mddqcr 

+0..|0..iFx .iFxɟ 

ɟ ɟ 

 

3. Dpcosclaw Bctg_rgml Qa_jgle 

3.|/3.# /..#ɟ 

DQI ɟ DQI ɟ 

 

4. E_sqqg_l @R 

.,/|/,. .,3ɟ 

DQI @R ɟ 

 

4.4 IEEE 802.15.4 SUN OFDM 

QSLq GCCC qr_lb_pb 6.0,/3,2ɟ 

qk_pr srgjgrw lcrumpi
ɞ ɟ 

QSLq ɟQSL
ɞ
ɟ QSLq ɟ

QSL ɟ 

QSL MDBK /0,3i`-q02..i`-q ɟ
/.2/4+0-1 Fxɟ 6+/-1 iqwk`mj-q /0.sqɟ 

GCCC Qrb 6.0,/3,2+0.0.ɟ 

GmR+< 6.0,/3,2 QSL MDBK6.0,/3,2 QSL MDBKɟ 
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4.4.1  U_tcdmpk Qcrsn 

U_tcdmpk Qcrsn ɟ 

4.4.1.1  @_qga 

1. U_tcdmpk L_kc 

ɟ 
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2. Lsk`cp md Dp_kcq 

/|0... /ɟ 

ɟ 

 

3. Mtcpq_knjgle P_rgm 

0|/.. /.ɟ 

G-O ɟ 

 

4. Rmr_j Q_knjc Nmglrq 

ɟ 

ɟ 

 

5. U_tcdmpk Jclerf 

ɟ 

ɟ 

 

4.4.1.2  K_picp 

1. K_picp / Qmspac 

U_tcdmpk Qr_prz Dp_kc Qr_prU_tcdmpk Qr_prɟ 

K_pi / ɟ 

GO]CTCLR ɟ
ɟ 

 ̧ U_tcdmpk Qr_pr ɟ 

 ̧ Dp_kc Qr_pr ɟ 

ɟ 

 

2. K_picp 0 Qmspac 

U_tcdmpk Qr_prz Dp_kc Qr_prDp_kc Qr_prɟ 

K_pi 0 ɟ 

GO]CTCLR ɟ
ɟ 
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 ̧ U_tcdmpk Qr_pr ɟ 

 ̧ Dp_kc Qr_pr ɟ 

ɟ 

 

4.4.2  N_aicr 

N_aicr ɟ 

4.4.2.1  MDBK Qcrrgle 

1. Mnrgml 

Mnrgml / z Mnrgml 0 z Mnrgml 1 zMnrgml 2 

Mnrgml 0 

NFW ɟ 2 NFP NQBS
ɟ GCCC Qrb 6.0,/3,2+0.0. R_`jc 0.+/.ɟ 

 

2. DDR Qgxc 

MDBK mnrgmlDDR ɟ mnrgml ɟ
GCCC Qrb 6.0,/3,2+0.0. R_`jc 0.+/.ɟ 

 

3. Gbjc Glrcpt_j 

.|0..... sq /... sqɟ 

ɟ . ɟ 

 

4. Uglbmugle Jclerf 

.|DDR Qgxc ( Mtcpq_knjgle P_rgm ( .,3 

/4ɟ 

MDBK ɟ MDBK
mnrgml AN ɟ 

?AN CTK
?AN CTK ɟ 

ɟ 
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5. Dgjrcp dmp QRD Qwk`mjq 

Ml z Mdd Mlɟ 

QRD ɟ
QRD ɟ 

 

6. Dgjrcp 

Lmlc z E_sqqg_l z Pmmr Lwosgqr z LwosgqrLmlcɟ 

ɟ 

 

4.4.2.2  NQBS 

NQBS ɟ 

1. KAQ 

.|4 1ɟ 

NQBSKAQ ɟKAQ NQBS ɟ GCCC Qrb 6.0,/3,2+0.0.
0.+/. ɟ 

 

2. Kmbsj_rgml _lb Ambgle 

KAQ ɟ KAQ ɟ 

GCCC Qrb 6.0,/3,2+0.0. 0.+/. ɟ 
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3. Qap_k`jcp 

..&Qccb ...././//'z ./&Qccb /.///.///'z /.&Qccb ....///..'z //&Qccb /./////..'  

..&Qccb ...././//'ɟ 

NL ɟ NFP Qap_k`jcpɟ
GCCC Qrb 6.0,/3,2+0.0. 0.,0,2 ɟ 

 

4. MDBK Glrcpjc_tgle 

. z / .ɟ 

QSL MDBK ɟ ɟ GCCC Qrb 6.0,/3,2+0.0.
NG@ nfwMdbkGlrcpjc_tgleɟ 

. /  

/ ɟ 

GCCC Qrb 6.0,/3,2+0.0. 0.,2,3ɟ 

 

5. DAQ Rwnc 

. ; 2+marcrq z / ; 0+marcrq . ; 2+marcrqɟ 

DAQ ɟDAQ KNBS DAQ ɟ 

 

6. NFW N_wjm_b 

1) KFPK?A Fc_bcp 

K?A Fc_bcpɟ 

 

 

K?A fc_bcp GCCC qr_lb_pbq6.0,/3,2ɟ 
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2) B_r_ Rwnc 

NL7 z NL/3 z SQCP 

NL7 

ɟ 

 ̧ NL7 7 ɟ 

 ̧ NL/3 /3 ɟ 

 ̧ SQCP ɟ 

 

 

3) Qccb 

ɟ 

NL7  

 ̧ .v.|.v/DD 

 ̧ .v/DD 

NL/3  

 ̧ .v.|.v5DDD 

 ̧ .v5DDD 

NL7 NL/3 ɟ 

 

4) B_r_ JclerfMarcrq 

.|0.25 /.02ɟ 

ɟ 
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5) B_r_ Kmbc 

Amlrglsmsq z Rpsla_rcbAmlrglsmsqɟ 

ɟ ɟ 

 ̧ Amlrglsmsq ɟ 

 ̧ Rpsla_rcb ɟ 

 

6) K?A DAQ 

Ml z Mdd Mlɟ 

K?A DAQ ɟ 

K?A DAQ GCCC qr_lb_pbq 6.0,/3,2ɟ 

 

7. N_bbgle @grq 

NQBS ɟ NFW N_wjm_b
La`nq ɟ GCCC Qrb6.0,/3,2+0.0.

0.,2,/.ɟ 

MnrgmlɞKAQɞDp_kc JclerfMDBK Glrcpjc_tgle
ɟ 

 

8. Lsk`cp md MDBK Qwk`mjq 

NQBS MDBK ɟ MnrgmlɞKAQɞMDBK Glrcpjc_tgle
NQBS qcrrgle ɟ 

 

4.4.2.3  NFPNFW Fc_bcpGldm 

NFW Fc_bcp ɟ MDBK qcrrgle
NQBS qcrrgleq ɟ 

1. KAQ 

NFP KAQ ɟ KAQ NFP ɟ Mnrgml /Mnrgml 0NFP
KAQ ɟ Mnrgml 1Mnrgml 2NFP KAQ/KAQ0

ɟ 

Mnrgml ɟ GCCC Qrb6.0,/3,2+0.0. 0.,0,2
ɟ 
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2. Kmbsj_rgml _lb Ambgle 

KAQ ɟ KAQ ɟ
GCCC Qrb 6.0,/3,2+0.0. 0.+/. ɟ 

 

3. Dp_kc Jclerf 

NQBS DCA ɟ NFP Dp_kc Jclerfɟ
NQBS qcrrgleq ɟ GCCC Qrb 6.0,/3,2+0.0. 0.,0,2

ɟ 

4. FAQ 

NFP FAQ ɟ NFP 00 FAQɟ
NFP ɟ GCCC Qrb 6.0,/3,2+0.0. 0.,0,2
ɟ 

 

5. N_bbgle @grq 

NFP ɟ NFP
La`nq ɟ GCCC Qrb 6.0,/3,2+0.0. 0.,2,/.ɟ 

MnrgmlɞKAQɞDp_kc JclerfMDBK Glrcpjc_tgle
ɟ 

 

6. Lsk`cp md MDBK Qwk`mjq 

NFP MDBK ɟ MnrgmlɞKAQ MDBK Glrcpjc_tgle
ɟ 
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4.5 ITU- T G.9959 

GRS+R E,7737 NFW ļNFWɞK?AɞQ?P JJA ɟ 

GCCC Qrb6.0,/3,2+0.0.ɟ 

GmR+< GRS+R E,7737GRS+R E,7737ɟ 

 

 

 

 

4.5.1  U_tcdmpk Qcrsn 

U_tcdmpk Qcrsn ɟ 
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4.5.1.1  @_qga 

1. U_tcdmpk L_kc 

ɟ 

 

2. Lsk`cp md Dp_kcq 

/|0... /ɟ 

ɟ 

 

3. Mtcpq_knjgle P_rgm 

0|/.. /.ɟ 

G-O ɟ 

 

4. Rmr_j Q_knjc Nmglrq 

ɟ 

ɟ 

 

5. U_tcdmpk Jclerf 

ɟ 

ɟ 

 

4.5.1.2  K_picp 

1. K_picp / Qmspac 

U_tcdmpk Qr_prz Dp_kc Qr_prU_tcdmpk Qr_prɟ 

K_pi / ɟ 

GO]CTCLR ɟ
ɟ 

 ̧ U_tcdmpk Qr_pr ɟ 

 ̧ Dp_kc Qr_pr ɟ 

ɟ 
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2. K_picp 0 Qmspac 

U_tcdmpk Qr_prz Dp_kc Qr_prDp_kc Qr_prɟ 

K_pi 0 ɟ 

GO]CTCLR ɟ
ɟ 

 ̧ U_tcdmpk Qr_pr ɟ 

 ̧ Dp_kc Qr_pr ɟ 

ɟ 

 

4.5.2  N_aicr 

N_aicr ɟ 

4.5.2.1  Eclcp_j Qcrrgle 

1. B_r_ P_rc 

P/ļ7,4 i`nq z P0ļ2. i`nq zP1ļ/.. i`nq P/ļ7,4 i`nq 

ɟ 

 ̧ P/B_r_ P_rc Rwnc /7,4 i`gr-q 

 ̧ P0B_r_ P_rc Rwnc 02. i`gr-q 

 ̧ P1B_r_ P_rc Rwnc 1/.. i`gr-q 

GRS+R E,7737+0./3 5,/,0,0 B_r_ p_rcq ɟ 

 

2. Kmbsj_rgml 

DQI z EDQIDQI dmp P/-P0EDQI dmp P1ɟ 

ɟ GRS+R E,7737+0./35,/,0,2
ł Ńɟ 

 

3. Ambgle 

ɟ B_r_ P_rc ɟ 

P/ P0 P1 ɟ
GRS+R E,7737+0./35,/,0,2ɟ 
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4. Qcn_p_rgml 

DQI ɟ B_r_ P_rc ɟ  
GRS+R E,7737+0./3 5+2ɟ 

 

5. Gbjc Glrcpt_j 

.|0..... sq /... sqɟ 

ɟ ɟ 

 

6. P_kn Qwk`mjq 

/|/. 2ɟ 

ɟ 

ɟ 

 

7. P_kn Sn-BmulQwk`mj 

Dgpqr-J_qr z Aclrcp z Mlc z XcpmDgpqr-J_qrɟ 

ɟ 

 ̧ Dgpqr-J_qr
ɟ 

 ̧ Aclrcp ɟ 

 ̧ Mlc ɟ 

 ̧ Xcpm ɟ 

ɟ 

 

4.5.2.2  NNBS Qcrrgleq 

NNBS ɟ 

1. NNBS JclerfMarcrq 

NNBS ɟ NNBSQcrrgleq
ɟ 

 

2. Npc_k`jc JclerfMarcrq 

/.|/.. /.ɟ 
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QFP ɟ GRS+R E,7737
+0./3 5,/,1,0 Npc_k`jc dgcjb ɟ 

 

3. Qr_pr mdDp_kc BcjgkgrcpFcv 

..|DD D.ɟ 

QFP QMD ɟ QMD 6
NQBS ɟ QMD GRS+R E,7737+0./3 5,/,1,1

 Qr_pr md dp_kcQMD dgcjb  ɟ 

 

4. NQBS 

1) KFPK?A Fc_bcp 

K?A Fc_bcpɟ 

 

 

K?A Fc_bcp GRS+R E,7737+0./36,/,1  KNBS dmpk_r ɟ 

 

2) B_r_ Rwnc 

NL7 z NL/3 z SQCPNL7ɟ 

ɟ 

 ̧ NL7 7 ɟ 

 ̧ NL/3 /3 ɟ 

 ̧ SQCP ɟ 
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3) Qccb 

ɟ 

NL7  

 ̧ .v.|.v/DD 

 ̧ .v/DD 

NL/3  

 ̧ .v.|.v5DDD 

 ̧ .v5DDD 

NL7 NL/3 ɟ 

 

4) B_r_ JclerfMarcrq 

.|42 dmp P/ mp P0.|/5. dmp P110ɟ 

ɟ 

 

5) B_r_ Kmbc 

Amlrglsmsq z Rpsla_rcbAmlrglsmsqɟ 

ɟ ɟ 

 ̧ Amlrglsmsq ɟ 

 ̧ Rpsla_rcb ɟ 

 

6) K?A DAQ 
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Ml z Mdd Mlɟ 

K?A DAQ ɟ K?A DAQ GRS+R
E,7737+0./3 6,/,1,66,/,1,7ɟ 

 

5. Clb md Dp_kc Bcjgkgrcp 

Mlz Mdd Mlɟ 

NNBS CMD ɟ CMD P/
ɟ CMD GRS+R E,7737+0./35,/,1,3ɟ 

 

4.5.2.3  Gkn_gpkclrq 

1. Qwk`mj Rgkgle Cppmp 

+1..|1..nnk .nnkɟ 

ɟ ɟ
ɟ 

 

2. Dpcosclaw Mddqcr 

+0..|0..iFx .iFxɟ 

ɟ ɟ 

 

3. Dpcosclaw Bctg_rgml Qa_jgle 

3.|/3.# /..#ɟ 

DQI ɟ DQI ɟ 

 

4. E_sqqg_l @R 

.,/|/,. .,4ɟ 

DQI @R ɟ 

Kmbsj_rgmlEDQI ɟ 
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4.6 IEEE 802.15.4 HRP UWB 

SU@ ɞ ɞ
ɞ 2,.

ɟ 

FPN SU@ ɟ qs+̀EFx
&027,4|527,4 KFx'ɞjmu `_lb &1,/|2,6 EFx'ɞfgef `_lb &4,.|/.,4 EFx'ɟ 

GCCC Qrb 6.0,/3,2+0.02ɟ 

GmR+< 6.0,/3,2 FPN SU@6.0,/3,2 FPN SU@ɟ 
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4.6.1  U_tcdmpk Qcrsn 

U_tcdmpk Qcrsn ɟ 

4.6.1.1  @_qga 

1. U_tcdmpk L_kc 

ɟ 

 

2. Lsk`cp md Dp_kcq 

/|0... /ɟ 

ɟ 

 

4.6.2  N_aicr 

N_aicr ɟ 

4.6.2.1  @_qga 

1. Q_knjcq Ncp Nsjqc 

2 | 42Af_llcj2ɞ5ɞ// /3 0| 42Af_llcj2ɞ5ɞ//ɞ/3
0ɟ 

nc_i NPD&277,0 KFx'ɟ 

 

2. Gbjc Rgkc 

. | /......sq 3.sqɟ 

ɟ 

 

4.6.2.2  Eclcp_j 

1. Kmbc 

%FNPD% z%@NPD% z %6.0,/3,2_%%FNPD%ɟ 

FPN SU@ NFWɟ 

 

2. QRQ N_aicr[kcm1]  
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.|1 /ɟ 

QRQ QRQNNBS ɟ 

 

3. Af_llcj 

.|/3 7ɟ 

ɟ 

 

4.6.2.3  Fc_bcp 

1. Ambc Glbcv 

Kmbc %6.0,/3,2_%/|02 

Kmbc %@NPD% 7|02 

Kmbc %FNPD% /|10 

7 

FPN SU@ NFW QWLA KmbcɞAf_llcjɟ 

 

2. Npc_k`jc Bsp_rgml 

Kmbc %6.0,/3,2_% z %@NPD%/4 z 42 z /.02 z 2.74 

Kmbc %FNPD% /4 z 02 z 10 z 26 z 42 z 74 z /06 z 034 

QWLA Kmbc ɟ 

 

3. Bcjr_ Jclerf 

Kmbc %6.0,/3,2_%2 z /4 z 42 

Kmbc %@NPD% 2 

Kmbc %FNPD% 2 z /4 z 42 

2ɟ 

Bcjr_ ɟBcjr_ npc_k`jc ambc npc_k`jc qwk`mjɟ 

Bcjr_ JclerfKmbcɞAf_llcjɞAmbc Glbcvɟ 

 

4. QDB Lsk`cp 

Kmbc %@NPD% . z 0 



QgeGONpm  

//. uuu,qgejclr,amk 

Kmbc %FNPD% /|2 

QDB QDB.|2Kmbc %FNPD% z %@NPD%ɟ 

 

5. QDB Jclerf &Qwk`mjq'[kcm2]  

QDB Lsk`cp QDB Jclerfɟ 

 

6. Npc_k`jc Kc_l NPD 

AmbcGlbcv/+6 /4,/ z 2,.1 

AmbcGlbcv7+02 40,67 

AmbcGlbcv03+10 ///,.7 

40,67 

KFx 

 

7. NFP B_r_ P_rc &K`-q' 

Kmbc %@NPD% .,63 z 4,6/ 

.,63 BP@K]JN4,6/ BP@K]FN 

.,63 

NFP & ' K`-qɟ 

 

4.6.2.4  NQBS 

1. Kc_l NPD 

Kmbc %6.0,/3,2_%Af_llcjY.81 384 68/. /08/2[*1,7 z /3,4 z 40,2 

Af_llcjy2 5 // /3{*/3,4 z 40,2 

Kmbc %@NPD% 40,2 

Kmbc %FNPD% /02,6 z 027,4 

027,4 

NQBS KmbcɞAf_llcjɟ  

 

2. B_r_ P_rc &K`-q' 

Kmbc %6.0,/3,2_%.,// z .,63 z /,5 z 4,6/ z 05,02 
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Kmbc %@NPD% 4,6/ 

Kmbc %FNPD% 4,6/ z 5,6 z 05,02 z 1/,0 

4,6/ 

n_wjm_b& ' K`-q 

 

3. Amlqrp_glr Jclerf 

1 z 5ɟ 1ɟ 

Kmbc %FNPD% Kmbc 1ɟ B_r_ P_rcɟ 

B_r_ P_rc ; 4,6/ĽĽ< Amlqrp_glr Jclerf ; 1 

B_r_ P_rc ; 05,02ĽĽ< Amlqrp_glr Jclerf ; 1 

B_r_ P_rc ; 5,6ĽĽ< Amlqrp_glr Jclerf ; 5 

B_r_ P_rc ; 1/,0ĽĽ< Amlqrp_glr Jclerf ; 5 

 

4. P_legle Qr_rc 

Ml z Mdd 

NFP P_legleɟ 

 

5. Dp_kc Jclerf 

NQBS ɟ NFP Dp_kc Jclerfɟ
N_wjm_bB_r_ Jclerf ɟ 

 

6. N_wjm_b 

1) K?A Fc_bcp 

K?A Fc_bcpɟ 

 

 

K?A fc_bcp GCCC Qrb6.0,/3,2ɟ 
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2) B_r_ Rwnc 

NL7 z NL/3 

NL7 

ɟ 

 ̧ NL7 7 ɟ 

 ̧ NL/3 /3 ɟ 

 

3) Qccb 

ɟ 

NL7  

 ̧ .v. | .v/DD 

 ̧ .v/DD 

NL/3  

 ̧ .v. | .v5DDD 

 ̧ .v5DDD 

 

4) K_v B_r_JclerfMarcrq 

Kmbc %6.0,/3,2_% z %@NPD%/05 Marcrq 

Kmbc %FNPD% /.01 z 0.25 z 2.73 

ɟ 

 

5) B_r_ JclerfMarcrq 

.|&K_vB_r_Jclerf+jclerf&K?AFc_bcp'+jclerf&DAQ'' 

ɟ 

 

6) B_r_ Kmbc 

ŁAmlrglsmsqŁ z ŀRpsla_rcbŁŁAmlrglsmsqŁɟ 

ɟ ɟ 

 ̧ Amlrglsmsq ɟ 

 ̧ Rpsla_rcb ɟ 
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7) DAQ Qr_rc 

Ml z Mdd Mlɟ 

K?A DAQ ɟ 

K?ADAQ GCCC qr_lb_pbq 6.0,/3,2ɟ 

 

8) DAQ Rwnc 

Ł0+marcrqŁ z ŀ2+marcrqŁ Ł0+marcrqŁɟ 

DAQ Qr_rcMl ɟ DAQ ɟDAQ KNBS
DAQ ɟ 

 

4.6.2.5  QRQ[kcm3]  

1. Lsk`cp md QRQ Qcekclrq 

Kmbc %FNPD% / z 0 z 1 z 2 

Kmbc %@NPD% / 

QRQ ɟ 

 

2. Jclerf md QRQ Qcekclrq 

Kmbc %FNPD% /4 z 10 z 42 z /06 z 034 

Kmbc %@NPD% 42 

QRQ 3/0 afgnqɟ 

 

3. Jclerf md QRQ E_n 

.|/05ɟ .ɟ 

E_n 2 afgnq|6lq ɟ 

Kmbc%FNPD%ɞQRQN_aicrAmldgesp_rgml0 NQBSQRQ E_nɟ 

 

4. Glbcv md QRQ E_n 

. z / z 0 z 1ɟ .ɟ 

cvrp_QRQ e_nɟ 

Kmbc%FNPD%ɞQRQN_aicrAmldgesp_rgml0 NFP ?.* ?/ ɟ 
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4.6.2.6  Gkn_gpkclrq 

1. Qwk`mj Rgkc Cppmp[kcm4]  

+1.. | 1.. nnk 

. 

nnkɟ 

 

2. Dpcosclaw Mddqcr[kcm5]  

+3.. | 3.. iFx 

. 

Fxɟ 

 

4.6.2.7  Dgjrcp 

1. Dgjrcp[kcm6] Rwnc 

ŀPmmr P_gqcb AmqglcŁzŀ1+mpbcp @srrcpumprfŁ z ŀ2+mpbcp @srrcpumprfŁ 

ŁPmmr P_gqcb AmqglcŁɟ 

ɟ 

 

2. Nsjqc Bsp_rgml 

DgjrcpRwnc%Pmmr P_gqcb Amqglc%lqɟ 

Af_llcj ɟ 

 

3. @cr_ 

DgjrcpRwnc%Pmmr P_gqcb Amqglc%.,3ɟ ɟ 

 

4.6.2.8  Ksjrgn_rf 

1. Ksjrgn_rf 

Ml z Mddɟ Mddɟ 

ɟ 
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4.7 Custom OFDM 

AsqrmkMDBK Mprfmeml_j Dpcosclaw Bgtgqgml Ksjrgnjcvgle
MDBK ɟ 

 

Asqrmk MDBK AsqrmkMDBK ɟ 

 

 

4.7.1   

GCCC Qrb6.0,//_+/777 ɟ ɟ 

4.7.1.1  Dp_kc 

AsqrmkMDBK MDBK Dp_kc ɟ
MDBK MDBK Qs`a_ppgcp

MDBK NQIO?K GOɟ 

MDBK . MDBK
.ɟ ɟ 

 

4.7.1.2  Pcqmspac Slgr 

MDBK Pcqmspac Slgr
MDBK ɟ 
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4.7.1.3  Pcqmspac@jmai 

MDBK
ɟ 

Pcqmspac @jmai
Nfwqga_jAf_llcjɟ 

ɟ
GO N_wjm_bɟ 

N_wjm_b GO
NL Qcosclac

ɟ 

 

Npc_k`jcNgjmrB_r_ɟ 

Npc_k`jc
ɟNpc_k`jc GO ɟ 

Ngjmr Ngjmr MDBK
ɟ Ngjmr ɟNgjmr

ɟ 

B_r_ ɟ 

Npc_k`jcNgjmrB_r_ɟ
/ ɟ

ɟ 

 

4.7.1.4  PcqmspacEpmsn 

ɟ 

MDBK ɟ
MDBK MDBK MDBK

ɟ 

.ɟ 

. ɟ
MDBK ɟ 

 

4.7.2   

ɟ 
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4.7.2.1  Awajga Npcdgv $ Awajga Qsddgv 

MDBK
ɟ 

MDBK
MDBK ɟ 

MDBK
MDBK ɟ 

 

2+/  

 

4.7.2.2  BDR Qnpc_b 

BDR Qnpc_bN_wjm_b GOBDR N_wjm_b GO
ɟ MDBK Glrcp+Qwk`mj

GlrcpdcpclacGQG Nc_irm?tcp_ec Nmucp ?tcp_ecN?NPɟ 

BDR Qnpc_b MDBK N_wjm_bGO
BDR ɟ 

 

4.7.2.3  Uglbmugle 

MDBK MDBK ɟ
Uglbmu aclrcpcb _r qwk`mj `mslb_pwUglbmu qr_prgle _r qwk`mj

`mslb_pwɟ 

Uglbmu aclrcpcb _r qwk`mj `mslb_pwMDBK
MDBK ɟ

MDBK
ɟ ɟ 
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MDBK MDBK
ɟ 2+0  

 

2+0Uglbmu aclrcpcb _r qwk`mj `mslb_pw 

 

Uglbmuqr_prgle_r qwk`mj `mslb_pwMDBK
ɟ 

MDBK MDBK
ɟ 2+1  

 

2+1Uglbmu qr_prgle _r qwk`mj `mslb_pw 
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4.7.2.4  ApcqrD_armp Pcbsargml 

MDBK Nc_irm?tcp_ec Nmucp P_rgmN?NP
MDBK ɟ

MDBK Apcqr D_armp Pcbsargml
ADPɟ 

Ajgnngle _lb DgjrcpgleNc_i
UglbmugleNc_iA_lacjj_rgmlɟ Nc_iA_lacjj_rgmlɟ 

 

MDBK ADP
ɟ 

ADP N?NP
ɟ 

ɟ 

ɟ 

N?NP
ɟ 

 

4.7.3  U_tcdmpkQcrsn 

Asqrmk MDBK U_tcdmpk Qcrsn ɟ 

U_tcdmpk Qcrsn ɟ 

4.7.3.1  @_qga 

1. U_tcdmpk L_kc 

ɟ
ɟ 

 

2. Lsk`cp md Dp_kcq 

/ | 1.. /ɟ 

ɟ 

 
3. Mtcpq_knjgle P_rgm 

/ | /06 2ɟ 

ɟ 
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MDBK DDR
ɟ 

 

4. Rmr_j Q_knjc Nmglrq 

ɟ 

 

5. U_tcdmpk Jclerf 

ɟ 

 

6. Kgppmp Qncarpsk 

Ml z Mdd Mddɟ 

ɟ 

GO O ɟ 

 

4.7.3.2  Apcqr D_armp Pcbsargml 

1. Apcqr D_armp Pcbsargml 

Ml z Mdd Mddɟ 

ɟ 

Mdd ɟ 

 

2. R_pecr N?NP 

1b@ | /..b@6b@ɟ 

N?NPɟ 

N?NP K_v
Grcp_rgmlA_lacjjgle Ncpaclr N?NPɟ 

 

3. K_v Grcp_rgml 

/ | 0. /.ɟ 

ɟ 

N?NP ɟ 
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4. A_lacjjgle Ncpaclr 

.#| /..# /..# ɟ 

ɟ 

N?NP
ɟ N?NP ɟ 

 

5. @jmai Qgxc 

0. |Rmr_j Q_knjc Nmglrq/...ɟ 

ɟ 

ɟ
ɟ

N?NP N?NP ɟ 

 

6. Dgjrcp K_qi 

ɟ 

ɟ
DGP ɟ 

ɟ 

 

 

4.7.3.3  Ksjrga_ppgcp 

ɟ 
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ɟ 

1. Ksjrga_ppgcp Cl_`jcb 

Ml z Mdd Mddɟ 

ɟ 

Mdd ɟ 

 

2. Lsk`cp mdA_ppgcpq 

ɟ 

 

3. A_ppgcp Nf_qcq 

Dgvcb z P_lbmkP_lbmkɟ 

ɟ 

Dgvcb Glgrg_j Nf_qc
ɟ 

 

4. Dpcosclaw Mddqcrq $ Nmucp Mddqcrq 

Dpcosclaw MddqcrqNmucp Mddqcrq ɟ 

ɟ 

.b@ɟ 

 

 

4.7.4  AsqrmkMDBK 

AsqrmkMDBK Asqrmk MDBK ɟ 

Asqrmk MDBK ɟ 
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4.7.4.1  Eclcp_j Qcrrgleq 

1. Gbjc Glrcpt_j 

. | 0..kq 2sq GCCC QRB6.0,//_+/777 ɟ 

ɟ 

ɟ 

 
2. Qwqrck Q_knjc Dpcosclaw 

/iFx | 03.KFx0.KFx GCCC QRB 6.0,//_+/777 ɟ 

MDBK ɟ 

Mtcpq_knjgle P_rgm ɟ 

ɟ 

 
3. F_jd Qs`a_ppgcp Mddqcr 

MlzMdd Mddɟ 

ɟ 

ɟ
ɟ 

Mdd Lsk`cp md Qfgdrcb F_jd Qs`a_ppgcpqɟ 

Ml Glgrg_j Nf_qc ɟ 

 
4. Lsk`cp md Qfgdrcb F_jd Qs`a_ppgcpq 

/ | /4 /ɟ 

ɟ 

F_jd Qs`a_ppgcp MddqcrMdd ɟ 

 
5. Glgrg_j Nf_qc 

. | 14. .ɟ 

MDBK ɟ 

F_jd Qs`a_ppgcp MddqcrMl ɟ 

Ksjrga_ppgcp Cl_`jcbMl A_ppgcp Nf_qcqMl
ɟ 

 



QgeGONpm  

/02 uuu,qgejclr,amk 

4.7.4.2  MDBK Qcrrgleq 

1. DDR Jclerf 

2 | /41620 ɟ 42 GCCC QRB 6.0,//_+/777 ɟ 

MDBK ɟ 

MDBK MDBK DDR MtcpQ_kjgle P_rgm 
ɟ 

MDBK DDR
ɟ 

 

2. Lsk`cp md MDBK Qwk`mjq 

/ | 0... 42ɟ 

MDBK ɟ 

MDBK DDR Jclerf ɟ 

 
3. Awajga Npcdgv Jclerf 

Awajga Npcdgv Jclerf MDBK
ɟ 

MDBK / ɟ 

MDBK .|/ɟ 

 

 
4. Awajga Qsddgv Jclerf 

Awajga Npcdgv Jclerfɟ 
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5. Es_pb Jmucp Qs`a_ppgcpq 

/ |DDR Jclerf 4 GCCCQRB 6.0,//_+/777 ɟ 

ɟ 

MDBK
ɟ ɟ 

 

6. Es_pb Snncp Qs`a_ppgcpq 

/ |DDR Jclerf 3 GCCC QRB 6.0,//_+/777 ɟ 

ɟ 

MDBK
ɟ ɟ 

ɟ 

 

7. Qs`a_ppgcp Qn_agle 

ɟ 

 

8. ?ars_j qgel_j @_lbugbrf 

MDBK ɟ 

Qwqrck Q_knjc DpcosclawEs_pb Jmucp Qs`a_ppgcpq 

Es_pb Snncp Qs`a_ppgcpqɟ 

 

9. Nmucp Pcdcpclac Rwnc 

Dgpqr Qwk`mj z Npc_k`jc Qwk`mj&q'z ?jj Qwk`mj&q'z ?jj @spqr Qwk`mj&q'  

Dgpqr Qwk`mjɟ 

PKQ MDBK
ɟ 

 Npc_k`jc Qwk`mj&q' Npc_k`jc MDBK ɟ 

 ?jj Qwk`mj&q'  ?jj
@spqr Qwk`mj&q' ɟ 
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4.7.4.3  Qncarpsk Amlrpmj 

1. @_qc`_lb Dgjrcp 

MDBK Qncarpsk k_qiɟ
ɟ 

ɞ
ɟ 

 

1) Dgjrcp Cl_`jcb 

MlzMdd Mddɟ 

ɟ 

Mdd ɟ 

 

2) Dgjrcp Rwnc 

Pcar_lejc z F_llgle z Dj_r Rmn z @j_aik_l@j_aik_lɟ 

ɟ 

 

3) Dgjrcp Jclerf 

/ | 0.26 10ɟ 

ɟ 

Mtcpq_knjgle P_rgm
ɟ 

 

4) Dgjrcp Asrmdd Dpcosclaw 

. | Qwqrck Q_knjc DpcosclawMtcpq_knjgle P_rgmɟ 

/.KFx GCCC QRB 6.0,//_+/777 ɟ 

ɟ 

0 ɟ 

Qwqrck Q_knjc Dpcosclaw
ɟ 

 

2. Uglbmugle 

MDBK ɟ 
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1) Uglbmu @cr_ 

. | .,3 .,..3ɟ 

ɟ 

MDBK ɟ 

 

2) Uglbmugle Kcrfmb 

Aclrcpcb _r Qwk`mj @mslb_pw z Qr_prgle _r Qwk`mj @mslb_pw 

Aclrcpcb _r Qwk`mj @mslb_pwɟ 

ɟ 

 

4.7.5  PcqmspacK_nngle 

AsqrmkMDBK PcqmspacK_nngle  

Pcqmspac K_nngle ɟ 

 

 

1.  

 

 ̧  

 ̧  

 ̧  

 ̧  

 ̧ ɟ 

ɟ 

 

2. L_kc 
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ɟ 

 

3. Cl_`jcb 

Ml z Mdd Mddɟ 

ɟ 

ɟ 

 

4. Qwk`mj Glbcv 

N_wjm_b MDBK ɟ 

/ 0 ɟ 

Qs`a_ppgcp Glbcv ɟ 

 

5. Qs`a_ppgcp Glbcv 

N_wjm_b MDBK ɟ 

/ 0 ɟ 

Qwk`mj Glbcv ɟ 

 

6. Pcqmspac K_nngle Mpbcp 

EgtclMpbcp z Pcqmspac MpbcpEgtclMpbcpɟ 

N_wjm_b ɟ 

Egtcl Mpbcp N_wjm_bGO Qwk`mjGlbcv Qs`a_ppgcp
Glbcv ɟ 

Pcqmspac Mpbcp MDBK
ɟ 

MDBK
MDBK ɟ 

 

7. Pcqmspac K_nngle 

Npc_k`jczNgjmrz B_r_ɟ 

ɟ 
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8. @mmqr Jctcj 

.,/ | /. /,.ɟ 

N_wjm_b ɟ 

N_wjm_b GO ɟ 

 

9. BDR Qnpc_b 

Ml z Mdd Mddɟ 

BDRQnpc_bɟ 

 
10. B_r_ Kmbc 

N_wjm_b @gr z GO T_jscqɟ 

N_wjm_b ɟ 

N_wjm_b @gr N_wjm_bGO
ɟ 

GO T_jscq N_wjm_b GO ɟ 

 
11. N_wjm_b 

NL7 z NL/3 z NL01 z SqcpNL7ɟ 

N_wjm_b ɟ 

NL Qcosclac
N_wjm_b GO N_wjm_b ɟ

ɟ Sqcp ɟ 

B_r_ Kmbc GO T_jscq ɟ 
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12. Pcqmspac Kmbsj_rgml 

 

@NQI z ONQI z 6NQI z /4O?K z 10O?K z 42O?K z /06O?K z 

034O?K z 3/0O?K z /.02O?K z 0.26O?K z 2.74O?Kɟ 

@NQIɟ 

GO ɟ 

B_r_ Kmbc GOT_jscq ɟ 

 

13. Kmbsj_rgml Nf_qc Pmr_rgml 

. | 14. .ɟ 

GO ɟ 

B_r_Kmbc N_wjm_b @grN_wjm_bGO
ɟ 

B_r_ Kmbc GOT_jscq ɟ 

 

14. GO T_jscq 

GO T_jscq GO N_wjm_bGO
ɟ 

B_r_ Kmbc N_wjm_b@gr ɟ 

 

 

4.7.6   

1.  
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MDBK MDBK
MDBK ɟ 

ɟ
* ɟ

 

 ̧ .*/*0ɟ 

 ̧ 8 ɟ +180
+1*+0*+/*.*/*0ɟ 

 ̧ 8 ?8@8A ?*@*A @
? A ɟ +28186 +2*+/*0*3*6ɟ 

@ A ? A+? ɟ 

? A ? A+? @
Aɟ 

 ̧ 8 ?8@8A8B8C ?*@*A*B C . /ɟ 

B ɟ 

?8@8A
/ɟ 

? A @ B ɟ 

C .ɟ ?8@8A8B
?8@8A8B8.ɟ 

 

 

+48184808/ +4*+1*.*1*4 

0 +3*+0*/*2*5 

/ +4*+1*/*2*4+3*+0*0*3*6 

+4*+3*+1*+0*/*0*2*3*4*6ɟ 

 

2.  

MDBK
2,5,/,2ɟ 

MDBK ɟ
MDBK * ɟ 

MDBK  
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ylzvvvvv{ 

l  vvvvv / MDBK
ɟ 

l . yvvvvv{ vvvvv y.zvvvvv{ɟ 

. ɟ MDBK
ɟ 

* MDBK ɟ 

 

4.8 Custom IQ 

AsqrmkGO ɞ ɞ ɟ Asqrmk GO
AsqrmkGO ɟ 

 

 

ɞ ɟ 
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4.8.1  @_qga 

1. U_tcdmpk L_kc 

ɟ
ɟ 

 

2. Lsk`cp md Dp_kcq 

/ | 1.. /ɟ 

ɟ 

 

3. Rmr_j Q_knjc Nmglrq 

ɟ 

 
4. U_tcdmpk Jclerf 

ɟ 

 
5. Kgppmp Qncarpsk 

Ml z Mdd Mddɟ 

ɟ 

GO O ɟ 
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4.8.2  B_r_ Qmspac 

ɟ 

1. B_r_ Qcrsn 

ɟ 

NL5 z NL7 z NL/3 z NL01 z NL1/ z Sqcp Dgjc z Asqrmk @gr N_rrcpl NL7ɟ 

 ̧ NL5 z NL7 z NL/3 z NL01 z NL1/ 

łNL5 z NL7 z NL/3 z NL01 z NL1/Ń ɟ 

 ̧ Sqcp Dgjc 

Sqcp Dgjc RVR(,rvr
ɟ . /ɟ ɟ 

 ̧ Asqrmk @gr N_rrcpl 

Asqrmk @gr N_rrcpl ɟ
.z/ NL5zNL7zNL/3

ɟ Ajc_p ɟ 

 

 

2. Qwk`mj Jclerf 

ɟ 

/..|/..... 3/0ɟ 

 

3. Qwk`mj P_rc 

ɟ 

03.|&6c).7- ' - /......- ɟ 
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4. @grq Ncp Qwk`mj 

ɟ ɟ 

 

4.8.3  Kmbsj_rgml 

ɟ 

?NQI $ O?K zKDQI z Ksjrgrmlc z Asqrmk z JDK ?NQI $ O?Kɟ 

 

1. ?NQI $ O?K 

?NQI O?K ɟ 

 

0?QI z NP+?QI z @NQI z MONQI z ONQI z 6NQI z B@NQI z BONQI z NG-2+BONQI z B6NQI z 

NG-6+B6NQI z /4?NQI z 10?NQI z 6O?K z /4O?K z 10O?K z 42O?K z /06O?K z 034O?K z 

3/0O?K z /.02O?K z 0.26O?K z2.74O?K 

/4O?Kɟ 

 

 

ɟ 

 

1) Ep_w 

ɟ 

 

 

2) Qfmu Qwk`mj 
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ɟ 

 

 

2. KDQI 

KDQI ɟ 

0DQI z 2DQI z 6DQI z /4DQI z KQI0DQIɟ 

 

 ̧ 0DQI z 2DQI z 6DQI z /4DQI 

0DQIz 2DQI z 6DQI z /4DQI DQI ɟ 

 

DQI BctFx  

DQI Fx ɟ 

.|&.,6 ( ( 'Fx 4..... Fxɟ 

DQI  

 

 

 ̧ KQI 

KQI ɟ 

 

4.8.3.1  Ksjrgrmlc 

ɟ ɟ
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1. Jmu N_qq Kmbc 

1) Q_knjc P_rc 

KFx ɟ 

3.. Fx|2... KFx /. KFxɟ 

 

2) Dpco Qn_agle 

KFx ɟ 

.|& - /,06'KFx 3 KFxɟ 

 

3) Rmlc Lsk`cp 

ɟ 

/|/.... 0ɟ 

 

2. @_lb Kmbc 

1) Q_knjc P_rc 

KFx ɟ 

3.. Fx|2... KFx /. KFxɟ 

 

2) Qr_pr Dpco 

KFx ɟ 

.|&Q_knjc P_rc - 0,34'KFx 0 KFxɟ 

 

3) Qrmn Dpco 
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/16 uuu,qgejclr,amk 

KFx ɟ 

&qr_pr dpco'KFx|&Q_knjc P_rc - 0,34'KFx 0 KFxɟ 

 
4) Rmlc Lsk`cp 

ɟ 

/|/.... 0ɟ 

 
3. Lmraf Cl_`jc 

ɟ 

ɟ 

1) Lmraf Qr_pr 

KFx ɟ 

.|& - 0'KFx . KFxɟ 

 
2) Lmraf Qrmn 

KFx ɟ 

|& - 0'KFx . KFxɟ 

 
4. Qglejc Qgbc 

ɟ 

ɟ 

 

4.8.3.2  Asqrmk 

ɟ  
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GO ɟ
ɟ Lmpk_jgxc

PKQ ; /ɟ 

ɟ MI  
Asqrmk ɟ Qfmu Qwk`mj ɟ 

0 Qwk`mj MI
ɟ 

 

4.8.3.3  JDK 

ɟ
 

 






































































































































































































































































































































































































































