
1 

 

 

 

 

 

 

 

 

 

 

 

 

API Programming Guide   
tǊƻƎǊŀƳƳŜǊǎ wŜŦŜǊŜƴŎŜ aŀƴǳŀƭ 

!tL ±ŜǊǎƛƻƴ лΦррΦр 
нлноπтπом 

 

 

 



i 

 

Directory 

м hǾŜǊǾƛŜǿ ................................................................................................................................................................. м 

н ¢ƘŜ ǾŜǊǎƛƻƴ ƻŦ ǘƘŜ 5ŜǾƛŎŜ ŀƴŘ !tL ........................................................................................................................... н 

о LƴǘǊƻŘǳŎǘƛƻƴ ƻŦ ŦǳƴŎǘƛƻƴ ŎŀǘŜƎƻǊƛŜǎ ......................................................................................................................... о 

п ¦ǎƛƴƎ !tL ƛƴ ƭƛƴǳȄ ..................................................................................................................................................... п 

пΦм Lƴǎǘŀƭƭ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ŦƛƭŜǎΣ ƘŜŀŘŜǊ ŦƛƭŜǎ ŀƴŘ ǎƻ ƭƛōǊŀǊȅ ŦƛƭŜǎ ...................................................................... п 

пΦн ¦ǎƛƴƎ ǘƘŜ !tL ŀƴŘ ŜȄŀƳǇƭŜǎ ƛƴ v¢ ........................................................................................................... с 

р ¦ǎƛƴƎ ǘƘŜ !tL ƛƴ ǿƛƴŘƻǿǎ ........................................................................................................................................ у 

рΦм Lƴǎǘŀƭƭ ǘƘŜ ŘŜǾƛŎŜ ŘǊƛǾŜǊ ........................................................................................................................... у 

рΦн ¦ǎƛƴƎ !tL ƛƴ / ŘŜǾŜƭƻǇƳŜƴǘ ŜƴǾƛǊƻƴƳŜƴǘ ό±{нлмфύ ............................................................................... ф 

рΦо / ŜȄŀƳǇƭŜǎ ............................................................................................................................................. мо 

рΦп ¦ǎƛƴƎ ǘƘŜ !tL ǿƛǘƘ ŜȄŀƳǇƭŜǎ ƛƴ v¢ ........................................................................................................ мр 

рΦр ¦ǎƛƴƎ !tL ƛƴ ǘƘŜ [ŀōǾƛŜǿ ....................................................................................................................... мф 

рΦс ¦ǎƛƴƎ !tL ƛƴ ǘƘŜ aŀǘƭŀō ......................................................................................................................... нт 

с !tL Ŏŀƭƭ ƭƻƎƛŎ ŀƴŘ Ŏŀƭƭ ƳŀǇ ..................................................................................................................................... нф 

сΦм !tL Ŏŀƭƭ ƳŀǇ ŦƻǊ ǎǘŀƴŘŀǊŘ ǎǿŜŜǇ ŦǊŜǉǳŜƴŎȅ ŀƴŀƭȅǎƛǎ ό{²tύ .................................................................. нф 

сΦн !tL Ŏŀƭƭ ƳŀǇ ŦƻǊ Lv {ǘǊŜŀƳƛƴƎ όLv{ύ ....................................................................................................... ол 

сΦо !tL Ŏŀƭƭ ƳŀǇ ŦƻǊ ŘŜǘŜŎǘƛƻƴ ŀƴŀƭȅǎƛǎ ό59¢ύ .............................................................................................. он 

сΦп !tL Ŏŀƭƭ ƳŀǇ ŦƻǊ wŜŀƭπǘƛƳŜ !ƴŀƭȅǎƛǎ όw¢!ύ .............................................................................................. оп 

сΦр 5ŜǎŎǊƛǇǘƛƻƴ ƻŦ ǘƘŜ Ƴŀƛƴ ŦǳƴŎǘƛƻƴǎ ƻŦ ŜŀŎƘ ƳƻŘŜ .................................................................................. ос 

сΦрΦм {ǘŀƴŘŀǊŘ ǎǿŜŜǇ ŦǊŜǉǳŜƴŎȅ ŀƴŀƭȅǎƛǎ {²t ƳƻŘŜ ............................................................................ ос 

сΦрΦн Lv ǎǘǊŜŀƳƛƴƎ Lv{ ƳƻŘŜ ό¢ƘŜ ǘǊƛƎƎŜǊ ƳƻŘŜ ƛǎ CƛȄŜŘύ ...................................................................... от 

сΦрΦо Lv ǎǘǊŜŀƳƛƴƎ Lv{ ƳƻŘŜ ό¢ƘŜ ǘǊƛƎƎŜǊ ƳƻŘŜ ƛǎ !ŘŀǇǘƛǾŜύ ................................................................ оф 

сΦрΦп 5ŜǘŜŎǘƛƻƴ ŀƴŀƭȅǎƛǎ 59¢ ƳƻŘŜό¢ƘŜ ǘǊƛƎƎŜǊ ƳƻŘŜ ƛǎ CƛȄŜŘύ ............................................................. пл 

сΦрΦр 5ŜǘŜŎǘƛƻƴ ŀƴŀƭȅǎƛǎ 59¢ ƳƻŘŜό¢ƘŜ ǘǊƛƎƎŜǊ ƳƻŘŜ ƛǎ !ŘŀǇǘƛǾŜύ ....................................................... пм 

сΦрΦс wŜŀƭπǘƛƳŜ ŀƴŀƭȅǎƛǎ w¢! ƳƻŘŜό¢ƘŜ ǘǊƛƎƎŜǊ ƳƻŘŜ ƛǎ CƛȄŜŘύ .............................................................. по 

сΦрΦт wŜŀƭπǘƛƳŜ ŀƴŀƭȅǎƛǎ w¢! ƳƻŘŜό¢ƘŜ ǘǊƛƎƎŜǊ ƳƻŘŜ ƛǎ !ŘŀǇǘƛǾŜύ ........................................................ пп 

т LƳǇƻǊǘŀƴǘ ǾŀǊƛŀōƭŜǎ ŘŜŦƛƴƛǘƛƻƴ ǊŜŦŜǊŜƴŎŜ .............................................................................................................. пр 

тΦм {ȅǎǘŜƳ ................................................................................................................................................... пр 

тΦн !ƳǇƭƛǘƛǘǳŘŜ ............................................................................................................................................ пс 



ii 

 

тΦо CǊŜǉǳŜƴŎȅ .............................................................................................................................................. пт 

тΦп !ƴŀƭȅǎƛǎ .................................................................................................................................................. пт 

тΦр 5ŜŦŀǳƭǘ ¦ƴƛǘǎ .......................................................................................................................................... рл 

у 5ŜǾƛŎŜ όƳŀƛƴ ŦǳƴŎǘƛƻƴǎύ ......................................................................................................................................... рм 

уΦм 5ŜǾƛŎŜψhǇŜƴ ......................................................................................................................................... рм 

уΦн 5ŜǾƛŎŜψ/ƭƻǎŜ ......................................................................................................................................... рн 

уΦо 5ŜǾƛŎŜψvǳŜǊȅ5ŜǾƛŎŜ{ǘŀǘŜ ..................................................................................................................... ро 

8.4  5ŜǾƛŎŜψ{ŜǘLt!ŘŘǊ .................................................................................................................................. рп 

ф 5ŜǾƛŎŜ όǘƘŜ ǊŜǎǘύ .................................................................................................................................................... рс 

фΦм 5ŜǾƛŎŜψvǳŜǊȅ5ŜǾƛŎŜLƴŦƻ ....................................................................................................................... рс 

фΦн 5ŜǾƛŎŜψvǳŜǊȅ5ŜǾƛŎŜLƴŦƻψwŜŀƭǘƛƳŜ ....................................................................................................... рс 

фΦо 5ŜǾƛŎŜψvǳŜǊȅ5ŜǾƛŎŜ{ǘŀǘŜψwŜŀƭǘƛƳŜ ..................................................................................................... рт 

фΦп 5ŜǾƛŎŜψ¦ǇŘŀǘŜCƛǊƳǿŀǊŜ ....................................................................................................................... рт 

9.5  5ŜǾƛŎŜψ{Ŝǘ{ȅǎtƻǿŜǊ{ǘŀǘŜ ..................................................................................................................... ру 

фΦс 5ŜǾƛŎŜψ{ŜǘCŀƴ{ǘŀǘŜ ............................................................................................................................... ру 

фΦт 5ŜǾƛŎŜψ/ŀƭƛōǊŀǘŜwŜŦ/ƭƻŎƪ ...................................................................................................................... рф 

9.8  5ŜǾƛŎŜψwŜōƻƻǘ ...................................................................................................................................... сл 

9.9  5ŜǾƛŎŜψwŜǎǘŀǊǘbŜǘǿƻǊƪ ......................................................................................................................... см 

мл {²t aƻŘŜ όƳŀƛƴ ŦǳƴŎǘƛƻƴǎύ.................................................................................................................................. сн 

млΦм {²tψ9½tǊƻŦƛƭŜ5Ŝƭƴƛǘ.............................................................................................................................. сн 

млΦн {²tψ9½/ƻƴŦƛƎǳǊŀǘƛƻƴ ............................................................................................................................ ср 

млΦо {²tψtǊƻŦƛƭŜ5ŜLƴƛǘ ................................................................................................................................. ст 

млΦп {²tψ/ƻƴŦƛƎǳǊŀǘƛƻƴ ............................................................................................................................... тп 

млΦр {²tψ!ǳǘƻ{Ŝǘ ......................................................................................................................................... тр 

млΦс {²tψDŜǘtŀǊǘƛŀƭ{ǿŜŜǇ ........................................................................................................................... тс 

млΦт {²tψDŜǘCǳƭƭ{ǿŜŜǇ ............................................................................................................................... ту 

мм {²t aƻŘŜ όƻǘƘŜǊ ŦǳƴŎǘƛƻƴǎύ ................................................................................................................................. тф 

ммΦм {²tψDŜǘtŀǊǘƛŀƭ{ǿŜŜǇψtaм ................................................................................................................. тф 

ммΦн {²tψDŜǘtŀǊǘƛŀƭ¦ǇŘŀǘŜŘCǳƭƭ{ǿŜŜǇ ....................................................................................................... ул 

11.3  {²tψwŜǎŜǘ¢ǊŀŎŜIƻƭŘ ............................................................................................................................ ум 

мн Lv{ aƻŘŜ όƳŀƛƴ ŦǳƴŎǘƛƻƴǎύ ................................................................................................................................... уо 



iii 

 

мнΦм Lv{ψ9½tǊƻŦƛƭŜ5Ŝƭƴƛǘ ............................................................................................................................... уо 

мнΦн Lv{ψ9½/ƻƴŦƛƎǳǊŀǘƛƻƴ .............................................................................................................................. ур 

мнΦо Lv{ψtǊƻŦƛƭŜ5ŜLƴƛǘ ................................................................................................................................... ут 

мнΦп Lv{ψ/ƻƴŦƛƎǳǊŀǘƛƻƴ ................................................................................................................................. фн 

мнΦр Lv{ψ.ǳǎ¢ǊƛƎƎŜǊ{ǘŀǊǘ ............................................................................................................................... фо 

мнΦс Lv{ψ.ǳǎ¢ǊƛƎƎŜǊ{ǘƻǇ ............................................................................................................................... фо 

12.7  Lv{ψDŜǘLv{ǘǊŜŀƳ .................................................................................................................................. фп 

мо Lv{ aƻŘŜ όƻǘƘŜǊ ŦǳƴŎǘƛƻƴǎύ ................................................................................................................................... фр 

13.1  Lv{ψaǳƭǘƛ5ŜǾƛŎŜψ²ŀƛǘ9ȄǘŜǊƴŀƭ{ȅƴŎ ...................................................................................................... фр 

13.2  Lv{ψaǳƭǘƛ5ŜǾƛŎŜψwǳƴ ............................................................................................................................ фс 

13.3  Lv{ψ{ȅƴŎ¢ƛƳŜǊ ....................................................................................................................................... фт 

моΦп Lv{ψDŜǘLv{ǘǊŜŀƳψtaм ......................................................................................................................... фу 

13.5  Lv{ψDŜǘLv{ǘǊŜŀƳψ5ŀǘŀ ......................................................................................................................... фф 

мп 59¢ aƻŘŜ ............................................................................................................................................................ млм 

мпΦм 59¢ψ9½tǊƻŦƛƭŜ5Ŝƭƴƛǘ ............................................................................................................................. млм 

мпΦн 59¢ψ9½/ƻƴŦƛƎǳǊŀǘƛƻƴ ........................................................................................................................... мло 

мпΦо 59¢ψtǊƻŦƛƭŜ5ŜLƴƛǘ ................................................................................................................................ млп 

мпΦп 59¢ψ/ƻƴŦƛƎǳǊŀǘƛƻƴ ............................................................................................................................... млт 

мпΦр 59¢ψ.ǳǎ¢ǊƛƎƎŜǊ{ǘŀǊǘ ............................................................................................................................ млу 

мпΦс 59¢ψ.ǳǎ¢ǊƛƎƎŜǊ{ǘƻǇ ............................................................................................................................ млф 

мпΦт 59¢ψDŜǘtƻǿŜǊ{ǘǊŜŀƳ ......................................................................................................................... ммл 

14.8 59¢ψ{ȅƴŎ¢ƛƳŜǊ .................................................................................................................................... ммм 

мр w¢! aƻŘŜ ............................................................................................................................................................ ммн 

мрΦм w¢!ψ9½tǊƻŦƛƭŜ5Ŝƭƴƛǘ ............................................................................................................................. ммн 

мрΦн w¢!ψ9½/ƻƴŦƛƎǳǊŀǘƛƻƴ ........................................................................................................................... ммр 

мрΦо w¢!ψtǊƻŦƛƭŜ5ŜLƴƛǘ ................................................................................................................................. ммт 

мрΦп w¢!ψ/ƻƴŦƛƎǳǊŀǘƛƻƴ ............................................................................................................................... мнм 

мрΦр w¢!ψ.ǳǎ¢ǊƛƎƎŜǊ{ǘŀǊǘ ............................................................................................................................ мнн 

мрΦс w¢!ψ.ǳǎ¢ǊƛƎƎŜǊ{ǘƻǇ ............................................................................................................................. мно 

мрΦт w¢!ψDŜǘwŜŀƭ¢ƛƳŜ{ǇŜŎǘǊǳƳψwŀǿ ........................................................................................................ мно 

мрΦу w¢!ψDŜǘwŜŀƭ¢ƛƳŜ{ǇŜŎǘǊǳƳ ................................................................................................................. мнр 



iv 

 

мрΦф w¢!ψ{ȅƴŎ¢ƛƳŜǊ .................................................................................................................................... мнс 

мс !{D όhǇǘƛƻƴύ ........................................................................................................................................................ мну 

мсΦм !{DψtǊƻŦƛƭŜ5ŜLƴƛǘ ................................................................................................................................ мну 

мсΦн !{Dψ/ƻƴŦƛƎǳǊŀǘƛƻƴ .............................................................................................................................. мол 

мт !{5 ...................................................................................................................................................................... мом 

мтΦм !{5ψhǇŜƴ ........................................................................................................................................... мом 

мтΦн !{5ψ/ƭƻǎŜ ............................................................................................................................................ мом 

мтΦо !{5ψ5ŜƳƻŘǳƭŀǘŜψCa ......................................................................................................................... мом 

мтΦп !{5ψ5ŜƳƻŘǳƭŀǘŜψ!a ......................................................................................................................... мон 

му 5ƛƎƛǘŀƭ ǎƛƎƴŀƭ ǇǊƻŎŜǎǎƛƴƎ ό¢ǊŀŎŜ ŀƴŀƭȅǎƛǎύ ............................................................................................................. моп 

муΦм 5{tψ¢ǊŀŎŜ!ƴŀƭȅǎƛǎψLaо ....................................................................................................................... моп 

муΦн 5{tψ¢ǊŀŎŜ!ƴŀƭȅǎƛǎψLaн ....................................................................................................................... мор 

муΦо 5{tψ¢ǊŀŎŜ!ƴŀƭȅǎƛǎψtƘŀǎŜbƻƛǎŜ .......................................................................................................... мос 

муΦп 5{tψ¢ǊŀŎŜ!ƴŀƭȅǎƛǎψ/ƘŀƴƴŜƭtƻǿŜǊ ...................................................................................................... моу 

муΦр 5{tψ¢ǊŀŎŜ!ƴŀƭȅǎƛǎψ·Ř..² ................................................................................................................. моф 

муΦс 5{tψ¢ǊŀŎŜ!ƴŀƭȅǎƛǎψh.² ..................................................................................................................... мпл 

муΦт 5{tψ¢ǊŀŎŜ!ƴŀƭȅǎƛǎψ!/tw .................................................................................................................... мпн 

мф 5ƛƎƛǘŀƭ ǎƛƎƴŀƭ ǇǊƻŎŜǎǎƛƴƎ όǇǊƻŎŜǎǎƛƴƎ ƻŦ ǎǘǊŜŀƳƛƴƎύ ............................................................................................. мпп 

мфΦм 5{tψhǇŜƴ ............................................................................................................................................ мпп 

мфΦн 5{tψ/ƭƻǎŜ ............................................................................................................................................ мпп 

мфΦо 5{tψCC¢ψ5ŜLƴƛǘ ................................................................................................................................... мпр 

мфΦп 5{tψCC¢ψ/ƻƴŦƛƎǳǊŀǘƛƻƴ ....................................................................................................................... мпс 

мфΦр 5{tψCC¢ψLv{¢ƻ{ǇŜŎǘǊǳƳ .................................................................................................................... мпс 

мфΦс 5{tψ55/ψ5ŜLƴƛǘ .................................................................................................................................. мпт 

мфΦт 5{tψ55/ψ/ƻƴŦƛƎǳǊŀǘƛƻƴ ...................................................................................................................... мпт 

мфΦу 5{tψ55/ψwŜǎŜǘ ................................................................................................................................... мпу 

мфΦф 5{tψ55/ψ9ȄŎǳǘŜ ................................................................................................................................. мпу 

мфΦмл 5{tψ!ǳŘƛƻ!ƴŀƭȅǎƛǎ .............................................................................................................................. мпф 

мфΦмм 5{tψ[tCψ5ŜLƴƛǘ ................................................................................................................................... мрл 

мфΦмн 5{tψ[tCψ/ƻƴŦƛƎǳǊŀǘƛƻƴ ....................................................................................................................... мрм 

мфΦмо 5{tψ[tCψwŜǎŜǘ .................................................................................................................................... мрм 



v 

 

мфΦмп 5{tψ[tCψ9ȄŜŎǳǘŜψwŜŀƭ ........................................................................................................................ мрн 

мфΦмр 5{tψ[tCψ9ȄŜŎǳǘŜψ/ƻƳǇƭŜȄ ................................................................................................................ мрн 

нл !ǇǇŜƴŘƛȄ мΥ !tL wŜǘǳǊƴ ±ŀƭǳŜ LƴŘŜȄ .................................................................................................................... мрп 

 



1 

 

1 hǾŜǊǾƛŜǿ 

This API system consists of dynamic linked libraries and header file. It is used for the secondary 

development of the real-time spectrum and receiver. 

The measurement mode is a core concept of the API system. Different measurement modes have 

different test behavior and capability. As the first step of development, an appropriate measurement 

mode should be selected according to the task. The measurement modes of the API system include the 

sweep mode (SWP), the IQ streaming mode (IQS), the power detection mode (DET), and the real time 

analysis mode (RTA). Fully understanding the mechanism of the measurement modes will help to 

maximize the deviceΩǎ performance and obtain accurate measurement results. 

 

Figure 1 The measurement modes in the API system and the main application scenarios. 

The basic flow of API calls consists of five steps: 1. open the device; 2. configure the device to the 

specified measurement mode with appropriate parameter values; 3. obtain the measurement data; 4. 

execute user-defined process; 5. close the device. 

CƛƎǳǊŜ н ¢ȅǇƛŎŀƭ ŎŀƭƭƛƴƎ ǎǘŜǇǎ ŦƻǊ ǘƘŜ {²t ƳƻŘŜΦ 

Before starting your development, please read the chapter 6 the calling map. This map can be the 

basic framework of your application and it is useful for building a robust and efficient application. 

Measurement Modes

SWP

ωPanoramic 
Spectrum Sweep

ωSpectrum 
monitoring

ωPhase noise

ωHarmonic testing

ωSpurious test

IQS

ωTime domain 
signal viewing

ωIQ Recording

ωFM Demodulation

ωEnd-User 
Applications

DET

ωPulse signal 
observation

ωSignal Power-Time 
Relationship

RTA

ωBurst Signal 
Observation

ωStealth Signal 
Discovery

ωSpectrum 
dynamic 
observation

Device_Open() SWP_Configuration() SWP_GetPartialSweep() UserCode Device_Close()



2 

 

2 ¢ƘŜ ǾŜǊǎƛƻƴ ƻŦ ǘƘŜ 5ŜǾƛŎŜ ŀƴŘ !tL 

The system is a joint operation of multiple software. In this system, the software involved includes 

1) device master firmware (MFM), 2) FPGA firmware (FFM), 3) API, 4) SAStudio4; 5) other applications 

ŘŜǇŜƴŘ ƻƴ ǳǎŜǊΩǎ ǊŜǉǳƛǊŜƳŜƴǘǎ. 

This system uses a unified software version naming rule to manage all the above software. We 

use the format of x.y.z to name software versions, where x is the primary version number, y is the 

secondary version number, and z is the sub-version number. The secondary version number y 

represents the compatibility mark of the software, and all software in the system must have the same 

y secondary version number to operate strictly and correctly. 

For example: MFM version = 0.55.1, FFM version = 0.55.2, API version = 0.55.4, SAStudio4 version 

= 1.55.45, this combination of all software with y = 55 can be matched to run. 

For example, if MFM version = 0.38.1, FFM version = 0.38.4, API version = 0.54.2, SAStudio4 

version = 1.55.45, this combination where the API is an overrun version y = 54 and does not match the 

versions of MFM, FFM, SAStudio4, it will give an incorrect result. 

Please note that the version of the API used corresponds to the version identified on the cover 

page of this brochure, so as to avoid any inconsistency between the description of this brochure and 

the actual API. 
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3 LƴǘǊƻŘǳŎǘƛƻƴ ƻŦ ŦǳƴŎǘƛƻƴ ŎŀǘŜƎƻǊƛŜǎ 

¢ŀōƭŜ м CǳƴŎǘƛƻƴ /ŀǘŜƎƻǊƛŜǎ 

CǳƴŎǘƛƻƴ /ŀǘŜƎƻǊȅ 5ŜǎŎǊƛǇǘƛƻƴ 

5ŜǾƛŎŜ ŀƴŘ ǎȅǎǘŜƳ Dƭƻōŀƭ ŦǳƴŎǘƛƻƴΣ ǘƘŜ ŦǳƴŎǘƛƻƴǎ ǳƴŘŜǊ ǘƘƛǎ ŎŀǘŜƎƻǊȅ Ŏŀƴ ōŜ ŎŀƭƭŜŘ ƛƴ ŀƴȅ ƳŜŀǎǳǊŜƳŜƴǘ ƳƻŘŜΦ 

ƛƴŎƭǳŘƛƴƎ ŦǳƴŎǘƛƻƴǎ ǘƻ ǘǳǊƴ ƻƴκƻŦŦ ǘƘŜ ŘŜǾƛŎŜΣ ǎŜǘ Ǝƭƻōŀƭ ǎŜǘǘƛƴƎǎΣ ƎŜǘ ŘŜǾƛŎŜ ƛƴŦƻǊƳŀǘƛƻƴ ŀƴŘ 

ƎŜǘ ŘŜǾƛŎŜ ǎǘŀǘǳǎΦ 

{²t Lƴ ǘƘƛǎ ƳƻŘŜΣ ǘƘŜ ǊŜŎŜƛǾŜǊ ŀŎƘƛŜǾŜǎ ǘƘŜ Ǝƻŀƭ ƻŦ ǎǇŜŎǘǊǳƳ ǎǿŜŜǇ Ǿƛŀ ŦǊŜǉǳŜƴŎȅ ƘƻǇǇƛƴƎΦ 

!ŦǘŜǊǿŀǊŘǎ ǘƘŜ ōŀǎŜōŀƴŘ ǇŜǊŦƻǊƳǎ ǎǇŜŎǘǊǳƳ ŀƴŀƭȅǎƛǎ ƻƴ ǘƘŜ ǘƛƳŜ ŘƻƳŀƛƴ Řŀǘŀ ǿƛǘƘƛƴ ǘƘŜ 

ŀƴŀƭȅǎƛǎ ōŀƴŘǿƛŘǘƘ ŀŎǉǳƛǊŜŘ ŀǘ ŜŀŎƘ ŦǊŜǉǳŜƴŎȅ ǇƻƛƴǘΣ ŀƴŘ ǊŜǘǳǊƴǎ ǘƘŜ ǎǇŜŎǘǊǳƳ ǊŜǎǳƭǘǎ ǘƻ ǘƘŜ 

ǳǎŜǊΦ {²t ƳƻŘŜ ƛǎ ǎǳƛǘŀōƭŜ ŦƻǊ ŦǊŜǉǳŜƴŎȅ ǘǊŀŎŜπƻǊƛŜƴǘŜŘ ƳŜŀǎǳǊŜƳŜƴǘ ŀƴŘ ŀƴŀƭȅǎƛǎ 

ŀǇǇƭƛŎŀǘƛƻƴǎΦ 

¢Ƙƛǎ ŎŀǘŜƎƻǊȅ ƛƴŎƭǳŘŜǎ ŦǳƴŎǘƛƻƴǎ ŦƻǊ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ƻŦ {²t ƳƻŘŜΣ ŀŎǉǳƛǎƛǘƛƻƴ ƻŦ ǎǇŜŎǘǊǳƳ ŘŀǘŀΣ 

ǘǊƛƎƎŜǊ ŎƻƴǘǊƻƭΣ ŜǘŎΦ 

Lv{ Lƴ ǘƘƛǎ ƳƻŘŜΣ ǎŜǘ ǘƘŜ ŎŜƴǘŜǊ ŦǊŜǉǳŜƴŎȅ Ǉƻƛƴǘ ǘƻ ǘƘŜ ǎǇŜŎƛŦƛŜŘ ŦǊŜǉǳŜƴŎȅ ŀƴŘ ƪŜŜǇ ǘƘŜ ǊŜŎŜƛǾŜǊ 

ǎǘŀǘŜ ǎǳŎƘ ŀǎ ǘƘŜ ƭƻŎŀƭ ƻǎŎƛƭƭŀǘƛƻƴ ŦǊŜǉǳŜƴŎȅ ŦƛȄŜŘΦ ¢ƘŜ ōŀǎŜōŀƴŘ ŀŎǉǳƛǊŜǎ ŀƴŘ ǊŜǘǳǊƴǎ ǘƛƳŜ 

ŘƻƳŀƛƴ Řŀǘŀ ǿƛǘƘƛƴ ǘƘŜ ŀƴŀƭȅǎƛǎ ōŀƴŘǿƛŘǘƘ ǘƻ ǘƘŜ ǳǎŜǊ ōŀǎŜŘ ƻƴ ǘƘŜ ǎǇŜŎƛŦƛŜŘ ǘǊƛƎƎŜǊ ǎƛƎƴŀƭΦ 

Lv{ ƳƻŘŜ ƛǎ ǎǳƛǘŀōƭŜ ŦƻǊ ǎƛƎƴŀƭ ǊŜŎƻǊŘƛƴƎΣ ŘŜƳƻŘǳƭŀǘƛƻƴ ŀƴŀƭȅǎƛǎΣ ŀƴŘ ǎƛƳǳƭǘŀƴŜƻǳǎ Ƴǳƭǘƛπ

ŘƛƳŜƴǎƛƻƴŀƭ ŀƴŀƭȅǎƛǎ ŀǇǇƭƛŎŀǘƛƻƴǎΦ 

¢Ƙƛǎ ŎŀǘŜƎƻǊȅ ƛƴŎƭǳŘŜǎ ŦǳƴŎǘƛƻƴǎ ŦƻǊ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ƻŦ Lv{ ƳƻŘŜΣ ŀŎǉǳƛǎƛǘƛƻƴ ƻŦ ǎǇŜŎǘǊǳƳ ŘŀǘŀΣ 

ŀƴŘ ǘǊƛƎƎŜǊ ŎƻƴǘǊƻƭΦ 

59¢ Lƴ ǘƘƛǎ ƳƻŘŜΣ ǎŜǘ ǘƘŜ ŎŜƴǘŜǊ ŦǊŜǉǳŜƴŎȅ ǘƻ ǘƘŜ ǎǇŜŎƛŦƛŜŘ ŦǊŜǉǳŜƴŎȅ ŀƴŘ ƪŜŜǇ ǘƘŜ ǊŜŎŜƛǾŜǊ ǎǘŀǘŜ 

ǎǳŎƘ ŀǎ ǘƘŜ ƭƻŎŀƭ ƻǎŎƛƭƭŀǘƛƻƴ ŦǊŜǉǳŜƴŎȅ ŦƛȄŜŘΦ ¢ƘŜ ōŀǎŜōŀƴŘ ǇŜǊŦƻǊƳǎ ό59¢ύ ƻƴ ǘƘŜ ǘƛƳŜ 

ŘƻƳŀƛƴ ǎƛƎƴŀƭ ƛƴ ǘƘŜ ŀƴŀƭȅǎƛǎ ōŀƴŘǿƛŘǘƘ ŀƴŘ ǊŜǘǳǊƴǎ ǘƘŜ ǇƻǿŜǊ ǊŜǎǳƭǘ ǘƻ ǘƘŜ ǳǎŜǊ ŀŎŎƻǊŘƛƴƎ 

ǘƻ ǘƘŜ ǎǇŜŎƛŦƛŜŘ ǘǊƛƎƎŜǊ ǎƛƎƴŀƭΦ 59¢ ƳƻŘŜ ƛǎ ǎǳƛǘŀōƭŜ ŦƻǊ ŀǇǇƭƛŎŀǘƛƻƴǎ ǘƘŀǘ ŀǊŜ ǊŜƭŀǘŜŘ ǿƛǘƘ ƛƴπ

ōŀƴŘ ǇƻǿŜǊπǘƛƳŜ ǊŜƭŀǘƛƻƴǎƘƛǇǎΣ ǎǳŎƘ ŀǎ ǇǳƭǎŜ ǇŀǊŀƳŜǘŜǊ ƳŜŀǎǳǊŜƳŜƴǘǎΦ 

¢Ƙƛǎ ŎŀǘŜƎƻǊȅ ƛƴŎƭǳŘŜǎ ŦǳƴŎǘƛƻƴǎ ŦƻǊ ŎƻƴŦƛƎǳǊƛƴƎ ǘƘŜ 59¢ ƳƻŘŜΣ ŀŎǉǳƛǊƛƴƎ ǎǇŜŎǘǊǳƳ ŘŀǘŀΣ ŀƴŘ 

ǘǊƛƎƎŜǊ ŎƻƴǘǊƻƭΦ 

w¢! Lƴ ǘƘƛǎ ƳƻŘŜΣ ǘƘŜ ǊŜŎŜƛǾŜǊ ǎŜǘǎ ǘƘŜ ŎŜƴǘŜǊ ŦǊŜǉǳŜƴŎȅ ǘƻ ǘƘŜ ǎǇŜŎƛŦƛŜŘ ŦǊŜǉǳŜƴŎȅ ŀƴŘ ƪŜŜǇǎ ǘƘŜ 

ǊŜŎŜƛǾŜǊ ǎǘŀǘŜ ŦƛȄŜŘ ǎǳŎƘ ŀǎ ǘƘŜ ƭƻŎŀƭ ƻǎŎƛƭƭŀǘƛƻƴ ŦǊŜǉǳŜƴŎȅΦ ¢ƘŜ ōŀǎŜōŀƴŘ ǇŜǊŦƻǊƳǎ Ŏƻƴǘƛƴǳƻǳǎ 

ǎǇŜŎǘǊǳƳ ŀƴŀƭȅǎƛǎ ƻŦ ǘƘŜ ǘƛƳŜ ŘƻƳŀƛƴ ǎƛƎƴŀƭ ǿƛǘƘƛƴ ǘƘŜ ŀƴŀƭȅǎƛǎ ōŀƴŘǿƛŘǘƘ ŀƴŘ ǊŜǘǳǊƴǎ ǘƘŜ 

ǎǇŜŎǘǊǳƳ ǊŜǎǳƭǘǎ ǘƻ ǘƘŜ ǳǎŜǊΦ w¢! ƳƻŘŜ ƛǎ ǎǳƛǘŀōƭŜ ŦƻǊ ŀǇǇƭƛŎŀǘƛƻƴǎ ǘƘŀǘ ŦƻŎǳǎ ƻƴ ǘǊŀƴǎƛŜƴǘ ŀƴŘ 

ōǳǊǎǘ ǎƛƎƴŀƭǎΣ ǎǳŎƘ ŀǎ ƛƴǘŜǊŦŜǊŜƴŎŜ ŜȄŎƭǳǎƛƻƴ ŀƴŘ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ƻŦ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎ ǎƛƎƴŀƭǎ ƛƴ 

ŎƻƳǇƭŜȄ ŜƭŜŎǘǊƻƳŀƎƴŜǘƛŎ ŜƴǾƛǊƻƴƳŜƴǘǎΦ 

¢Ƙƛǎ ŎŀǘŜƎƻǊȅ ƛƴŎƭǳŘŜǎ ŦǳƴŎǘƛƻƴǎ ǎǳŎƘ ŀǎ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ƻŦ w¢! ƳƻŘŜΣ ŀŎǉǳƛǎƛǘƛƻƴ ƻŦ ǎǇŜŎǘǊǳƳ 

ŘŀǘŀΣ ŀƴŘ ǘǊƛƎƎŜǊ ŎƻƴǘǊƻƭΦ 
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at{ Lƴ ǘƘƛǎ ƳƻŘŜΣ ǘƘŜ ǊŜŎŜƛǾŜǊ Ŏŀƴ ƛǎǎǳŜ ƳǳƭǘƛǇƭŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴǎ ŀƴŘ ŀŎǉǳƛǊŜ Řŀǘŀ ǎŜǉǳŜƴǘƛŀƭƭȅ ƛƴ 

ǘƘŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ƻǊŘŜǊ ƛƴ ŀ ǘƛƳŜπǎƘŀǊƛƴƎ ƳŀƴƴŜǊΦ 

¢Ƙƛǎ ŎŀǘŜƎƻǊȅ ƛƴŎƭǳŘŜǎ ŦǳƴŎǘƛƻƴǎ ǎǳŎƘ ŀǎ at{ ƳƻŘŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴΣ ǎǘŀǊǘƛƴƎ at{ ƳƻŘŜΣ ŀƴŘ 

ŀŎǉǳƛǊƛƴƎ ŘŀǘŀΦ 

!{D ! Ǝƭƻōŀƭ ŦǳƴŎǘƛƻƴ ǘƘŀǘ ŎƻƴǘǊƻƭǎ ǘƘŜ ŘŜǾƛŎŜ ƻǊ ƻƴŜ ƻŦ ǘƘŜ ŀƴŀƭƻƎ ǎƛƎƴŀƭ ƎŜƴŜǊŀǘƻǊ ƻǇǘƛƻƴǎ ǘƘŀǘ 

Ŏŀƴ ōŜ ƛƴǾƻƪŜŘ ƛƴ ŀƴȅ ƳŜŀǎǳǊŜƳŜƴǘ ƳƻŘŜΦ ¢Ƙƛǎ ŎŀǘŜƎƻǊȅ ƛƴŎƭǳŘŜǎ ŦǳƴŎǘƛƻƴǎ ǘƻ ǎŜǘ ƻǳǘǇǳǘ 

sƛƴƎƭŜ ǘƻƴŜ ǎƛƎƴŀƭΣ ǎǿŜŜǇΣ ŜǘŎΦ 

5{t DŜƴŜǊƛŎ ǇƻǎǘπǇǊƻŎŜǎǎƛƴƎ ŦǳƴŎǘƛƻƴǎΣ ƛƴŘŜǇŜƴŘŜƴǘ ƻŦ ƘŀǊŘǿŀǊŜ ǎǘŀǘŜΦ 

¢Ƙƛǎ ŎŀǘŜƎƻǊȅ ƛƴŎƭǳŘŜǎ ŦǳƴŎǘƛƻƴǎ ǎǳŎƘ ŀǎ 55/Σ CC¢ ŀƴŀƭȅǎƛǎΣ ŀƴŘ ǾƛŘŜƻ ŘŜǘŜŎǘƻǊ ŦƻǊ Lv ŘŀǘŀΤ 

ŀƴŘ ƳŜŀǎǳǊŜƳŜƴǘ ŀƴŘ ŀƴŀƭȅǎƛǎ ƻŦ ǎǇŜŎǘǊŀƭ ǘǊŀŎŜǎΣ ǎǳŎƘ ŀǎ LaоΣ ǇƘŀǎŜ ƴƻƛǎŜΣ ŎƘŀƴƴŜƭ ǇƻǿŜǊΣ 

ŀƴŘ ƻŎŎǳǇƛŜŘ ōŀƴŘǿƛŘǘƘΦ 

!{5 !ƴŀƭƻƎ ŘŜƳƻŘǳƭŀǘƛƻƴ Ŏƭŀǎǎ ǇƻǎǘπǇǊƻŎŜǎǎƛƴƎ ŦǳƴŎǘƛƻƴǎΣ ƛƴŘŜǇŜƴŘŜƴǘ ƻŦ ƘŀǊŘǿŀǊŜ ǎǘŀǘŜΦ 

¢Ƙƛǎ ŎŀǘŜƎƻǊȅ ƛƴŎƭǳŘŜǎ ŦǳƴŎǘƛƻƴǎ ǎǳŎƘ ŀǎ !a ŘŜƳƻŘǳƭŀǘƛƻƴΣ Ca ŘŜƳƻŘǳƭŀǘƛƻƴΣ ŜǘŎΦ 

4 ¦ǎƛƴƎ !tL ƛƴ [ƛƴǳȄ  

4.1 Lƴǎǘŀƭƭ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ŦƛƭŜǎΣ ƘŜŀŘŜǊ ŦƛƭŜǎ ŀƴŘ ǎƻ ƭƛōǊŀǊȅ ŦƛƭŜǎ 

Step 1: Determine the specific information of Linux environment. Open a terminal and use the 

commands "uname -a", "gcc -v" and "ldd --version" to determine the current Linux environment's 

system architecture, gcc version and GLIBC version of the current Linux environment, as shown in the 

following Figure: 

 

CƛƎǳǊŜ о 

Please confirm that the current environment is supported according to the terminal 

information, .and contact for technical support if it has not been supported. 
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¢ŀōƭŜ н !ŘŀǇǘŜŘ ǇǊƻŎŜǎǎƻǊǎΣ ŎƻƳǇƛƭŀǘƛƻƴ ŜƴǾƛǊƻƴƳŜƴǘǎΣ ŘƛǎǘǊƛōǳǘƛƻƴǎΦ 

·ус ǇǊƻŎŜǎǎƻǊǎ LƴǘŜƭ ŀƴŘ !a5 ǇǊƻŎŜǎǎƻǊǎ ǎǳǇǇƻǊǘŜŘΦ 

!wa ǇǊƻŎŜǎǎƻǊǎ ŀǊǊŎƘсп όŀǊƳǾуύΣ ŀǊƳǾт ǇǊƻŎŜǎǎƻǊǎΣ ŜΦƎΦ wŀǎǇōŜǊǊȅ tƛ пōΣ wYооффΣ wYорсуΣ 

wYорууΣ ¢рлтΣ bL±L5! WŜǎǘƻƴ ¢·нΦ 

/ƻƳǇƛƭŜǊ ŜƴǾƛǊƻƴƳŜƴǘ ƎŎŎ рΦоΦмΣ Ǝƭƛō нΦнмΦ 

wŜƭŜŀǎŜ ǾŜǊǎƛƻƴ wŀǎǇōŜǊǊȅ tƛ пō ŎǳǎǘƻƳ ǎȅǎǘŜƳΣ ¦ōǳƴǘǳ муΦлпΣ ŜǘŎΦ 

 

Step 2: Confirm the contents of the Linux profile folder, which includes: 

1) the configs folder containing the driver files for the devices in the Linux environment; 

2) the example folder contains an example and the CalFile folder; 

3) the inc folder contains the htra_api header files; 

4) the lib folder contains the compiled so files; 

5) the sh file is a configuration script, please read the README file before using it. The details are 

shown in the following Figure. 

 

CƛƎǳǊŜ п 

If you do not find the corresponding environment information, please contact for technical 

support to get it. 

Step 3: Run the .sh file with the command "sudo sh . /install_htraapi_lib.sh" to run the .sh file and 

install the required configuration files, .so library files and .h library files. Note: Some versions of Linux 

require a declaration after installing the new libraries. This is done by using the "sudo ldconfig" 

command to tell system that the new lib library is installed, as shown in the following Figure. 

 

CƛƎǳǊŜ р 

Step 4: After installing the driver and library, connect the device, you can use the command "lsusb" 

to determine if there is a device connected in the Linux environment. As shown the following Figure, 

where "ID: 6430" is the access device. 
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CƛƎǳǊŜ с 

Step 5: Run the compiled example. Go to the example folder (note: you need to copy the 

calibration file of the device to the CalFile folder, which should be at the same level as the executable), 

type "chmod 777 SWPMode_Standard" in the terminal, and then type ". /SWPMode_Standard" to run 

the SWPMode_Standard example, if it runs normally there will be a spectrum printing message. As 

shown in the following Figure: 

 

CƛƎǳǊŜ т 

Step 6: Actual call to htra_api. Refer to the example folder and copy the CalFile folder and 

examples from the shipping material to the new folder, e.g. copy the SWPMode_Standard.cpp file. 

Then pass the command: "g++ -o SWPMode_Standard SWPMode_Standard.cpp -std=c++11 -lhtraapi -

lliquid -lfftw3 -lusb-1.0 -lpthread" to compile. Once the compilation is complete, you can type in the 

terminal. /SWPMode_Standard to run the executable. 

4.2 ¦ǎƛƴƎ ǘƘŜ !tL ŀƴŘ ŜȄŀƳǇƭŜǎ ƛƴ v¢ 

Step 1: Create a Qt project. 

Step 2: Configure the .so library file and .h library file in the .pro file, as shown in the following 

Figure, where the htraapi folder is the .so and header files. 
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CƛƎǳǊŜ у 

Step3: Place the CalFile folder inside the bin folder and compile the target path of the executable 

(the CalFile folder must be at the same level as the executable). 

Step 4: Execute qmake and rebuild to call the library file normally.  
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5 ¦ǎƛƴƎ ǘƘŜ !tL ƛƴ ǿƛƴŘƻǿǎ  

5.1 Lƴǎǘŀƭƭ ǘƘŜ ŘŜǾƛŎŜ ŘǊƛǾŜǊ 

(1) Before installing the driver, please confirm your computer's Windows version and bit number. 

Then, select the corresponding driver version of your computer to install, as shown in the following 

Figure below.(Note: the driver for Windows 11 is the same as Windows 10.) 

 

CƛƎǳǊŜ ф ǘƘŜ ŘǊƛǾŜǊ ŦƻǊ ŘƛŦŦŜǊŜƴǘ ²ƛƴŘƻǿǎ ǾŜǊǎƛƻƴ ŀƴŘ ōƛǘ ƴǳƳōŜǊΦ 

(2) Run the Install_Driver.bat file as administrator, as shown in the following Figure below. 

 

CƛƎǳǊŜ мл 

(3) After the driver is successfully installed, the result is as shown in the following Figure below. 

 

CƛƎǳǊŜ мм 

(4) After successful installation, you can view the newly installed devices in Device Manager, as 

shown in the following Figure: 
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CƛƎǳǊŜ мн 

5.2 ¦ǎƛƴƎ !tL ƛƴ / ŘŜǾŜƭƻǇƳŜƴǘ ŜƴǾƛǊƻƴƳŜƴǘ ό±{нлмфύ 

Step 1: Open Visual Studio 2019 and Create a new Project, as shown in the following Figure below. 

 

CƛƎǳǊŜ мо 

Step 2: Select the empty project and click Next, as shown in the following Figure below. 
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CƛƎǳǊŜ мп 

Step 3: Name the project with the desired name, e.g. SWP. Set the project location to the desired 

storage location, such as Desktop; the solution name can be the same as the project name. Place the 

solution and project in the same directory, which can be unchecked. Finally click Create, as shown in 

the following Figure below. 

 

CƛƎǳǊŜ мр 
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Step 4: After creation, place the \Windows_API\x86\htra_api folder in the USB provided by 

manufacturer under the project level directory, as shown in the following Figure below. 

 

CƛƎǳǊŜ мс 

Step 5: Double-click to open SWP.sln, create a new SWP.cpp file in the source file, and then click 

Project > Properties in the menu bar above, and set the environment in Configuration Properties > 

Debugging to Path=.. \htra_api, as shown in the following Figure below. 

 

CƛƎǳǊŜ мт 

Step 6: Set Additional Include Directories in Configuration Properties > C/C++ > General to .. 

\htra_api, as shown in the following Figure below. 
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CƛƎǳǊŜ му 

Step 7: Set the additional library directory in Configuration Properties > Linker > General to .. 

\htra_api, as shown in the following Figure below. 

 

CƛƎǳǊŜ мф 

Step 8: Add htra_api.lib to Additional dependencies in Configuration Properties > Linker > Input, 

as shown in the following Figure below. 
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CƛƎǳǊŜ нл 

At this point, the C/C++ project is configured and ready for programming development. 

5.3 / ŜȄŀƳǇƭŜǎ 

Multiple examples in 4 modes are provided, each with a separate project that can be used 

independently. 

{ŜǉǳŜƴŎŜ !tL 9ȄŀƳǇƭŜ 5ŜǎŎǊƛǇǘƛƻƴ 

м {²taƻŘŜψ{ǘŀƴŘŀǊŘ ƛƴǎǘǊǳƳŜƴǘ ƳƻŘŜΣ ŎƻƴŦƛƎǳǊŜ ŀƴŘ ŀŎǉǳƛǊŜ ǘƘŜ ǎǇŜŎǘǊǳƳΦ 

н Lv{ψDŜǘLvψCƛȄŜŘtƻƛƴǘǎ 
Lv{ ŦƛȄŜŘ Ǉƻƛƴǘ ƳƻŘŜ ǘƻ ŎƻƴŦƛƎǳǊŜ ŀƴŘ ƎŜǘ Lv Řŀǘŀ ƻŦ ǳǎŜǊ 

ǎǇŜŎƛŦƛŜŘ ƭŜƴƎǘƘΦ 

о Lv{ψDŜǘLvψ!ŘŀǇǘƛǾŜ 

Lv{ ǘǊƛƎƎŜǊ ƳƻŘŜΣ ǘƘŜ ǳǎŜǊ ŎƻƴŦƛƎǳǊŜǎ ǘƘŜ ǘǊƛƎƎŜǊ ǎǘŀǊǘ ŀƴŘ 

ŜƴŘ ǎƛƎƴŀƭǎΣ ŀƴŘ ƻōǘŀƛƴǎ Lv Řŀǘŀ ŦƻǊ ǘƘŜ ǇŜǊƛƻŘ ǿƘŜƴ ǘƘŜ 

ǘǊƛƎƎŜǊ ǎƛƎƴŀƭ ƛǎ ǾŀƭƛŘΦ 

п 59¢ψDŜǘtƻǿŜǊ¢ǊŀŎŜψCƛȄŜŘtƻƛƴǘǎ  
59¢ ŦƛȄŜŘ Ǉƻƛƴǘ ƳƻŘŜΣ ŎƻƴŦƛƎǳǊŜ ŀƴŘ ƎŜǘ 59¢ Řŀǘŀ ƻŦ ǳǎŜǊ 

ǎǇŜŎƛŦƛŜŘ ƭŜƴƎǘƘΦ 

р 59¢ψDŜǘtƻǿŜǊ¢ǊŀŎŜψ!ŘŀǇǘƛǾŜ 

59¢ ǘǊƛƎƎŜǊ ƳƻŘŜΣ ǘƘŜ ǳǎŜǊ ŎƻƴŦƛƎǳǊŜǎ ǘƘŜ ǘǊƛƎƎŜǊ ǎǘŀǊǘ ŀƴŘ 

ŜƴŘ ǎƛƎƴŀƭǎΣ ŀƴŘ ƎŜǘǎ ǘƘŜ 59¢ Řŀǘŀ ŘǳǊƛƴƎ ǘƘŜ ǾŀƭƛŘƛǘȅ ƻŦ ǘƘŜ 

ǘǊƛƎƎŜǊ ǎƛƎƴŀƭΦ 

с w¢!ψDŜǘwŜŀƭ¢ƛƳŜ{ǇŜŎǘǊǳƳψCƛȄŜŘtƻƛƴǘǎ 
w¢! ŦƛȄŜŘ Ǉƻƛƴǘǎ ƳƻŘŜΣ ŎƻƴŦƛƎǳǊŜ ŀƴŘ ƎŜǘ w¢! Řŀǘŀ ƻŦ ǳǎŜǊ 

ǎǇŜŎƛŦƛŜŘ ƭŜƴƎǘƘΦ 

т w¢!ψDŜǘwŜŀƭ¢ƛƳŜ{ǇŜŎǘǊǳƳψψ!ŘŀǇǘƛǾŜ  

w¢! ǘǊƛƎƎŜǊ ƳƻŘŜΣ ǘƘŜ ǳǎŜǊ ŎƻƴŦƛƎǳǊŜǎ ǘƘŜ ǘǊƛƎƎŜǊ ǎǘŀǊǘ ŀƴŘ 

ŜƴŘ ǎƛƎƴŀƭǎΣ ŀƴŘ ƎŜǘǎ ǘƘŜ w¢! Řŀǘŀ ŘǳǊƛƴƎ ǘƘŜ ǾŀƭƛŘƛǘȅ ƻŦ ǘƘŜ 

ǘǊƛƎƎŜǊ ǎƛƎƴŀƭΦ 

у 5{tψLv{¢ƻ{ǇŜŎǘǊǳƳ Lv Řŀǘŀ ŎƻƴǾŜǊǎƛƻƴ ǘƻ ǎǇŜŎǘǊǳƳ Řŀǘŀ ŜȄŀƳǇƭŜΦ 

ф 5{tψCa5ŜƳƻŘ 9ȄŀƳǇƭŜ ƻŦ Ca ŘŜƳƻŘǳƭŀǘƛƻƴ ƻŦ Lv ŘŀǘŀΦ 
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мл 5{tψ!a5ŜƳƻŘ !ƴ ŜȄŀƳǇƭŜ ƻŦ !a ŘŜƳƻŘǳƭŀǘƛƻƴ ƻŦ Lv ŘŀǘŀΦ 

мм !{Dψ/²hǳǘǇǳǘ 
!ƴ ŜȄŀƳǇƭŜ ƻŦ ŎƻƴǘǊƻƭƭƛƴƎ ƛƴǘŜǊƴŀƭ ǎƛƎƴŀƭ ƎŜƴŜǊŀǘƻǊ ƻŦ ǘƘŜ 

ŘŜǾƛŎŜΦ 

мн 5{tψ55/ 9ȄŀƳǇƭŜ ƻŦ 5ƛƎƛǘŀƭ Řƻǿƴ ŎƻƴǾŜǊǎƛƻƴό55/ύ ƻŦ Lv ŘŀǘŀΦ 

мо 5{tψ[tC 9ȄŀƳǇƭŜ ƻŦ Low-pass filtering ƻŦ Lv ŘŀǘŀΦ 

  

CƛƎǳǊŜ нм 

Take SWPMode_Standard project as an example, the htra_api folder contains all the files related 

to the spectrometer: CalFile folder and .dll, .lib, .h files. The CalFile folder contains the calibration files 

adapted to the local machine. Users need to place the htra_api files in the project level directory to 

use the routines, as shown in the following Figure below. 

 

CƛƎǳǊŜ нн  
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5.4 ¦ǎƛƴƎ ǘƘŜ !tL ǿƛǘƘ ŜȄŀƳǇƭŜǎ ƛƴ v¢ 

Step 1: Open Qt Creator, create the project, select the appropriate naming and creation path, as 

shown in Figure 20; select the appropriate base class to create, then select the corresponding Kits suite, 

and then create the finished project as shown in the following figure: 

 

CƛƎǳǊŜ но 

у  

CƛƎǳǊŜ нп 

Step 2: Add htra_api and three-party libraries to the Qt project. Take adding x64 bit as an example, 

the process is shown below: 

Create a new folder such as htra_api and create three folders as: dll, lib, include; 

Place the corresponding suffix files in the x64 library folder in the U disk into the corresponding 

folder, where the three dll and CalFile folders are placed in the dll folder. As shown in the figure below; 
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CƛƎǳǊŜ нр 

3) Add libraries in Qt > External libraries > Library files > select lib library files, select one and click 

Open, as shown in the figure below (place the htra_api folder in the Qt project path); 

 

CƛƎǳǊŜ нс 
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CƛƎǳǊŜ нт 

4) Click Next to finish, then go to the .pro file and add the remaining libfftw3-3.lib and ibliquid.lib 

with reference to the htra_api.lib that has been added, as shown in the following figure after the 

addition is complete; 

 

CƛƎǳǊŜ ну 

5) Execute qmake and rebuild. Put ... \htra_api\dll folder in the CalFile folder, htra_api.dll, 

libfftw3-3.dll, libliquid.dll copy and paste to the same path of the .exe, as shown in the following figure: 
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CƛƎǳǊŜ нф 

Step 3: At this point the library is added, you can call the library file normally, as shown in the 

following figure: 

 

CƛƎǳǊŜ ол 
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5.5 ¦ǎƛƴƎ !tL ƛƴ ǘƘŜ [ŀōǾƛŜǿ  

First, you need to import htra_api.dll related functions in the Labview environment (Labview 2015 

as an example). 

Step 1: Create a folder and copy the htra_api.dll and htra_api.h in the Windows_APIx86 on the U 

disk, and then create a folder for placing the htra_api.dll exported function (Note: You need to change 

the htra_api.h encoding format to utf-8, and change the parameter type in the exported function to 

uint64_t double, After exporting the function, change the parameter type back to uint64_t type) in vi), 

as shown in the following Figure: 

 

CƛƎǳǊŜ ом 

Step 2: Open Labview and export the API function. The following figure shows: 

 

CƛƎǳǊŜ он 

Step 3: Select Create VI for shared library in the new interface, click Next, select the corresponding 

file in the folder just created by the shared library and header file path, and the header file path can be 

automatically recognized after selecting the shared library path. The following figure shows: 
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CƛƎǳǊŜ оо 

Step 4: Click Next, the configuration includes the path and processing definition, and the 

preprocessing definition can be left blank. The following figure shows: 

 

CƛƎǳǊŜ оп 

Step 5: Click Next and select the function to be exported (it is recommended to export one mode 

at a time). The following figure shows: 
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CƛƎǳǊŜ ор 

Step 6: Click Next, select the vi folder in the path of the project library to store the shared library 

and header file, select Default for other configurations, and then select the error handling method to 

suggest error handling, click Next, as shown in the following figure: 

 

CƛƎǳǊŜ ос 

Step 7: The function call library node is set to run in any thread, next, wait for the function to be 

generated. The following figure shows: 
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CƛƎǳǊŜ от 

Step 8: Check Open Generation Library, view report can be unchecked, click Finish, delete the 

exported functions and DLLs from the project in the pop-up htra_api.lvlib, and close the htra_api.lvlib 

after deletion. The following figure shows: 

 

CƛƎǳǊŜ оу 

Step 9: After the export is completed, the folder is the API function. The following figure shows: 

 

CƛƎǳǊŜ оф 

At this point, the export API function in the Labview environment is complete. 

Further call the relevant functions of the htra_api.dll in the Labview environment. 

Step 1: Open Labview and click Create Project, as shown in the following Figure: 
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CƛƎǳǊŜ пл 

Step 2: Click Done, an empty unnamed project will be created as shown in Figure below: 

 

CƛƎǳǊŜ пм 

Step 3: Save the project, select the presave path, and give the project a name, and then OK, as 

shown in Figure below: 

 

CƛƎǳǊŜ пн 
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Step 4: Create three folders in the project sibling directory, such as GUI, to store the examples; 

Create another folder such as htra_api to store htra_api.dll libraries, CalFile folders, and Labview 

functions htra_api.dll exported; if necessary, create another folder such as Subvi to store subvi. The 

following figure shows: 

 

CƛƎǳǊŜ по 

Step 5: Open the vi folder and copy the folder contents to the htra_api folder in the created 

Labview project; And copy all the contents in the Windows_APIx86 folder on the USB flash drive to the 

htra_api folder in the Labview project. The following figure shows: 

 

CƛƎǳǊŜ пп 

Step 6: Open the project, add the configured GUI folder and htra_api folder to the project, and 

save: 
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CƛƎǳǊŜ пр 

Step 7: Create a VI in the GUI folder, such as named DET_Example. The following figure shows: 

 

CƛƎǳǊŜ пс 

Step 8: You can call the exported Labview API function in the Figure page of the program box, and 

the call process is consistent with that in the C environment. The following figure shows: 

 

CƛƎǳǊŜ пт 

At this point, the API function call in the Labview environment ends. 

Note: Since Labview cannot recognize uint64_t type parameters when exporting the DLL library, 

you need to change the parameter type in the exported function to uint64_t double, and change the 

parameter type back to uint64_t type in vi after successfully exporting the function. It can also be 

modified directly from the Labview example provided. The following figure shows: 
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CƛƎǳǊŜ пу 

After exporting the function, please pay special attention to the number of parameter bits in the 

structure, Labview exported the structure needs to be supplemented to 64 bits, otherwise, the actual 

parameters may be serialized and cause the display to read incorrectly, as shown in the following Figure: 

 

CƛƎǳǊŜ пф  
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5.6 ¦ǎƛƴƎ !tL ƛƴ ǘƘŜ aŀǘƭŀō 

The following is how to call 64-bit htra_api as an example, 32-bit calling methods are basically the 

same as 64-bit. 

Step 1: Install MSYS2 and mingw-w64 GCC, download and install link: https://www.msys2.org/. 

Step 2: Configure MATLAB. 

 (1) Enter in the MATLAB terminal: setenv('MW_MINGW64_LOC','D:msys64mingw64'); Note: The 

address of D:msys64mingw64 is the address where the mingw64 .exe is installed on your computer; 

 (2) Enter άmex -setupέ in the MATLAB terminal, and the configuration of the C compiler is 

complete; 

 (3) To use the C++ compiler, left-click mex -setup C++ in the terminal. 

 

CƛƎǳǊŜ рл 

Step 3:call dll 

 (1) Load DLL: loadlibrary('.htra_apihtra_api.dll', '.htra_apihtra_api.h');      The file paths of %.dll 

and .h must be noted, .\  represents the current .m file path. 

 (2) Determine whether the DLL is loaded: libisloaded('htra_api.dll'); 

 (3) Pointers and struct pointers. For MATLAB, there are no pointer-like variables in C. You can 

create a variable pointer through the libpointer function, and then get the value pointed to by the 

pointer through the get() function. You can create a struct pointer through the libstruct function, and 

then get the value that the struct pointer points to via the get() function. The libstruct function can be 

understood as converting Matlab's structs into C structures. 

Variables created by libpointer or libstruct for subsequent use. If libpointer or libstruct is not used, 

C functions cannot be called normally or values cannot be obtained. 
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CƛƎǳǊŜ рм 

 

CƛƎǳǊŜ рн 

(4) When defining pointer variables, be careful to define them as *Ptr, such as uint32Ptr. 

 

CƛƎǳǊŜ ро 
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6 !tL Ŏŀƭƭ ƭƻƎƛŎ ŀƴŘ Ŏŀƭƭ ƳŀǇ 

6.1 !tL Ŏŀƭƭ ƳŀǇ ŦƻǊ ǎǘŀƴŘŀǊŘ ǎǿŜŜǇ ŦǊŜǉǳŜƴŎȅ ŀƴŀƭȅǎƛǎ ό{²tύ 

 

CƛƎǳǊŜ рп {²t ƳƻŘŜ Ŏŀƭƭ Ŧƭƻǿ ŎƘŀǊǘΦ 
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6.2 !tL Ŏŀƭƭ ƳŀǇ ŦƻǊ Lv {ǘǊŜŀƳƛƴƎ όLv{ύ 

 

CƛƎǳǊŜ рр Lv{ ƳƻŘŜ Ŏŀƭƭ Ŧƭƻǿ ŎƘŀǊǘ όǘǊƛƎƎŜǊ ƳƻŘŜ ƛǎ CƛȄŜŘύΦ 
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CƛƎǳǊŜ рс Lv{ ƳƻŘŜ Ŏŀƭƭ Ŧƭƻǿ ŎƘŀǊǘ όǘǊƛƎƎŜǊ ƳƻŘŜ ƛǎ !ŘŀǇǘƛǾŜύΦ 
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6.3 !tL Ŏŀƭƭ ƳŀǇ ŦƻǊ ŘŜǘŜŎǘƛƻƴ ŀƴŀƭȅǎƛǎ ό59¢ύ 

 

CƛƎǳǊŜ рт 59¢ ƳƻŘŜ Ŏŀƭƭ Ŧƭƻǿ ŎƘŀǊǘ όǘǊƛƎƎŜǊ ƳƻŘŜ ƛǎ CƛȄŜŘύΦ 
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CƛƎǳǊŜ ру 59¢ ƳƻŘŜ Ŏŀƭƭ Ŧƭƻǿ ŎƘŀǊǘ όǘǊƛƎƎŜǊ ƳƻŘŜ ƛǎ !ŘŀǇǘƛǾŜύΦ 



34 

 

6.4 !tL Ŏŀƭƭ ƳŀǇ ŦƻǊ wŜŀƭπǘƛƳŜ !ƴŀƭȅǎƛǎ όw¢!ύ 

 

CƛƎǳǊŜ рф w¢! ƳƻŘŜ Ŏŀƭƭ Ŧƭƻǿ ŎƘŀǊǘ όǘǊƛƎƎŜǊ ƳƻŘŜ ƛǎ CƛȄŜŘύΦ 
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CƛƎǳǊŜ сл w¢! ƳƻŘŜ Ŏŀƭƭ Ŧƭƻǿ ŎƘŀǊǘ όǘǊƛƎƎŜǊ ƳƻŘŜ ƛǎ !ŘŀǇǘƛǾŜύΦ  
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6.5 5ŜǎŎǊƛǇǘƛƻƴ ƻŦ ǘƘŜ Ƴŀƛƴ ŦǳƴŎǘƛƻƴǎ ƻŦ ŜŀŎƘ ƳƻŘŜ 

The core steps of API programming including: open the device, configure the device, acquire the 

data, error and warning suggestions, close the device. It is suggested that reading the API call map 

before programming. 

6.5.1 {ǘŀƴŘŀǊŘ ǎǿŜŜǇ ŦǊŜǉǳŜƴŎȅ ŀƴŀƭȅǎƛǎ {²t ƳƻŘŜ 

1. /ƻƴŦƛƎǳre .ƻƻǘtǊƻŦƛƭŜόōƻƻǘ ŎƻƴŦƛƎǳǊŀǘƛƻƴύΣ .ƻƻǘƘLƴŦƻψ¢ȅǇŜ5ŜŦόǊŜǘǳǊƴ ōƻƻǘ ƛƴŦƻǊƳŀǘƛƻƴύ 

2. /ŀƭƭ 5ŜǾƛŎŜψhǇŜƴ ǘƻ ƻǇŜƴ ǘƘŜ ŘŜǾƛŎŜ 

Determine whether the device is open successfully. If failed and an error code is returned. 

Troubleshooting according to the error code and the API call map (SWP). CƻǊ ŘŜǘŀƛƭǎ ǇƭŜŀǎŜ ŎƘŜŎƪ ǘƘŜ 

!ǇǇŜƴŘƛȄ м: API Return Value Index in the end of the API Programming Guide. 

If successful, configure SWP_Profile. It is used to configure the parameters of SWP mode, 

including start frequency, stop frequency, RBW, reference level and etc. All these parameters are 

encapsulated in the structure of SWP_Profile_TypeDef. 

3. /ŀƭƭ ǘƘŜ ƛƴƛǘƛŀƭƛȊŀǘƛƻƴ ŦǳƴŎǘƛƻƴ ǘƻ ƛƴƛǘƛŀƭƛȊŜ ǘƘŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴ 

There are two functions to initialize the configuration in HTRA API programming: 

1) {²tψ9½tǊƻŦƛƭŜ5ŜLƴƛǘ ƛƴƛǘƛŀƭƛȊŜǎ ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ƻŦ {²t ƳƻŘŜ 

This function is a concise way to initialize the set of configuration parameters of the SWP mode. 

It has a relatively small number of parameters. If you do not have too many restrictions on the data 

requirements, you may choose to call this function. 

2) {²tψtǊƻŦƛƭŜ5ŜLƴƛǘ ƛƴƛǘƛŀƭƛȊŜǎ ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ƻŦ {²t ƳƻŘŜ 

This function initializes the configuration SWP mode configuration parameter set, more 

parameters, configuration is also more standard, if you need to obtain more professional data, please 

choose to call this function. 

4. /ŀƭƭ ǘƘŜ ŘƛǎǘǊƛōǳǘƛƻƴ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ŦǳƴŎǘƛƻƴ ǘƻ ƛǎǎǳŜ ǘƘŜ ǊŜƭŜǾŀƴǘ ŎƻƴŦƛƎǳǊŀǘƛƻƴ 

There are two functions to issue the configuration in HTRA API programming: 

1) {²tψ9½/ƻƴŦƛƎǳǊŀǘƛƻƴ ƛǎǎǳŜǎ ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ƻŦ {²t ƳƻŘŜ 

This function configures the device to simple spectrum sweep mode (SWP Mode) and configure 

the relevant parameters of SWP simple mode. This function is called after SWP_EZProfileDeInit has 

initialized the concise configuration; This configuration parameter is relatively small, you may choose 

to call this function after SWP_EZProfileDeInit. 

2) {²tψ/ƻƴŦƛƎǳǊŀǘƛƻƴ ƛǎǎǳŜǎ ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ƻŦ {²t ƳƻŘŜ 

This function configure the device into the standard spectrum sweep mode (SWP Mode) and 

configure the relevant parameters of SWP standard mode. This function is called after 

SWP_ProfileDeInit has initialized the standard configuration; This configuration has more parameters 
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and the configuration is more standard. If you have called SWP_ProfileDeInit before, please choose to 

call this function. 

Determine whether the delivery parameters are successful. If failed and an error code is returned. 

Troubleshooting according to the error code and the API call map (SWP). CƻǊ ŘŜǘŀƛƭǎΣ ǇƭŜŀǎŜ ŎƘŜŎƪ ǘƘŜ 

!ǇǇŜƴŘƛȄ м: API Return Value Index in the end of the API Programming Guide. 

After the relevant configuration of SWP mode is successfully delivered, the spectrum data 

acquisition function is called. 

5. /ŀƭƭ ǘƘŜ ǎǇŜŎǘǊǳƳ Řŀǘŀ ŀŎǉǳƛǎƛǘƛƻƴ ŦǳƴŎǘƛƻƴ ǘƻ ƎŜǘ ǘƘŜ ǎǇŜŎǘǊǳƳ Řŀǘŀ 

There are two functions to get the spectrum data in HTRA API programming: 

1) {²tψDŜǘtŀǊǘƛŀƭ{ǿŜŜǇ ƎŜǘ ǘƘŜ ǇŀǊǘƛŀƭ ǎǇŜŎǘǊǳƳ Řŀǘŀ ƻŦ {²t ƳƻŘŜ 

This function can obtain the spectrum results obtained at each frequency hopping point in SWP 

mode, and return the frequency hopping point sequence number, frame sequence number and 

auxiliary information of measurement data, so that users can splice the results of multiple sweeps into 

the partial spectrum data and return the function state. If you need to observe the spectrum data at 

each point, you can call this function. 

2) {²tψDŜǘCǳƭƭ{ǿŜŜǇ ƎŜǘ ǘƘŜ Ŧǳƭƭ ǎǇŜŎǘǊǳƳ Řŀǘŀ ƻŦ {²t ƳƻŘŜ 

This function can obtain a whole spectrum result in SWP mode and auxiliary information to obtain 

measurement data, and return the function state at the same time. please call this function to get all 

the spectrum data. 

Determine whether getting spectrum data is successful. If failed and an error code is returned. 

Troubleshooting according to the error code and the API call map (SWP). For details, please check the 

Appendix 1: API Return Value Index in the end of the API Programming Guide. 

6. ²ƘŜƴ ǘƘŜ ǘŜǎǘ ƛǎ ƻǾŜǊΣ 5ŜǾƛŎŜψ/ƭƻǎŜ ƛǎ ŎŀƭƭŜŘ ǘƻ ŎƭƻǎŜ ǘƘŜ ŘŜǾƛŎŜ 

6.5.2 Lv ǎǘǊŜŀƳƛƴƎ Lv{ ƳƻŘŜ ό¢ƘŜ ǘǊƛƎƎŜǊ ƳƻŘŜ ƛǎ CƛȄŜŘύ 

1. /ƻƴŦƛƎǳǊŜ .ƻƻǘtǊƻŦƛƭŜόōƻƻǘ ŎƻƴŦƛƎǳǊŀǘƛƻƴύΣ .ƻƻǘƘLƴŦƻψ¢ȅǇŜ5ŜŦόǊŜǘǳǊƴ ōƻƻǘ ƛƴŦƻǊƳŀǘƛƻƴύ 

2. /ŀƭƭ 5ŜǾƛŎŜψhǇŜƴ ǘƻ ƻǇŜƴ ǘƘŜ ŘŜǾƛŎŜ 

Determine whether the device is open successfully. If failed, an error code is returned. 

Troubleshooting according to the error code and the API call map (IQS). CƻǊ ŘŜǘŀƛƭǎΣ ǇƭŜŀǎŜ ŎƘŜŎƪ ǘƘŜ 

!ǇǇŜƴŘƛȄ м: API Return Value Index in the end of the API Programming Guide. 

If successful, configure IQS_Profile. It is used to configure the parameters of IQS mode, including 

center frequency, reference level, decimate factor and etc. All these parameters are encapsulated in 

the structure of IQS_Profile_TypeDef. 

3. /ŀƭƭ ǘƘŜ ƛƴƛǘƛŀƭƛȊŀǘƛƻƴ ŦǳƴŎǘƛƻƴ ǘƻ ƛƴƛǘƛŀƭƛȊŜ ǘƘŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴ 

There are two functions to initialize the configuration in HTRA API programming: 

1) Lv{ψ9½tǊƻŦƛƭŜ5ŜLƴƛǘ ƛƴƛǘƛŀƭƛȊŜǎ ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ƻŦ Lv{ ƳƻŘŜ 
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This function is a concise way to initialize the set of configuration parameters of the IQS mode. It 

has a relatively small number of parameters. If you do not have too many restrictions on the data, you 

may choose to call this function. 

2) Lv{ψtǊƻŦƛƭŜ5ŜLƴƛǘ ƛƴƛǘƛŀƭƛȊŜǎ ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ƻŦ Lv{ ƳƻŘŜ 

This function initializes the configuration IQS mode configuration parameter set, more parameters, 

configuration is also more standard, if you need to obtain more professional data, please choose to call 

this function. 

4. /ŀƭƭ ǘƘŜ ŘƛǎǘǊƛōǳǘƛƻƴ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ŦǳƴŎǘƛƻƴ ǘƻ ƛǎǎǳŜ ǘƘŜ ǊŜƭŜǾŀƴǘ ŎƻƴŦƛƎǳǊŀǘƛƻƴ 

There are two functions to issue the configuration in HTRA API programming: 

1) Lv{ψ9½/ƻƴŦƛƎǳǊŀǘƛƻƴ ƛǎǎǳŜǎ ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ƻŦ Lv{ ƳƻŘŜ 

This function configures the device to the simple IQ streaming mode (IQS) and configure the 

relevant parameters of IQS simple mode. This function is called after IQS_EZProfileDeInit has initialized 

the concise configuration; This configuration parameter is relatively small, you may choose to call this 

function after IQS_EZProfileDeInit. 

2) Lv{ψ/ƻƴŦƛƎǳǊŀǘƛƻƴ ƛǎǎǳŜǎ ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ƻŦ Lv{ ƳƻŘŜ 

This function configure device into the IQ time domain data streaming mode (IQS).  

In IQS analysis mode, the instrument keeps the LO configuration unchanged to receive RF signals 

with a certain bandwidth centered at the LO frequency. When the decimate factor >1, it can achieve 

continuous time domain recording function (requires PC above a certain configuration). 

This function is called after IQS_ProfileDeInit has initialized the standard configuration; This 

configuration has more parameters and the configuration is more standard. Please choose to call this 

function after IQS_ProfileDeInit. 

Determine whether the delivery parameters are successful. If failed and an error code is returned. 

Troubleshooting according to the error code and the API call map(IQS). CƻǊ ŘŜǘŀƛƭǎ ǇƭŜŀǎŜ ŎƘŜŎƪ ǘƘŜ 

!ǇǇŜƴŘƛȄ м: API Return Value Index in the end of the API Programming Guide. 

5. /ŀƭƭ ǎǘŀǊǘ ǘǊƛƎƎŜǊ ŦǳƴŎǘƛƻƴ όbƻǘ Ŏŀƭƭ ǘƘƛǎ ŦǳƴŎǘƛƻƴ ƛŦ ǘƘŜ ǘǊƛƎƎŜǊ ǎƻǳǊŎŜ ƛǎ ŜȄǘŜǊƴŀƭύ 

After the relevant configuration of IQS mode is successfully issued, it is determined whether the 

trigger source is external or Bus. If triggered by external trigger, it waits for external trigger signal to 

trigger the device and it is no need to call this function. If the Bus is triggered, call IQS_BusTriggerStart 

to trigger the device. 

6. /ŀƭƭ ǘƘŜ Lv{ψDŜǘLv{ǘǊŜŀƳ ǘƻ ƎŜǘ ǘƘŜ Lv Řŀǘŀ 

This function obtains the interleaved IQ data streaming, measurement information and trigger 

information in IQS mode. 

Determine whether obtaining data is successful. If failed and an error code is returned. 

Troubleshooting according to the error code and the API call map (IQS). For details, please check the 

Appendix 1: API Return Value Index in the end of the API Programming Guide. 
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7. ²ƘŜƴ ǘƘŜ ǘŜǎǘ ƛǎ ƻǾŜǊΣ 5ŜǾƛŎŜψ/ƭƻǎŜ ƛǎ ŎŀƭƭŜŘ ǘƻ ŎƭƻǎŜ ǘƘŜ ŘŜǾƛŎŜ 

6.5.3 Lv ǎǘǊŜŀƳƛƴƎ Lv{ ƳƻŘŜ ό¢ƘŜ ǘǊƛƎƎŜǊ ƳƻŘŜ ƛǎ !ŘŀǇǘƛǾŜύ 

1. /ƻƴŦƛƎǳǊŜ .ƻƻǘtǊƻŦƛƭŜόōƻƻǘ ŎƻƴŦƛƎǳǊŀǘƛƻƴύΣ .ƻƻǘƘLƴŦƻψ¢ȅǇŜ5ŜŦόǊŜǘǳǊƴ ōƻƻǘ ƛƴŦƻǊƳŀǘƛƻƴύ 

2. /ŀƭƭ 5ŜǾƛŎŜψhǇŜƴ ǘƻ ƻǇŜƴ ǘƘŜ ŘŜǾƛŎŜ 

Determine whether the device is open successfully. If failed and an error code is returned. 

Troubleshooting according to the error code and the API call map (IQS). CƻǊ ŘŜǘŀƛƭǎΣ ǇƭŜŀǎŜ ŎƘŜŎƪ ǘƘŜ 

!ǇǇŜƴŘƛȄ м: API Return Value Index in the end of the API Programming Guide. 

If the device open is successful, configure IQS_Profile. It is used to configure the parameters of 

IQS mode, including center frequency, reference level, decimate factor and etc. All these parameters 

are encapsulated in the structure of IQS_Profile_TypeDef.  

3. /ŀƭƭ ǘƘŜ ƛƴƛǘƛŀƭƛȊŀǘƛƻƴ ŦǳƴŎǘƛƻƴ ǘƻ ƛƴƛǘƛŀƭƛȊŜ ǘƘŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴ 

There are two functions to initialize the configuration in HTRA API programming: 

1) Lv{ψ9½tǊƻŦƛƭŜ5ŜLƴƛǘ ƛƴƛǘƛŀƭƛȊŜǎ ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ƻŦ Lv{ ƳƻŘŜ 

This function is a concise way to initialize the set of configuration parameters of the IQS mode. It 

has a relatively small number of parameters. If you do not have too many restrictions on the data, you 

may choose to call this function. 

2) Lv{ψtǊƻŦƛƭŜ5ŜLƴƛǘ ƛƴƛǘƛŀƭƛȊŜǎ ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ƻŦ Lv{ ƳƻŘŜ 

This function initializes the configuration IQS mode configuration parameter set, more parameters, 

configuration is also more standard, if you need to obtain more professional data, please choose to call 

this function. 

4. /ŀƭƭ ǘƘŜ ŘƛǎǘǊƛōǳǘƛƻƴ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ŦǳƴŎǘƛƻƴ ǘƻ ƛǎǎǳŜ ǘƘŜ ǊŜƭŜǾŀƴǘ ŎƻƴŦƛƎǳǊŀǘƛƻƴ 

There are two functions to issue the configuration in HTRA API programming: 

1) Lv{ψ9½/ƻƴŦƛƎǳǊŀǘƛƻƴ ƛǎǎǳŜǎ ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ƻŦ Lv{ ƳƻŘŜΦ 

This function configures to the simple IQ streaming mode (IQS) and configure the relevant 

parameters of IQS simple mode. This function is called after IQS_EZProfileDeInit has initialized the 

concise configuration; This configuration parameter is relatively small, you may choose to call this 

function after IQS_EZProfileDeInit. 

IQS_Configuration issues the parameters related to the configuration of IQS mode 

This function configures the device into the IQ time domain data streaming mode (IQS).  

In IQS analysis mode, the instrument keeps the LO configuration unchanged to receive RF signals 

with a certain bandwidth centered at the local oscillator frequency. When the decimate factor >1, it 

can achieve continuous time domain recording function (requires PC above a certain configuration). 

This function is called after IQS_ProfileDeInit has initialized the standard configuration; This 

configuration has more parameters and the configuration is more standard. please choose to call this 

function after IQS_ProfileDeInit. 
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Determine whether the delivery parameters are successful. If failed and an error code is returned. 

Troubleshooting according to the error code and the API call map (IQS). For details, please check the 

Appendix 1: API Return Value Index in the end of the API Programming Guide. 

5. /ŀƭƭ ǘƘŜ ǎǘŀǊǘ ǘǊƛƎƎŜǊ ŦǳƴŎǘƛƻƴ όbƻǘ Ŏŀƭƭ ƛŦ ǘƘŜ ǘǊƛƎƎŜǊ ǎƻǳǊŎŜ ƛǎ ŜȄǘŜǊƴŀƭύ 

After the relevant configuration of IQS mode is successfully issued, it is determined whether the 

trigger source is external or Bus. If it is triggered by external trigger, it waits for external trigger signal 

to trigger the device and no need to call this function. If the Bus is triggered, IQS_BusTriggerStart 

triggers the device. 

6. /ŀƭƭ ǘƘŜ Lv{ψDŜǘLv{ǘǊŜŀƳ ǘƻ ƎŜǘ ǘƘŜ Lv Řŀǘŀ 

This function obtains the interleaved IQ data streaming, measurement information and trigger 

information in IQS mode. 

Determine whether data is obtained successfully. If failed and an error code is returned. 

Troubleshooting according to the error code and the API call map (IQS). For details please check the 

Appendix 1: API Return Value Index in the end of the API Programming Guide. 

7. /ŀƭƭ ǘƘŜ ǎǘƻǇ ǘǊƛƎƎŜǊ ŦǳƴŎǘƛƻƴ όbƻǘ Ŏŀƭƭ ƛŦ ǘƘŜ ǘǊƛƎƎŜǊ ǎƻǳǊŎŜ ƛǎ ŜȄǘŜǊƴŀƭύ 

After data is acquired successfully, it is determined whether the trigger source is triggered by the 

Bus. If triggered by a Bus, IQS_BusTriggerStop is called to stop the device. 

8. ²ƘŜƴ ǘƘŜ ǘŜǎǘ ƛǎ ƻǾŜǊΣ 5ŜǾƛŎŜψ/ƭƻǎŜ ƛǎ ŎŀƭƭŜŘ ǘƻ ŎƭƻǎŜ ǘƘŜ ŘŜǾƛŎŜ 

6.5.4 5ŜǘŜŎǘƛƻƴ ŀƴŀƭȅǎƛǎ 59¢ ƳƻŘŜό¢ƘŜ ǘǊƛƎƎŜǊ ƳƻŘŜ ƛǎ CƛȄŜŘύ 

1. /ƻƴŦƛƎǳǊŜ .ƻƻǘtǊƻŦƛƭŜόōƻƻǘ ŎƻƴŦƛƎǳǊŀǘƛƻƴύΣ .ƻƻǘƘLƴŦƻψ¢ȅǇŜ5ŜŦόǊŜǘǳǊƴ ōƻƻǘ ƛƴŦƻǊƳŀǘƛƻƴύ 

2. /ŀƭƭ 5ŜǾƛŎŜψhǇŜƴ ǘƻ ƻǇŜƴ ǘƘŜ ŘŜǾƛŎŜ 

Determine whether the device is open successfully. If failed and an error code is returned. 

Troubleshooting according to the error code and the API call map (DET). CƻǊ ŘŜǘŀƛƭǎΣ ǇƭŜŀǎŜ ŎƘŜŎƪ ǘƘŜ 

!ǇǇŜƴŘƛȄ м: API Return Value Index in the end of the API Programming Guide. 

If successful, configure DET_Profile. It is used to configure the parameters of DET mode, including 

center frequency, reference level, decimate factor and etc. All these parameters are encapsulated in 

the structure of DET_Profile_TypeDef.  

3. /ŀƭƭ ǘƘŜ ƛƴƛǘƛŀƭƛȊŀǘƛƻƴ ŦǳƴŎǘƛƻƴ ǘƻ ƛƴƛǘƛŀƭƛȊŜ ǘƘŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴ 

There are two functions to initialize the configuration in HTRA API programming: 

1) 59¢ψ9½tǊƻŦƛƭŜ5ŜLƴƛǘ ƛƴƛǘƛŀƭƛȊŜǎ ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ƻŦ 59¢ ƳƻŘŜΦ 

This function is a concise way to initialize the set of configuration parameters of the DET mode. It 

has a relatively small number of parameters. If you do not have too many restrictions on the data, you 

may choose to call this function. 

2) 59¢ψtǊƻŦƛƭŜ5ŜLƴƛǘ ƛƴƛǘƛŀƭƛȊŜǎ ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ƻŦ 59¢ ƳƻŘŜ 

This function initializes the configuration DET mode configuration parameter set, more 
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parameters, configuration is also more standard, if you need to obtain more professional data, please 

choose to call this function. 

4. /ŀƭƭ ǘƘŜ ŘƛǎǘǊƛōǳǘƛƻƴ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ŦǳƴŎǘƛƻƴ ǘƻ ŘŜƭƛǾŜǊ ǘƘŜ ǊŜƭŜǾŀƴǘ ŎƻƴŦƛƎǳǊŀǘƛƻƴ 

There are two functions to issue the configuration in HTRA API programming: 

1) 59¢ψ9½/ƻƴŦƛƎǳǊŀǘƛƻƴ ƛǎǎǳŜǎ ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ƻŦ 59¢ ƳƻŘŜ 

This function configures the device to the simple IQ detection analysis (DET) and configure the 

relevant parameters of DET simple mode. This function is called after DET_EZProfileDeInit has 

initialized the concise configuration; This configuration parameter is relatively small, you may choose 

to call this function after DET_EZProfileDeInit. 

2) 59¢ψ/ƻƴŦƛƎǳǊŀǘƛƻƴ ƛǎǎǳŜǎ ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ƻŦ 59¢ ƳƻŘŜ 

This function is called after DET_ProfileDeInit has initialized the standard configuration; This 

configuration has more parameters and the configuration is more standard. Please choose to call this 

function after DET_ProfileDeInit. 

Determine whether the parameters are delivered successfully. If failed and an error code is 

returned. Troubleshooting according to the error code and the API call map (DET). CƻǊ ŘŜǘŀƛƭǎΣ ǇƭŜŀǎŜ 

ŎƘŜŎƪ ǘƘŜ !ǇǇŜƴŘƛȄ м: API Return Value Index in the end of the API Programming Guide. 

5. /ŀƭƭ ǘƘŜ ǘǊƛƎƎŜǊ ŦǳƴŎǘƛƻƴ όbƻǘ Ŏŀƭƭ ƛŦ ǘƘŜ ǘǊƛƎƎŜǊ ǎƻǳǊŎŜ ƛǎ ŜȄǘŜǊƴŀƭύ 

After the relevant configuration of DET mode is successfully issued, it is determined whether the 

trigger source is external or Bus. If triggered by external trigger, it waits for external trigger signal to 

trigger the device at this time, and no need to call this function. If the Bus is triggered, 

DET_BusTriggerStart triggers the device. 

6. /ŀƭƭ ǘƘŜ 59¢ψDŜǘ¢ǊŀŎŜ ǘƻ ƎŜǘ ǘƘŜ 59¢  Řŀǘŀ 

This function obtains the interleaved DET data and trigger information in DET mode. 

Determine whether the getting data is successful. If it is failed and an error code is returned. 

Troubleshooting according to the error code and the API call map(DET). For details please check the 

Appendix 1: API Return Value Index in the end of the API Programming Guide. 

7. ²ƘŜƴ ǘƘŜ ǘŜǎǘ ƛǎ ƻǾŜǊΣ 5ŜǾƛŎŜψ/ƭƻǎŜ ƛǎ ŎŀƭƭŜŘ ǘƻ ǎƘǳǘ Řƻǿƴ ǘƘŜ ŘŜǾƛŎŜ 

6.5.5 5ŜǘŜŎǘƛƻƴ ŀƴŀƭȅǎƛǎ 59¢ ƳƻŘŜ ό¢ƘŜ ǘǊƛƎƎŜǊ ƳƻŘŜ ƛǎ !ŘŀǇǘƛǾŜύ 

1. /ƻƴŦƛƎǳǊŜ .ƻƻǘtǊƻŦƛƭŜόōƻƻǘ ŎƻƴŦƛƎǳǊŀǘƛƻƴύΣ  .ƻƻǘƘLƴŦƻψ¢ȅǇŜ5ŜŦόǊŜǘǳǊƴ ōƻƻǘ ƛƴŦƻǊƳŀǘƛƻƴύ 

2. /ŀƭƭ 5ŜǾƛŎŜψhǇŜƴ ǘƻ ƻǇŜƴ ǘƘŜ ŘŜǾƛŎŜ 

Determine whether the device is open successfully. If the device open is failed and an error code 

is returned. Troubleshooting according to the error code and the API call map (DET). CƻǊ ŘŜǘŀƛƭǎΣ ǇƭŜŀǎŜ 

ŎƘŜŎƪ ǘƘŜ !ǇǇŜƴŘƛȄ м: API Return Value Index in the end of the API Programming Guide. 

If the device open is successful, configure DET_Profile. It used to configure the parameters of DET 

mode, including center frequency, reference level, decimate factor and etc. All these parameters are 
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encapsulated in the structure of DET_Profile_TypeDef.  

3. /ŀƭƭ ǘƘŜ ƛƴƛǘƛŀƭƛȊŀǘƛƻƴ ŦǳƴŎǘƛƻƴ ǘƻ ƛƴƛǘƛŀƭƛȊŜ ǘƘŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴ 

There are two functions to initialize the configuration in HTRA API programming: 

мύ 59¢ψ9½tǊƻŦƛƭŜ5ŜLƴƛǘ ƛƴƛǘƛŀƭƛȊŜǎ ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ƻŦ 59¢ ƳƻŘŜ 

This function is a concise way to initialize the set of configuration parameters of the DET mode. It 

has a relatively small number of parameters. If you do not have too many restrictions on the data 

requirements, you may choose to call this function. 

нύ 59¢ψtǊƻŦƛƭŜ5ŜLƴƛǘ ƛƴƛǘƛŀƭƛȊŜǎ ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ƻŦ 59¢ ƳƻŘŜ 

This function initializes the configuration DET mode configuration parameter set, more 

parameters, configuration is also more standard, if you need to obtain more professional data, please 

choose to call this function. 

4. /ŀƭƭ ǘƘŜ ŘƛǎǘǊƛōǳǘƛƻƴ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ŦǳƴŎǘƛƻƴ ǘƻ ƛǎǎǳŜ ǘƘŜ ǊŜƭŜǾŀƴǘ ŎƻƴŦƛƎǳǊŀǘƛƻƴ 

There are two functions to issue the configuration in HTRA API programming: 

мύ59¢ψ9½/ƻƴŦƛƎǳǊŀǘƛƻƴ ƛǎǎǳŜǎ ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ƻŦ 59¢ ƳƻŘŜ 

This function config the spectrometer device to the simple IQ detection analysis (DET) and config 

the relevant parameters of DET simple mode. This function is called after DET_EZProfileDeInit has 

initialized the concise configuration; This configuration parameter is relatively small, you may choose 

to call this function after DET_EZProfileDeInit. 

нύ59¢ψ/ƻƴŦƛƎǳǊŀǘƛƻƴ ƛǎǎǳŜǎ ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ƻŦ 59¢ ƳƻŘŜ 

This function is called after DET_ProfileDeInit has initialized the standard configuration; This 

configuration has more parameters and the configuration is more standard. Please choose to call this 

function after DET_ProfileDeInit. 

Determine whether the parameters are delivered successfully. If failed and an error code is 

returned. Troubleshooting according to the error code and the API call map (DET). CƻǊ ŘŜǘŀƛƭǎΣ ǇƭŜŀǎŜ 

ŎƘŜŎƪ ǘƘŜ !ǇǇŜƴŘƛȄ м: API Return Value Index in the end of the API Programming Guide. 

5. /ŀƭƭ ǘƘŜ ǘǊƛƎƎŜǊ ŦǳƴŎǘƛƻƴ όbƻǘ Ŏŀƭƭ ƛŦ ǘƘŜ ǘǊƛƎƎŜǊ ǎƻǳǊŎŜ ƛǎ ŜȄǘŜǊƴŀƭύ 

After the relevant configuration of DET mode is successfully issued, it is determined whether the 

trigger source is external or Bus. If triggered by external trigger, it waits for external trigger signal to 

trigger the device and no need to call this function. If the Bus is triggered, DET_BusTriggerStart triggers 

the device. 

6. /ŀƭƭ ǘƘŜ 59¢ψDŜǘ¢ǊŀŎŜ ǘƻ ƎŜǘ ǘƘŜ 59¢  Řŀǘŀ 

This function obtains the interleaved DET data and trigger information in DET mode. 

Determine whether the data is obtained successfully. If failed and an error code is returned. 

Troubleshooting according to the error code and the API call map (DET). For details, please check the 

Appendix 1: API Return Value Index in the end of the API Programming Guide. 

7. /ŀƭƭ ǘƘŜ ǎǘƻǇ ǘǊƛƎƎŜǊ ŦǳƴŎǘƛƻƴ όbƻǘ Ŏŀƭƭ ƛŦ ǘƘŜ ǘǊƛƎƎŜǊ ǎƻǳǊŎŜ ƛǎ ŜȄǘŜǊƴŀƭύ 
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After data is acquired successfully, it is determined whether the trigger source is triggered by the 

Bus. If it is triggered by a Bus, DET_BusTriggerStop is called to stop the triggering device. 

8. ²ƘŜƴ ǘƘŜ ǘŜǎǘ ƛǎ ƻǾŜǊΣ 5ŜǾƛŎŜψ/ƭƻǎŜ ƛǎ ŎŀƭƭŜŘ ǘƻ ŎƭƻǎŜ ǘƘŜ ŘŜǾƛŎŜ 

6.5.6 wŜŀƭπǘƛƳŜ ŀƴŀƭȅǎƛǎ w¢! ƳƻŘŜ ό¢ƘŜ ǘǊƛƎƎŜǊ ƳƻŘŜ ƛǎ CƛȄŜŘύ 

1. /ƻƴŦƛƎǳǊŜ .ƻƻǘtǊƻŦƛƭŜόōƻƻǘ ŎƻƴŦƛƎǳǊŀǘƛƻƴύΣ  .ƻƻǘƘLƴŦƻψ¢ȅǇŜ5ŜŦόǊŜǘǳǊƴ ōƻƻǘ ƛƴŦƻǊƳŀǘƛƻƴύ 

2. /ŀƭƭ 5ŜǾƛŎŜψhǇŜƴ ǘƻ ƻǇŜƴ ǘƘŜ ŘŜǾƛŎŜ 

Determine whether the device is open successfully. If failed and an error code is returned. 

Troubleshooting according to the error code and the API call map (RTA). CƻǊ ŘŜǘŀƛƭǎΣ ǇƭŜŀǎŜ ŎƘŜŎƪ ǘƘŜ 

!ǇǇŜƴŘƛȄ м: API Return Value Index in the end of the API Programming Guide. 

If successful, configure RTA_Profile. It used to configure the parameters of RTA mode, including 

center frequency, reference level, decimate factor and etc. All these parameters are encapsulated in 

the structure of RTA_Profile_TypeDef. 

3. /ŀƭƭ ǘƘŜ ƛƴƛǘƛŀƭƛȊŀǘƛƻƴ ŦǳƴŎǘƛƻƴ ǘƻ ƛƴƛǘƛŀƭƛȊŜ ǘƘŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴ 

There are two functions to initialize the configuration in HTRA API programming: 

мύw¢!ψ9½tǊƻŦƛƭŜ5ŜLƴƛǘ ƛƴƛǘƛŀƭƛȊŜǎ ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ƻŦ w¢! ƳƻŘŜ 

This function is a concise way to initialize the set of configuration parameters of the RTA mode. It 

has a relatively small number of parameters. If you do not have too many restrictions on the data 

requirements, you may choose to call this function. 

нύw¢!ψtǊƻŦƛƭŜ5ŜLƴƛǘ ƛƴƛǘƛŀƭƛȊŜǎ ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ƻŦ w¢! ƳƻŘŜ 

This function initializes the configuration RTA mode configuration parameter set, more 

parameters, configuration is also more standard, if you need to obtain more professional data, please 

choose to call this function. 

4. /ŀƭƭ ǘƘŜ ŘƛǎǘǊƛōǳǘƛƻƴ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ŦǳƴŎǘƛƻƴ ǘƻ ŘŜƭƛǾŜǊ ǘƘŜ ǊŜƭŜǾŀƴǘ ŎƻƴŦƛƎǳǊŀǘƛƻƴ 

There are two functions to issue the configuration in HTRA API programming: 

мύw¢!ψ9½/ƻƴŦƛƎǳǊŀǘƛƻƴ ŘŜƭƛǾŜǊǎ ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ƻŦ w¢! ƳƻŘŜ 

This function configures the device to the simple real-time analysis (RTA) and configure the 

relevant parameters of RTA simple mode. This function is called after RTA_EZProfileDeInit has 

initialized the concise configuration; This configuration parameter is relatively small, you may choose 

to call this function after RTA_EZProfileDeInit. 

нύw¢!ψ/ƻƴŦƛƎǳǊŀǘƛƻƴ ƛǎǎǳŜǎ ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ƻŦ w¢! ƳƻŘŜ 

This function is called after RTA_ProfileDeInit has initialized the standard configuration; This 

configuration has more parameters and the configuration is more standard. Please choose to call this 

function after RTA_ProfileDeInit. 

Determine whether parameters are delivered successful. If it is failed and an error code is returned. 
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Troubleshooting according to the error code and the API call map (RTA). CƻǊ ŘŜǘŀƛƭǎΣ ǇƭŜŀǎŜ ŎƘŜŎƪ ǘƘŜ 

!ǇǇŜƴŘƛȄ м: API Return Value Index in the end of the API Programming Guide. 

5. /ŀƭƭ ǘƘŜ ǘǊƛƎƎŜǊ ŦǳƴŎǘƛƻƴ όbƻǘ Ŏŀƭƭ ƛŦ ǘƘŜ ǘǊƛƎƎŜǊ ǎƻǳǊŎŜ ƛǎ ŜȄǘŜǊƴŀƭύ 

After the relevant configuration of RTA mode is successfully issued, it is determined whether the 

trigger source is external or Bus. If it is triggered by external trigger, it waits for external trigger signal 

to trigger the device and no need to call this function. If the Bus is triggered, RTA_BusTriggerStart 

triggers the device. 

6. /ŀƭƭ ǘƘŜ w¢!ψDŜǘwŜŀƭ¢ƛƳŜ{ǇŜŎǘǊǳƳ ǘƻ ƎŜǘ ǘƘŜ w¢! Řŀǘŀ 

This function obtains the interleaved RTA data and trigger information in RTA mode. 

Determine whether data is obtained successfully. If failed and an error code is returned. 

Troubleshooting according to the error code and the API call map (RTA). For details, please check the 

Appendix 1: API Return Value Index in the end of the API Programming Guide. 

7. ²ƘŜƴ ǘƘŜ ǘŜǎǘ ƛǎ ƻǾŜǊΣ 5ŜǾƛŎŜψ/ƭƻǎŜ ƛǎ ŎŀƭƭŜŘ ǘƻ ŎƭƻǎŜ ǘƘŜ ŘŜǾƛŎŜ 

6.5.7 wŜŀƭπǘƛƳŜ ŀƴŀƭȅǎƛǎ w¢! ƳƻŘŜ ό¢ƘŜ ǘǊƛƎƎŜǊ ƳƻŘŜ ƛǎ !ŘŀǇǘƛǾŜύ 

1. /ƻƴŦƛƎǳǊŜ .ƻƻǘtǊƻŦƛƭŜόōƻƻǘ ŎƻƴŦƛƎǳǊŀǘƛƻƴύΣ  .ƻƻǘƘLƴŦƻψ¢ȅǇŜ5ŜŦόǊŜǘǳǊƴ ōƻƻǘ ƛƴŦƻǊƳŀǘƛƻƴύ 

2. /ŀƭƭ 5ŜǾƛŎŜψhǇŜƴ ǘƻ ƻǇŜƴ ǘƘŜ ŘŜǾƛŎŜ 

Determine whether the device is open successfully. If failed and an error code is returned. 

Troubleshooting according to the error code and the API call map (RTA). CƻǊ ŘŜǘŀƛƭǎΣ ǇƭŜŀǎŜ ŎƘŜŎƪ ǘƘŜ 

!ǇǇŜƴŘƛȄ м: API Return Value Index in the end of the API Programming Guide. 

If successful, configure RTA_Profile. It is used to configure the parameters of RTA mode, including 

center frequency, reference level, decimate factor and etc. All these parameters are encapsulated in 

the structure of RTA_Profile_TypeDef. 

3. /ŀƭƭ ǘƘŜ ƛƴƛǘƛŀƭƛȊŀǘƛƻƴ ŦǳƴŎǘƛƻƴ ǘƻ ƛƴƛǘƛŀƭƛȊŜ ǘƘŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴ 

There are two functions to initialize the configuration in HTRA API programming: 

мύ w¢!ψ9½tǊƻŦƛƭŜ5ŜLƴƛǘ ƛƴƛǘƛŀƭƛȊŜǎ ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ƻŦ w¢! ƳƻŘŜ 

This function is a concise way to initialize the set of configuration parameters of the RTA mode. It 

has a relatively small number of parameters. If you do not have too many restrictions on the data 

requirements, you may choose to call this function. 

нύ w¢!ψtǊƻŦƛƭŜ5ŜLƴƛǘ ƛƴƛǘƛŀƭƛȊŜǎ ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ƻŦ w¢! ƳƻŘŜ 

This function initializes the configuration RTA mode configuration parameter set, more 

parameters, configuration is also more standard, if you need to obtain more professional data, please 

choose to call this function. 

4. /ŀƭƭ ǘƘŜ ŘƛǎǘǊƛōǳǘƛƻƴ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ŦǳƴŎǘƛƻƴ ǘƻ ƛǎǎǳŜ ǘƘŜ ǊŜƭŜǾŀƴǘ ŎƻƴŦƛƎǳǊŀǘƛƻƴ 

There are two functions to issue the configuration in HTRA API programming: 
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мύw¢!ψ9½/ƻƴŦƛƎǳǊŀǘƛƻƴ ƛǎǎǳŜǎ ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ƻŦ w¢! ƳƻŘŜ 

This function configures the device to the simple real-time analysis (RTA) and configure the 

relevant parameters of RTA simple mode. This function is called after RTA_EZProfileDeInit has 

initialized the concise configuration; This configuration parameter is relatively small, you may choose 

to call this function after RTA_EZProfileDeInit. 

нύw¢!ψ/ƻƴŦƛƎǳǊŀǘƛƻƴ ƛǎǎǳŜǎ ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ƻŦ w¢! ƳƻŘŜ 

This function is called after RTA_ProfileDeInit has initialized the standard configuration; This 

configuration has more parameters and the configuration is more standard. Please choose to call this 

function after RTA_ProfileDeInit. 

Determine whether parameters are delivered successful.ly If failed and an error code is returned. 

Troubleshooting according to the error code and the API call map (RTA). CƻǊ ŘŜǘŀƛƭǎΣ ǇƭŜŀǎŜ ŎƘŜŎƪ ǘƘŜ 

!ǇǇŜƴŘƛȄ м: API Return Value Index in the end of the API Programming Guide. 

5. /ŀƭƭ ǘƘŜ ǘǊƛƎƎŜǊ ŦǳƴŎǘƛƻƴ ό¢Ƙƛǎ ŦǳƴŎǘƛƻƴ ƴŜŜŘ ƴƻǘ ōŜ ŎŀƭƭŜŘ ƛŦ ǘƘŜ ǘǊƛƎƎŜǊ ǎƻǳǊŎŜ ƛǎ ŜȄǘŜǊƴŀƭύ 

After the relevant configuration of RTA mode is successfully issued, it is determined whether the 

trigger source is external or Bus. If it is triggered by external trigger, it waits for external trigger signal 

to trigger the device and no need to call this function. If the Bus is triggered, RTA_BusTriggerStart 

triggers the device. 

6. /ŀƭƭ ǘƘŜ w¢!ψDŜǘwŜŀƭ¢ƛƳŜ{ǇŜŎǘǊǳƳ ǘƻ ƎŜǘ ǘƘŜ w¢! Řŀǘŀ 

This function obtains the interleaved RTA data and trigger information in RTA mode. 

Determine whether the data is obtained successfully. If failed and an error code is returned. 

Troubleshooting according to the error code and the API call map (RTA). For details, please check the 

Appendix 1: API Return Value Index in the end of the API Programming Guide. 

7. /ŀƭƭ ǘƘŜ ǎǘƻǇ ǘǊƛƎƎŜǊ ŦǳƴŎǘƛƻƴ όbƻǘ Ŏŀƭƭ ƛŦ ǘƘŜ ǘǊƛƎƎŜǊ ǎƻǳǊŎŜ ƛǎ ŜȄǘŜǊƴŀƭύ 

After data is successfully acquired, it is determined whether the trigger source is Bus. If triggered 

by a Bus, RTA_BusTriggerStop is called to stop the triggering device. 

8. ²ƘŜƴ ǘƘŜ ǘŜǎǘ ƛǎ ƻǾŜǊΣ 5ŜǾƛŎŜψ/ƭƻǎŜ ƛǎ ŎŀƭƭŜŘ ǘƻ ŎƭƻǎŜ ǘƘŜ ŘŜǾƛŎŜ 

7 LƳǇƻǊǘŀƴǘ ǾŀǊƛŀōƭŜǎ ŘŜŦƛƴƛǘƛƻƴ ǊŜŦŜǊŜƴŎŜ 

This section lists some of the important parameters involved in the spectrum analyzer/receiver 

devices. A good understanding of these parameters is important for proper use of the devices. They 

are summarized here for easy reference in case of preview or problems. 

7.1 {ȅǎǘŜƳ 

{ŜǉǳŜƴŎŜ tŀǊŀƳŜǘŜǊǎ !ǇǇƭƛŎŀōƭŜ aƻŘŜ 5ŜǎŎǊƛǇǘƛƻƴ 
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м 5ŜǾƛŎŜ ƳŜƳƻǊȅ 

ǇƻƛƴǘŜǊ 

ǾƻƛŘ ϝϝ5ŜǾƛŎŜ 

5ŜǾƛŎŜκ{²tκLv{κ59¢κ

w¢! 

¢Ƙƛǎ ǇŀǊŀƳŜǘŜǊ ƛǎ ŀ ǊŜŦŜǊŜƴŎŜ ǘƻ ǘƘŜ ƳŜƳƻǊȅ ǎǇŀŎŜ 

ǊŜǉǳƛǊŜŘ ŦƻǊ ǘƘŜ ŘŜǾƛŎŜ ǘƻ ǊǳƴΦ ²ƘŜƴ ǘƘŜ !tL ƛǎ ŎŀƭƭŜŘΣ ǘƘŜ 

ŘŜǾƛŎŜ Ƴǳǎǘ ōŜ ƛƴŘŜȄŜŘ ōȅ ǘƘƛǎ ǊŜŦŜǊŜƴŎŜΦ 

н 5ŜǾƛŎŜ¦L5 5ŜǾƛŎŜ 9ŀŎƘ ŘŜǾƛŎŜ Ƙŀǎ ŀ ǳƴƛǉǳŜ ŘŜǾƛŎŜ L5Σ ǇƭŜŀǎŜ ǳǎŜ ǘƘƛǎ L5 ǘƻ 

ŘƛǎǘƛƴƎǳƛǎƘ ōŜǘǿŜŜƴ ŘƛŦŦŜǊŜƴǘ ƛƴŘƛǾƛŘǳŀƭ ŘŜǾƛŎŜǎΦ 

7.2 !ƳǇƭƛǘƛǘǳŘŜ 

{ŜǉǳŜƴŎŜ tŀǊŀƳŜǘŜǊǎ !ǇǇƭƛŎŀōƭŜ aƻŘŜ 5ŜǎŎǊƛǇǘƛƻƴ 

м wŜŦ[ŜǾŜƭψŘ.Ƴ {²tκLv{κ59¢κw¢! ¢ƘŜ ǎȅǎǘŜƳ ǳǎŜǎ ŀǳǘƻ Ǝŀƛƴ ǎŜǘǘƛƴƎ ōȅ ŘŜŦŀǳƭǘΦ !ǘǘŜƴǳŀǘƻǊ 

ό!ǘǘŜƴύ ŀƴŘ ǇǊŜŀƳǇƭƛŦƛŜǊ ŀǊŜ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ŎƻƴŦƛƎǳǊŜŘ ōȅ 

ǘƘŜ ǎȅǎǘŜƳ ōŀǎŜŘ ƻƴ wŜŦ[ŜǾŜƭψŘ.ƳΦ Lƴ {²t ƳƻŘŜΣ 

wŜŦ[ŜǾŜƭψŘ.Ƴ ƛƴŘƛŎŀǘŜǎ ǘƘŜ ƳŀȄƛƳǳƳ ƛƴǇǳǘ ǇƻǿŜǊ ǘƘŀǘ 

ǘƘŜ ǎȅǎǘŜƳ Ŏŀƴ Ƴŀƛƴǘŀƛƴ ŀŎŎǳǊŀǘŜ ǊŜǎǳƭǘǎ ǿƛǘƘƛƴ ǘƘŜ ǎŜǘ 

ŦǊŜǉǳŜƴŎȅ ǊŀƴƎŜΦ CƻǊ ŦƛȄŜŘπŦǊŜǉǳŜƴŎȅ ƳƻŘŜǎΣ ǎǳŎƘ ŀǎ 

Lv{κ59¢κw¢! ƳƻŘŜΣ wŜŦ[ŜǾŜƭψŘ.Ƴ ŀǇǇƭƛŜǎ ǘƻ ǘƘŜ ǎŜǘ 

/ŜƴǘŜǊCǊŜǉψIȊΦ ¢ƘŜ ǎȅǎǘŜƳ ǊŜǘŀƛƴǎ ŀ ƳŀǊƎƛƴ ƛƴ ƘŀƴŘƭƛƴƎ 

wŜŦ[ŜǾŜƭψŘ.ƳΣ ǘȅǇƛŎŀƭƭȅ мϤс Ř.Φ {ƻƳŜǘƛƳŜǎ ŜǾŜƴ ƛŦ ǘƘŜ 

ƛƴǇǳǘ ǇƻǿŜǊ ƛǎ ƎǊŜŀǘŜǊ ǘƘŀƴ wŜŦ[ŜǾŜƭψŘ.ƳΣ ǘƘŜ ǎȅǎǘŜƳ ǿƛƭƭ 

ǎǘƛƭƭ ƴƻǘ ǊŜǇƻǊǘ ŀ ǎŀǘǳǊŀǘƛƻƴ ǿŀǊƴƛƴƎΦ 

 !ǘǘŜƴ  !ǘǘŜƴ ŘŜŦŀǳƭǘ ƛǎ ŀǳǘƻƳŀǘƛŎ ό!ǘǘŜƴ Ґ πмύΣ ǿƘŜƴ ǘƘŜ ǎȅǎǘŜƳ ƛǎ 

ŎƻƳǇƭŜǘŜƭȅ ōȅ wŜŦ[ŜǾŜƭψŘ.Ƴ ǎǇŜŎƛŦƛŜŘ ŎƘŀƴƴŜƭ ƎŀƛƴΦ 

²ƘŜƴ ȅƻǳ ƴŜŜŘ ǘƻ Ƴŀƴǳŀƭƭȅ ǎŜǘ ǘƘŜ ŎƘŀƴƴŜƭ ƎŀƛƴΣ ǇƭŜŀǎŜ 

ǎŜǘ !ǘǘŜƴ ǘƻ ǘƘŜ ǎǇŜŎƛŦƛŜŘ ǾŀƭǳŜΦ 

н tǊŜŀƳǇƭƛŦƛŜǊ {²tκLv{κ59¢κw¢! CƻǊ ŘŜǾƛŎŜǎ ŎƻƴŦƛƎǳǊŜŘ ǿƛǘƘ ŀ ǇǊŜŀƳǇƭƛŦƛŜǊΣ ǘƘŜ 

ǇǊŜŀƳǇƭƛŦƛŜǊ ƛǎ ŀǊǊŀƴƎŜŘ ōŜŦƻǊŜ ǘƘŜ ŀǘǘŜƴǳŀǘƻǊ ŀƴŘ ƛǎ 

ƭƻŎŀǘŜŘ ŀǘ ǘƘŜ ŦǊƻƴǘ ƻŦ ǘƘŜ ǎȅǎǘŜƳΦ Lǘ Ƙŀǎ ŀ ǎƛƎƴƛŦƛŎŀƴǘ 

ƛƳǇŀŎǘ ƻƴ ǎȅǎǘŜƳ ƴƻƛǎŜ ŀƴŘ ƭƛƴŜŀǊƛǘȅΦ ¢ǳǊƴƛƴƎ ƻƴ ǘƘŜ 

ǇǊŜŀƳǇƭƛŦƛŜǊ ǊŜŘǳŎŜǎ ƴƻƛǎŜΣ ōǳǘ ǊŜŘǳŎŜǎ ǘƘŜ ƳŀȄƛƳǳƳ 

ƭƛƴŜŀǊ ƛƴǇǳǘ ǇƻǿŜǊ ŀƴŘ ǘƘŜ ƳŀȄƛƳǳƳ ǇƻǿŜǊ ƭƻǎǎ ƻŦ ǘƘŜ 

ǎȅǎǘŜƳΦ ¢ƘŜ ǎȅǎǘŜƳ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ǘǳǊƴǎ ƻƴ ǘƘŜ 

ǇǊŜŀƳǇƭƛŦƛŜǊ ŀŎŎƻǊŘƛƴƎ ǘƻ wŜŦ[ŜǾŜƭψŘ.Ƴ ƻǊ ǘǳǊƴǎ ƻŦŦ ǘƘŜ 

ǇǊŜŀƳǇƭƛŦƛŜǊ ƛƴ ŀƴȅ ŎŀǎŜ όǘƻ ŀǾƻƛŘ ƻǾŜǊƭƻŀŘ ŘŀƳŀƎŜύΦ 

о !ƴŀƭƻƎLC.² 

DǊŀŘŜ 

{²tκLv{κ59¢κw¢! CƻǊ ŘŜǾƛŎŜǎ ŎƻƴŦƛƎǳǊŜŘ ǿƛǘƘ ƳǳƭǘƛǇƭŜ ŀƴŀƭƻƎǎ LC ŦƛƭǘŜǊǎΣ ȅƻǳ 

Ŏŀƴ ŎƘƻƻǎŜ ŘƛŦŦŜǊŜƴǘ LC ƎǊŀŘŜǎ ǿƛǘƘ ŘƛŦŦŜǊŜƴǘ 

ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎΦ 5ƛŦŦŜǊŜƴǘ LC ƎǊŀŘŜ ƘŀǾŜ ŘƛŦŦŜǊŜƴǘ 

ǇŜǊŦƻǊƳŀƴŎŜ ƛƴ ǘŜǊƳǎ ƻŦ ƎŀƛƴΣ ōŀƴŘǿƛŘǘƘΣ ƎǊƻǳǇ ŘŜƭŀȅΣ 

ŜǘŎΦ tƭŜŀǎŜ ǎŜƭŜŎǘ ǘƘŜ ŀǇǇǊƻǇǊƛŀǘŜ LC ƎǊŀŘŜ ŀŎŎƻǊŘƛƴƎ ǘƻ 

ȅƻǳǊ ŀǇǇƭƛŎŀǘƛƻƴ ƴŜŜŘǎΦ 
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п LCDŀƛƴDǊŀŘŜ {²tκLv{κ59¢κw¢! {ȅǎǘŜƳ LC Ǝŀƛƴ ƛƴŎƭǳŘŜǎ wC Ǝŀƛƴ ŀƴŘ LC ƎŀƛƴΣ ǘƘŜ ŘƛŦŦŜǊŜƴŎŜ 

ōŜǘǿŜŜƴ ŜŀŎƘ LC Ǝŀƛƴ ƎǊŀŘŜ ƛǎ мŘ.ϤоŘ.Φ ¢ƘŜ ǎȅǎǘŜƳ ŀƭƭƻǿǎ 

ǳǎŜǊǎ ǘƻ ǎŜǘ ǘƘŜ LC Ǝŀƛƴ ǘƻ ƻǇǘƛƳƛȊŜ ǎǇǳǊƛƻǳǎΣ ƭƛƴŜŀǊƛǘȅ ŀƴŘ 

ƴƻƛǎŜ ƭŜǾŜƭΦ CƻǊ ŜȄŀƳǇƭŜΣ ǿƘŜƴ ǘƘŜ ǘƻǘŀƭ Ǝŀƛƴ 

όwŜŦ[ŜǾŜƭψŘ.Ƴύ ǊŜƳŀƛƴǎ ŦƛȄŜŘΣ ƛƴŎǊŜŀǎƛƴƎ LC Ǝŀƛƴ ǿƛƭƭ 

ǊŜŘǳŎŜ ǘƘŜ ǊŜŎŜƛǾŜǊϥǎ ƳƛȄŜǊ ƛƴǇǳǘ ǇƻǿŜǊΣ ŎƻƴǘǊƛōǳǘƛƴƎ ǘƻ 

ƛƳǇǊƻǾŜŘ ǎǇǳǊƛƻǳǎ ōǳǘ ŘŜǘŜǊƛƻǊŀǘŜŘ ƴƻƛǎŜ ǇŜǊŦƻǊƳŀƴŎŜΦ 

/ƻƴǾŜǊǎŜƭȅ ǊŜŘǳŎƛƴƎ LC Ǝŀƛƴ ǿƛƭƭ ƛƴŎǊŜŀǎŜ ǘƘŜ ǊŜŎŜƛǾŜǊϥǎ 

ƳƛȄŜǊ ǇƻǿŜǊΣ ǿƘƛŎƘ Ƴŀȅ ŘŜǘŜǊƛƻǊŀǘŜ ǎǇǳǊƛƻǳǎ ōǳǘ ƛƳǇǊƻǾŜ 

ƴƻƛǎŜ ǇŜǊŦƻǊƳŀƴŎŜΦ 

7.3 CǊŜǉǳŜƴŎȅ 

{ŜǉǳŜƴŎŜ tŀǊŀƳŜǘŜǊǎ !ǇǇƭƛŎŀōƭŜ aƻŘŜ 5ŜǎŎǊƛǇǘƛƻƴ 

м CǊŜǉ!ǎǎƛƎƴƳŜƴǘ {²t {²t ƳƻŘŜ ŀƭƭƻǿǎ ǘƘŜ ǳǎŜǊ ǘƻ ǎǇŜŎƛŦȅ ǘƘŜ ŦǊŜǉǳŜƴŎȅ ǎǿŜŜǇ 

ǊŀƴƎŜ ƛƴ {ǘŀǊǘ{ǘƻǇ ƳƻŘŜ ƻǊ /ŜƴǘŜǊ{Ǉŀƴ ƳƻŘŜΦ н {ǘŀǊǘCǊŜǉψIȊ 

{ǘƻǇCǊŜǉψIȊ 

/ŜƴǘŜǊCǊŜǉψIȊ 

{ǇŀƴψIȊ 

о ¢ǊŀŎŜtƻƛƴǘ{ǘǊŀǘŜƎȅ {²t {ǇŜŎǘǊǳƳ ŀƴŀƭȅǎƛǎ ƛǎ ƻǇŜǊŀǘŜŘ Ǿƛŀ ŜƳǇƭƻȅƛƴƎ ŀ Ŧǳƭƭȅ CC¢π

ōŀǎŜŘ ŀƴŀƭȅǎƛǎ ƳŜǘƘƻŘΦ ¢ƘŜ ǎȅǎǘŜƳ ǿƛƭƭ ǊŜǘǳǊƴ ǘƘŜ ƴŜŀǊŜǎǘ 

ŀǾŀƛƭŀōƭŜ Ǉƻƛƴǘǎ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ w.² ŀƴŘ ǎǿŜŜǇƛƴƎ 

ǊŀƴƎŜΦ aƻǊŜƻǾŜǊΣ ǘƘŜ ǊŜǘǳǊƴŜŘ Řŀǘŀ ǿƛƭƭ ōŜ ǎƭƛƎƘǘƭȅ ƻǳǘǎƛŘŜ 

ǘƘŜ ŜȄǇŜŎǘŜŘ ŦǊŜǉǳŜƴŎȅ ǊŀƴƎŜΣ ǘƘŜ ǳǎŜǊ Ŏŀƴ ƳŀƪŜ ŎŜǊǘŀƛƴ 

ƛƴǘŜǊŎŜǇǘƛƻƴǎ ŀǎ ƴŜŜŘŜŘΦ ²ƘŜƴ ¢ǊŀŎŜtƻƛƴǘ{ǘǊŀǘŜƎȅ Ґ 

tƻƛƴǘǎ!ŎŎǳǊŀŎȅtǊŜŦŜǊǊŜŘΣ ǘƘŜ ǎȅǎǘŜƳ ǿƛƭƭ ǊŜǘǳǊƴ ǘƘŜ 

ƴŜŀǊŜǎǘ ŀŎǘǳŀƭ ŀǾŀƛƭŀōƭŜ ǇƻƛƴǘǎΦ 

п ¢ǊŀŎŜtƻƛƴǘǎ 

р ¢ǊŀŎŜ.ƛƴ{ƛȊŜψIȊ 

с ¢ǊŀŎŜ!ƭƛƎƴ 

7.4 !ƴŀƭȅǎƛǎ 

{ŜǉǳŜƴŎŜ tŀǊŀƳŜǘŜǊǎ ŀƴŘ 

/ƻƴŎŜǇǘǎ 

!ǇǇƭƛŎŀōƭŜ 

ƳƻŘŜ 

5ŜǎŎǊƛǇǘƛƻƴ 

м {ǇǳǊwŜƧŜŎǘƛƻƴ {²t ¢ƘŜ {ǇǳǊwŜƧŜŎǘƛƻƴ ŦǳƴŎǘƛƻƴ Ŏŀƴ ŜŦŦŜŎǘƛǾŜƭȅ ǎǳǇǇǊŜǎǎ Ƴƻǎǘ ƻŦ 

ǘƘŜ ŎƻƳōƛƴŜŘ ŎƻƳǇƻƴŜƴǘ ǎǇǳǊƛƻǳǎ όƴƻ ƻǇǘƛƳƛȊŀǘƛƻƴ ŜŦŦŜŎǘ ƻƴ 

ǘƘŜ ǊŜƳŀƛƴƛƴƎ ǊŜǎǇƻƴǎŜ ƻŦ ǘƘŜ ǎȅǎǘŜƳύΣ ōǳǘ ƛǘ ǿƛƭƭ ǊŜŘǳŎŜ ǘƘŜ 

ǎǿŜŜǇ ǎǇŜŜŘ ŀƴŘ ǘƘŜ ƳŜŀǎǳǊŜƳŜƴǘ ŎŀǇŀōƛƭƛǘȅ ƻŦ ǘƛƳŜπ

ǾŀǊȅƛƴƎ ǎƛƎƴŀƭǎΦ CƻǊ ǎǘŜŀŘȅπǎǘŀǘŜ ǎƛƎƴŀƭ ǘŜǎǘƛƴƎ όŜΦƎΦΣ ǘƻƴŜ 

ǎƛƎƴŀƭǎύΣ ǘǳǊƴƛƴƎ ƻƴ {ǇǳǊwŜƧŜŎǘƛƻƴ Ŏŀƴ ŜŦŦŜŎǘƛǾŜƭȅ ƛƳǇǊƻǾŜ ǘƘŜ 

ǎǇǳǊƛƻǳǎπŦǊŜŜ ŘȅƴŀƳƛŎ ǊŀƴƎŜ ƻŦ ǘƘŜ ƳŜŀǎǳǊŜƳŜƴǘΤ ŦƻǊ Ŧŀǎǘ 

ǘƛƳŜπǾŀǊȅƛƴƎ ǎƛƎƴŀƭ ǘŜǎǘƛƴƎ όŜΦƎΦΣ ƳƻŘǳƭŀǘŜŘ ǎƛƎƴŀƭǎύΣ ǘǳǊƴƛƴƎ 
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ƻƴ {ǇǳǊwŜƧŜŎǘƛƻƴ Ƴŀȅ ǊŜǎǳƭǘ ƛƴ ǇǊƻōŀōƛƭƛǎǘƛŎ ǎƛƎƴŀƭ ƭƻǎǎ ƻǊ 

ƛƴŀŎŎǳǊŀǘŜ ǇƻǿŜǊ ǾŀƭǳŜǎΦ .ȅ ƻōǎŜǊǾƛƴƎ ǘƘŜ ǎǇŜŎǘǊǳƳ 

ŘƛŦŦŜǊŜƴŎŜ ōŜǘǿŜŜƴ {ǇǳǊwŜƧŜŎǘƛƻƴ hƴ ŀƴŘ hŦŦ ƳƻŘŜΣ ƛǘ ƘŜƭǇǎ 

ǘƻ ŘŜǘŜǊƳƛƴŜ ǿƘŜǘƘŜǊ ǘƘƛǎ ŦǳƴŎǘƛƻƴ Ŏŀƴ ōŜ ǘǳǊƴŜŘ ƻƴ ŦƻǊ ǘƘŜ 

ŎǳǊǊŜƴǘ ǘŜǎǘ ǎŎŜƴŀǊƛƻΦ 

н tƻǿŜǊ.ŀƭŀƴŎŜ {²t Lƴ {²t ƳƻŘŜΣ ǳǎŜǊǎ Ŏŀƴ ǎŜǘ ǘƘŜ tƻǿŜǊ.ŀƭŀƴŎŜ ǇŀǊŀƳŜǘŜǊ ǘƻ 

ƳŀƪŜ ŀ ǘǊŀŘŜπƻŦŦ ōŜǘǿŜŜƴ ǎǿŜŜǇƛƴƎ ǎǇŜŜŘ ŀƴŘ ǇƻǿŜǊ 

ŎƻƴǎǳƳǇǘƛƻƴ ƻŦ ǘƘŜ ŘŜǾƛŎŜΦ ¢ƘŜ ǎȅǎǘŜƳ ǿƛƭƭ ŀƭƭƻǿ ǘƘŜ ƘƛƎƘŜǎǘ 

ǎǿŜŜǇƛƴƎ ǎǇŜŜŘ ǿƘŜƴ ǘƘŜ tƻǿŜǊ.ŀƭŀƴŎŜ ƛǎ лΤ ƴƻƴπȊŜǊƻ 

ǎŜǘǘƛƴƎ ǊŀƴƎŜ ƻŦ ǇƻǿŜǊ ōŀƭŀƴŎŜ ƛǎ ƎŜƴŜǊŀƭƭȅ пл Ϥ млллΣ 

ƛƴŎǊŜŀǎƛƴƎ ǘƘŜ ǾŀƭǳŜ ƭŜŀŘǎ ǘƻ ƭƻǿŜǊ ǎǿŜŜǇ ǎǇŜŜŘ ŀƴŘ ǇƻǿŜǊ 

ŎƻƴǎǳƳǇǘƛƻƴΦ {ǇŜŎƛŀƭ ŀǘǘŜƴǘƛƻƴ ǎƘƻǳƭŘ ōŜ ǇŀƛŘ ǘƻ ǘƘŜ ŎŀǎŜ ƻŦ 

{ǇǳǊwŜƧŜŎǘƛƻƴ ƻƴΣ tƻǿŜǊ.ŀƭŀƴŎŜ ŎƻƴǘǊƻƭ ǿƛƭƭ ƭŜŀŘ ǘƻ ŀ ŦǳǊǘƘŜǊ 

ŘŜŎƭƛƴŜ ƛƴ ǘƘŜ ǎȅǎǘŜƳϥǎ ŀōƛƭƛǘȅ ǘƻ ŘŜǘŜŎǘ ǘƛƳŜπǾŀǊȅƛƴƎ ǎƛƎƴŀƭǎΦ 

CƻǊ ŀǇǇƭƛŎŀǘƛƻƴǎ ǿƛǘƘ ƘƛƎƘ ǘƛƳŜπǾŀǊȅƛƴƎ ǎƛƎƴŀƭ ŘŜǘŜŎǘƛƻƴΣ ǘƘƛǎ 

ǇŀǊŀƳŜǘŜǊ ƴŜŜŘǎ ǘƻ ōŜ ǎŜǘ ŎŀǊŜŦǳƭƭȅΦ 

о ²ƛƴŘƻǿ {²tκw¢! ²ƘŜƴ ǇŜǊŦƻǊƳƛƴƎ CC¢πōŀǎŜŘ ǎǇŜŎǘǊǳƳ ŀƴŀƭȅǎƛǎΣ ǘƘŜ ǎȅǎǘŜƳ 

ǇǊƻǾƛŘŜǎ ǾŀǊƛƻǳǎ ǿƛƴŘƻǿǎ ǿƛǘƘ ŘƛŦŦŜǊŜƴǘ ŀŘǾŀƴǘŀƎŜǎΣ ǎƻ 

ǇƭŜŀǎŜ ŎƘƻƻǎŜ ŀŎŎƻǊŘƛƴƎ ǘƻ ȅƻǳǊ ƴŜŜŘǎΦ CƻǊ ŜȄŀƳǇƭŜΣ ǘƘŜ 

Cƭŀǘ¢ƻǇ ǿƛƴŘƻǿ Ƙŀǎ ƎƻƻŘ ŀƳǇƭƛǘǳŘŜ ŀŎŎǳǊŀŎȅΤ ǘƘŜ .ƭŀŎƪƳŀƴπ

bǳǘǘŀƭƭ ǿƛƴŘƻǿ Ƙŀǎ ŀ ƴŀǊǊƻǿ Ƴŀƛƴ ŦƭŀǇ ǿƛŘǘƘ ŀƴŘ ƘƛƎƘ 

ŦǊŜǉǳŜƴŎȅ ǊŜǎƻƭǳǘƛƻƴ ŀƴŘ ŦŀǎǘŜǊ ŀƴŀƭȅǎƛǎ ǎǇŜŜŘΣ ǎǳƛǘŀōƭŜ ŦƻǊ 

ƘƛƎƘ ŦǊŜǉǳŜƴŎȅ ǊŜǎƻƭǳǘƛƻƴ ŀƴŘ Ŧŀǎǘ ǎǿŜŜǇƛƴƎ ŀǇǇƭƛŎŀǘƛƻƴΦ 

п 5ŜǘŜŎǘƻǊ ¢ǊŀŎŜtƻƛƴǘǎ {²tκw¢! bŀǘƛǾŜ ǎǇŜŎǘǊǳƳ ǘǊŀŎŜǎ Ƴŀȅ ƘŀǾŜ ƘǳƴŘǊŜŘǎ ƻŦ ǘƘƻǳǎŀƴŘǎ ƻŦ 

Řŀǘŀ ǇƻƛƴǘǎΣ ǘƘǳǎ ŘŜǘŜŎǘƻǊ ƛǎ ǳǎŜŘ ǘƻ ŎƻƳǇǊŜǎǎ ǘƘŜ ǎǇŜŎǘǊǳƳ 

ǘǊŀŎŜǎ ƛƴ ŀ ǎǇŜŎƛŦƛŜŘ ǿŀȅΦ 5ǳŜ ǘƻ ǘƘŜ ƭƛƳƛǘŀǘƛƻƴǎ ƻŦ ǘƘŜ 

ǳƴŘŜǊƭȅƛƴƎ ƘŀǊŘǿŀǊŜ ŀƴŘ ǎƻŦǘǿŀǊŜ ƛƴ ǘƘŜ CC¢ ŀƴŀƭȅǎƛǎ ŀƴŘ 

ŦǊŀƳŜ ǎǇƭƛŎƛƴƎΣ ǘƘŜ ǎȅǎǘŜƳ ǿƛƭƭ ŀŎƘƛǾŜ ǘƘŜ ƴŜŀǊŜǎǘ ŀǾŀƛƭŀōƭŜ 

ǘǊŀŎŜ Ǉƻƛƴǘǎ ǘƻ ǘƘŜ ŘŜǎƛǊŜŘ ƴǳƳōŜǊ ƻŦ Ǉƻƛƴǘǎ ōȅ ǘƘŜ ǳǎŜǊ 

ŎƻƴŦƛƎǳǊŀǘƛƻƴΦ ¢ƘŜǊŜŦƻǊŜΣ ǇƭŜŀǎŜ Ǉŀȅ ŀǘǘŜƴǘƛƻƴ ǘƻ ǘƘŜ ǊŜǘǳǊƴ 

ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǘǊŀŎŜ Ǉƻƛƴǘǎ ǘƻ ƎŜǘ ǘƘŜ ŀŎǘǳŀƭ ¢ǊŀŎŜtƻƛƴǘǎ 

ŘǳǊƛƴƎ ŜŀŎƘ ŎƻƴŦƛƎǳǊŀǘƛƻƴΦ 

р CC¢9ȄŎǳǘƛƻƴ{ǘǊŀǘŜƎȅ {²t ¦ǎŜǊǎ Ŏŀƴ ƳŀƪŜ ǘƘŜ ǎȅǎǘŜƳ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ǎŜƭŜŎǘ ōŜǘǿŜŜƴ 

CtD! ŀƴŘ /t¦ ŎŀƭŎǳƭŀǘƛƻƴǎ ōŀǎŜŘ ƻƴ ǘƘŜ w.² ƻǊ ǘƻ ƘŀǾŜ ƻƴƭȅ 

CtD! ƻǊ /t¦ ŎŀƭŎǳƭŀǘƛƻƴǎΦ CtD! ŎŀƭŎǳƭŀǘƛƻƴ Ŏŀƴ ǎƛƎƴƛŦƛŎŀƴǘƭȅ 

ǊŜŘǳŎŜ ǘƘŜ /t¦ ǇǊƻŎŜǎǎƛƴƎ ǇƻǿŜǊ ǊŜǉǳƛǊŜƳŜƴǘΣ ōǳǘ ƛƴ ǘƘŜ 

ŎŀǎŜ ƻŦ ǎƳŀƭƭ ŀƴŘ ƳŜŘƛǳƳ w.² όw.² Җ рƪIȊύ ǘƘŜ ǎǿŜŜǇƛƴƎ 

ǎǇŜŜŘ ƛǎ ǎƭƻǿŜǊ ŘǳŜ ǘƻ ǘƘŜ ƭƛƳƛǘŀǘƛƻƴ ƻŦ ǎƛƴƎƭŜ CC¢ ǇƻƛƴǘǎΤ /t¦ 
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ŎŀƭŎǳƭŀǘƛƻƴ ŀƭƭƻǿǎ ǘƘŜ ǎȅǎǘŜƳ ǘƻ ǳǎŜ ƳƻǊŜ ǘƘŀƴ спƪ Ǉƻƛƴǘǎ ƻŦ 

CC¢ ǇƻƛƴǘǎΣ ƻōǘŀƛƴƛƴƎ ƘƛƎƘŜǊ ǎǿŜŜǇƛƴƎ ǎǇŜŜŘ ǘƘŀƴ CtD! ƛƴ ǘƘŜ 

ŎŀǎŜ ƻŦ ǎƳŀƭƭ ŀƴŘ ƳŜŘƛǳƳ w.²Φ 

с CǊŀƳŜ¢ƛƳŜaǳƭǘƛǇƭŜ {²t {ŀƳǇƭƛƴƎ ŘǳǊŀǘƛƻƴ ŀǘ ŀ ǎƛƴƎƭŜ ŦǊŜǉǳŜƴŎȅ Ǉƻƛƴǘ ƛǎ ǳǎŜŘ ŀǎ ǘƘŜ 

ŘŜŦƛƴƛǘƛƻƴ ƻŦ {ǿŜŜǇ¢ƛƳŜΦ CƻǊ ŀǇǇƭƛŎŀǘƛƻƴǎ ǘƘŀǘ ǊŜǉǳƛǊŜ ŀ 

ƭƻƴƎŜǊ {ǿŜŜǇ¢ƛƳŜΣ ȅƻǳ Ŏŀƴ ŜȄǘŜƴŘ ǘƘŜ ǎȅǎǘŜƳϥǎ ǎŀƳǇƭŜ 

ŘǳǊŀǘƛƻƴ ŀǘ ŀ ǎƛƴƎƭŜ ŦǊŜǉǳŜƴŎȅ Ǉƻƛƴǘ ōȅ ǎŜǘǘƛƴƎ 

{ǿŜŜǇ¢ƛƳŜaǳƭǘƛǇƭŜ όƛƴŘƛŎŀǘƛƴƎ ǘƘŜ ƳǳƭǘƛǇƭŜ ƻŦ ǘƘŜ ǎŀƳǇƭŜ 

ŘǳǊŀǘƛƻƴ ǊŜƭŀǘƛǾŜ ǘƻ ǘƘŜ ƳƛƴƛƳǳƳ ŘǳǊŀǘƛƻƴύΦ !ǘ w.² Ґ ±.²Σ 

ǘƘŜ ǎȅǎǘŜƳ ǿƛƭƭ ǊŜǘǳǊƴ ǘƘŜ ǊŜǎǳƭǘ ƻǳǘǇǳǘ ǿƛǘƘ ǘƘƛƎƘŜǎǘ ǘƻǘŀƭ 

ǇƻǿŜǊ ƻŦ ƳǳƭǘƛǇƭŜ CC¢ ŦǊŀƳŜǎ ƛƴ ǘƘŜ ǎŀƳǇƭƛƴƎ ǿƛƴŘƻǿ ŀŦǘŜǊ 

ŜȄǘŜƴŘƛƴƎ {ǿŜŜǇ¢ƛƳŜΦ ¢Ƙƛǎ ŦŜŀǘǳǊŜ ƘŜƭǇǎ ǳǎŜǊǎ ǘƻ ƻōǘŀƛƴ 

ŀŎŎǳǊŀǘŜ ǎƛƎƴŀƭ ǇƻǿŜǊ ǿƘŜƴ ŀƴŀƭȅȊƛƴƎ ǘƛƳŜπǾŀǊȅƛƴƎ ǎƛƎƴŀƭǎ 

ǎǳŎƘ ŀǎ ǇǳƭǎŜ ǎƛƎƴŀƭΦ 

т 5ŜǘŜŎǘƻǊ {²tκw¢! ²ƘŜƴ ǘƘŜǊŜ ŀǊŜ ƳǳƭǘƛǇƭŜ ŦǊŀƳŜǎ ƻŦ ǎǇŜŎǘǊǳƳ ŀƴŀƭȅǎƛǎ ǊŜǎǳƭǘǎ 

ŀǘ ǘƘŜ ǎŀƳŜ ƭƻŎŀƭ ƻǎŎƛƭƭŀǘƛƻƴ ŦǊŜǉǳŜƴŎȅ ǇƻƛƴǘΣ ƛǘ ƛǎ ŀƭƭƻǿŜŘ ǘƻ 

ŎƻƴǾŜǊǘ ǘƘŜ ǊŜǎǳƭǘǎ ƻŦ ƳǳƭǘƛǇƭŜ ŦǊŀƳŜǎ ƛƴǘƻ ǘƘŜ ŘŜǎƛǊŜŘ ƻǳǘǇǳǘ 

ŦƻǊƳ ǿƛǘƘ ǳǎŜǊπǎǇŜŎƛŦƛŜŘ ǊǳƭŜǎ όCǊŀƳŜ5ŜǘŜŎǘƻǊύΦ 

у {ǿŜŜǇ¢ƛƳŜ  {ǿŜŜǇ¢ƛƳŜ ƛǎ ŘŜŦƛƴŜŘ ŀǎ ǘƘŜ ǘƻǘŀƭ ǘƛƳŜ ǊŜǉǳƛǊŜŘ ǘƻ ŎƻƳǇƭŜǘŜ 

ŀ ǎŎŀƴ ŦǊƻƳ {ǘŀǊǘCǊŜǉψIȊ ǘƻ {ǘƻǇCǊŜǉψIȊ ƛƴ ǘƘƛǎ ǎȅǎǘŜƳΦ 

²ƘŜƴ ǘƘŜ ƛƴǇǳǘ ǎǿŜŜǇ ǘƛƳŜ ƛǎ ƭŜǎǎ ǘƘŀƴ ǘƘŜ ƳƛƴƛƳǳƳ ǎǿŜŜǇ 

ǘƛƳŜ ƻŦ ǘƘŜ ŘŜǾƛŎŜΣ ǘƘŜ ǎȅǎǘŜƳ ǿƛƭƭ ǎǘƛƭƭ ǎǿŜŜǇ ŀǘ ǘƘŜ ƳƛƴƛƳǳƳ 

ǘƛƳŜΦ {ƛƴŎŜ ǘƘŜ ǘƛƳŜ ǊŜǉǳƛǊŜŘ ŦƻǊ ǘƘŜ ǎȅǎǘŜƳ ǘƻ ǎǿŜŜǇ ŀ ǘǊŀŎŜ 

ƛǎ ǊŜƭŀǘŜŘ ǘƻ ǎŜǾŜǊŀƭ ǳƴŎŜǊǘŀƛƴǘƛŜǎ ό/t¦ ǳǎŀƎŜΣ ŎƻŘŜ ŘŜǎƛƎƴΣ 

ŜǘŎΦύΣ ǿƛǘƘ ǘƘŜ ƳŀȄƛƳǳƳ ǎǿŜŜǇ ǎǇŜŜŘ ǎŜǘǘƛƴƎΣ ǘƘŜ ǎȅǎǘŜƳ 

Ŏŀƴƴƻǘ ŘƛǊŜŎǘƭȅ ǎǇŜŎƛŦȅ ǘƘŜ ǘƻǘŀƭ ǘƛƳŜ ǊŜǉǳƛǊŜŘ ǘƻ ŀŎǉǳƛǊŜ ŀ 

ǘǊŀŎŜ ŀƴŘ Ŏŀƴ ƻƴƭȅ ƎƛǾŜ ŀƴ ŜǎǘƛƳŀǘŜŘ ǾŀƭǳŜΦ ²ƘŜƴ ŀ ƭŀǊƎŜǊ 

{ǿŜŜǇ¢ƛƳŜ ƛǎ ǎŜǘ ό{ǿŜŜǇ¢ƛƳŜ Ҕ 

¢ǊŀŎŜLƴŦƻΦ9ǎǘƛƳŀǘŜŘaƛƴ{ǿŜŜǇ¢ƛƳŜύΣ ǘƘŜ ǎȅǎǘŜƳ ǿƛƭƭ ŎƻƴǘǊƻƭ 

ǘƘŜ {ǿŜŜǇ¢ƛƳŜ ŜȄŀŎǘƭȅΦ 

ф 

 

5ŜŎƛƳŀǘŜCŀŎǘƻǊ Lv{κ59¢κw¢! Lƴ Lv{κ59¢κw¢! ƳƻŘŜΣ ǘƘŜ ǎȅǎǘŜƳ ǳǎŜǎ 5ŜŎƛƳŀǘŜCŀŎǘƻǊ ǘƻ 

ǊŜŀƭƛȊŜ ǾŀǊƛŀōƭŜ ŀƴŀƭȅǎƛǎ ōŀƴŘǿƛŘǘƘΦ !ƴŀƭȅǎƛǎ ōŀƴŘǿƛŘǘƘ Ґ 

!ƴŀƭȅǎƛǎ ōŀƴŘǿƛŘǘƘ ό5ŜŎƛƳŀǘŜCŀŎǘƻǊ Ґ мύ κ 5ŜŎƛƳŀǘŜCŀŎǘƻǊΦ 

5ǳŜ ǘƻ ǘƘŜ ƭƛƳƛǘŀǘƛƻƴǎΣ ǘƘŜ ǎȅǎǘŜƳ ǿƛƭƭ ŀŎƘƛŜǾŜ ǘƘŜ ƴŜŀǊŜǎǘ 

ŀǾŀƛƭŀōƭŜ ǾŀƭǳŜ ŦƻǊ ǘƘŜ 5ŜŎƛƳŀǘŜCŀŎǘƻǊ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ 

ŘŜǎƛǊŜŘ 5ŜŎƛƳŀǘŜCŀŎǘƻǊ ŦƻǊ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ŀƴŘ ŦŜŜŘōŀŎƪ ǘƻ ǘƘŜ 

ǳǎŜǊΦ 
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мл .ǳǎ¢ƛƳŜhǳǘ Lv{κ59¢κw¢! .ǳǎ¢ƛƳŜhǳǘ ǎŜǘǎ ŀƴ ǳǇǇŜǊ ƭƛƳƛǘ ƻŦ ŜȄŜŎǳǘƛƻƴ ǘƛƳŜ ŦƻǊ 

ŦǳƴŎǘƛƻƴǎ ǊŜƭŀǘŜŘ ǘƻ ŦŜǘŎƘƛƴƎ ŘŀǘŀΣ ŀƴŘ ǘƘŜ ǇǊƻŎŜǎǎ ǿƛƭƭ ōŜ 

ŜƴŘŜŘ ƛŦ ǾŀƭƛŘ Řŀǘŀ Ŏŀƴƴƻǘ ōŜ ŦŜǘŎƘŜŘ ǿƛǘƘƛƴ ǘƘŀǘ ǘƛƳŜ ǎƻ ǘƘŀǘ 

ǘƘŜ ǎȅǎǘŜƳ ŘƻŜǎ ƴƻǘ ǿŀƛǘ ƛƴŘŜŦƛƴƛǘŜƭȅΦ Lƴ Lv{κ59¢κw¢! ƳƻŘŜΣ 

ǘƘƛǎ ǇŀǊŀƳŜǘŜǊ ƴŜŜŘǎ ǘƻ ōŜ ǎŜǘΦ 

7.5 5ŜŦŀǳƭǘ ¦ƴƛǘǎ 

CǊŜǉǳŜƴŎȅ IȊ 

tƻǿŜǊ Ř.Ƴ 

±ƻƭǘŀƎŜ ± 

¢ƛƳŜ ǎ 
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8 5ŜǾƛŎŜ όƳŀƛƴ ŦǳƴŎǘƛƻƴǎύ 

8.1 5ŜǾƛŎŜψhǇŜƴ 

ƛƴǘ 5ŜǾƛŎŜψhǇŜƴόǾƻƛŘϝϝ 5ŜǾƛŎŜΣ ƛƴǘ 5ŜǾƛŎŜbǳƳΣ Ŏƻƴǎǘ .ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦϝ .ƻƻǘtǊƻŦƛƭŜ 

.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦϝ .ƻƻǘLƴŦƻύ 

5ŜǎŎǊƛǇǘƛƻƴ 

¢ƘŜ ŘŜǾƛŎŜ Ƴǳǎǘ ōŜ ƻǇŜƴŜŘ ŦƛǊǎǘ ōŜŦƻǊŜ ŀƭƭ ŦǳǘǳǊŜ !tL ŎŀƭƭǎΦ /ŀƭƭƛƴƎ ǘƘƛǎ ŦǳƴŎǘƛƻƴ ǘƻ ƻǇŜƴ ŀ ŘŜǾƛŎŜ ŀƴŘ ŀ ƘŀƴŘƭŜ ǿƛƭƭ 

ǊŜǘǳǊƴΦ ²ƘŜƴ ǘƘŜǊŜ ŀǊŜ ƳǳƭǘƛǇƭŜ ŘŜǾƛŎŜǎΣ ƻǇŜƴ ǘƘŜ ŘŜǾƛŎŜǎ ǎŜǇŀǊŀǘŜƭȅ ōȅ ǎǇŜŎƛŦȅƛƴƎ ŘƛŦŦŜǊŜƴǘ ŘŜǾƛŎŜ ƴǳƳōŜǊ 

ό5ŜǾƛŎŜbǳƳύ ŀƴŘ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ŘŜǾƛŎŜ ƘŀƴŘƭŜ Ŏŀƴ ōŜ ƻōǘŀƛƴŜŘΦ ¦ǎŜ ǘƘŜ ŘŜǾƛŎŜ ƘŀƴŘƭŜ ǘƻ ǎǇŜŎƛŦȅ ǿƘƛŎƘ ŘŜǾƛŎŜ 

ƛǎ ǘƻ ōŜ ƳŀƴƛǇǳƭŀǘŜŘ ƛƴ ŀƭƭ ǘƘŜ ŦƻƭƭƻǿƛƴƎ !tL ŎŀƭƭǎΦ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

ǾƻƛŘ ϝϝ5ŜǾƛŎŜ 
5ŜǾƛŎŜ ƘŀƴŘƭŜΦ ¦ǎŜ ǘƘŜ ŘŜǾƛŎŜ ƘŀƴŘƭŜ ǘƻ ǎǇŜŎƛŦȅ ǿƘƛŎƘ ŘŜǾƛŎŜ ƛǎ ǘƻ ōŜ 

ƳŀƴƛǇǳƭŀǘŜŘ ƛƴ ǘƘŜ !tL ŎŀƭƭǎΦ 

ƛƴǘ 5ŜǾƛŎŜbǳƳ 
5ŜǾƛŎŜ bǳƳōŜǊΦ LŦ ǘƘŜǊŜ ŀǊŜ ƳǳƭǘƛǇƭŜ ŘŜǾƛŎŜǎΣ ȅƻǳ ǎƘƻǳƭŘ ƻǇŜƴ ŘŜǾƛŎŜ ǿƛǘƘ 

ŀ ŘƛŦŦŜǊŜƴǘ ŘŜǾƛŎŜ ƴǳƳōŜǊΦ ¢ƘŜ ŘŜǾƛŎŜ ƴǳƳōŜǊ Ƴǳǎǘ ŀŎŎǳƳǳƭŀǘŜ ŦǊƻƳ лΦ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ ϝ.ƻƻǘtǊƻŦƛƭŜ /ƻƴŦƛƎǳǊŀǘƛƻƴǎ ŦƻǊ ǘƘŜ ŘŜǾƛŎŜ ōƻƻǘΦ 

.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ ϝ.ƻƻǘLƴŦƻ CŜŜŘōŀŎƪ ƛƴŦƻǊƳŀǘƛƻƴ ƻŦ ǘƘŜ ŘŜǾƛŎŜ ōƻƻǘΦ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ 

tƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜψ¢ȅǇŜ5ŜŦ 

tƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ 

{ǇŜŎƛŦȅ ǘƘŜ ǇƘȅǎƛŎŀƭ ƛƴǘŜǊŦŀŎŜ ƻŦ ǘƘŜ ŘŜǾƛŎŜΦ ¢ƘŜ ƛƴǘŜǊŦŀŎŜ Ƴǳǎǘ ōŜ ǎŜǘ 

ŎƻǊǊŜŎǘƭȅΣ ƻǘƘŜǊǿƛǎŜ ǘƘŜ ŘǊƛǾŜǊ Ŏŀƴƴƻǘ ōŜ ƻǇŜƴŜŘΦ ! ŘŜǾƛŎŜ Ƴŀȅ ōŜ 

ŜǉǳƛǇǇŜŘ ǿƛǘƘ ƳǳƭǘƛǇƭŜ ƛƴǘŜǊŦŀŎŜǎΦ 

мύ ¦{.Υ ¦{. ƛƴǘŜǊŦŀŎŜ ŦƻǊ Řŀǘŀ ǘǊŀƴǎŦŜǊΤ 

нύ v{CtΥ v{CtҌ ƛƴǘŜǊŦŀŎŜ ŦƻǊ Řŀǘŀ ǘǊŀƴǎŦŜǊΤ 

оύ 9¢IΥ мллaκмлллa 9ǘƘŜǊƴŜǘ ƛƴǘŜǊŦŀŎŜ ŦƻǊ Řŀǘŀ ǘǊŀƴǎŦŜǊΤ 

пύ I[±5{Υ [±5{ .ǳǎ ŦƻǊ Řŀǘŀ ǘǊŀƴǎŦŜǊΤ 

рύ ±Lw¢¦![Υ ǾƛǊǘǳŀƭ .ǳǎŜǎ ŦƻǊ ǎƛƳǳƭŀǘƛƻƴ ŀƴŘ ŘŜōǳƎƎƛƴƎΦ 

5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅψ¢ȅǇŜ5ŜŦ 

5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ 

{ǇŜŎƛŦȅ ǘƘŜ ǇƻǿŜǊ ǎǳǇǇƭȅ ƻŦ ǘƘŜ ŘŜǾƛŎŜΦ Lǘ Ƴǳǎǘ ōŜ ǎŜǘ ŎƻǊǊŜŎǘƭȅ ƻǊ ǘƘŜ 

ŘŜǾƛŎŜ Ƴŀȅ ƴƻǘ ōŜ ƻǇŜƴŜŘΦ 

мύ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΥ ¦{. Řŀǘŀ ǇƻǊǘ ŀƴŘ ƛƴŘŜǇŜƴŘŜƴǘ ǇƻǿŜǊ ǇƻǊǘ Řǳŀƭ 

ǇƻǿŜǊ ǎǳǇǇƭȅΤ 

нύ ¦{.tƻǊǘhƴƭȅΥ ƻƴƭȅ ¦{. Řŀǘŀ ǇƻǊǘ ǇƻǿŜǊΤ 

оύ hǘƘŜǊǎΥ ǳǎƛƴƎ ŀ ƴƻƴπ¦{. .ǳǎ ǎǳŎƘ ŀǎ ǘƘŜ 9¢IΦ 

Lt±ŜǊǎƛƻƴψ¢ȅǇŜ5ŜŦ 9¢IψLt±ŜǊǎƛƻƴ 

9ǘƘŜǊƴŜǘ Lt ǾŜǊǎƛƻƴΥ 

мύ LtǾпΤ 

нύ LtǾсΦ 



52 

 

ǳƛƴǘуψǘ 9¢IψLt!ŘŘǊŜǎǎώмсϐ 

²ƘŜƴ ǘƘŜ ǇƘȅǎƛŎŀƭ ƛƴǘŜǊŦŀŎŜ ƛǎ 9¢IΣ ƛǘ ƛǎ ǳǎŜŘ ǘƻ ǎǇŜŎƛŦȅ ǘƘŜ Lt ŀŘŘǊŜǎǎΦ CƻǊ 

ŜȄŀƳǇƭŜΣ ǘƘŜ ǘŀǊƎŜǘ Lt ŀŘŘǊŜǎǎ ƛǎ мфнΦмсуΦмΦмллΣ 9¢IψLt!ŘŘǊŜǎǎ ώлϐ Ґ мфнΤ 

9¢IψLt!ŘŘǊŜǎǎ ώмϐ Ґ мсуΤ 9¢IψLt!ŘŘǊŜǎǎ ώнϐ Ґ мΤ 9¢IψLt!ŘŘǊŜǎǎ ώоϐ Ґ мллΤ 

²ƘŜƴ ǘƘŜ LtǾп ƛǎ ǳǎŜŘΣ ƻƴƭȅ Ŧƛƭƭ ƛƴ ǘƘŜ ŦƛǊǎǘ п ƴǳƳōŜǊǎΣ ŀƴŘ ƴƻǘ Ŧƛƭƭ ƛƴ ǘƘŜ ǊŜǎǘ 

ƻŦ ǘƘŜ ŀǊǊŀȅΦ LtǾс ƛǎ ƴƻǘ ǎǳǇǇƻǊǘŜŘ ŎǳǊǊŜƴǘƭȅΦ 

ǳƛƴǘмсψǘ 9¢IψwŜƳƻǘŜtƻǊǘ {ǇŜŎƛŦȅ ǘƘŜ ƭƛǎǘŜƴƛƴƎ ǇƻǊǘ ƛŦ ǘƘŜ ǇƘȅǎƛŎŀƭ ƛƴǘŜǊŦŀŎŜ ƛǎ 9¢IΦ 

ƛƴǘонψǘ 9¢Iψ9ǊǊƻǊ/ƻŘŜ wŜǘǳǊƴ ǘƘŜ ŜǊǊƻǊ ŎƻŘŜ ƻŦ 9¢I ŎƻƴƴŜŎǘƛƻƴ ƛŦ ǘƘŜ ǇƘȅǎƛŎŀƭ ƛƴǘŜǊŦŀŎŜ ƛǎ 9¢IΦ 

ƛƴǘонψǘ 9¢IψwŜŀŘ¢ƛƳŜhǳǘ 

{ǇŜŎƛŦȅ ǘƘŜ ǘƛƳŜ ƻǳǘ ŦƻǊ Řŀǘŀ ǊŜŀŘ ƛŦ ǘƘŜ ǇƘȅǎƛŎŀƭ ƛƴǘŜǊŦŀŎŜ ƛǎ 9¢IΦ LŦ ǘƘŜ 

5ŜǾƛŎŜ /ƻƴŦƛƎǳǊŀǘƛƻƴ ϧ 5ŀǘŀ ŦǳƴŎǘƛƻƴǎ ŘƻŜǎ ƴƻǘ ǊŜǎǇƻƴŘ ǿƛǘƘƛƴ ǘƘƛǎ ǘƛƳŜΣ 

ǘƘŜ ŦǳƴŎǘƛƻƴ ǿƛƭƭ ǊŜǘǳǊƴ ŀƴ ŜǊǊƻǊ ŎƻŘŜΦ 

.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ 

5ŜǾƛŎŜLƴŦƻψ¢ȅǇŜ5ŜŦ 5ŜǾƛŎŜLƴŦƻ 5ŜǾƛŎŜ ƛƴŦƻǊƳŀǘƛƻƴ ƛƴŎƭǳŘƛƴƎ ŘŜǾƛŎŜ ¦L5Σ ƳƻŘŜƭΣ IŀǊŘǿŀǊŜ ǾŜǊǎƛƻƴΣ ŜǘŎΦ 

ǳƛƴǘонψǘ .ǳǎ{ǇŜŜŘ 5ŀǘŀ ōŀƴŘǿƛŘǘƘ ƻŦ ǘƘŜ Řŀǘŀ ōǳǎΦ 

ǳƛƴǘонψǘ .ǳǎ±ŜǊǎƛƻƴ CƛǊƳǿŀǊŜ ǾŜǊǎƛƻƴ ƻŦ ǘƘŜ Řŀǘŀ ōǳǎΦ 

ǳƛƴǘонψǘ !tL±ŜǊǎƛƻƴ ¢ƘŜ ǾŜǊǎƛƻƴ ƻŦ ǘƘŜ !tL ǳƴŘŜǊ ǳǎŜŘΦ 

ƛƴǘ 9ǊǊƻǊ/ƻŘŜǎώтϐ 9ǊǊƻǊ ŎƻŘŜ ƭƛǎǘΦ 

ƛƴǘ 9ǊǊƻǊǎ 9ǊǊƻǊ ŎƻǳƴǘǎΦ 

ƛƴǘ ²ŀǊƴƛƴƎ/ƻŘŜǎώтϐ ²ŀǊƴƛƴƎ ŎƻŘŜ ƭƛǎǘΦ 

ƛƴǘ ²ŀǊƴƛƴƎ ²ŀǊƴƛƴƎ ŎƻǳƴǘǎΦ 

5ŜǾƛŎŜLƴŦƻψ¢ȅǇŜ5ŜŦ 

ǳƛƴǘспψǘ 5ŜǾƛŎŜ¦L5 ¦ƴƛǉǳŜ L5 ƻŦ ǘƘŜ ŘŜǾƛŎŜΦ 

ǳƛƴǘмсψǘ aƻŘŜƭ 5ŜǾƛŎŜ ƳƻŘŜƭΦ 

ǳƛƴǘмсψǘ IŀǊŘǿŀǊŜ±ŜǊǎƛƻƴ ±ŜǊǎƛƻƴ ƻŦ ǘƘŜ ŘŜǾƛŎŜ ƘŀǊŘǿŀǊŜΦ 

ǳƛƴǘмсψǘ aC²±ŜǊǎƛƻƴ ±ŜǊǎƛƻƴ ƻŦ ǘƘŜ a/¦ ŦƛǊƳǿŀǊŜΦ 

ǳƛƴǘмсψǘ CC²±ŜǊǎƛƻƴ ±ŜǊǎƛƻƴ ƻŦ ǘƘŜ CtD! ŦƛǊƳǿŀǊŜΦ 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ !ǇǇŜƴŘƛȄ мΦ 

9ȄŀƳǇƭŜ 

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ ƛƴǘ 5ŜǾƛŎŜbǳƳ Ґ лΤ ǾƻƛŘ ϝ5ŜǾƛŎŜ Ґ b¦[[Τ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ .ƻƻǘtǊƻŦƛƭŜψLhΤ 

.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 

.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 

.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ .ƻƻǘLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜΣ 5ŜǾbǳƳΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

8.2 5ŜǾƛŎŜψ/ƭƻǎŜ 

5ŜǾƛŎŜψ/ƭƻǎŜόǾƻƛŘϝϝ 5ŜǾƛŎŜύ 

5ŜǎŎǊƛǇǘƛƻƴ 
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/ŀƭƭ ǘƘƛǎ ŦǳƴŎǘƛƻƴ ǘƻ ŎƭƻǎŜ ǘƘŜ ¦{. ŘŜǾƛŎŜ ŀƴŘ ŦǊŜŜ ǳǇ ǘƘŜ ƳŜƳƻǊȅ ǎǇŀŎŜ ƻǇŜƴŜŘ ōȅ ǘƘŜ ŘŜǾƛŎŜ ƛƴ !tL ŎŀƭƭƛƴƎΦ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

ǾƻƛŘ ϝϝ5ŜǾƛŎŜ 5ŜǾƛŎŜ ƘŀƴŘƭŜΦ 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ !ǇǇŜƴŘƛȄ мΦ 

9ȄŀƳǇƭŜ 

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ ƛƴǘ 5ŜǾƛŎŜbǳƳ Ґ лΤ ǾƻƛŘ ϝ5ŜǾƛŎŜ Ґ b¦[[Τ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ ϝ.ƻƻǘtǊƻŦƛƭŜψLhΤ 

.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 

.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 

.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ ϝ.ƻƻǘLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜΣ 5ŜǾbǳƳΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψ/ƭƻǎŜόϧ5ŜǾƛŎŜύΤ 

8.3 5ŜǾƛŎŜψvǳŜǊȅ5ŜǾƛŎŜ{ǘŀǘŜ  

ƛƴǘ 5ŜǾƛŎŜψvǳŜǊȅ5ŜǾƛŎŜ{ǘŀǘŜόǾƻƛŘϝϝ 5ŜǾƛŎŜΣ 5ŜǾƛŎŜ{ǘŀǘŜψ¢ȅǇŜ5ŜŦϝ 5ŜǾƛŎŜ{ǘŀǘŜύ 

5ŜǎŎǊƛǇǘƛƻƴ 

DŜǘ ŘŜǾƛŎŜ ǎǘŀǘǳǎ ƛƴŦƻǊƳŀǘƛƻƴ ƛƴŎƭǳŘƛƴƎ ŘŜǾƛŎŜ ǘŜƳǇŜǊŀǘǳǊŜΣ ƘŀǊŘǿŀǊŜ ǿƻǊƪƛƴƎ ǎǘŀǘǳǎΣ ƎŜƻƎǊŀǇƘƛŎ ǘƛƳŜ ƛƴŦƻǊƳŀǘƛƻƴ 

όǊŜǉǳƛǊŜǎ ƻǇǘƛƻƴŀƭ ǎǳǇǇƻǊǘύΣ ŜǘŎΦ ǿƛǘƘƻǳǘ ƛƴǘŜǊǊǳǇǘƛƻƴ ǘƻ Řŀǘŀ ǘǊŀƴǎŦŜǊΦ ¢ƘŜǊŜ Ƴŀȅ ōŜ ŀ ǎƳŀƭƭ ƭŀƎ ƛƴ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴΦ  

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

ǾƻƛŘ ϝϝ5ŜǾƛŎŜ 5ŜǾƛŎŜ ƘŀƴŘƭŜΦ 

5ŜǾƛŎŜ{ǘŀǘŜψ¢ȅǇŜ5ŜŦ ϝ5ŜǾƛŎŜ{ǘŀǘŜ 
{ǘǊǳŎǘǳǊŜ ǇƻƛƴǘŜǊ ǘƻ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǘƘŜ ŎǳǊǊŜƴǘ ŘŜǾƛŎŜ ǎǘŀǘŜΦ ¢ƘŜ 

ƛƴŦƻǊƳŀǘƛƻƴ ǳǇŘŀǘŜ ǘƻ ǘƘŜ ƭŀǘŜǎǘ ǾŀƭǳŜ ŀŦǘŜǊ ŎŀƭƭƛƴƎ ǘƘƛǎ ŦǳƴŎǘƛƻƴΦ 

5ŜǾƛŎŜ{ǘŀǘŜψ¢ȅǇŜ5ŜŦ 

ƛƴǘмсψǘ ¢ŜƳǇŜǊŀǘǳǊŜ ¢ƘŜ ǘŜƳǇŜǊŀǘǳǊŜ ƻŦ ǘƘŜ ŘŜǾƛŎŜΦ 

ǳƛƴǘмсψǘ wC{ǘŀǘŜ ¢ƘŜ ǎǘŀǘŜ ƻŦ ǘƘŜ ŘŜǾƛŎŜ wC ǇŀǊǘΦ 

ǳƛƴǘмсψǘ ..{ǘŀǘŜ ¢ƘŜ ǎǘŀǘŜ ƻŦ ǘƘŜ ŘŜǾƛŎŜ ōŀǎŜ ōŀƴŘΦ 

ŘƻǳōƭŜ !ōǎƻƭǳǘŜ¢ƛƳŜ{ǘŀƳǇ ¢ƘŜ ŀōǎƻƭǳǘŜ ǘƛƳŜ ǎǘŀƳǇ ǇǊƻǾƛŘŜŘ ōȅ ǘƘŜ ōǳƛƭǘπƛƴ Db{{Φ 

Ŧƭƻŀǘ [ŀǘƛǘǳŘŜ ¢ƘŜ ƭŀǘƛǘǳŘŜ ǇǊƻǾƛŘŜŘ ōȅ ǘƘŜ ōǳƛƭǘπƛƴ Db{{Φ  

Ŧƭƻŀǘ [ƻƴƎƛǘǳŘŜ ¢ƘŜ ƭƻƴƎƛǘǳŘŜ ǇǊƻǾƛŘŜŘ ōȅ ǘƘŜ ōǳƛƭǘπƛƴ Db{{Φ  

ǳƛƴǘмсψǘ DŀƛƴtŀǘǘŜǊƴ ¢ƘŜ Ǝŀƛƴ ǇŀǘǘŜǊƴ ƻŦ ǘƘŜ ŘŜǾƛŎŜΦ 

ƛƴǘспψǘ wC/CǊŜǉ /ŜƴǘŜǊ ŦǊŜǉǳŜƴŎȅΦ 

ǳƛƴǘонψǘ /ƻƴǾŜǊǘtŀǘǘŜǊƴ CǊŜǉǳŜƴŎȅ ŎƻƴǾŜǊǘ ǇŀǘǘŜǊƴΦ 

ǳƛƴǘонψǘ b/hC¢² CǊŜǉǳŜƴŎȅ ǘǳƴƴƛƴƎ ǿƻǊŘ ƻŦ ǘƘŜ b/hΦ 

ǳƛƴǘонψǘ {ŀƳǇƭŜwŀǘŜ {ŀƳǇƭŜwŀǘŜ Ґ !5/{ŀƳƭǇwŀǘŜκ5ŜŎƛƳŀǘŜ ŦŀŎǘƻǊΦ 

ǳƛƴǘмсψǘ /t¦ψ./CƭŀƎ ¦ƴŀǾŀƛƭŀōƭŜΦ 
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ǳƛƴǘмсψǘ LChǾŜǊŦƭƻǿ 
мύ лΥ LC  hǾŜǊŦƭƻǿ ƛǎ ƴƻǘ ŘŜǘŜŎǘŜŘΤ 

нύ мΥ LC hǾŜǊŦƭƻǿ ƛǎ ŘŜǘŜŎǘŜŘΦ 

ǳƛƴǘмсψǘ 5ŜŎƛƳŀǘŜCŀŎǘƻǊ 5ŜŎƛƳŀǘŜ ŦŀŎǘƻǊ ƻŦ ǘƘŜ ǘƛƳŜ ŘƻƳŀƛƴ ŘŀǘŀΦ 

ǳƛƴǘмсψǘ hǇǘƛƻƴ{ǘŀǘŜ ¢ƘŜ ǎǘŀǘŜ ƻŦ ǘƘŜ ƻǇǘƛƻƴǎΦ 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ !ǇǇŜƴŘƛȄ мΦ 

9ȄŀƳǇƭŜ 

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ 

ƛƴǘ 5ŜǾƛŎŜbǳƳ Ґ лΤ 

ǾƻƛŘ ϝ5ŜǾƛŎŜ Ґ b¦[[Τ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ ϝ.ƻƻǘtǊƻŦƛƭŜψLhΤ 

.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 

.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 

.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ ϝ.ƻƻǘLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜΣ 5ŜǾbǳƳΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

5ŜǾƛŎŜ{ǘŀǘŜψ¢ȅǇŜ5ŜŦ ϝ5ŜǾƛŎŜ{ǘŀǘŜΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψvǳŜǊȅ5ŜǾƛŎŜLƴŦƻόϧ5ŜǾƛŎŜΣ ϧ5ŜǾƛŎŜ{ǘŀǘŜύΤ 

8.4  5ŜǾƛŎŜψ{ŜǘLt!ŘŘǊ 

ƛƴǘ 5ŜǾƛŎŜψ{ŜǘLt!ŘŘǊόǾƻƛŘϝϝ 5ŜǾƛŎŜΣ Ŏƻƴǎǘ Lt±ŜǊǎƛƻƴψ¢ȅǇŜ5ŜŦ 9¢IψLt±ŜǊǎƛƻƴΣ Ŏƻƴǎǘ ǳƛƴǘуψǘ 

9¢IψLt!ŘŘǊŜǎǎώϐΣ Ŏƻƴǎǘ ǳƛƴǘуψǘ {ǳōƴŜǘaŀǎƪώϐύ 

5ŜǎŎǊƛǇǘƛƻƴ 

Lƴ ŘŜǾƛŎŜǎ ǿƛǘƘ 9¢I ƛƴǘŜǊŦŀŎŜ όǎǳŎƘ ŀǎ b· ǎŜǊƛŜǎ ǇǊƻŘǳŎǘǎύΣ Ŏŀƭƭ ǘƘƛǎ ŦǳƴŎǘƛƻƴ ǘƻ ƳƻŘƛŦȅ ǘƘŜ Lt ŀŘŘǊŜǎǎΦ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

ǾƻƛŘ ϝϝ5ŜǾƛŎŜ 5ŜǾƛŎŜ ƘŀƴŘƭŜΦ 

Lt±ŜǊǎƛƻƴψ¢ȅǇŜ5ŜŦ 9¢IψLt±ŜǊǎƛƻƴ мύ LtǾпΥ Lt±п ƛǎ ǳǎŜŘΤ 

нύ LtǾсΥ Lt±с ƛǎ ǳǎŜŘΦ 

Ŏƻƴǎǘ ǳƛƴǘуψǘ 9¢IψLt!ŘŘǊŜǎǎώϐ Lt ŀŘŘǊŜǎǎ ǎǘǊƛƴƎΦ 

Ŏƻƴǎǘ ǳƛƴǘуψǘ {ǳōƴŜǘaŀǎƪώϐ {ǳōƴŜǘ Ƴŀǎƪ ǎǘǊƛƴƎΦ 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ !ǇǇŜƴŘƛȄ мΦ 

9ȄŀƳǇƭŜ 

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ ƛƴǘ 5ŜǾƛŎŜbǳƳ Ґ лΤ ǾƻƛŘ ϝ5ŜǾƛŎŜ Ґ b¦[[Τ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ ϝ.ƻƻǘtǊƻŦƛƭŜψLhΤ 

.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 

.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 

.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ ϝ.ƻƻǘLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜΣ 5ŜǾbǳƳΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 
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Ŏƻƴǎǘ Lt±ŜǊǎƛƻƴψ¢ȅǇŜ5ŜŦ  9¢IψLt±ŜǊǎƛƻƴ Ґ лΤ 

Ŏƻƴǎǘ ǳƛƴǘуψǘ 9¢IψLt!ŘŘǊŜǎǎώпϐ Ґ ϑмфнΣмсуΣмΣмллϒΤ 

Ŏƻƴǎǘ ǳƛƴǘуψǘ {ǳōƴŜǘaŀǎƪώпϐ ҐϑмфнΣмсуΣмΣмϒΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψ{ŜǘLt!ŘŘǊόϧ5ŜǾƛŎŜΣ 9¢IψLt±ŜǊǎƛƻƴΣ 9¢IψLt!ŘŘǊŜǎǎΣ {ǳōƴŜǘaŀǎƪύΤ 
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9 5ŜǾƛŎŜ όǘƘŜ ǊŜǎǘύ 

9.1 5ŜǾƛŎŜψvǳŜǊȅ5ŜǾƛŎŜLƴŦƻ 

ƛƴǘ 5ŜǾƛŎŜψvǳŜǊȅ5ŜǾƛŎŜLƴŦƻόǾƻƛŘϝϝ 5ŜǾƛŎŜΣ 5ŜǾƛŎŜLƴŦƻψ¢ȅǇŜ5ŜŦϝ 5ŜǾƛŎŜLƴŦƻύ 

5ŜǎŎǊƛǇǘƛƻƴ 

DŜǘ ǘƘŜ ŘŜǾƛŎŜ ƛƴŦƻǊƳŀǘƛƻƴ ǿƛǘƘƻǳǘ ƛƴǘŜǊǊǳǇǘƛƻƴ ǘƻ Řŀǘŀ ǘǊŀƴǎŦŜǊΦ ¢ƘŜǊŜ Ƴŀȅ ōŜ ŀ ǎƳŀƭƭ ƭŀƎ ƛƴ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴΦ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

ǾƻƛŘ ϝϝ5ŜǾƛŎŜ 5ŜǾƛŎŜ ƘŀƴŘƭŜΦ 

5ŜǾƛŎŜLƴŦƻψ¢ȅǇŜ5ŜŦ ϝ5ŜǾƛŎŜLƴŦƻ {ǘǊǳŎǘǳǊŜ ǇƻƛƴǘŜǊ ǘƻ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǘƘŜ ŘŜǾƛŎŜ ƛƴŦƻǊƳŀǘƛƻƴΦ 

5ŜǾƛŎŜLƴŦƻψ¢ȅǇŜ5ŜŦ 

ǳƛƴǘспψǘ 5ŜǾƛŎŜ¦L5 ¦ƴƛǉǳŜ L5 ƻŦ ǘƘŜ ŘŜǾƛŎŜΦ 

ǳƛƴǘмсψǘ aƻŘŜƭ 5ŜǾƛŎŜ ƳƻŘŜƭΦ 

ǳƛƴǘмсψǘ IŀǊŘǿŀǊŜ±ŜǊǎƛƻƴ ±ŜǊǎƛƻƴ ƻŦ ǘƘŜ ŘŜǾƛŎŜ ƘŀǊŘǿŀǊŜΦ 

ǳƛƴǘмсψǘ aC²±ŜǊǎƛƻƴ ±ŜǊǎƛƻƴ ƻŦ ǘƘŜ a/¦ ŦƛǊƳǿŀǊŜΦ 

ǳƛƴǘмсψǘ CC²±ŜǊǎƛƻƴ ±ŜǊǎƛƻƴ ƻŦ ǘƘŜ CtD! ŦƛǊƳǿŀǊŜΦ 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ !ǇǇŜƴŘƛȄ мΦ 

9ȄŀƳǇƭŜ 

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ ƛƴǘ 5ŜǾƛŎŜbǳƳ Ґ лΤ ǾƻƛŘ ϝ5ŜǾƛŎŜ Ґ b¦[[Τ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ ϝ.ƻƻǘtǊƻŦƛƭŜψLhΤ 

.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 

.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 

.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ ϝ.ƻƻǘLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜΣ 5ŜǾbǳƳΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

5ŜǾƛŎŜLƴŦƻψ¢ȅǇŜ5ŜŦ 5ŜǾƛŎŜLƴŦƻ̕ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψvǳŜǊȅ5ŜǾƛŎŜLƴŦƻόϧ5ŜǾƛŎŜΣ ϧ5ŜǾƛŎŜLƴŦƻύΤ 

9.2 5ŜǾƛŎŜψvǳŜǊȅ5ŜǾƛŎŜLƴŦƻψwŜŀƭǘƛƳŜ 

ƛƴǘ 5ŜǾƛŎŜψvǳŜǊȅ5ŜǾƛŎŜLƴŦƻψwŜŀƭǘƛƳŜόǾƻƛŘϝϝ 5ŜǾƛŎŜΣ 5ŜǾƛŎŜLƴŦƻψ¢ȅǇŜ5ŜŦϝ 5ŜǾƛŎŜLƴŦƻύ 

5ŜǎŎǊƛǇǘƛƻƴ 

DŜǘ ǘƘŜ ǎǘǊƛŎǘ ǊŜŀƭ ǘƛƳŜ ŘŜǾƛŎŜ ƛƴŦƻǊƳŀǘƛƻƴ ǿƛǘƘ ƳƛƴƻǊ ƛƴǘŜǊǊǳǇǘƛƻƴ ǘƻ Řŀǘŀ ǘǊŀƴǎŦŜǊΦ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ /ƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ŦǳƴŎǘƛƻƴ 5ŜǾƛŎŜψvǳŜǊȅ5ŜǾƛŎŜLƴŦƻΦ 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ !ǇǇŜƴŘƛȄ мΦ 

9ȄŀƳǇƭŜ 
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ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ ƛƴǘ 5ŜǾƛŎŜbǳƳ Ґ лΤ ǾƻƛŘ ϝ5ŜǾƛŎŜ Ґ b¦[[Τ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ ϝ.ƻƻǘtǊƻŦƛƭŜψLhΤ 

.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 

.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 

.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ ϝ.ƻƻǘLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜΣ 5ŜǾbǳƳΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

5ŜǾƛŎŜLƴŦƻψ¢ȅǇŜ5ŜŦ 5ŜǾƛŎŜLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψvǳŜǊȅ5ŜǾƛŎŜLƴŦƻψwŜŀƭǘƛƳŜόϧ5ŜǾƛŎŜΣ ϧ5ŜǾƛŎŜLƴŦƻύΤ 

9.3 5ŜǾƛŎŜψvǳŜǊȅ5ŜǾƛŎŜ{ǘŀǘŜψwŜŀƭǘƛƳŜ  

ƛƴǘ 5ŜǾƛŎŜψvǳŜǊȅ5ŜǾƛŎŜ{ǘŀǘŜψwŜŀƭǘƛƳŜόǾƻƛŘϝϝ 5ŜǾƛŎŜΣ 5ŜǾƛŎŜ{ǘŀǘŜψ¢ȅǇŜ5ŜŦϝ 5ŜǾƛŎŜ{ǘŀǘŜύ 

5ŜǎŎǊƛǇǘƛƻƴ 

DŜǘ ǘƘŜ ǎǘǊƛŎǘ ǊŜŀƭ ǘƛƳŜ ŘŜǾƛŎŜ ǎǘŀǘŜ ǿƛǘƘ ƳƛƴƻǊ ƛƴǘŜǊǊǳǇǘƛƻƴ ǘƻ Řŀǘŀ ǘǊŀƴǎŦŜǊΦ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ /ƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ŦǳƴŎǘƛƻƴ 5ŜǾƛŎŜψvǳŜǊȅ5ŜǾƛŎŜ{ǘŀǘŜΦ 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ !ǇǇŜƴŘƛȄ мΦ 

9ȄŀƳǇƭŜ 

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ 

ƛƴǘ 5ŜǾƛŎŜbǳƳ Ґ лΤ 

ǾƻƛŘ ϝ5ŜǾƛŎŜ Ґ b¦[[Τ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ ϝ.ƻƻǘtǊƻŦƛƭŜψLhΤ 

.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 

.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 

.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ ϝ.ƻƻǘLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜΣ 5ŜǾbǳƳΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

5ŜǾƛŎŜ{ǘŀǘŜψ¢ȅǇŜ5ŜŦ ϝ5ŜǾƛŎŜ{ǘŀǘŜΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψvǳŜǊȅ5ŜǾƛŎŜLƴŦƻψwŜŀƭǘƛƳŜόϧ5ŜǾƛŎŜΣ ϧ5ŜǾƛŎŜ{ǘŀǘŜύΤ 

9.4 5ŜǾƛŎŜψ¦ǇŘŀǘŜCƛǊƳǿŀǊŜ 

ƛƴǘ 5ŜǾƛŎŜψ¦ǇŘŀǘŜCƛǊƳǿŀǊŜόƛƴǘ 5ŜǾƛŎŜbǳƳΣ Ŏƻƴǎǘ ŎƘŀǊ ϝǇŀǘƘύ 

5ŜǎŎǊƛǇǘƛƻƴ 

¦ǇŘŀǘŜ ǘƘŜ a/¦ ŘŜǾƛŎŜ ŦƛǊƳǿŀǊŜΦ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

ƛƴǘ 5ŜǾƛŎŜbǳƳ 5ŜǾƛŎŜ bǳƳōŜǊΦ LŦ ǘƘŜǊŜ ŀǊŜ ƳǳƭǘƛǇƭŜ ŘŜǾƛŎŜǎΣ ȅƻǳ ǎƘƻǳƭŘ ƻǇŜƴ ŜŀŎƘ 

ŘŜǾƛŎŜ ǿƛǘƘ ŀ ŘƛŦŦŜǊŜƴǘ ŘŜǾƛŎŜ ƴǳƳōŜǊΦ ¢ƘŜ ŘŜǾƛŎŜ ƴǳƳōŜǊ Ƴǳǎǘ 

ŀŎŎǳƳǳƭŀǘŜ ŦǊƻƳ лΦ 
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Ŏƻƴǎǘ ŎƘŀǊ ϝǇŀǘƘ {ǇŜŎƛŦȅ ǘƘŜ ŀŘŘǊŜǎǎ ƻŦ ǘƘŜ ŦƛƭŜ ǿƘŜǊŜ ǘƘŜ ŦƛǊƳǿŀǊŜ ƛǎ ǘƻ ōŜ ǿǊƛǘǘŜƴΦ 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ !ǇǇŜƴŘƛȄ мΦ 

9ȄŀƳǇƭŜ 

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ ƛƴǘ 5ŜǾƛŎŜbǳƳ Ґ лΤ ǾƻƛŘ ϝ5ŜǾƛŎŜ Ґ b¦[[Τ 

ŎƘŀǊ ϝǇŀǘƘ Ґ Ϧ5Υξξ a/¦CƛǊƳǿŀǊŜΦōƛƴϦΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψa/¦CƛǊƳǿŀǊŜ¦ǇŘŀǘŜόϧ5ŜǾƛŎŜΣ ǇŀǘƘύΤ 

9.5  5ŜǾƛŎŜψ{Ŝǘ{ȅǎtƻǿŜǊ{ǘŀǘŜ 

ƛƴǘ 5ŜǾƛŎŜψ{Ŝǘ{ȅǎtƻǿŜǊ{ǘŀǘŜόǾƻƛŘ ϝϝ5ŜǾƛŎŜΣ {ȅǎtƻǿŜǊaƻŘŜψ¢ȅǇŜ5ŜŦ {ȅǎtƻǿŜǊaƻŘŜύ 

5ŜǎŎǊƛǇǘƛƻƴ 

ǎŜǘ ǘƘŜ ǇƻǿŜǊ ǎǘŀǘŜ ƻŦ ǘƘŜ ŘŜǾƛŎŜΣ ƛƴŎƭǳŘƛƴƎ ǇƻǿŜǊπƻƴ ƻǇŜǊŀǘƛƻƴΣ wC ǇŀǊǘƛŀƭ ǇƻǿŜǊπŘƻǿƴΣ wC ǇŀǊǘƛŀƭ ǎǘŀƴŘōȅΣ ŀƴŘ ǎƻ 

ƻƴΦ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

ǾƻƛŘ ϝϝ5ŜǾƛŎŜ 5ŜǾƛŎŜ ƘŀƴŘƭŜΦ 

{ȅǎtƻǿŜǊaƻŘŜψ¢ȅǇŜ5ŜŦ 

{ȅǎtƻǿŜǊaƻŘŜ 

мύ tƻǿŜǊhƴΥ ǇƻǿŜǊ ƻƴ ŀƭƭ ǘƘŜ ǇŀǊǘǎ ƻŦ ǘƘŜ ŘŜǾƛŎŜΤ 

нύ wCtƻǿŜǊhŦŦΥ ǇƻǿŜǊ Řƻǿƴ ǘƘŜ wC ǇŀǊǘ ƻŦ ǘƘŜ ŘŜǾƛŎŜΤ 

оύ wC{ǘŀƴŘōȅΥ ǎŜǘ ǘƘŜ wC ǇŀǊǘ ƛƴǘƻ ǎǘŀƴŘōȅΦ 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ !ǇǇŜƴŘƛȄ мΦ 

9ȄŀƳǇƭŜ 

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ ƛƴǘ 5ŜǾƛŎŜbǳƳ Ґ лΤ ǾƻƛŘ ϝ5ŜǾƛŎŜ Ґ b¦[[Τ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ ϝ.ƻƻǘtǊƻŦƛƭŜψLhΤ 

.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 

.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 

.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ ϝ.ƻƻǘLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜΣ 5ŜǾbǳƳΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

{ȅǎtƻǿŜǊaƻŘŜψ¢ȅǇŜ5ŜŦ {ȅǎtƻǿŜǊaƻŘŜ Ґ tƻǿŜǊhbΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψ{Ŝǘ{ȅǎtƻǿŜǊ{ǘŀǘŜόϧ5ŜǾƛŎŜΣ {ȅǎtƻǿŜǊaƻŘŜύΤ 

9.6 5ŜǾƛŎŜψ{ŜǘCŀƴ{ǘŀǘŜ 

ƛƴǘ 5ŜǾƛŎŜψ{ŜǘCŀƴ{ǘŀǘŜόǾƻƛŘϝϝ 5ŜǾƛŎŜΣ Ŏƻƴǎǘ Cŀƴ{ǘŀǘŜψ¢ȅǇŜ5ŜŦ Cŀƴ{ǘŀǘŜΣ Ŏƻƴǎǘ Ŧƭƻŀǘ 

¢ƘǊŜǎƘƻǳƭŘ¢ŜƳǇŜǊŀǘǳǊŜύ 

5ŜǎŎǊƛǇǘƛƻƴ 

¢ƘŜ ŘŜǾƛŎŜ Ŧŀƴ ƻǇŜǊŀǘƛƴƎ ƳƻŘŜΦ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

ǾƻƛŘ ϝϝ5ŜǾƛŎŜ 5ŜǾƛŎŜ ƘŀƴŘƭŜΦ 
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{ŜǘCŀƴ{ǘŀǘŜψ¢ȅǇŜ5ŜŦ Cŀƴ{ǘŀǘŜ 

Cŀƴ ƻǇŜǊŀǘƛƴƎ ƳƻŘŜΥ 

мύ C!bψChw/95ψhbΥ ǘƘŜ ǎȅǎǘŜƳ Ŧŀƴ ƛǎ ŦƻǊŎŜŘ ƻƴΤ 

нύ C!bψChw/95ψhCCΥ ǘƘŜ ǎȅǎǘŜƳ Ŧŀƴ ƛǎ ŦƻǊŎŜŘ ƻŦŦΤ 

оύ C!bψ!¦¢hΥ ǘƘŜ ǎȅǎǘŜƳ Ŧŀƴ ǿƛƭƭ ōŜ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ǘǳǊƴŜŘ ƻƴ ƛŦ ǘƘŜ 

ǘƘǊŜǎƘƻƭŘ ǘŜƳǇŜǊŀǘǳǊŜ ƛǎ ǊŜŀŎƘŜŘΦ 

Ŧƭƻŀǘ ¢ƘǊŜǎƘƻǳƭŘ¢ŜƳǇŜǊŀǘǳǊŜ 

¢ƘǊŜǎƘƻƭŘ ǘŜƳǇŜǊŀǘǳǊŜ ŦƻǊ Ŧŀƴ ŀǳǘƻ ŎƻƴǘǊƻƭΦ ²ƘŜƴ ǘƘŜ Cŀƴ {ǘŀǘŜ ƛǎ ǎŜǘ ǘƻ 

C!bψ!¦¢hΣ ǘƘŜ ǎȅǎǘŜƳ Ŧŀƴ ǿƛƭƭ ōŜ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ǘǳǊƴŜŘ ƻƴ ƛŦ ǘƘŜ 

ǘƘǊŜǎƘƻƭŘ ǘŜƳǇŜǊŀǘǳǊŜ ƛǎ ǊŜŀŎƘŜŘΦ ¢ƘŜ ǎȅǎǘŜƳ Ŧŀƴ ǿƛƭƭ ŀƭǎƻ ōŜ ǘǳǊƴŜŘ ƻŦŦ 

ƛŦ ǘŜƳǇŜǊŀǘǳǊŜ ƛǎ р /Ŝƭǎƛǳǎ ōŜƭƻǿ ǘƘŜ ǘƘǊŜǎƘƻƭŘΦ 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ !ǇǇŜƴŘƛȄ мΦ 

9ȄŀƳǇƭŜ 

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ ƛƴǘ 5ŜǾƛŎŜbǳƳ Ґ лΤ ǾƻƛŘ ϝ5ŜǾƛŎŜ Ґ b¦[[Τ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ ϝ.ƻƻǘtǊƻŦƛƭŜψLhΤ 

.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 

.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 

.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ ϝ.ƻƻǘLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜΣ 5ŜǾbǳƳΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

Cŀƴ{ǘŀǘŜψ¢ȅǇŜ5ŜŦ Cŀƴ{ǘŀǘŜ Ґ лΤ 

Ŧƭƻŀǘ ¢ŜƳǇŜǊŀǘǳǊŜ Ґ лΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψ{ŜǘCŀƴ{ǘŀǘŜόϧ5ŜǾƛŎŜΣ Cŀƴ{ǘŀǘŜΣ ¢ŜƳǇŜǊŀǘǳǊŜύΤ 

9.7 5ŜǾƛŎŜψ/ŀƭƛōǊŀǘŜwŜŦ/ƭƻŎƪ 

ƛƴǘ 5ŜǾƛŎŜψ/ŀƭƛōǊŀǘŜwŜŦ/ƭƻŎƪόǾƻƛŘϝϝ 5ŜǾƛŎŜΣ /ƭƪ/ŀƭƛōǊŀǘƛƻƴ{ƻǳǊŎŜψ¢ȅǇŜ5ŜŦ /ƭƪ/ŀƭƛōǊŀǘƛƻƴ{ƻǳǊŎŜΣ 

Ŏƻƴǎǘ ŘƻǳōƭŜ ¢ǊƛƎƎŜǊtŜǊƛƻŘψǎΣ Ŏƻƴǎǘ ǳƛƴǘспψǘ ¢ǊƛƎƎŜǊ/ƻǳƴǘΣ Ŏƻƴǎǘ ōƻƻƭ wŜǿǊƛǘŜwC/ŀƭΣ ŘƻǳōƭŜϝ 

wŜŦ/[YCǊŜǉψIȊύ 

5ŜǎŎǊƛǇǘƛƻƴ 

/ŀƭƛōǊŀǘŜ ǘƘŜ ǊŜŦŜǊŜƴŎŜ ŎƭƻŎƪ ŦǊŜǉǳŜƴŎȅ ōȅ ǘƘŜ мtt{ ƻŦ ōǳƛƭǘπƛƴ Db{{ ƻǊ ǘƘŜ ǇŜǊƛƻŘƛŎ ŜȄǘŜǊƴŀƭ ǘǊƛƎƎŜǊΦ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

ǾƻƛŘ ϝϝ5ŜǾƛŎŜ 5ŜǾƛŎŜ ƘŀƴŘƭŜΦ 

/ƭƪ/ŀƭƛōǊŀǘƛƻƴ{ƻǳǊŎŜψ¢ȅǇŜ5ŜŦ 

/ƭƪ/ŀƭƛōǊŀǘƛƻƴ{ƻǳǊŎŜ 

¢ƛƳƛƴƎ ǎƛƎƴŀƭ ǎƻǳǊŎŜ ǳǎŜŘ ŦƻǊ ŎŀƭƛōǊŀǘƛƻƴΥ 

мύ /ŀƭƛōǊŀǘŜ.ȅ9ȄǘŜǊƴŀƭΥ ŎŀƭƛōǊŀǘŜ ōȅ ǘƘŜ ǇŜǊƛƻŘƛŎ ŜȄǘŜǊƴŀƭ ǘǊƛƎƎŜǊΤ 

нύ /ŀƭƛōǊŀǘŜ.ȅDb{{мtt{Υ ŎŀƭƛōǊŀǘŜ ōȅ ǘƘŜ мtt{ ƻŦ ōǳƛƭǘπƛƴ Db{{Φ 

Ŏƻƴǎǘ ŘƻǳōƭŜ ¢ǊƛƎƎŜǊtŜǊƛƻŘψǎ 
¢ƘŜ ǇŜǊƛƻŘ ƻŦ ǇŜǊƛƻŘƛŎ ŜȄǘŜǊƴŀƭ ǘǊƛƎƎŜǊΦ ¢ƘŜ ŀŎŎǳǊŀŎȅ ƻŦ ǘƘŜ ǇŜǊƛƻŘ ǿƛƭƭ 

ŘŜǘŜǊƳƛƴŜ ǘƘŜ ŎŀƭƛōǊŀǘƛƻƴ ŜŦŦŜŎǘΦ 

Ŏƻƴǎǘ ǳƛƴǘспψǘ ¢ǊƛƎƎŜǊ/ƻǳƴǘ 
{ǇŜŎƛŦȅ ǘƘŜ ǘǊƛƎƎŜǊ Ŏƻǳƴǘǎ ǳǎŜŘ ŦƻǊ ŎŀƭƛōǊŀǘƛƻƴΦ bƻǊƳŀƭƭȅΣ ǘƘŜ ƳƻǊŜ 

ǘǊƛƎƎŜǊǎ ǳǎŜŘ όƛƴ ŜȄǇŜƴǎŜ ƻŦ ƳƻǊŜ ǘƛƳŜύ ǘƘŜ ōŜǘǘŜǊ ŎŀƭƛōǊŀǘƛƻƴ ŜŦŦŜŎǘ Ƴŀȅ 
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ōŜ ŀŎƘƛŜǾŜŘΦ LŦ ǘƘŜ мtt{ ƛǎ ǳǎŜŘΣ ǘǊƛƎƎŜǊ Ŏƻǳƴǘǎ ƭŀǊƎŜǊ ǘƘŀƴ ол ƛǎ 

ǎǳƎƎŜǎǘŜŘΦ 

Ŏƻƴǎǘ ōƻƻƭ wŜǿǊƛǘŜwC/ŀƭ 

мύ лΥ ǘƘŜ ŎŀƭƛōǊŀǘƛƻƴ ǊŜǎǳƭǘ ƛǎ ƴƻǘ ǿǊƛǘǘŜƴ ƛƴǘƻ ǘƘŜ ŎŀƭƛōǊŀǘƛƻƴ ŦƛƭŜΣ ŀƴŘ ǘƘŜ 

ŎŀƭƛōǊŀǘƛƻƴ ǊŜǎǳƭǘ ƛǎ ƛƴǾŀƭƛŘ ŀŦǘŜǊ ǘƘŜ ŘŜǾƛŎŜ ƛǎ ǇƻǿŜǊŜŘ ŘƻǿƴΤ 

нύ мΥ ǘƘŜ ŎŀƭƛōǊŀǘƛƻƴ ǊŜǎǳƭǘǎ ŀǊŜ ǿǊƛǘǘŜƴ ǘƻ ŀ ŎŀƭƛōǊŀǘƛƻƴ ŦƛƭŜ ŀƴŘ ǊŜƳŀƛƴ 

ŎŀƭƛōǊŀǘŜŘ ŀŦǘŜǊ ǘƘŜ ŘŜǾƛŎŜ ƛǎ ǇƻǿŜǊŜŘ ƻƴΦ 

ŘƻǳōƭŜϝ wŜŦ/[YCǊŜǉψIȊ 
CŜŜŘōŀŎƪ ǘƘŜ ƴŜǿ ǊŜŦŜǊŜƴŎŜ ŎƭƻŎƪ ŦǊŜǉǳŜƴŎȅ ƻōǘŀƛƴŜŘ ŦǊƻƳ ǘƘƛǎ 

ŎŀƭƛōǊŀǘƛƻƴΦ 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ !ǇǇŜƴŘƛȄ мΦ 

9ȄŀƳǇƭŜ 

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ ƛƴǘ 5ŜǾƛŎŜbǳƳ Ґ лΤǾƻƛŘ ϝ5ŜǾƛŎŜ Ґ b¦[[Τ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ .ƻƻǘtǊƻŦƛƭŜψLhΤ 

.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 

.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 

.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ .ƻƻǘLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜΣ 5ŜǾbǳƳΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

Ŏƻƴǎǘ ŘƻǳōƭŜ 9Ȅǘ¢ǊƛƎƎŜǊtŜǊƛƻŘψǎ Ґ мΤ  

ǳƛƴǘспψǘ /ŀƭƛōǊŀǘƛƻƴ¢ƛƳŜǎ Ґ м ϝ слΤ 

ōƻƻƭ wŜǿǊƛǘŜwC/ŀƭ Ґ ŦŀƭǎŜΤ 

ŘƻǳōƭŜ wŜŦ/[YCǊŜǉψIȊ Ґ лΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψ/ŀƭƛōǊŀǘŜwŜŦ/ƭƻŎƪόϧ5ŜǾƛŎŜΣ 9Ȅǘ¢ǊƛƎƎŜǊtŜǊƛƻŘψǎΣ /ŀƭƛōǊŀǘƛƻƴ¢ƛƳŜǎΣ wŜǿǊƛǘŜwC/ŀƭΣϧ 

wŜŦ/[YCǊŜǉψIȊύΤ 

9.8  5ŜǾƛŎŜψwŜōƻƻǘ 

ƛƴǘ 5ŜǾƛŎŜψwŜōƻƻǘόǾƻƛŘϝϝ 5ŜǾƛŎŜύ 

5ŜǎŎǊƛǇǘƛƻƴ 

Lƴ ŘŜǾƛŎŜǎ ǿƛǘƘ 9¢I ƛƴǘŜǊŦŀŎŜ όǎǳŎƘ ŀǎ b· ǎŜǊƛŜǎ ǇǊƻŘǳŎǘǎύΣ Ŏŀƭƭ ǘƘƛǎ ŦǳƴŎǘƛƻƴ ǘƻ ǊŜǎǘŀǊǘ ǘƘŜ ŘŜǾƛŎŜΦ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

ǾƻƛŘ ϝϝ5ŜǾƛŎŜ 5ŜǾƛŎŜ ƘŀƴŘƭŜΦ 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ !ǇǇŜƴŘƛȄ мΦ 

9ȄŀƳǇƭŜ 

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ ƛƴǘ 5ŜǾƛŎŜbǳƳ Ґ лΤ ǾƻƛŘ ϝ5ŜǾƛŎŜ Ґ b¦[[Τ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ ϝ.ƻƻǘtǊƻŦƛƭŜψLhΤ .ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ ϝ.ƻƻǘLƴŦƻΤ 

.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 

.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜΣ 5ŜǾbǳƳΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 
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{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψwŜōƻƻǘόϧ5ŜǾƛŎŜύΤ 

9.9  5ŜǾƛŎŜψwŜǎǘŀǊǘbŜǘǿƻǊƪ 

ƛƴǘ 5ŜǾƛŎŜψwŜǎǘŀǊǘbŜǘǿƻǊƪόǾƻƛŘϝϝ 5ŜǾƛŎŜύ 

5ŜǎŎǊƛǇǘƛƻƴ 

Lƴ ŘŜǾƛŎŜǎ ǿƛǘƘ 9¢I ƛƴǘŜǊŦŀŎŜ όǎǳŎƘ ŀǎ b· ǎŜǊƛŜǎ ǇǊƻŘǳŎǘǎύΣ Ŏŀƭƭ ǘƘƛǎ ŦǳƴŎǘƛƻƴ ǘƻ ǊŜǎǘŀǊǘ ǘƘŜ ƴŜǘǿƻǊƪ ǎƻ ǘƘŀǘ ǘƘŜ 

ƳƻŘƛŦƛŜŘ Lt ŀŘŘǊŜǎǎ ǘŀƪŜǎ ŜŦŦŜŎǘΦ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

ǾƻƛŘ ϝϝ5ŜǾƛŎŜ 5ŜǾƛŎŜ ƘŀƴŘƭŜΦ 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ !ǇǇŜƴŘƛȄ мΦ 

9ȄŀƳǇƭŜ 

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ ƛƴǘ 5ŜǾƛŎŜbǳƳ Ґ лΤ ǾƻƛŘ ϝ5ŜǾƛŎŜ Ґ b¦[[Τ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ ϝ.ƻƻǘtǊƻŦƛƭŜψLhΤ 

.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 

.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 

.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ ϝ.ƻƻǘLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜΣ 5ŜǾbǳƳΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

Ŏƻƴǎǘ Lt±ŜǊǎƛƻƴψ¢ȅǇŜ5ŜŦ  9¢IψLt±ŜǊǎƛƻƴ Ґ лΤ 

Ŏƻƴǎǘ ǳƛƴǘуψǘ 9¢IψLt!ŘŘǊŜǎǎώпϐ Ґ ϑмфнΣмсуΣмΣмнϒΤ 

Ŏƻƴǎǘ ǳƛƴǘуψǘ {ǳōƴŜǘaŀǎƪώпϐ ҐϑмфнΣмсуΣмΣмϒΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψ{ŜǘLt!ŘŘǊόϧ5ŜǾƛŎŜΣ 9¢IψLt±ŜǊǎƛƻƴΣ 9¢IψLt!ŘŘǊŜǎǎΣ {ǳōƴŜǘaŀǎƪύΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψwŜǎǘŀǊǘbŜǘǿƻǊƪόϧ5ŜǾƛŎŜύΤ 
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10 {²t aƻŘŜ όƳŀƛƴ ŦǳƴŎǘƛƻƴǎύ 

10.1 {²tψ9½tǊƻŦƛƭŜ5Ŝƭƴƛǘ 

ƛƴǘ {²tψ9½tǊƻŦƛƭŜ5ŜLƴƛǘόǾƻƛŘϝϝ 5ŜǾƛŎŜΣ {²tψ9½tǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦϝ ¦ǎŜǊtǊƻŦƛƭŜψhύ 

CǳƴŎǘƛƻƴ ŘŜǎŎǊƛǇǘƛƻƴ 

¢Ƙƛǎ ŦǳƴŎǘƛƻƴ ŎƻƴŦƛƎǳǊŜǎ ǘƘŜ ŘŜǾƛŎŜ ǘƻ ǘƘŜ ǎƛƳǇƭŜ ǎǇŜŎǘǊǳƳ ǎǿŜŜǇ ƳƻŘŜ ŀƴŘ ŎƻƴŦƛƎǳǊŜ ǘƘŜ ǊŜƭŜǾŀƴǘ ǇŀǊŀƳŜǘŜǊǎ ƻŦ 

{²t ǎƛƳǇƭŜ ƳƻŘŜΦ {²tψ9½tǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ ŘŜŦƛƴŜǎ ŀƭƭ ǇŀǊŀƳŜǘŜǊǎ ƛƴ {²t ƳƻŘŜ ǎǳŎƘ ŀǎ ŦǊŜǉǳŜƴŎȅΣ ǊŜŦŜǊŜƴŎŜ ƭŜǾŜƭΣ 

ǊŜǎƻƭǳǘƛƻƴ ōŀƴŘǿƛŘǘƘΣ ŜǘŎΦ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

ǾƻƛŘ ϝϝ5ŜǾƛŎŜ 5ŜǾƛŎŜ ƘŀƴŘƭŜΦ 

{²tψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ ϝ¦ǎŜǊtǊƻŦƛƭŜψh tƻƛƴǘŜǊ ǘƻ ǘƘŜ ŘŜŦŀǳƭǘ ǇǊƻŦƛƭŜΦ 

{²tψ9½tǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ 

ŘƻǳōƭŜ {ǘŀǊǘCǊŜǉψIȊ {ǘŀǊǘ ŦǊŜǉǳŜƴŎȅ ƛƴ IȊΦ 

ŘƻǳōƭŜ {ǘƻǇCǊŜǉψIȊ {ǘƻǇ ŦǊŜǉǳŜƴŎȅ ƛƴ IȊΦ 

ŘƻǳōƭŜ /ŜƴǘŜǊCǊŜǉψIȊ /ŜƴǘŜǊ ŦǊŜǉǳŜƴŎȅ ƛƴ IȊΦ 

ŘƻǳōƭŜ {ǇŀƴψIȊ CǊŜǉǳŜƴŎȅ ǎǇŀƴ ƛƴ IȊΦ 

ŘƻǳōƭŜ wŜŦ[ŜǾŜƭψŘ.Ƴ wŜŦŜǊŜƴŎŜ ƭŜǾŜƭ ƛƴ Ř.ƳΦ 

ŘƻǳōƭŜ w.²ψIȊ wŜǎƻƭǳǘƛƻƴ ōŀƴŘǿƛŘǘƘ ƛƴ IȊΦ 

ŘƻǳōƭŜ ±.²ψIȊ ±ƛŘŜƻ ōŀƴŘǿƛŘǘƘ ƛƴ IȊΦ 

ŘƻǳōƭŜ {ǿŜŜǇ¢ƛƳŜ 

When the sweep time mode is specified as Manual, this parameter 

is the absolute time; When specified as *N, this parameter is the 

sweep time multiplier 

{²tψCǊŜǉ!ǎǎƛƎƴƳŜƴǘψ¢ȅǇŜ5ŜŦ 

CǊŜǉ!ǎǎƛƎƴƳŜƴǘ 

{ǇŜŎƛŦȅ ǘƘŜ ŦǊŜǉǳŜƴŎȅ ŀǎǎƛƎƴƳŜƴǘ ƻŦ ǘƘŜ ǎǿŜŜǇΥ {ǘŀǊǘ{ǘƻǇ ƻǊ 

/ŜƴǘŜǊ{ǇŀƴΦ 

мύ {ǘŀǊǘ{ǘƻǇΥ {ǇŜŎƛŦȅ ǎǿŜŜǇ ǊŀƴƎŜ ōȅ ǎǘŀǊǘ ŀƴŘ ǎǘƻǇ ŦǊŜǉǳŜƴŎȅΤ 

нύ /ŜƴǘŜǊ{ǇŀƴΥ {ǇŜŎƛŦȅ ǎǿŜŜǇ ǊŀƴƎŜ ōȅ ŎŜƴǘŜǊ ŦǊŜǉǳŜƴŎȅ ŀƴŘ ǎǇŀƴΦ 

²ƛƴŘƻǿψ¢ȅǇŜ5ŜŦ ²ƛƴŘƻǿ 

{ǇŜŎƛŦȅ ǘƘŜ ǿƛƴŘƻǿ ŦǳƴŎǘƛƻƴ ǳǎŜŘ ŦƻǊ CC¢ ŀƴŀƭȅǎƛǎΥ 

мύ Cƭŀǘ¢ƻǇΥ ƎƻƻŘ ŀƳǇƭƛǘǳŘŜ ŀŎŎǳǊŀŎȅΤ 

нύ .ƭŀŎƪƳŀƴψ bǳǘǘŀƭƭΥ ƎƻƻŘ ŦǊŜǉǳŜƴŎȅ ǊŜǎƻƭǳǘƛƻƴΦ 

оύ .ƭŀŎƪƳŀƴΥ bƻǘ ȅŜǘ ƻǇŜƴ 

пύ IŀƳƳƛƴƎΥ bƻǘ ȅŜǘ ƻǇŜƴ 

рύ IŀƴƴƛƴƎΥ bƻǘ ȅŜǘ ƻǇŜƴ 

w.²aodeψ¢ȅǇŜ5ŜŦ w.²aode 
{ǇŜŎƛŦȅ w.² ǳǇŘŀǘŜ ƳƻŘŜ:  

w.²ψaŀƴǳŀƭΥ Ƴŀƴǳŀƭ ƛƴǇǳǘ w.² 
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w.²ψ!ǳǘƻΥ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ǳǇŘŀǘŜ w.² ǿƛǘƘ {Ǉŀƴ 

w.²ψhƴŜ¢ƘƻǳǎŀƴŘǘƘ{Ǉŀƴ:  ƳŀƴŘŀǘƻǊȅ w.² Ґ лΦллм ϝ {ǇŀƴΤ 

w.²ψhƴŜtŜǊŎŜƴǘ{Ǉŀƴ:  ƳŀƴŘŀǘƻǊȅ w.² Ґ лΦмϝ{ǇŀƴȂ 

±.²aodeψ¢ȅǇŜ5ŜŦ ±.²aode 

{ǇŜŎƛŦȅ ±.² ǳǇŘŀǘŜ ƳƻŘŜ:  

VBW_Manual: manual input VBW; 

VBW_EqualToRBW: mandatory VBW = RBW; 

VBW_TenPercentRBW: mandatory VBW = 0.1 * RBW; 

VBW_OnePercentRBW: mandatory VBW = 0.01 * RBW; 

VBW_TenTimesRBW: mandatory VBW = 10 * RBW, Fully bypass VBW 

filter. 

{weep¢imeaodeψ¢ȅǇŜ5ŜŦ 

{weep¢imeaode 

Sweep time mode: 

SWTMode_minSWT: Sweep with minimum scan time; 

SWTMode_minSWTx2: The sweep is performed with approximately 2 

times the minimum sweep time; 

SWTMode_minSWTx4: The sweep is performed with approximately 4 

times the minimum sweep time; 

SWTMode_minSWTx10: The sweep is performed with approximately 

10 times the minimum sweep time; 

SWTMode_minSWTx20: The sweep is performed with approximately 

20 times the minimum sweep time; 

SWTMode_minSWTx50: The sweep is performed with approximately 

50 times the minimum sweep time; 

SWTMode_minSWTxN: The sweep is performed with approximately N 

times the minimum sweep time, and N = SweepTimeMultiple; 

SWTMode_Manual: sweep at approximately the specified sweep time, 

which is equal to SweepTime. 

5ŜǘŜŎǘƻǊψ¢ȅǇŜ5ŜŦ 5etecter  

{ǇŜŎƛŦȅ ǘƘŜ ŘŜǘŜŎǘƻǊΥ 

Detector_Sample: Frame detection is not  performed between the 

power spectra of each frequency point; 

Detector_PosPeak: Frame detection is performed between the 

power spectra of each frequency point, and a frame is finally 

output, and MaxHold is taken between frames; 

Detector_Average: Frame detection is performed between the 

power spectra of each frequency point, and a frame is finally 

output, and average is taken between frames; 

Detector_NegPeak: Frame detection is performed between the 

power spectra of each frequency point, and a frame is finally 

output, and M inHold is taken between frames; 

Detector_MaxPower: Before FFT, each frequency point is sampled 

for a long time, and the frame data with the largest power is 

selected for FFT to capture instantaneous signals such as pulses 

(only SWP mode is available); 



64 

 

Detector_RawFrames: Each frequency is sampled multiple times, 

analyzed by FFT multiple times, and the power spectrum is output 

frame by frame (only SWP mode is available); 

5ŜǘŜŎǘƻǊψwa{:  eFrame detection is performed between the 

power spectra of each frequency point, and a frame is finally 

output, and RMS is taken between frames. 

¢ǊŀŎŜ5ŜǘŜŎǘaƻŘŜψ¢ȅǇŜ5ŜŦ 

¢race5etectMode 

Specify trace detection mode (Axis of frequency): 

TraceDetectMode_Auto: automatically select the trace detection 

mode; 

TraceDetectMode_Manual:  specifies the trace detection mode. 

ǳƛƴǘонψǘ ¢ǊŀŎŜtƻƛƴǘǎ Specify the number of trace points. 

wȄtƻǊǘψ¢ȅǇŜ5ŜŦ wȄtƻǊǘ 

Specify the input port of the receiver: 

1) ExternalPort: external RF port is linked to the receiver; 

2) InternalPort: the output of bult-in signal generator will be connected 

to the receiver through internal path and the external RF port is 

isolated; 

3) ANT_PortɹTR_PortɹSWR_Portɹ INT_Port: For TRX products 

only. 

{ǇǳǊwŜƧŜŎǘƛƻƴψ¢ȅǇŜ5ŜŦ 

{ǇǳǊwŜƧŜŎǘƛƻƴ 

{ǇŜŎƛŦȅ ǘƘŜ ǎǘǊŀǘŜƎȅ ŦƻǊ ǎǇǳǊƛƻǳǎ ǊŜƧŜŎǘƛƻƴΥ 

мύ .ȅǇŀǎǎΥ ƴƻ ŀŘŘƛǘƛƻƴŀƭ ǊŜƧŜŎǘƛƻƴ ƛǎ ǇǊƻǾƛŘŜŘΤ 

нύ {ǘŀƴŘŀǊŘΥ ŀ ǎǘŀƴŘŀǊŘ ǊŜƧŜŎǘƛƻƴ ƛǎ ǇǊƻǾƛŘŜŘΤ 

оύ 9ƴƘŀƴŎŜŘΥ ŀƴ ŜƴƘŀƴŎŜŘ ǊŜƧŜŎǘƛƻƴ ƛǎ ǇǊƻǾƛŘŜŘΤ 

¢ƘŜ ƘƛƎƘŜǊ ǘƘŜ ǎǇǳǊƛƻǳǎ ǎǳǇǇǊŜǎǎƛƻƴ ƭŜǾŜƭΣ ǘƘŜ ǎƭƻǿŜǊ ǘƘŜ ǎǿŜŜǇ ǊŀǘŜΦ 

wŜŦŜǊŜƴŎŜ/ƭƻŎƪ{ƻǳǊŎŜψ¢ȅǇŜ5ŜŦ 

wŜŦŜǊŜƴŎŜ/ƭƻŎƪ{ƻǳǊŎŜ 

{ǇŜŎƛŦȅ ǘƘŜ ǊŜŦŜǊŜƴŎŜ ŎƭƻŎƪΥ 

мύ wŜŦŜǊŜƴŎŜ/ƭƻŎƪ{ƻǳǊŎŜψLƴǘŜǊƴŀƭΥ ǘƘŜ ƛƴǘŜǊƴŀƭ ǊŜŦŜǊŜƴŎŜ ŎƭƻŎƪ όмлaIȊ 

ŀǎ ŘŜŦŀǳƭǘύ ƛǎ ǳǎŜŘΤ 

нύ wŜŦŜǊŜƴŎŜ/ƭƻŎƪ{ƻǳǊŎŜψ9ȄǘŜǊƴŀƭΥ ǘƘŜ ŜȄǘŜǊƴŀƭ ǊŜŦŜǊŜƴŎŜ ŎƭƻŎƪ 

όмлaIȊ ŀǎ ŘŜŦŀǳƭǘύ ƛǎ ǳǎŜŘΣ ŀƴŘ ƛŦ ǘƘŜ ŜȄǘŜǊƴŀƭ ǊŜŦŜǊŜƴŎŜ ŎƭƻŎƪ Ŏŀƴ ƴƻǘ 

ōŜ ƭƻŎƪŜŘΣ ƛǘ ǿƛƭƭ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ǎǿƛǘŎƘ ǘƻ ǘƘŜ ƛƴǘŜǊƴŀƭ ǊŜŦŜǊŜƴŎŜ ŎƭƻŎƪΤ 

оύ wŜŦŜǊŜƴŎŜ/ƭƻŎƪ{ƻǳǊŎŜψLƴǘŜǊƴŀƭψtǊŜƳƛǳƳΥ ǘƘŜ ƛƴǘŜǊƴŀƭ ƘƛƎƘ ǉǳŀƭƛǘȅ 

ό5h/·h ƻǊ h/·hύ ŎƭƻŎƪ ǎƻǳǊŎŜ ƛǎ ǳǎŜŘΤ 

пύ wŜŦŜǊŜƴŎŜ/ƭƻŎƪ{ƻǳǊŎŜψ9ȄǘŜǊƴŀƭψCƻǊŎŜŘΥ ǘƘŜ ŜȄǘŜǊƴŀƭ ǊŜŦŜǊŜƴŎŜ ŎƭƻŎƪ 

όмлaIȊ ŀǎ ŘŜŦŀǳƭǘύ ƛǎ ǳǎŜŘ ŀƴŘ ǿƛƭƭ ƴƻǘ ŎƘŀƴƎŜ ǘƻ ǘƘŜ ƛƴǘŜǊƴŀƭ ǎƻǳǊŎŜ 

ŜǾŜƴ ƛŦ ƛǘ Ŏŀƴ ƴƻǘ ōŜ ƭƻŎƪŜŘΦ 

ŘƻǳōƭŜ wŜŦŜǊŜƴŎŜ/ƭƻŎƪCǊŜǉǳŜƴŎȅ {ǇŜŎƛŦȅ ǘƘŜ ǊŜŦŜǊŜƴŎŜ ŎƭƻŎƪ ŦǊŜǉǳŜƴŎȅ ƛƴ IȊΦ  

{²tψ¢ǊƛƎƎŜǊ{ƻǳǊŎŜψ¢ȅǇŜ5ŜŦ 

¢ǊƛƎƎŜǊ{ƻǳǊŎŜ 

{ǿŜŜǇ ǘǊƛƎƎŜǊ ǎƻǳǊŎŜ ŦƻǊ wC ǊŜŎŜƛǾŜǊǎΥ 

мύ LƴǘŜǊƴŀƭCǊŜŜwǳƴΥ !ǳǘƻƳŀǘƛŎŀƭƭȅ Ŏƻƴǘƛƴǳƻǳǎ ǎǿŜŜǇΤ 

нύ 9ȄǘŜǊƴŀƭtŜǊIƻǇΥ 9ŀŎƘ 9ȄǘŜǊƴŀƭ ǘǊƛƎƎŜǊ ǿƛƭƭ ǘǊƛƎƎŜǊ ǘƘŜ ŀƴŀƭȅǎƛǎ ƻŦ ŀ 

ŦǊŀƳŜΤ 
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оύ 9ȄǘŜǊƴŀƭtŜǊ{ǿŜŜǇΥ 9ŀŎƘ 9ȄǘŜǊƴŀƭ ǘǊƛƎƎŜǊ ǿƛƭƭ ǘǊƛƎƎŜǊ ǘƘŜ ŀƴŀƭȅǎƛǎ ƻŦ ŀ 

Ŧǳƭƭ ǘǊŀŎŜΤ 

пύ 9ȄǘŜǊƴŀƭtŜǊtǊƻŦƛƭŜΥ 9ŀŎƘ 9ȄǘŜǊƴŀƭ ǘǊƛƎƎŜǊ ǿƛƭƭ ŀǇǇƭȅ ŀ ƴŜǿ 

ŎƻƴŦƛƎǳǊŀǘƛƻƴΦ 

¢ǊƛƎƎŜǊ9ŘƎŜψ¢ȅǇŜ5ŜŦ 

¢ǊƛƎƎŜǊ9ŘƎŜ 

{ǇŜŎƛŦȅ ǘƘŜ ǘǊƛƎƎŜǊ ŜŘƎŜΥ 

мύ wƛǎƛƴƎ9ŘƎŜΥ ǊƛǎƛƴƎ ŜŘƎŜ ƛǎ ŜŦŦŜŎǘƛǾŜΤ 

нύ CŀƭƭƛƴƎ9ŘƎŜΥ ŦŀƭƭƛƴƎ ŜŘƎŜ ƛǎ ŜŦŦŜŎǘƛǾŜΤ 

оύ 5ƻǳōƭŜ9ŘƎŜΥ ōƻǘƘ ǊƛǎƛƴƎ ŜŘƎŜ ŀƴŘ ŦŀƭƭƛƴƎ ŜŘƎŜ ŀǊŜ ŜŦŦŜŎǘƛǾŜΦ 

tǊŜŀƳǇƭƛŦƛŜǊ{ǘŀǘŜψ¢ȅǇŜ5ŜŦ 

tǊŜŀƳǇƭƛŦƛŜǊ 

{ǇŜŎƛŦȅ ǘƘŜ ǇǊŜŀƳǇƭƛŦƛŜǊ ŀŎǘƛƻƴΥ 

!ǳǘƻhƴΥ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ŜƴŀōƭŜ ǇǊŜŀƳǇƭƛŦƛŜǊΤ 

CƻǊŎŜŘhŦŦΥŦƻǊŎŜ ŘƛǎŀōƭŜ ǇǊŜŀƳǇƭƛŦƛŜǊΦ 

S²tψ¢ǊŀŎŜ¢ȅǇŜψ¢ȅǇŜ5ŜŦ ¢ǊŀŎŜ¢ȅǇŜ 

{ǇŜŎƛŦȅ ǘƘŜ ǘǊŀŎŜ ǘȅǇŜΥ 

мύ /ƭŜŀǊ²ǊƛǘŜΥ ǘƘŜ ǘǊŀŎŜ ǿƛƭƭ ōŜ ǳǇŘŀǘŜŘ ǿƛǘƘ ŎƭŜŀǊ ŀƴŘ ǿǊƛǘŜ ƳŜǘƘƻŘΤ 

нύ aŀȄIƻƭŘΥ ǘƘŜ ǘǊŀŎŜ ǿƛƭƭ ōŜ ǳǇŘŀǘŜŘ ǿƛǘƘ ƳŀȄ ƘƻƭŘ ƳŜǘƘƻŘΤ 

оύ aƛƴIƻƭŘΥ ǘƘŜ ǘǊŀŎŜ ǿƛƭƭ ōŜ ǳǇŘŀǘŜŘ ǿƛǘƘ Ƴƛƴ ƘƻƭŘ ƳŜǘƘƻŘΤ 

пύ /ƭŜŀǊ²ǊƛǘŜ²ƛǘƘLvΥ ǘƘŜ ǘǊŀŎŜ ǿƛƭƭ ōŜ ǳǇŘŀǘŜŘ ǿƛǘƘ ŎƭŜŀǊ ŀƴŘ ǿǊƛǘŜ 

ƳŜǘƘƻŘΦ ¢ƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ Lv Řŀǘŀ ƻŦ ŜŀŎƘ ǎǇŜŎǘǊǳƳ ŦǊŀƳŜ ǿƛƭƭ ŀƭǎƻ ōŜ 

ŀǘǘŀŎƘŜŘΦ  

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΤ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ !ǇǇŜƴŘƛȄ мΦ 

9ȄŀƳǇƭŜ 

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ ƛƴǘ 5ŜǾƛŎŜbǳƳ Ґ лΤ ǾƻƛŘ ϝ5ŜǾƛŎŜ Ґ b¦[[Τ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ .ƻƻǘtǊƻŦƛƭŜψLhΤ .ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ .ƻƻǘLƴŦƻΤ 

.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 

.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜΣ 5ŜǾbǳƳΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

{²tψ9½tǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜLƴΤ 

{ǘŀǘǳǎ Ґ {²tψ9½tǊƻŦƛƭŜ5ŜLƴƛǘόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴύΤ 

 

10.2 {²tψ9½/ƻƴŦƛƎǳǊŀǘƛƻƴ 

ƛƴǘ {²tψ9½/ƻƴŦƛƎǳǊŀǘƛƻƴόǾƻƛŘϝϝ 5ŜǾƛŎŜΣ Ŏƻƴǎǘ {²tψ9½tǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦϝ tǊƻŦƛƭŜLƴΣ 

{²tψ9½tǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦϝ tǊƻŦƛƭŜhǳǘΣ {²tψ¢ǊŀŎŜLƴŦƻψ¢ȅǇŜ5ŜŦϝ ¢ǊŀŎŜLƴŦƻύ 

5ŜǎŎǊƛǇǘƛƻƴ 

ŎƻƴŦƛƎǳǊŜ ǘƘŜ ǎǇŜŎǘǊƻƳŜǘŜǊ ŘŜǾƛŎŜ ǘƻ simple {²t aƻŘŜ ŀƴŘ ǊŜƭŀǘŜŘ ǇŀǊŀƳŜǘŜǊǎ ǎǳŎƘ ŀǎ ŦǊŜǉǳŜƴŎȅΣ ǊŜŦŜǊŜƴŎŜ ƭŜǾŜƭΣ 

ǊŜǎƻƭǳǘƛƻƴ ōŀƴŘǿƛŘǘƘ ŀƴŘ ƻǘƘŜǊ ǇŀǊŀƳŜǘŜǊǎ ƛƴ {²t ƳƻŘŜ ŀǊŜ ǳƴƛŦƻǊƳƭȅ ŜƴŎŀǇǎǳƭŀǘŜŘ ƛƴ ǘƘŜ 

{²tψ9½tǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ ǎǘǊǳŎǘǳǊŜΦ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 
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tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

ǾƻƛŘ ϝϝ5ŜǾƛŎŜ 5ŜǾƛŎŜ ƘŀƴŘƭŜΦ 

{²tψ9½tǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ 

ϝ{²tψtǊƻŦƛƭŜLƴ 
/ƻƴŦƛƎǳǊŀǘƛƻƴ ǇǊƻŦƛƭŜ ŦƻǊ {²t ƳƻŘŜΦ 

{²tψ9½tǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ 

ϝ{²tψtǊƻŦƛƭŜhǳǘ 
CŜŜŘōŀŎƪ ǇǊƻŦƛƭŜ ŦǊƻƳ ǘƘŜ ǎȅǎǘŜƳΦ 

{²tψ¢ǊŀŎŜLƴŦƻψ¢ȅǇŜ5ŜŦ ϝ¢ǊŀŎŜLƴŦƻ ¢ƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǘƘŜ ǘǊŀŎŜ ǳƴŘŜǊ ǘƘŜ ŎǳǊǊŜƴǘ ŎƻƴŦƛƎǳǊŀǘƛƻƴΦ 

5ŜǘŀƛƭŜŘ ŘŜŦƛƴƛǘƛƻƴ ƻŦ {²tψ¢ǊŀŎŜLƴŦƻψ¢ȅǇŜ5ŜŦ 

ƛƴǘ CǳƭƭǎǿŜŜǇ¢ǊŀŎŜtƻƛƴǘǎ ¢ƘŜ Ǉƻƛƴǘǎ Ŏƻǳƴǘ ƻŦ ŀ Ŧǳƭƭ ǘǊŀŎŜΦ 

ƛƴǘ tŀǊǘƛŀƭǎǿŜŜǇ¢ǊŀŎŜtƻƛƴǘǎ 
¢ƘŜ Ǉƻƛƴǘǎ Ŏƻǳƴǘ ƻŦ ŜŀŎƘ ǘǊŀŎŜ ǎŜƎƳŜƴǘ ǿƘƛŎƘ Ŏŀƴ ōŜ ŦŜǘŎƘŜŘ ōȅ ǎƛƴƎƭŜ 

{²tψDŜǘtŀǊǘƛŀƭ{ǿŜŜǇ ŎŀƭƭƛƴƎΦ 

ƛƴǘ ¢ƻǘŀƭIƻǇǎ ¢ƘŜ ǘƻǘŀƭ ƘƻǇǎ ŦƻǊ ŀ Ŧǳƭƭ ǘǊŀŎŜΦ 

ǳƛƴǘонψǘ ¦ǎŜǊ{ǘŀǊǘLƴŘŜȄ 
¢ƘŜ ƛƴŘŜȄ ƻŦ ǘƘŜ ŎƭƻǎŜǎǘ Ǉƻƛƴǘ ǘƻ ǘƘŜ {²ttǊƻŦƛƭŜΦ{ǘŀǊǘCǊŜǉψIȊ ƛƴ ǘƘŜ ǘǊŀŎŜ 

όCǊŜǉψIȊώϐύΦ 

ǳƛƴǘонψǘ ¦ǎŜǊ{ǘƻǇLƴŘŜȄ 
¢ƘŜ ƛƴŘŜȄ ƻŦ ǘƘŜ ŎƭƻǎŜǎǘ Ǉƻƛƴǘ ǘƻ ǘƘŜ {²ttǊƻŦƛƭŜΦ{ǘƻǇCǊŜǉψIȊ ƛƴ ǘƘŜ ǘǊŀŎŜ 

όCǊŜǉψIȊώϐύΦ 

ŘƻǳōƭŜ ¢ǊŀŎŜ.ƛƴ.²ψIȊ ¢ƘŜ ƛƴǘŜǊǾŀƭ ŦǊŜǉǳŜƴŎȅ ōŜǘǿŜŜƴ ǘǿƻ Ǉƻƛƴǘǎ ƻŦ ǘƘŜ ǘǊŀŎŜΦ 

ŘƻǳōƭŜ {ǘŀǊǘCǊŜǉψIȊ ¢ƘŜ ŦǊŜǉǳŜƴŎȅ ƻŦ ǘƘŜ ŦƛǊǎǘ Ǉƻƛƴǘ ƛƴ ǘƘŜ ǘǊŀŎŜΦ 

ŘƻǳōƭŜ !ƴŀƭȅǎƛǎ.²ψIȊ !ƴŀƭȅǎƛǎ ōŀƴŘǿƛŘǘƘ ƻŦ ŀ ǎƛƴƎƭŜ ƘƻǇΦ 

ƛƴǘ ¢ǊŀŎŜ5ŜǘŜŎǘwŀǘƛƻ 
¢ƘŜ ¢ǊŀŎŜ5ŜǘŜŎǘwŀǘƛƻ ƛƴŘƛŎŀǘŜǎ Ƙƻǿ Ƴŀƴȅ Ǌŀǿ Řŀǘŀ Ǉƻƛƴǘǎ ŀǊŜ ŎƻƴǾŜǊǘŜŘ 

ǘƻ ŀ ǎƛƴƎƭŜ ƻǳǘǇǳǘ ǇƻƛƴǘΦ 

ƛƴǘ 5ŜŎƛƳŀǘŜCŀŎǘƻǊ ¢ƘŜ ŘŜŎƛƳŀǘŜ ŦŀŎǘƻǊ ǳƴŘŜǊ ǘƘŜ ŎǳǊǊŜƴǘ ŎƻƴŦƛƎǳǊŀǘƛƻƴΦ 

Ŧƭƻŀǘ CǊŀƳŜ¢ƛƳŜaǳƭǘƛǇƭŜ 

CrŀƳŜ ŀƴŀƭȅǎƛǎ ǘƛƳŜ ƳǳƭǘƛǇƭƛŜǊΣ ǘƘŜ ŀƴŀƭȅǎƛǎ ǘƛƳŜ ƻŦ ǘƘŜ ŘŜǾƛŎŜ ƛƴ ŀ ǎƛƴƎƭŜ 

ŦǊŜǉǳŜƴŎȅ Ґ ŘŜŦŀǳƭǘ ŀƴŀƭȅǎƛǎ ǘƛƳŜ όǎŜǘ ōȅ ǘƘŜ ǎȅǎǘŜƳύ ϝ ŦǊŀƳŜ ǘƛƳŜ 

ƳǳƭǘƛǇƭƛŜǊΦ LƴŎǊŜŀǎƛƴƎ ǘƘŜ ŦǊŀƳŜ ǘƛƳŜ ƳǳƭǘƛǇƭƛŜǊ ǿƛƭƭ ƛƴŎǊŜŀǎŜ ǘƘŜ 

ƳƛƴƛƳǳƳ ǎǿŜŜǇ ǘƛƳŜ ƻŦ ǘƘŜ ŘŜǾƛŎŜΣ ōǳǘ ƴƻǘ ǎǘǊƛŎǘƭȅ ƭƛƴŜŀǊƭȅΦ 

ŘƻǳōƭŜ CǊŀƳŜ¢ƛƳŜ ¢ƘŜ ŦǊŀƳŜ ǘƛƳŜ ƛǎ ǘƘŜ ǘƻǘŀƭ ŀƴŀƭȅǎƛǎ ǘƛƳŜ ŀǘ ŀ ǎƛƴƎƭŜ ŦǊŜǉǳŜƴŎȅ ǇƻƛƴǘΦ 

ŘƻǳōƭŜ 9ǎǘƛƳŀǘŜaƛƴ{ǿŜŜǇ¢ƛƳŜ 
¢ƘŜ 9ǎǘƛƳŀǘŜaƛƴ{ǿŜŜǇ¢ƛƳŜ ƛǎ ŜǎǘƛƳŀǘŜŘ ƳƛƴƛƳǳƳ ǘƛƳŜ ŦƻǊ ŎƻƳǇƭŜǘƛƴƎ 

ŀ Ŧǳƭƭ ǎǿŜŜǇΦ Lǘ ƛǎ Ƴŀƛƴƭȅ ŀŦŦŜŎǘŜŘ ōȅ {ǇŀƴΣ w.²Σ ±.²Σ ŦǊŀƳŜ ǘƛƳŜΦ 

5ŀǘŀCƻǊƳŀǘψ¢ȅǇŜ5ŜŦ 5ŀǘŀCƻǊƳŀǘ 
²ƘŜƴ ǘƘŜ ¢ǊŀŎŜ¢ȅǇŜ ƛǎ ǎŜǘ ǘƻ /ƭŜŀǊ²ǊƛǘŜ²ƛǘƘLvΣ ǘƘŜ 5ŀǘŀCƻǊƳŀǘ ƛƴŘƛŎŀǘŜ 

ǘƘŜ ŦƻǊƳŀǘ ƻŦ ǘƘŜ ŀǘǘŀŎƘŜŘ Lv ŘŀǘŀΦ 

¦ƛƴǘспψǘ {ŀƳǇƭŜtƻƛƴǘǎ 
²ƘŜƴ ǘƘŜ ¢ǊŀŎŜ¢ȅǇŜ ƛǎ ǎŜǘ ǘƻ /ƭŜŀǊ²ǊƛǘŜ²ƛǘƘLvΣ ǘƘŜ {ŀƳǇƭŜtƻƛƴǘǎ 

ƛƴŘƛŎŀǘŜ ǘƘŜ Ǉƻƛƴǘ Ŏƻǳƴǘ ƻŦ ǘƘŜ ŀǘǘŀŎƘŜŘ Lv ŘŀǘŀΦ 

ǳƛƴǘонψǘ DŀƛƴtŀǊŀƳŜǘŜǊ 
Dŀƛƴ ǇŀǊŀƳŜǘŜǊ ƛƴŦƻǊƳŀǘƛƻƴΣ ƛƴŎƭǳŘƛƴƎ {ǇŀŎŜόомϤнп.ƛǘύΣ tǊŜ!ƳǇƭƛŦƛŜǊ{ǘŀ

πǘŜόноϤмс.ƛǘύΣ {ǘŀǊǘwC.ŀƴŘόмрϤу.ƛǘύΣ {ǘƻǇwC.ŀƴŘόтϤл.ƛǘύΦ 

5{ttƭŀǘŦƻǊƳψ¢ȅǇŜ5ŜŦ 5{ttƭŀǘŦƻǊƳ 
{ǇŜŎƛŦȅ ǘƘŜ 5{t ŎƻƳǇǳǘƛƴƎ ǇƭŀǘŦƻǊƳ ǳǎŜŘΦ 

/t¦ψ5{t:ǳǎƛƴƎ /t¦ ǘƻ ŎŀƭŎǳƭŀǘŜΤ 
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CtD!ψ5{t:ǳǎƛƴƎ CtD! ǘƻ ŎŀƭŎǳƭŀǘŜΦ 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄiǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ !ǇǇŜƴŘƛȄ мΦ 

9ȄŀƳǇƭŜ  

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ 

ƛƴǘ5ŜǾƛŎŜbǳƳ Ґ лΤ 

ǾƻƛŘ ϝ5ŜǾƛŎŜ Ґ b¦[[Τ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ .ƻƻǘtǊƻŦƛƭŜψLhΤ 

.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 

.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 

.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ .ƻƻǘLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜΣ 5ŜǾbǳƳΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

{²tψ9½tǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜLƴΤ 

{²tψ9½tǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜhǳǘΤ 

{²tψ¢ǊŀŎŜLƴŦƻψ¢ȅǇŜ5ŜŦ ¢ǊŀŎŜLƴŦƻΤ 

{ǘŀǘǳǎ Ґ {²tψ9½tǊƻŦƛƭŜ5ŜLƴƛǘόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴύΤ 

{ǘŀǘǳǎ Ґ {²tψ9½/ƻƴŦƛƎǳǊŀǘƛƻƴόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴΣ ϧtǊƻŦƛƭŜhǳǘΣ ϧ¢ǊŀŎŜLƴŦƻύΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψ/ƭƻǎŜόϧ5ŜǾƛŎŜύΤ 

10.3 {²tψtǊƻŦƛƭŜ5ŜLƴƛǘ 

ƛƴǘ {²tψtǊƻŦƛƭŜ5ŜLƴƛǘόǾƻƛŘϝϝ 5ŜǾƛŎŜΣ {²tψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦϝ ¦ǎŜǊtǊƻŦƛƭŜψhύ 

CǳƴŎǘƛƻƴ ŘŜǎŎǊƛǇǘƛƻƴ 

¢ƘŜ ŦǳƴŎǘƛƻƴ ƛƴƛǘƛŀƭƛȊŜǎ ǘƘŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ƛƴ {²t ƳƻŘŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ǇŀǊŀƳŜǘŜǊ ŎƻƭƭŜŎǘƛƻƴΦ {²tψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ 

ŘŜŦƛƴŜǎ ŀƭƭ ǇŀǊŀƳŜǘŜǊǎ ƛƴ {²t ƳƻŘŜ ǎǳŎƘ ŀǎ ŦǊŜǉǳŜƴŎȅΣ ǊŜŦŜǊŜƴŎŜ ƭŜǾŜƭΣ ǊŜǎƻƭǳǘƛƻƴ ōŀƴŘǿƛŘǘƘΣ ŜǘŎΦ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

ǾƻƛŘ ϝϝ5ŜǾƛŎŜ 5ŜǾƛŎŜ ƘŀƴŘƭŜΦ 

{²tψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ ϝ¦ǎŜǊtǊƻŦƛƭŜψh tƻƛƴǘŜǊ ǘƻ ǘƘŜ ŘŜŦŀǳƭǘ ǇǊƻŦƛƭŜΦ 

{²tψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ 

ŘƻǳōƭŜ {ǘŀǊǘCǊŜǉψIȊ {ǘŀǊǘ ŦǊŜǉǳŜƴŎȅ ƛƴ IȊΦ 

ŘƻǳōƭŜ {ǘƻǇCǊŜǉψIȊ {ǘƻǇ ŦǊŜǉǳŜƴŎȅ ƛƴ IȊΦ 

ŘƻǳōƭŜ /ŜƴǘŜǊCǊŜǉψIȊ /ŜƴǘŜǊ ŦǊŜǉǳŜƴŎȅ ƛƴ IȊΦ 

ŘƻǳōƭŜ {ǇŀƴψIȊ CǊŜǉǳŜƴŎȅ ǎǇŀƴ ƛƴ IȊΦ 

ŘƻǳōƭŜ wŜŦ[ŜǾŜƭψŘ.Ƴ wŜŦŜǊŜƴŎŜ ƭŜǾŜƭ ƛƴ Ř.ƳΦ 

ŘƻǳōƭŜ w.²ψIȊ wŜǎƻƭǳǘƛƻƴ ōŀƴŘǿƛŘǘƘ ƛƴ IȊΦ 

ŘƻǳōƭŜ ±.²ψIȊ ±ƛŘŜƻ ōŀƴŘǿƛŘǘƘ ƛƴ IȊΦ 

ŘƻǳōƭŜ {ǿŜŜǇ¢ƛƳŜ 
²ƘŜƴ ǘƘŜ ǎǿŜŜǇ ǘƛƳŜ ƳƻŘŜ ƛǎ ǎǇŜŎƛŦƛŜŘ ŀǎ aŀƴǳŀƭΣ 

ǘƘƛǎ ǇŀǊŀƳŜǘŜǊ ƛǎ ǘƘŜ ŀōǎƻƭǳǘŜ ǘƛƳŜΤ ²ƘŜƴ ǎǇŜŎƛŦƛŜŘ 
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ŀǎ ϝbΣ ǘƘƛǎ ǇŀǊŀƳŜǘŜǊ ƛǎ ǘƘŜ ǎǿŜŜǇ ǘƛƳŜ ƳǳƭǘƛǇƭƛŜǊΦ 

ŘƻǳōƭŜ ¢ǊŀŎŜ.ƛƴ{ƛȊŜψIȊ 

¢ƘŜ ŦǊŜǉǳŜƴŎȅ ƛƴǘŜǊǾŀƭ ōŜǘǿŜŜƴ ŀŘƧŀŎŜƴǘ ŦǊŜǉǳŜƴŎȅ 

Ǉƻƛƴǘǎ ƻŦ ǘƘŜ ǘǊŀŎŜ ƛƴ IȊΦ hƴƭȅ ǿƻǊƪ ǿƘŜƴ 

¢ǊŀŎŜtƻƛƴǘǎ{ǘǊŀǘŜƎȅ Ґ .ƛƴ{ƛȊŜ!ǎǎƛƎƴŜŘΦ 

{²tψCǊŜǉ!ǎǎƛƎƴƳŜƴǘψ¢ȅǇŜ5ŜŦ CǊŜǉ!ǎǎƛƎƴƳŜƴǘ 

{ǇŜŎƛŦȅ ǘƘŜ ŦǊŜǉǳŜƴŎȅ ŀǎǎƛƎƴƳŜƴǘ ƻŦ ǘƘŜ ǎǿŜŜǇΥ 

{ǘŀǊǘ{ǘƻǇ ƻǊ /ŜƴǘŜǊ{ǇŀƴΦ 

мύ {ǘŀǊǘ{ǘƻǇΥ {ǇŜŎƛŦȅ ǎǿŜŜǇ ǊŀƴƎŜ ōȅ ǎǘŀǊǘ ŀƴŘ ǎǘƻǇ 

ŦǊŜǉǳŜƴŎȅΤ 

нύ /ŜƴǘŜǊ{ǇŀƴΥ {ǇŜŎƛŦȅ ǎǿŜŜǇ ǊŀƴƎŜ ōȅ ŎŜƴǘŜǊ 

ŦǊŜǉǳŜƴŎȅ ŀƴŘ ǎǇŀƴΦ 

²ƛƴŘƻǿψ¢ȅǇŜ5ŜŦ ²ƛƴŘƻǿ 

{ǇŜŎƛŦȅ ǘƘŜ ǿƛƴŘƻǿ ŦǳƴŎǘƛƻƴ ǳǎŜŘ ŦƻǊ CC¢ ŀƴŀƭȅǎƛǎΥ 

мύ Cƭŀǘ¢ƻǇΥ ƎƻƻŘ ŀƳǇƭƛǘǳŘŜ ŀŎŎǳǊŀŎȅΤ 

нύ .ƭŀŎƪƳŀƴψ bǳǘǘŀƭƭΥ ƎƻƻŘ ŦǊŜǉǳŜƴŎȅ ǊŜǎƻƭǳǘƛƻƴΦ 

ǳƛƴǘонψǘ ¢ǊŀŎŜtƻƛƴǘǎ 

¢ƘŜ ǘƻǘŀƭ Ǉƻƛƴǘǎ ƻŦ ǎǿŜŜǇ ǘǊŀŎŜΦ ¢ƘŜ ǎȅǎǘŜƳ ǿƛƭƭ 

ǊŜǘǳǊƴ ǘƘŜ ƴŜŀǊŜǎǘ ŀǾŀƛƭŀōƭŜ Ǉƻƛƴǘǎ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ 

w.² ŀƴŘ ǎǿŜŜǇƛƴƎ ǊŀƴƎŜΦ 

w.²aodeψ¢ȅǇŜ5ŜŦ w.²aode 

{ǇŜŎƛŦȅ w.² ǳǇŘŀǘŜ ƳƻŘŜ:  

w.²ψaŀƴǳŀƭΥ Ƴŀƴǳŀƭ ƛƴǇǳǘ w.² 

w.²ψ!ǳǘƻΥ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ǳǇŘŀǘŜ w.² ǿƛǘƘ {t!b 

w.²ψhƴŜ¢ƘƻǳǎŀƴŘǘƘ{Ǉŀƴ:ƳŀƴŘŀǘƻǊȅ w.² Ґ 

лΦллм ϝ {t!bΤ 

w.²ψhƴŜtŜǊŎŜƴǘ{Ǉŀƴ:ƳŀƴŘŀǘƻǊȅ w.² Ґ 

лΦмϝ{t!b.  

±.²aodeψ¢ȅǇŜ5ŜŦ ±.²aode 

{ǇŜŎƛŦȅ ±.² ǳǇŘŀǘŜ ƳƻŘŜ:  

VBW_Manual: manual input VBW; 

VBW_EqualToRBW: mandatory VBW = RBW; 

VBW_TenPercentRBW: mandatory VBW = 0.1 * 

RBW; 

VBW_OnePercentRBW: mandatory VBW = 0.01 * 

RBW; 

±.²ψ¢Ŝƴ¢ƛƳŜǎw.²Υ mandatory ±.² Ґ мл ϝ w.²,  

Fully bypass VBW filter.  

{weep¢imeaodeψ¢ȅǇŜ5ŜŦ {weep¢imeaode 

Sweep time mode: 

SWTMode_minSWT: Sweep with minimum sweep 

time  

SWTMode_minSWTx2: The sweep is performed 

with approximately 2 times the minimum sweep 

time; 
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SWTMode_minSWTx4: The sweep is performed 

with approximately 4 times the minimum sweep 

time; 

SWTMode_minSWTx10:The sweep is performed 

with approximately 10 times the minimum sweep 

time; 

SWTMode_minSWTx20:The sweep is performed 

with approximately 20 times the minimum sweep 

time; 

SWTMode_minSWTx50:The sweep is performed 

with approximately 50 times the minimum sweep 

time; 

SWTMode_minSWTxN: The sweep is performed 

with approximately N times the minimum scan time 

and N =  SweepTimeMultiple; 

{²¢aƻŘŜψaŀƴǳŀƭ: Sweep at approximately the 

specified scan time, which is equal to SweepTime. 

5ŜǘŜŎǘƻǊψ¢ȅǇŜ5ŜŦ 5etecter  

{ǇŜŎƛŦȅ ǘƘŜ ŘŜǘŜŎǘƻǊΥ 

Detector_Sample: Frame detection is not  

performed between the power spectr um of 

each frequency point; 

Detector_PosPeak: Frame detection is performed 

between the power spectra of each frequency 

point, and a frame is finally output, and 

MaxHold is taken between frames; 

Detector_Average: Frame detection is performed 

between the power spectra of each frequency 

point, and a frame is finally output, and average 

is taken between frames; 

Detector_NegPeak: Frame detection is 

performed between the power spectra of each 

frequency point, and a frame is finally output, 

and MinHold is taken between frames; 

Detector_MaxPower: Before FFT, each frequency 

point is sampled for a long time, and the frame 

data with the largest power is selected for FFT 

to capture instantaneous signals such as pulses 

(only SWP mode is available); 

Detector_RawFrames: Each frequency is sampled 

multiple times, analyzed by FFT multiple times, 

and the power spectrum is output frame by 

frame (only SWP mode is available); 
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5ŜǘŜŎǘƻǊψwa{:Frame detection is performed 

between the power spectra of each frequency 

point, and a frame is finally output, and RMS is 

taken between frames. 

¢ǊŀŎŜCƻǊƳŀǘψ¢ȅǇŜ5ŜŦ ¢ǊŀŎŜCƻǊƳŀǘ 

Specify format of trace: 

TraceFormat_Standard: Frequency equally spaced; 

TraceFormat_PrecisFrq: Frequency accurate 

¢ǊŀŎŜ5ŜǘŜŎǘaƻŘŜψ¢ȅǇŜ5ŜŦ ¢race5etectMode 

Specify trace detection mode (Axis of frequency): 

TraceDetectMode_Auto: automatically select the 

trace detection mode ; 

¢ǊŀŎŜ5ŜǘŜŎǘaƻŘŜψaŀƴǳŀl:  specify the trace 

detection mode. 

¢ǊŀŎŜ5ŜǘŜŎǘƻǊψ¢ȅǇŜ5ŜŦ ¢ǊŀŎŜ5ŜǘŜŎǘƻǊ 

Specify the type of trace detector: 

TraceDetector_AutoSample: auto sampling 

detection; 

TraceDetector_Sample: sampling detection; 

TraceDetector_PosPeak: Positive peak detection; 

TraceDetector_NegPeak: Negative peak detection; 

TraceDetector_RMS: RMS detection; 

TraceDetector_Bypass: No detection. 

ǳƛƴǘонψǘ ¢ǊŀŎŜtƻƛƴǘǎ 

Set the desired number of trace points, and the 

system will automatically adjust according to the set 

scan range and RBW, and return the actual available 

and closest trace points. 

¢ǊŀŎŜtƻƛƴǘǎ{ǘǊŀǘŜƎȅψ¢ȅǇŜ5ŜŦ¢ǊŀŎŜtƻƛƴǘǎ{ǘǊŀǘŜƎȅ 

¢ƘŜ ǎǘǊŀǘŜƎȅ ŦƻǊ ǎŜǘǘƛƴƎ ǘƘŜ ƴǳƳōŜǊ ƻŦ ǘǊŀŎŜ ǇƻƛƴǘǎΥ 

мύ {ǿŜŜǇ{ǇŜŜŘtǊŜŦŜǊǊŜŘΥ tǊƛƻǊƛǘȅ ƛǎ ƎƛǾŜƴ ǘƻ ŦŀǎǘŜǊ 

ǎǿŜŜǇ ǊŀǘŜ ŀƴŘ ǊŜǘǳǊƴ ǘǊŀŎŜ Ǉƻƛƴǘ ƛǎ ŀǎ ŎƭƻǎŜ ŀǎ 

ǇƻǎǎƛōƭŜ ǘƻ ǘŀǊƎŜǘ ǘǊŀŎŜ ǇƻƛƴǘǎΤ 

нύ tƻƛƴǘǎ!ŎŎǳǊŀŎȅtǊŜŦŜǊǊŜŘΥ tǊƛƻǊƛǘȅ ƛǎ ƎƛǾŜƴ ǘƻ 

ŜƴǎǳǊƛƴƎ ǘƘŀǘ ǘƘŜ ŀŎǘǳŀƭ ƴǳƳōŜǊ ƻŦ ǘǊŀŎŜ Ǉƻƛƴǘǎ ƛǎ 

ŎƭƻǎŜ ǘƻ ǘƘŜ ǘŀǊƎŜǘ ǘǊŀŎŜ ǇƻƛƴǘǎΤ 

оύ .ƛƴ{ƛȊŜ!ǎǎƛƎƴŜŘΥ tǊƛƻǊƛǘȅ ƛǎ ƎƛǾŜƴ ǘƻ ŜƴǎǳǊƛƴƎ ǘƘŀǘ 

ǘǊŀŎŜǎ ŀǊŜ ƎŜƴŜǊŀǘŜŘ ŀǘ ǎŜǘ ŦǊŜǉǳŜƴŎȅ ƛƴǘŜǊǾŀƭǎΦ 

¢ǊŀŎŜ!ƭƛƎƴψ¢ȅǇŜ5ŜŦ ¢ǊŀŎŜ!ƭƛƎƴ 

¢ƘŜ ǎǘǊŀǘŜƎȅ ŦƻǊ ǎŜǘǘƛƴƎ ǘǊŀŎŜ ŀƭƛƎƴƛƴƎΥ 

мύ bŀǘƛǾŜ!ƭƛƎƴ: ŀǳǘƻƳŀǘƛŎ ŀƭƛƎƴƳŜƴǘ ƛǎ ŀŘƻǇǘŜŘ ŦƻǊ 

ƳŀȄƛƳǳƳ ŜȄŜŎǳǘƛƻƴ ŜŦŦƛŎƛŜƴŎȅΦ ¢ƘŜ ŦƛǊǎǘ Ǉƻƛƴǘ ƻŦ 

ǘǊŀŎŜ ǿƛƭƭ Ƴƻǎǘƭȅ ƴƻǘ ōŜ ǘƘŜ ŜȄŀŎǘ ǎǘŀǊǘ ŦǊŜǉǳŜƴŎȅ ƛƴ 

{²t ǇǊƻŦƛƭŜΤ 

нύ !ƭƛƎƴ¢ƻ{ǘŀǊǘΥ ǘƘŜ ŦƛǊǎǘ Ǉƻƛƴǘ ƻŦ ǘǊŀŎŜ ǿƛƭƭ ŀƭƛƎƴ ǘƻ 
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ǘƘŜ ǎǇŜŎƛŦƛŜŘ ǎǘŀǊǘ ŦǊŜǉǳŜƴŎȅ ƛƴ {²t ǇǊƻŦƛƭŜΤ 

оύ !ƭƛƎƴ¢ƻ/ŜƴǘŜǊΥ !ƭƛƎƴ ǘƻ ŎŜƴǘŜǊ ŦǊŜǉǳŜƴŎȅΦ 

CC¢9ȄŎǳǘƛƻƴ{ǘǊŀǘŜƎȅψ¢ȅǇŜ5ŜŦ CC¢9ȄŎǳǘƛƻƴ{ǘǊŀǘŜƎȅ 

{ǇŜŎƛŦȅ ǘƘŜ ǎǘǊŀǘŜƎȅ ŦƻǊ CC¢ ŜȄŜŎǳǘƛƴƎΥ 

мύ !ǳǘƻΥ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ŎƘƻƻǎŜ ǿƘŜǘƘŜǊ ǘƻ ǳǎŜ ǘƘŜ 

/t¦ ƻǊ CtD!Τ 

нύ !ǳǘƻψ/t¦tǊŜŦŜǊǊŜŘΥ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ŎƘƻƻǎŜ 

ǿƘŜǘƘŜǊ ǘƻ ǳǎŜ ǘƘŜ /t¦ ƻǊ CtD!Σ /t¦ ŦƛǊǎǘΤ 

оύ !ǳǘƻψCtD!tǊŜŦŜǊǊŜŘΥ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ŎƘƻƻǎŜ 

ǿƘŜǘƘŜǊ ǘƻ ǳǎŜ ǘƘŜ /t¦ ƻǊ CtD! ŦƻǊ CC¢ 

ŎŀƭŎǳƭŀǘƛƻƴǎΣ CtD! ŦƛǊǎǘΤ 

пύ /t¦hƴƭȅψ[ƻǿwŜǎhŎŎΥ aŀƴŘŀǘƻǊȅ ǳǎŜ ƻŦ /t¦ 

ŎƻƳǇǳǘƛƴƎΣ ƭƻǿ ǊŜǎƻǳǊŎŜ ǳǎŀƎŜΣ aŀȄƛƳǳƳ ƴǳƳōŜǊ 

ƻŦ CC¢ ǇƻƛƴǘǎΥ нрсYΤ 

рύ /t¦hƴƭȅψaŜŘƛǳƳwŜǎhŎŎΥ aŀƴŘŀǘƻǊȅ ǳǎŜ ƻŦ /t¦ 

ŎƻƳǇǳǘƛƴƎΣ ƳŜŘƛǳƳ ǊŜǎƻǳǊŎŜ ǳǎŀƎŜΣ aŀȄƛƳǳƳ 

ƴǳƳōŜǊ ƻŦ CC¢ ǇƻƛƴǘǎΥ мaΤ 

сύ /t¦hƴƭȅψIƛƎƘwŜǎhŎŎΥ aŀƴŘŀǘƻǊȅ ǳǎŜ ƻŦ /t¦ 

ŎƻƳǇǳǘƛƴƎΣ ƘƛƎƘ ǊŜǎƻǳǊŎŜ ǳǎŀƎŜΣ aŀȄƛƳǳƳ ƴǳƳōŜǊ 

ƻŦ CC¢ ǇƻƛƴǘǎΥ пaΤ 

тύ CtD!hƴƭȅΥ aŀƴŘŀǘƻǊȅ ǳǎŜ ƻŦ CtD! ŎƻƳǇǳǘƛƴƎΦ 

wȄtƻǊǘψ¢ȅǇŜ5ŜŦ wȄtƻǊǘ 

Specify the input port of the receiver: 

1) ExternalPort: external RF port is linked to the 

receiver; 

2) InternalPort: the output of bult-in signal 

generator will be connected to the receiver through 

internal path and the external RF port is isolated; 

3) ANT_Port, TR_Port, SWR_Port, INT_Port: For TRX 

products only. 

{ǇǳǊwŜƧŜŎǘƛƻƴψ¢ȅǇŜ5ŜŦ 

{ǇǳǊwŜƧŜŎǘƛƻƴ 

{ǇŜŎƛŦȅ ǘƘŜ ǎǘǊŀǘŜƎȅ ŦƻǊ ǎǇǳǊƛƻǳǎ ǊŜƧŜŎǘƛƻƴΥ 

мύ .ȅǇŀǎǎΥ ƴƻ ŀŘŘƛǘƛƻƴŀƭ ǊŜƧŜŎǘƛƻƴ ƛǎ ǇǊƻǾƛŘŜŘΤ 

нύ {ǘŀƴŘŀǊŘΥ ŀ ǎǘŀƴŘŀǊŘ ǊŜƧŜŎǘƛƻƴ ƛǎ ǇǊƻǾƛŘŜŘΤ 

оύ 9ƴƘŀƴŎŜŘΥ ŀƴ ŜƴƘŀƴŎŜŘ ǊŜƧŜŎǘƛƻƴ ƛǎ ǇǊƻǾƛŘŜŘΤ 

¢ƘŜ ƘƛƎƘŜǊ ǘƘŜ ǎǇǳǊƛƻǳǎ ǎǳǇǇǊŜǎǎƛƻƴ ƭŜǾŜƭΣ ǘƘŜ 

ǎƭƻǿŜǊ ǘƘŜ ǎǿŜŜǇ ǊŀǘŜΦ 

wŜŦŜǊŜƴŎŜ/ƭƻŎƪ{ƻǳǊŎŜψ¢ȅǇŜ5ŜŦ wŜŦŜǊŜƴŎŜ/ƭƻŎƪ{ƻǳǊŎŜ 

{ǇŜŎƛŦȅ ǘƘŜ ǊŜŦŜǊŜƴŎŜ ŎƭƻŎƪΥ 

мύ wŜŦŜǊŜƴŎŜ/ƭƻŎƪ{ƻǳǊŎŜψLƴǘŜǊƴŀƭΥ ǘƘŜ ƛƴǘŜǊƴŀƭ 

ǊŜŦŜǊŜƴŎŜ ŎƭƻŎƪ όмлaIȊ ŀǎ ŘŜŦŀǳƭǘύ ƛǎ ǳǎŜŘΤ 

нύ wŜŦŜǊŜƴŎŜ/ƭƻŎƪ{ƻǳǊŎŜψ9ȄǘŜǊƴŀƭΥ ǘƘŜ ŜȄǘŜǊƴŀƭ 

ǊŜŦŜǊŜƴŎŜ ŎƭƻŎƪ όмлaIȊ ŀǎ ŘŜŦŀǳƭǘύ ƛǎ ǳǎŜŘΣ ŀƴŘ ƛŦ 
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ǘƘŜ ŜȄǘŜǊƴŀƭ ǊŜŦŜǊŜƴŎŜ ŎƭƻŎƪ Ŏŀƴ ƴƻǘ ōŜ ƭƻŎƪŜŘΣ ƛǘ ǿƛƭƭ 

ŀǳǘƻƳŀǘƛŎŀƭƭȅ ǎǿƛǘŎƘ ǘƻ ǘƘŜ ƛƴǘŜǊƴŀƭ ǊŜŦŜǊŜƴŎŜ ŎƭƻŎƪΤ 

оύ wŜŦŜǊŜƴŎŜ/ƭƻŎƪ{ƻǳǊŎŜψLƴǘŜǊƴŀƭψtǊŜƳƛǳƳΥ ǘƘŜ 

ƛƴǘŜǊƴŀƭ ƘƛƎƘ ǉǳŀƭƛǘȅ ό5h/·h ƻǊ h/·hύ ŎƭƻŎƪ ǎƻǳǊŎŜ 

ƛǎ ǳǎŜŘΤ 

пύ wŜŦŜǊŜƴŎŜ/ƭƻŎƪ{ƻǳǊŎŜψ9ȄǘŜǊƴŀƭψCƻǊŎŜŘΥ ǘƘŜ 

ŜȄǘŜǊƴŀƭ ǊŜŦŜǊŜƴŎŜ ŎƭƻŎƪ όмлaIȊ ŀǎ ŘŜŦŀǳƭǘύ ƛǎ ǳǎŜŘ 

ŀƴŘ ǿƛƭƭ ƴƻǘ ŎƘŀƴƎŜ ǘƻ ǘƘŜ ƛƴǘŜǊƴŀƭ ǎƻǳǊŎŜ ŜǾŜƴ ƛŦ ƛǘ 

Ŏŀƴ ƴƻǘ ōŜ ƭƻŎƪŜŘΦ 

ŘƻǳōƭŜ wŜŦŜǊŜƴŎŜ/ƭƻŎƪCǊŜǉǳŜƴŎȅ 
{ǇŜŎƛŦȅ ǘƘŜ ǊŜŦŜǊŜƴŎŜ ŎƭƻŎƪ ŦǊŜǉǳŜƴŎȅ ƛƴ IȊΦ Lǘ ŀƭƭƻǿǎ 

ǳǎŜǊ ǘƻ ŀŘƧǳǎǘ ŦǊŜǉǳŜƴŎȅ ŀŎŎǳǊŀŎȅ ƳŀƴǳŀƭƭȅΦ 

{ȅǎǘŜƳ/ƭƻŎƪ{ƻǳǊŎŜψ¢ȅǇŜ5ŜŦ {ȅǎǘŜƳ/ƭƻŎƪ{ƻǳǊŎŜ 

{Ŝǘ ǘƘŜ ǎȅǎǘŜƳ ŎƭƻŎƪ ǎƻǳǊŎŜΦ ¢ƘŜ ƛƴǘŜǊƴŀƭ ǎȅǎǘŜƳ 

ŎƭƻŎƪ ƛǎ ǳǎŜŘ ōȅ ŘŜŦŀǳƭǘΦ tƭŜŀǎŜ Ŏƻƴǎǳƭǘ ƻǳǊ ǘŜŎƘƴƛŎŀƭ 

ǎǳǇǇƻǊǘ ōŜŦƻǊŜ ŜȄǘŜǊƴŀƭ ǎƻǳǊŎŜ ƛǎ ǳǎŜŘΥ 

мύ {ȅǎǘŜƳ/ƭƻŎƪ{ƻǳǊŎŜψLƴǘŜǊƴŀƭΥ ǘƘŜ ƛƴǘŜǊƴŀƭ ǎȅǎǘŜƳ 

ŎƭƻŎƪ ǎƻǳǊŎŜ ƛǎ ǳǎŜŘΤ 

нύ {ȅǎǘŜƳ/ƭƻŎƪ{ƻǳǊŎŜψ9ȄǘŜǊƴŀƭΥ ǘƘŜ ŜȄǘŜǊƴŀƭ 

ǎȅǎǘŜƳ ŎƭƻŎƪ ǎƻǳǊŎŜ ƛǎ ǳǎŜŘΦ 

5ƻǳōƭŜ 9ȄǘŜǊƴŀƭ{ȅǎǘŜƳ/ƭƻŎƪCǊŜǉǳŜƴŎȅ {Ŝǘ ǘƘŜ ŜȄǘŜǊƴŀƭ ǎȅǎǘŜƳ ŎƭƻŎƪ ŦǊŜǉǳŜƴŎȅ ƛƴ IȊΦ 

{²tψ¢ǊƛƎƎŜǊ{ƻǳǊŎŜψ¢ȅǇŜ5ŜŦ ¢ǊƛƎƎŜǊ{ƻǳǊŎŜ 

{ǿŜŜǇ ǘǊƛƎƎŜǊ ǎƻǳǊŎŜ ŦƻǊ wC ǊŜŎŜƛǾŜǊǎΥ 

мύ LƴǘŜǊƴŀƭCǊŜŜwǳƴΥ !ǳǘƻƳŀǘƛŎŀƭƭȅ Ŏƻƴǘƛƴǳƻǳǎ 

ǎǿŜŜǇΤ 

нύ 9ȄǘŜǊƴŀƭtŜǊIƻǇΥ 9ŀŎƘ 9ȄǘŜǊƴŀƭ ǘǊƛƎƎŜǊ ǿƛƭƭ ǘǊƛƎƎŜǊ 

ǘƘŜ ŀƴŀƭȅǎƛǎ ƻŦ ŀ ŦǊŀƳŜΤ 

оύ 9ȄǘŜǊƴŀƭtŜǊ{ǿŜŜǇΥ 9ŀŎƘ 9ȄǘŜǊƴŀƭ ǘǊƛƎƎŜǊ ǿƛƭƭ 

ǘǊƛƎƎŜǊ ǘƘŜ ŀƴŀƭȅǎƛǎ ƻŦ ŀ Ŧǳƭƭ ǘǊŀŎŜΤ 

пύ 9ȄǘŜǊƴŀƭtŜǊtǊƻŦƛƭŜΥ 9ŀŎƘ 9ȄǘŜǊƴŀƭ ǘǊƛƎƎŜǊ ǿƛƭƭ 

ŀǇǇƭȅ ŀ ƴŜǿ ŎƻƴŦƛƎǳǊŀǘƛƻƴΦ 

¢ǊƛƎƎŜǊ9ŘƎŜψ¢ȅǇŜ5ŜŦ 

¢ǊƛƎƎŜǊ9ŘƎŜ 

{ǇŜŎƛŦȅ ǘƘŜ ǘǊƛƎƎŜǊ ŜŘƎŜΥ 

мύ wƛǎƛƴƎ9ŘƎŜΥ ǊƛǎƛƴƎ ŜŘƎŜ ƛǎ ŜŦŦŜŎǘƛǾŜΤ 

нύ CŀƭƭƛƴƎ9ŘƎŜΥ ŦŀƭƭƛƴƎ ŜŘƎŜ ƛǎ ŜŦŦŜŎǘƛǾŜΤ 

оύ 5ƻǳōƭŜ9ŘƎŜΥ ōƻǘƘ ǊƛǎƛƴƎ ŜŘƎŜ ŀƴŘ ŦŀƭƭƛƴƎ ŜŘƎŜ ŀǊŜ 

ŜŦŦŜŎǘƛǾŜΦ 

¢ǊƛƎƎŜǊhǳǘaƻŘŜψ¢ȅǇŜ5ŜŦ 

¢ǊƛƎƎŜǊhǳǘaƻŘŜ 

{Ŝǘ ǘƘŜ ǘǊƛƎƎŜǊ ƻǳǘǇǳǘ ƳƻŘŜΥ 

мύ bƻƴŜΥ ǘǊƛƎƎŜǊ ƻǳǘ ƛǎ ŘƛǎŀōƭŜŘΤ 

нύ tŜǊIƻǇΥ ŀ ǘǊƛƎƎŜǊ ǇǳƭǎŜ ǿƛƭƭ ōŜ ǎŜƴǘ ƻƴŎŜ ŀ 

ŦǊŜǉǳŜƴŎȅ ƘƻǇ ƛǎ ŎƻƳǇƭŜǘŜŘΤ 
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оύ tŜǊ{ǿŜŜǇΥ ŀ ǘǊƛƎƎŜǊ ǇǳƭǎŜ ǿƛƭƭ ōŜ ǎŜƴǘ ƻƴŎŜ ŀ Ŧǳƭƭ 

ǘǊŀŎŜ ǎǿŜŜǇ ƛǎ ŎƻƳǇƭŜǘŜŘΤ 

пύ tŜǊtǊƻŦƛƭŜΥ ǳƴŀǾŀƛƭŀōƭŜ ȅŜǘΦ 

¢ǊƛƎƎŜǊhǳǘtǳƭǎŜtƻƭŀǊƛǘȅψ¢ȅǇŜ5ŜŦ ¢ǊƛƎƎŜǊhǳǘtǳƭǎŜtƻƭŀǊƛǘȅ 

{ǇŜŎƛŦȅ ǘƘŜ ǇǳƭǎŜ ǇƻƭŀǊƛǘȅ ƻŦ ǘƘŜ ƻǳǘǇǳǘ ǘǊƛƎƎŜǊΥ 

мύ tƻǎƛǘƛǾŜΥ ǇƻǎƛǘƛǾŜ ǇǳƭǎŜ ƛǎ ǳǎŜŘΤ 

нύ bŜƎŀǘƛǾŜΥ ƴŜƎŀǘƛǾŜ ǇǳƭǎŜ ƛǎ ǳǎŜŘΦ 

ǳƛƴǘонψǘ tƻǿŜǊ.ŀƭŀƴŎŜ 

{Ŝǘ ŘȅƴŀƳƛŎ ǇƻǿŜǊ ŎƻƴǎǳƳǇǘƛƻƴ ŎƻƴǘǊƻƭ ƛƴ {²t 

ƳƻŘŜΦ ¢ƘŜ ǘȅǇƛŎŀƭ ǊŀƴƎŜ ƛǎ лπрлллΣ ƛƴŎǊŜŀǎƛƴƎ ǘƘƛǎ 

ǾŀƭǳŜ ǿƛƭƭ ǊŜŘǳŎŜ ǘƘŜ ƛǇƻǿŜǊ ŎƻƴǎǳƳǇǘƛƻƴ ƻŦ ǘƘŜ 

ŘŜǾƛŎŜ ōǳǘ ŀƭǎƻ ǎƭƻǿ Řƻǿƴ ǘƘŜ ǎǿŜŜǇ ǎǇŜŜŘΦ 

Dŀƛƴ{ǘǊŀǘŜƎȅψ¢ȅǇŜ5ŜŦ Dŀƛƴ{ǘǊŀǘŜƎȅ 

{ǇŜŎƛŦȅ ǘƘŜ Ǝŀƛƴ ǎǘǊŀǘŜƎȅ ƻŦ ǘƘŜ ǊŜŎŜƛǾŜǊΥ 

мύ [ƻǿbƻƛǎŜtǊŜŦŜǊǊŜŘΥ ƻǇǘƛƳƛȊŜŘ ŦƻǊ ƭƻǿ ƴƻƛǎŜΤ 

нύ IƛƎƘ[ƛƴŜŀǊƛǘȅtǊŜŦŜǊǊŜŘΥ ƻǇǘƛƳƛȊŜŘ ŦƻǊ ƘƛƎƘ 

ƭƛƴŜŀǊƛǘȅΦ 

tǊŜŀƳǇƭƛŦƛŜǊ{ǘŀǘŜψ¢ȅǇŜ5ŜŦ tǊŜŀƳǇƭƛŦƛŜǊ 

{Ŝǘ ǘƘŜ ǎǘŀǘŜ ƻŦ ǘƘŜ ǇǊŜŀƳǇƭƛŦƛŜǊΥ 

мύ !ǳǘƻhƴΥ ǘƘŜ ǇǊŜŀƳǇƭƛŦƛŜǊ ǿƛƭƭ ōŜ ŀǳǘƻƳŀǘƛŎŀƭƭȅ 

ŜƴŀōƭŜŘ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ǊŜŦŜǊŜƴŎŜ ƭŜǾŜƭ ŀƴŘ ŀǘǘŜƴΤ 

нύ CƻǊŎŜŘhŦŦΥ ǘƘŜ ǇǊŜŀƳǇƭƛŦƛŜǊ ǿƛƭƭ ōŜ ƪŜǇǘ ƻŦŦ 

ǊŜƎŀǊŘƭŜǎǎ ǘƘŜ ǊŜŦŜǊŜƴŎŜ ƭŜǾŜƭ ŀƴŘ ŀǘǘŜƴΦ 

ǳƛƴǘуψǘ !ƴŀƭƻƎLC.²DǊŀŘŜ {ǇŜŎƛŦȅ ǘƘŜ ƎǊŀŘŜ ƻŦ LC ōŀƴŘǿƛŘǘƘΦ 

ǳƛƴǘуψǘ LCDŀƛƴDǊŀŘŜ 
{ǇŜŎƛŦȅ ǘƘŜ Ǝŀƛƴ ƎǊŀŘŜ ƻŦ ǘƘŜ LCΦ [ŀǊƎŜǊ ƎǊŀŘŜ ƭŜŀŘǎ 

ǘƻ ŀ ƘƛƎƘŜǊ LC ƎŀƛƴΦ 

ǳƛƴǘуψǘ 9ƴŀōƭŜ5ŜōǳƎaƻŘŜ 
Debug mode is enabled. It is not recommended for 

advanced applications. The default value is 0. 

ǳƛƴǘуψǘ /ŀƭƛōǊŀǘƛƻƴ{ŜǘǘƛƴƎǎ 

Calibration Settings, only for debugging or 

selection, not recommended for advanced 

applications, default value is 0. 

ƛƴǘуψǘ !ǘǘŜƴ 

{Ŝǘ ǘƘŜ ŀǘǘŜƴǳŀǘƛƻƴ ƻŦ ǊŜŎŜƛǾŜǊ ƛƴ Ř.Φ LŦ ǘƘŜ ŀǘǘŜƴ ƛǎ 

ǎŜǘ ǘƻ πмΣ ƛǘ ǿƛƭƭ ōŜ ƛƎƴƻǊŜŘ ŀƴŘ ǘƘŜ ǊŜŎŜƛǾŜǊ ǿƛƭƭ ǎŜǘ 

Ǝŀƛƴ ǎǘŀǘŜ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ǊŜŦŜǊŜƴŎŜ ƭŜǾŜƭ ƻƴƭȅΦ CƻǊ 

ǾŀƭǳŜ ƭŀǊƎŜǊ ǘƘŀƴ πмΣ ƛǘ Ƙŀǎ ŀ ƘƛƎƘŜǊ ǇǊƛƻǊƛǘȅ ǘƘŀƴ ǘƘŜ 

ǊŜŦŜǊŜƴŎŜ ƭŜǾŜƭΦ 

{²tψ¢ǊŀŎŜ¢ȅǇŜψ¢ȅǇŜ5ŜŦ ¢ǊŀŎŜ¢ȅǇŜ 

{ǇŜŎƛŦȅ ǘƘŜ ǘǊŀŎŜ ǘȅǇŜΥ 

мύ /ƭŜŀǊ²ǊƛǘŜΥ ǘƘŜ ǘǊŀŎŜ ǿƛƭƭ ōŜ ǳǇŘŀǘŜŘ ǿƛǘƘ ŎƭŜŀǊ 

ŀƴŘ ǿǊƛǘŜ ƳŜǘƘƻŘΤ 

нύ aŀȄIƻƭŘΥ ǘƘŜ ǘǊŀŎŜ ǿƛƭƭ ōŜ ǳǇŘŀǘŜŘ ǿƛǘƘ ƳŀȄ ƘƻƭŘ 

ƳŜǘƘƻŘΤ 

оύ aƛƴIƻƭŘΥ ǘƘŜ ǘǊŀŎŜ ǿƛƭƭ ōŜ ǳǇŘŀǘŜŘ ǿƛǘƘ ƳƛȄ ƘƻƭŘ 
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ƳŜǘƘƻŘΤ 

пύ /ƭŜŀǊ²ǊƛǘŜ²ƛǘƘLvΥ ǘƘŜ ǘǊŀŎŜ ǿƛƭƭ ōŜ ǳǇŘŀǘŜŘ ǿƛǘƘ 

ŎƭŜŀǊ ŀƴŘ ǿǊƛǘŜ ƳŜǘƘƻŘΦ ¢ƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ Lv Řŀǘŀ 

ƻŦ ŜŀŎƘ ǎǇŜŎǘǊǳƳ ŦǊŀƳŜ ǿƛƭƭ ŀƭǎƻ ōŜ ŀǘǘŀŎƘŜŘΦ  

[hhǇǘƛƳƛȊŀǘƛƻƴψ¢ȅǇŜ5ŜŦ  

[hhǇǘƛƳƛȊŀǘƛƻƴ 

Specify local oscillator optimization:  

LOOpt_Auto: local oscillator optimization, auto;  

LOOpt_Speed: local oscillator optimization, high 

sweep speed;  

LOOpt_Spur: local oscillator optimization, low 

spurious;  

LOOpt_PhaseNoise: Local oscillator optimization, 

low phase noise. 

wŜǘǳǊƴ ǾŀƭǳŜ 
лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ 

ǘƘŜ !ǇǇŜƴŘƛȄ мΦ 

9ȄŀƳǇƭŜ 

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ ƛƴǘ 5ŜǾƛŎŜbǳƳ Ґ лΤ ǾƻƛŘ ϝ5ŜǾƛŎŜ Ґ b¦[[Τ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ .ƻƻǘtǊƻŦƛƭŜψLhΤ .ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ .ƻƻǘLƴŦƻΤ 

.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 

.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜΣ 5ŜǾbǳƳΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

{²tψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜLƴΤ 

{ǘŀǘǳǎ Ґ {²tψtǊƻŦƛƭŜ5ŜLƴƛǘόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴύΤ 

10.4 {²tψ/ƻƴŦƛƎǳǊŀǘƛƻƴ 

ƛƴǘ {²tψ/ƻƴŦƛƎǳǊŀǘƛƻƴόǾƻƛŘϝϝ 5ŜǾƛŎŜΣ Ŏƻƴǎǘ {²tψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦϝ tǊƻŦƛƭŜLƴΣ 

{²tψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦϝ tǊƻŦƛƭŜhǳǘΣ {²tψ¢ǊŀŎŜLƴŦƻψ¢ȅǇŜ5ŜŦϝ ¢ǊŀŎŜLƴŦƻύ 

5ŜǎŎǊƛǇǘƛƻƴ 

ŎƻƴŦƛƎǳǊŜ ǘƘŜ ǎǇŜŎǘǊƻƳŜǘŜǊ ŘŜǾƛŎŜ ǘƻ {²taƻŘŜ ŀƴŘ ǊŜƭŀǘŜŘ ǇŀǊŀƳŜǘŜǊǎ tŀǊŀƳŜǘŜǊǎ ǎǳŎƘ ŀǎ ŦǊŜǉǳŜƴŎȅΣ ǊŜŦŜǊŜƴŎŜ 

ƭŜǾŜƭΣ ǊŜǎƻƭǳǘƛƻƴ ōŀƴŘǿƛŘǘƘ ŀƴŘ ƻǘƘŜǊ ǇŀǊŀƳŜǘŜǊǎ ƛƴ {²t ƳƻŘŜ ŀǊŜ ǳƴƛŦƻǊƳƭȅ ŜƴŎŀǇǎǳƭŀǘŜŘ ƛƴ ǘƘŜ 

{²tψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ ǎǘǊǳŎǘǳǊŜΦ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

ǾƻƛŘ ϝϝ5ŜǾƛŎŜ 5ŜǾƛŎŜ ƘŀƴŘƭŜΦ 

{²tψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ ϝ{²tψtǊƻŦƛƭŜLƴ /ƻƴŦƛƎǳǊŀǘƛƻƴ ǇǊƻŦƛƭŜ ŦƻǊ {²t ƳƻŘŜΦ 

{²tψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ 

ϝ{²tψtǊƻŦƛƭŜhǳǘ 
CŜŜŘōŀŎƪ ǇǊƻŦƛƭŜ ŦǊƻƳ ǘƘŜ ǎȅǎǘŜƳΦ 

{²tψ¢ǊŀŎŜLƴŦƻψ¢ȅǇŜ5ŜŦ ϝ¢ǊŀŎŜLƴŦƻ ¢ƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǘƘŜ ǘǊŀŎŜ ǳƴŘŜǊ ǘƘŜ ŎǳǊǊŜƴǘ ŎƻƴŦƛƎǳǊŀǘƛƻƴΦ 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ !ǇǇŜƴŘƛȄ мΦ 
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9ȄŀƳǇƭŜ  

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ 

ƛƴǘ5ŜǾƛŎŜbǳƳ Ґ лΤ 

ǾƻƛŘ ϝ5ŜǾƛŎŜ Ґ b¦[[Τ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ .ƻƻǘtǊƻŦƛƭŜψLhΤ 

.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 

.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 

.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ .ƻƻǘLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜΣ 5ŜǾbǳƳΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

{²tψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜLƴΤ 

{²tψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜhǳǘΤ 

{²tψ¢ǊŀŎŜLƴŦƻψ¢ȅǇŜ5ŜŦ ¢ǊŀŎŜLƴŦƻΤ 

{ǘŀǘǳǎ Ґ {²tψtǊƻŦƛƭŜ5ŜLƴƛǘόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴύΤ 

{ǘŀǘǳǎ Ґ {²tψ/ƻƴŦƛƎǳǊŀǘƛƻƴόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴΣ ϧtǊƻŦƛƭŜhǳǘΣ ϧ¢ǊŀŎŜLƴŦƻύΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψ/ƭƻǎŜόϧ5ŜǾƛŎŜύΤ 

10.5 {²tψ!ǳǘƻ{Ŝǘ 

ƛƴǘ {²tψ!ǳǘƻ{ŜǘόǾƻƛŘϝϝ 5ŜǾƛŎŜΣ {²t!ǇǇƭƛŎŀǘƛƻƴψ¢ȅǇŜ5ŜŦ !ǇǇƭƛŎŀǘƛƻƴΣ Ŏƻƴǎǘ 

{²tψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦϝ tǊƻŦƛƭŜLƴΣ {²tψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦϝ tǊƻŦƛƭŜhǳǘΣ {²tψ¢ǊŀŎŜLƴŦƻψ¢ȅǇŜ5ŜŦϝ 

¢ǊŀŎŜLƴŦƻΣ ǳƛƴǘуψǘ ƛŦ5ƻ/ƻƴŦƛƎύ 

5ŜǎŎǊƛǇǘƛƻƴ 

Recommended device setting based on application goals ΦwŜƭŀǘŜŘ ǇŀǊŀƳŜǘŜǊǎ ǎǳŎƘ ŀǎ ŦǊŜǉǳŜƴŎȅΣ ǊŜŦŜǊŜƴŎŜ 

ƭŜǾŜƭΣ ǊŜǎƻƭǳǘƛƻƴ ōŀƴŘǿƛŘǘƘ ŀƴŘ ƻǘƘŜǊ ǇŀǊŀƳŜǘŜǊǎ ƛƴ {²t ƳƻŘŜ ŀǊŜ ǳƴƛŦƻǊƳƭȅ ŜƴŎŀǇǎǳƭŀǘŜŘ ƛƴ ǘƘŜ 

{²tψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ ǎǘǊǳŎǘǳǊŜΦ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

ǾƻƛŘ ϝϝ5ŜǾƛŎŜ 5ŜǾƛŎŜ ƘŀƴŘƭŜΦ 

{²t!ǇǇƭƛŎŀǘƛƻƴψ¢ȅǇŜ5ŜŦ !ǇǇƭƛŎŀǘƛƻƴ 

In SWP mode, the recommended device setting is given based on the 

application goals:  

SWPPhaseNoiseMeas: phase noise measurement;  

SWPNoiseMeas: Noise measurement;  

SWPChannelPowerMeas: Channel power measurement. 

{²tψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ ϝ{²tψtǊƻŦƛƭŜLƴ /ƻƴŦƛƎǳǊŀǘƛƻƴ ǇǊƻŦƛƭŜ ŦƻǊ {²t ƳƻŘŜΦ 

{²tψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ 

ϝ{²tψtǊƻŦƛƭŜhǳǘ 
CŜŜŘōŀŎƪ ǇǊƻŦƛƭŜ ŦǊƻƳ ǘƘŜ ǎȅǎǘŜƳΦ 

{²tψ¢ǊŀŎŜLƴŦƻψ¢ȅǇŜ5ŜŦ ϝ¢ǊŀŎŜLƴŦƻ ¢ƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǘƘŜ ǘǊŀŎŜ ǳƴŘŜǊ ǘƘŜ ŎǳǊǊŜƴǘ ŎƻƴŦƛƎǳǊŀǘƛƻƴΦ 

ǳƛƴǘуψǘ ƛŦ5ƻ/ƻƴŦƛƎ Returns the result of success or failure 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ !ǇǇŜƴŘƛȄ мΦ 
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LƴǾƻŎŀǘƛƻƴ ŎƻƴǎǘǊŀƛƴǘǎ 

When ifDoConfig is 0, it needs to be called before SWP_Configuration;  

When ifDoConfig is 1, the function internally calls the SWP_Configuration 

function itself, so no additional calls to SWP_Configuration are needed. 

9ȄŀƳǇƭŜ  

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ 

ƛƴǘ 5ŜǾƛŎŜbǳƳ Ґ лΤ 

ǾƻƛŘ ϝ5ŜǾƛŎŜ Ґ b¦[[Τ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ .ƻƻǘtǊƻŦƛƭŜψLhΤ 

.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 

.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 

.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ .ƻƻǘLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜΣ 5ŜǾbǳƳΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

{²tψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜLƴΤ 

{²tψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜhǳǘΤ 

{²tψ¢ǊŀŎŜLƴŦƻψ¢ȅǇŜ5ŜŦ ¢ǊŀŎŜLƴŦƻΤ 

ǳƛƴǘуψǘ ƛŦ5ƻ/ƻƴŦƛƎҐмΤ 

{²t!ǇǇƭƛŎŀǘƛƻƴψ¢ȅǇŜ5ŜŦ !ǇǇƭƛŎŀǘƛƻƴΤ 

{ǘŀǘǳǎ Ґ {²tψtǊƻŦƛƭŜ5ŜLƴƛǘόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴύΤ 

{ǘŀǘǳǎ Ґ {²tψ!ǳǘƻ{Ŝǘ όϧ5ŜǾƛŎŜΣ !ǇǇƭƛŎŀǘƛƻƴ ΣϧtǊƻŦƛƭŜLƴΣ ϧtǊƻŦƛƭŜhǳǘΣ ϧ¢ǊŀŎŜLƴŦƻΣ ƛŦ5ƻ/ƻƴŦƛƎύΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψ/ƭƻǎŜόϧ5ŜǾƛŎŜύΤ 

 

10.6 {²tψDŜǘtŀǊǘƛŀƭ{ǿŜŜǇ 

ƛƴǘ {²tψDŜǘtŀǊǘƛŀƭ{ǿŜŜǇόǾƻƛŘϝϝ 5ŜǾƛŎŜΣ ŘƻǳōƭŜ CǊŜǉψIȊώϐΣ Ŧƭƻŀǘ tƻǿŜǊ{ǇŜŎψŘ.ƳώϐΣ ƛƴǘϝ 

IƻǇLƴŘŜȄΣ ƛƴǘϝ CǊŀƳŜLƴŘŜȄΣ aŜŀǎ!ǳȄLƴŦƻψ¢ȅǇŜ5ŜŦϝ aŜŀǎ!ǳȄLƴŦƻύ 

5ŜǎŎǊƛǇǘƛƻƴ 

ǎǇŜŎǘǊǳƳ ǊŜǎǳƭǘǎ ƻōǘŀƛƴŜŘ ŀǘ ŜŀŎƘ ŦǊŜǉǳŜƴŎȅ ƘƻǇǇƛƴƎ Ǉƻƛƴǘ ƛƴ {²t ƳƻŘŜΣ ŀƴŘ ǊŜǘǳǊƴ ǘƘŜ ŦǊŜǉǳŜƴŎȅ ƘƻǇǇƛƴƎ Ǉƻƛƴǘ 

ǎŜǉǳŜƴŎŜ ƴǳƳōŜǊΣ ŦǊŀƳŜ ǎŜǉǳŜƴŎŜ ƴǳƳōŜǊ ŀƴŘ ŀǳȄƛƭƛŀǊȅ ƛƴŦƻǊƳŀǘƛƻƴ ƻŦ ǘƘŜ ƳŜŀǎǳǊŜƳŜƴǘ ŘŀǘŀΣ ǎƻ ǘƘŀǘ ǘƘŜ ǳǎŜǊ 

Ŏŀƴ ǎǘƛǘŎƘ ǘƘŜ ǊŜǎǳƭǘǎ ƻŦ ƳǳƭǘƛǇƭŜ ǎŎŀƴǎ ƛƴǘƻ ǘƘŜ ŜƴǘƛǊŜ ǎǇŜŎǘǊǳƳ ŎǳǊǾŜ ŀƴŘ ǊŜǘǳǊƴ ǘƘŜ ŦǳƴŎǘƛƻƴ ǎǘŀǘǳǎΦ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

ǾƻƛŘ ϝϝ5ŜǾƛŎŜ 5ŜǾƛŎŜ ƘŀƴŘƭŜΦ 

ŘƻǳōƭŜ CǊŜǉψIȊώϐ 
¢ƘŜ ŦǊŜǉǳŜƴŎȅ ŀǊǊŀȅ ƻŦ ǘƘŜ ƳŜŀǎǳǊŜƳŜƴǘ ŘŀǘŀΦ ¢ƘŜ ŀǊǊŀȅ ǎƛȊŜ ƛǎ Ŝǉǳŀƭ 

ǘƻ ǘƘŜ ¢ǊŀŎŜLƴŦƻΦtŀǊǘƛŀƭǎǿŜŜǇ¢ǊŀŎŜtƻƛƴǘǎΦ 

Ŧƭƻŀǘ tƻǿŜǊ{ǇŜŎψŘ.Ƴώϐ 
¢ƘŜ ǇƻǿŜǊ ŀǊǊŀȅ ƻŦ ǘƘŜ ƳŜŀǎǳǊŜƳŜƴǘ ŘŀǘŀΦ ¢ƘŜ ŀǊǊŀȅ ǎƛȊŜ ƛǎ Ŝǉǳŀƭ ǘƻ 

ǘƘŜ ¢ǊŀŎŜLƴŦƻΦtŀǊǘƛŀƭǎǿŜŜǇ¢ǊŀŎŜtƻƛƴǘǎΦ 

ƛƴǘ ϝIƻǇLƴŘŜȄ LƴŘƛŎŀǘŜ ǘƘŜ ƛƴŘŜȄ ƻŦ ŎǳǊǊŜƴǘ ƘƻǇ ƛƴ ǘƘŜ ǿƘƻƭŜ ƘƻǇǇƛƴƎ ǎŜǉǳŜƴŎŜΦ 
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ƛƴǘϝ CǊŀƳŜLƴŘŜȄ LƴŘƛŎŀǘŜ ǘƘŜ ƛƴŘŜȄ ƻŦ ŎǳǊǊŜƴǘ ŦǊŀƳŜ ƛƴ ŀƭƭ ǘƘŜ ŦǊŀƳŜǎΦ 

aŜŀǎ!ǳȄLƴŦƻψ¢ȅǇŜ5ŜŦ ϝaŜŀǎ!ǳȄLƴŦƻ !ǳȄƛƭƛŀǊȅ ƳŜŀǎǳǊŜƳŜƴǘ ƛƴŦƻǊƳŀǘƛƻƴΦ 

aŜŀǎ!ǳȄLƴŦƻψ¢ȅǇŜ5ŜŦ 

ǳƛƴǘонψǘ aŀȄLƴŘŜȄ ¢ƘŜ ƛƴŘŜȄ ƻŦ ǘƘŜ ƳŀȄƛƳǳƳ ǇƻǿŜǊ Ǉƻƛƴǘ ƛƴ ǘƘŜ ǇŀŎƪŜǘΦ 

Ŧƭƻŀǘ  aŀȄtƻǿŜǊψŘ.Ƴ ¢ƘŜ ƳŀȄƛƳǳƳ ǇƻǿŜǊ ƛƴ ǘƘŜ ǇŀŎƪŜǘΦ 

ƛƴǘмсψǘ  ¢ŜƳǇŜǊŀǘǳǊŜ ¢ƘŜ ǘŜƳǇŜǊŀǘǳǊŜ ƻŦ ǘƘŜ ŘŜǾƛŎŜΦ ¢ƘŜ [{. ƛǎ лΦлм /Ŝƭǎƛǳǎ ŘŜƎǊŜŜΦ 

ǳƛƴǘмсψǘ  wC{ǘŀǘŜ ¢ƘŜ ǎǘŀǘŜ ƻŦ ǘƘŜ ŘŜǾƛŎŜ wC ǇŀǊǘΦ 

ǳƛƴǘмсψǘ ..{ǘŀǘŜ ¢ƘŜ ǎǘŀǘŜ ƻŦ ǘƘŜ ŘŜǾƛŎŜ ōŀǎŜōŀƴŘΦ 

ǳƛƴǘмсψǘ  DŀƛƴtŀǘǘŜǊƴ ¢ƘŜ Ǝŀƛƴ ǇŀǘǘŜǊƴ ƻŦ ǘƘŜ ŘŜǾƛŎŜΦ 

ǳƛƴǘонψǘ /ƻƴǾŜǊǘtŀǘǘŜǊƴ CǊŜǉǳŜƴŎȅ ŎƻƴǾŜǊǘ ǇŀǘǘŜǊƴ ƻŦ ǘƘŜ ŘŜǾƛŎŜΦ 

ŘƻǳōƭŜ  {ȅǎ¢ƛƳŜ{ǘŀƳǇ {ȅǎǘŜƳ ǘƛƳŜǎǘŀƳǇ ƛƴ ǎŜŎƻƴŘ ǇǊƻǾƛŘŜŘ ōȅ ǘƘŜ ōǳƛƭǘπƛƴ ǘƛƳŜǊΦ 

ŘƻǳōƭŜ   !ōǎƻƭǳǘŜ¢ƛƳŜ{ǘŀƳǇ !ōǎƻƭǳǘŜ ǘƛƳŜǎǘŀƳǇ ǇǊƻǾƛŘŜŘ ōȅ ǘƘŜ ōǳƛƭǘπƛƴ Db{{Φ 

Ŧƭƻŀǘ    [ŀǘƛǘǳŘŜ ¢ƘŜ ƭŀǘƛǘǳŘŜ ǇǊƻǾƛŘŜŘ ōȅ ǘƘŜ ōǳƛƭǘπƛƴ Db{{Φ 

Ŧƭƻŀǘ    [ƻƴƎƛǘǳŘŜ ¢ƘŜ ƭƻƴƎƛǘǳŘŜ ǇǊƻǾƛŘŜŘ ōȅ ǘƘŜ ōǳƛƭǘπƛƴ Db{{Φ 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ !ǇǇŜƴŘƛȄ мΦ 

9ȄŀƳǇƭŜ 

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ ƛƴǘ 5ŜǾƛŎŜbǳƳ Ґ лΤ ǾƻƛŘ ϝ5ŜǾƛŎŜ Ґ b¦[[Τ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ .ƻƻǘtǊƻŦƛƭŜψLhΤ 

.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 

.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 

.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ .ƻƻǘLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜΣ 5ŜǾbǳƳΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

{²tψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜLƴΤ 

{²tψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜhǳǘΤ 

{²tψ¢ǊŀŎŜLƴŦƻψ¢ȅǇŜ5ŜŦ ¢ǊŀŎŜLƴŦƻΤ 

{ǘŀǘǳǎ Ґ {²tψtǊƻŦƛƭŜ5ŜLƴƛǘόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴύΤ 

{ǘŀǘǳǎ Ґ {²tψ/ƻƴŦƛƎǳǊŀǘƛƻƴόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴΣ ϧtǊƻŦƛƭŜhǳǘΣ ϧ¢ǊŀŎŜLƴŦƻύΤ 

ŘƻǳōƭŜ ϝCǊŜǉǳŜƴŎȅ Ґ ƴŜǿ ŘƻǳōƭŜώ¢ǊŀŎŜLƴŦƻΦtŀǊǘƛŀƭǎǿŜŜǇ¢ǊŀŎŜtƻƛƴǘǎϐΤ 

Ŧƭƻŀǘ ϝ tƻǿŜǊ{ǇŜŎψŘ.Ƴ Ґ ƴŜǿ Ŧƭƻŀǘώ¢ǊŀŎŜLƴŦƻΦtŀǊǘƛŀƭǎǿŜŜǇ¢ǊŀŎŜtƻƛƴǘǎϐΤ 

ƛƴǘ IƻǇLƴŘŜȄ Ґ лΤ 

ƛƴǘ CǊŀƳŜLƴŘŜȄ Ґ лΤ 

aŜŀǎ!ǳȄLƴŦƻψ¢ȅǇŜ5ŜŦ aŜŀǎ!ǳȄLƴŦƻΤ 

{ǘŀǘǳǎ Ґ {²tψDŜǘtŀǊǘƛŀƭ{ǿŜŜǇόϧ5ŜǾƛŎŜΣ CǊŜǉǳŜƴŎȅΣ tƻǿŜǊ{ǇŜŎψŘ.ƳΣ ϧIƻǇLƴŘŜȄΣ 

ϧCǊŀƳŜLƴŘŜȄΣaŜŀǎ!ǳȄLƴŦƻύΤ 

ŘŜƭŜǘŜώϐ CǊŜǉǳŜƴŎȅΤ 

ŘŜƭŜǘŜώϐ tƻǿŜǊ{ǇŜŎψŘ.ƳΤ 
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10.7 {²tψDŜǘCǳƭƭ{ǿŜŜǇ 

ƛƴǘ {²tψDŜǘCǳƭƭ{ǿŜŜǇόǾƻƛŘϝϝ 5ŜǾƛŎŜΣ ŘƻǳōƭŜ CǊŜǉψIȊώϐΣ Ŧƭƻŀǘ tƻǿŜǊ{ǇŜŎψŘ.ƳώϐΣ 

aŜŀǎ!ǳȄLƴŦƻψ¢ȅǇŜ5ŜŦϝ aŜŀǎ!ǳȄLƴŦƻύ 

5ŜǎŎǊƛǇǘƛƻƴ 

hōǘŀƛƴ ǘƘŜ ǊŜǎǳƭǘǎ ƻŦ ŀƴ ŜƴǘƛǊŜ ǎǇŜŎǘǊǳƳ ƛƴ {²t ƳƻŘŜ ŀƴŘ ŀǳȄƛƭƛŀǊȅ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǘƘŜ ƳŜŀǎǳǊŜƳŜƴǘ ŘŀǘŀΣ ŀƴŘ 

ǊŜǘǳǊƴǎ ǘƘŜ ŦǳƴŎǘƛƻƴ ǎǘŀǘǳǎ ŀǘ ǘƘŜ ǎŀƳŜ ǘƛƳŜΦ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

ǾƻƛŘ ϝϝ5ŜǾƛŎŜ 5ŜǾƛŎŜ ƘŀƴŘƭŜΦ 

ŘƻǳōƭŜ CǊŜǉψIȊώϐ 
¢ƘŜ ŦǊŜǉǳŜƴŎȅ ŀǊǊŀȅ ƻŦ ǘƘŜ ƳŜŀǎǳǊŜƳŜƴǘ ŘŀǘŀΦ ¢ƘŜ ŀǊǊŀȅ ǎƛȊŜ ƛǎ Ŝǉǳŀƭ 

ǘƻ ǘƘŜ ¢ǊŀŎŜLƴŦƻΦCǳƭƭǎǿŜŜǇ¢ǊŀŎŜtƻƛƴǘǎΦ 

Ŧƭƻŀǘ tƻǿŜǊ{ǇŜŎψŘ.Ƴώϐ 
¢ƘŜ ǇƻǿŜǊ ŀǊǊŀȅ ƻŦ ǘƘŜ ƳŜŀǎǳǊŜƳŜƴǘ ŘŀǘŀΦ ¢ƘŜ ŀǊǊŀȅ ǎƛȊŜ ƛǎ Ŝǉǳŀƭ ǘƻ 

ǘƘŜ ¢ǊŀŎŜLƴŦƻΦCǳƭƭǎǿŜŜǇ¢ǊŀŎŜtƻƛƴǘǎΦ 

aŜŀǎ!ǳȄLƴŦƻψ¢ȅǇŜ5ŜŦ ϝaŜŀǎ!ǳȄLƴŦƻ /ƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǘƘŀǘ ƛƴ {²tψDŜǘtŀǊǘƛŀƭ{ǿŜŜǇΦ 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ !ǇǇŜƴŘƛȄ мΦ 

9ȄŀƳǇƭŜ 

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ 

ƛƴǘ 5ŜǾƛŎŜbǳƳ Ґ лΤ 

ǾƻƛŘ ϝ5ŜǾƛŎŜ Ґ b¦[[Τ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ .ƻƻǘtǊƻŦƛƭŜψLhΤ 

.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 

.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 

.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ .ƻƻǘLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜΣ 5ŜǾbǳƳΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

{²tψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜLƴΤ 

{²tψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜhǳǘΤ 

{²tψ¢ǊŀŎŜLƴŦƻψ¢ȅǇŜ5ŜŦ ¢ǊŀŎŜLƴŦƻΤ 

{ǘŀǘǳǎ Ґ {²tψtǊƻŦƛƭŜ5ŜLƴƛǘόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴύΤ 

{ǘŀǘǳǎ Ґ {²tψ/ƻƴŦƛƎǳǊŀǘƛƻƴόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴΣ ϧtǊƻŦƛƭŜhǳǘΣ ϧ¢ǊŀŎŜLƴŦƻύΤ 

ŘƻǳōƭŜ ϝCǊŜǉǳŜƴŎȅ Ґ ƴŜǿ ŘƻǳōƭŜώ¢ǊŀŎŜLƴŦƻΦCǳƭƭǎǿŜŜǇ¢ǊŀŎŜtƻƛƴǘǎϐΤ 

Ŧƭƻŀǘ ϝ tƻǿŜǊ{ǇŜŎψŘ.Ƴ Ґ ƴŜǿ Ŧƭƻŀǘώ¢ǊŀŎŜLƴŦƻΦCǳƭƭǎǿŜŜǇ¢ǊŀŎŜtƻƛƴǘǎϐΤ 

aŜŀǎ!ǳȄLƴŦƻψ¢ȅǇŜ5ŜŦ aŜŀǎ!ǳȄLƴŦƻΤ 

{ǘŀǘǳǎ Ґ {²tψDŜǘCǳƭƭ{ǿŜŜǇόϧ5ŜǾƛŎŜΣ CǊŜǉǳŜƴŎȅΣ tƻǿŜǊ{ǇŜŎψŘ.ƳΣϧaŜŀǎ!ǳȄLƴŦƻύΤ 

ŘŜƭŜǘŜώϐ CǊŜǉǳŜƴŎȅΤ 

ŘŜƭŜǘŜώϐ tƻǿŜǊ{ǇŜŎψŘ.ƳΤ 
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11 {²t aƻŘŜ όƻǘƘŜǊ ŦǳƴŎǘƛƻƴǎύ 

11.1 {²tψDŜǘtŀǊǘƛŀƭ{ǿŜŜǇψtaм 

ƛƴǘ {²tψDŜǘtŀǊǘƛŀƭ{ǿŜŜǇψtaмόǾƻƛŘϝϝ 5ŜǾƛŎŜΣ {²t¢ǊŀŎŜψ¢ȅǇŜ5ŜŦϝ tŀǊǘƛŀƭ¢ǊŀŎŜύ 

5ŜǎŎǊƛǇǘƛƻƴ 

¢ƘŜ ǇƻƭȅƳƻǊǇƘƛŎ ŦƻǊƳ ƻŦ ǘƘŜ {²tψDŜǘtŀǊǘƛŀƭ{ǿŜŜǇΣ ŀŘƧǳǎǘƛƴƎ ǘƘŜ ŦƻǊƳ ƻŦ ǘƘŜ ǊŜǘǳǊƴŜŘ Řŀǘŀ ƻƴ ǘƘŜ ōŀǎƛǎ ƻŦ ǘƘŜ 

ƻǊƛƎƛƴŀƭ ŦǳƴŎǘƛƻƴ ǘƻ ǎǘǊŜƴƎǘƘŜƴ ǘƘŜ ŜƴŎŀǇǎǳƭŀǘƛƻƴ ƻŦ ǘƘŜ ŘŀǘŀΦ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

ǾƻƛŘ ϝϝ5ŜǾƛŎŜ 5ŜǾƛŎŜ ƘŀƴŘƭŜΦ 

{²t¢ǊŀŎŜψ¢ȅǇŜ5ŜŦ ϝtŀǊǘƛŀƭ¢ǊŀŎŜ 
wŜǘǳǊƴ ǘƘŜ ǘƻǇπƭŜǾŜƭ ǎǘǊǳŎǘǳǊŜ ǘƘŀǘ Ŏƻƴǘŀƛƴǎ ŎƻƴŦƛƎǳǊŀǘƛƻƴΣ ǊŜǘǳǊƴ 

ƛƴŦƻǊƳŀǘƛƻƴΣ ŀƴŘ ǎǘŀƎƛƴƎ ŘŀǘŀΦ 

{²t¢ǊŀŎŜψ¢ȅǇŜ5ŜŦ 

ŘƻǳōƭŜϝ CǊŜǉψIȊ 
¢ƘŜ ŀŘŘǊŜǎǎ ƻŦ ǘƘŜ CǊŜǉǳŜƴŎȅ Řŀǘŀ ǘƘŀǘ ƛǎ ǘŜƳǇƻǊŀǊƛƭȅ ǎǘƻǊŜŘ ƛƴ ǘƘŜ 

5ŜǾƛŎŜ ǇƻƛƴǘŜǊΦ 

Ŧƭƻŀǘϝ tƻǿŜǊ{ǇŜŎψŘ.Ƴ 
¢ƘŜ ŀŘŘǊŜǎǎ ƻŦ ǘƘŜ tƻǿŜǊ{ǇŜŎψŘ.Ƴ Řŀǘŀ ǘƘŀǘ ƛǎ ǘŜƳǇƻǊŀǊƛƭȅ ǎǘƻǊŜŘ ƛƴ 

ǘƘŜ 5ŜǾƛŎŜ ǇƻƛƴǘŜǊΦ 

ƛƴǘ IƻǇLƴŘŜȄ 
¢ƘŜ ŦǊŜǉǳŜƴŎȅ ƘƻǇǇƛƴƎ ŦǊŜǉǳŜƴŎȅ ƛƴŘŜȄ ƻŦ ǘƘŜ Řŀǘŀ ƛǎ ǳǎŜŘ ǘƻ ǎǘƛǘŎƘ 

ǘƘŜ ǎǇŜŎǘǊǳƳΦ 

ƛƴǘ CǊŀƳŜLƴŘŜȄ 
CǊŀƳŜ ƛƴŘŜȄ ƻŦ Řŀǘŀ ŦƻǊ ŀǇǇƭƛŎŀǘƛƻƴǎ ǎǳŎƘ ŀǎ ǉǳŀǎƛπǇƻǎƛǘƛǾŜ ǇŜŀƪ 

ŘŜǘŜŎǘƛƻƴΦ 

ǾƻƛŘϝ !ƭǘŜǊƴLv{ǘǊŜŀƳ !ŘŘǊŜǎǎ ƻŦ ǘƛƳŜ ŘƻƳŀƛƴ Řŀǘŀ όƛƴǘŜǊƭŜŀǾŜŘ Lv ŦƻǊƳύΦ 

Ŧƭƻŀǘ {ŎŀƭŜǘƻ± 
¢ƘŜ ŎƻŜŦŦƛŎƛŜƴǘ ŦǊƻƳ ǘƘŜ ǘƛƳŜ ŘƻƳŀƛƴ Řŀǘŀ ǘƻ ǘƘŜ ŀōǎƻƭǳǘŜ ǾŀƭǳŜ ƻŦ 

ǾƻƭǘŀƎŜ ό±ύΦ 

aŜŀǎ!ǳȄLƴŦƻψ¢ȅǇŜ5ŜŦ aŜŀǎ!ǳȄLƴŦƻ 
wŜǘǳǊƴ ŀǳȄƛƭƛŀǊȅ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǘƘŜ ƳŜŀǎǳǊŜƳŜƴǘ ŘŀǘŀΣ ŀǎ ŘŜǘŀƛƭŜŘ 

ƛƴ ǘƘŜ {²tψDŜǘtŀǊǘƛŀƭ{ǿŜŜǇ ŘŜǎŎǊƛǇǘƛƻƴΦ 

{²tψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ {²tψtǊƻŦƛƭŜ /ƻƴŦƛƎǳǊŀǘƛƻƴ ƛƴŦƻǊƳŀǘƛƻƴ ŦƻǊ ǘƘŜ ŘŀǘŀΦ 

{²tψ¢ǊŀŎŜLƴŦƻψ¢ȅǇŜ5ŜŦ {²tψ¢ǊŀŎŜLƴŦƻ ¢ǊŀŎŜ ƛƴŦƻǊƳŀǘƛƻƴ ŦƻǊ ǘƘŜ ŘŀǘŀΦ 

5ŜǾƛŎŜLƴŦƻψ¢ȅǇŜ5ŜŦ 5ŜǾƛŎŜLƴŦƻ 5ŜǾƛŎŜ ƛƴŦƻǊƳŀǘƛƻƴ ŦƻǊ ǘƘŜ ŘŀǘŀΦ 

5ŜǾƛŎŜ{ǘŀǘŜψ¢ȅǇŜ5ŜŦ 5ŜǾƛŎŜ{ǘŀǘŜ 
¢ƘŜ ŘŜǾƛŎŜ ǎǘŀǘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǘƻ ǘƘŜ Řŀǘŀ όŘŜŦƛƴŜŘ ƛƴ ƘǘǊŀψŀǇƛ ƻǊ ƛƴ 

ǘƘŜ ǇǊŜǾƛƻǳǎ 5ŜǾƛŎŜψvǳŜǊȅ5ŜǾƛŎŜ{ǘŀǘŜ ŦǳƴŎǘƛƻƴύΦ 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ !ǇǇŜƴŘƛȄ мΦ 

9ȄŀƳǇƭŜ 

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ ƛƴǘ 5ŜǾƛŎŜbǳƳ Ґ лΤ ǾƻƛŘ ϝ5ŜǾƛŎŜ Ґ b¦[[Τ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ .ƻƻǘtǊƻŦƛƭŜψLhΤ 
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.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 

.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 

.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ .ƻƻǘLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜΣ 5ŜǾbǳƳΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

{²tψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜLƴΤ 

{²tψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜhǳǘΤ 

{²tψ¢ǊŀŎŜLƴŦƻψ¢ȅǇŜ5ŜŦ ¢ǊŀŎŜLƴŦƻΤ 

{ǘŀǘǳǎ Ґ {²tψtǊƻŦƛƭŜ5ŜLƴƛǘόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴύΤ 

{ǘŀǘǳǎ Ґ {²tψ/ƻƴŦƛƎǳǊŀǘƛƻƴόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴΣ ϧtǊƻŦƛƭŜhǳǘΣ ϧ¢ǊŀŎŜLƴŦƻύΤ 

{²t¢ǊŀŎŜψ¢ȅǇŜ5ŜŦ tŀǊǘƛŀƭ¢ǊŀŎŜΤ 

ŘƻǳōƭŜ ϝCǊŜǉǳŜƴŎȅ Ґ ƴŜǿ ŘƻǳōƭŜώ¢ǊŀŎŜLƴŦƻΦtŀǊǘƛŀƭǎǿŜŜǇ¢ǊŀŎŜtƻƛƴǘǎϐΤ 

Ŧƭƻŀǘ ϝ tƻǿŜǊ{ǇŜŎψŘ.Ƴ Ґ ƴŜǿ Ŧƭƻŀǘώ¢ǊŀŎŜLƴŦƻΦtŀǊǘƛŀƭǎǿŜŜǇ¢ǊŀŎŜtƻƛƴǘǎϐΤ 

tŀǊǘƛŀƭ¢ǊŀŎŜΦCǊŜǉψIȊ Ґ CǊŜǉǳŜƴŎȅΤ 

tŀǊǘƛŀƭ¢ǊŀŎŜΦtƻǿŜǊ{ǇŜŎψŘ.Ƴ Ґ tƻǿŜǊ{ǇŜŎψŘ.ƳΤ 

{ǘŀǘǳǎ Ґ {²tψDŜǘtŀǊǘƛŀƭ{ǿŜŜǇψtaмόϧ5ŜǾƛŎŜΣϧtŀǊǘƛŀƭ¢ǊŀŎŜύΤ 

ŘŜƭŜǘŜώϐ CǊŜǉǳŜƴŎȅΤ 

ŘŜƭŜǘŜώϐ tƻǿŜǊ{ǇŜŎψŘ.ƳΤ 

11.2 {²tψDŜǘtŀǊǘƛŀƭ¦ǇŘŀǘŜŘCǳƭƭ{ǿŜŜǇ 

ƛƴǘ {²tψDŜǘtŀǊǘƛŀƭ¦ǇŘŀǘŜŘCǳƭƭ{ǿŜŜǇόǾƻƛŘϝϝ 5ŜǾƛŎŜΣ ŘƻǳōƭŜ CǊŜǉψIȊώϐΣ Ŧƭƻŀǘ tƻǿŜǊ{ǇŜŎψŘ.ƳώϐΣ 

ƛƴǘϝ IƻǇLƴŘŜȄΣ ƛƴǘϝ CǊŀƳŜLƴŘŜȄΣ aŜŀǎ!ǳȄLƴŦƻψ¢ȅǇŜ5ŜŦϝ aŜŀǎ!ǳȄLƴŦƻύ 

5ŜǎŎǊƛǇǘƛƻƴ 

/ŀǇǘǳǊŜ ǎǇŜŎǘǊǳƳ ǘǊŀŎŜǎ ǘƘŀǘ ŀǊŜ Ŧǳƭƭ ǎŎŀƴ ƛƴ ƭŜƴƎǘƘ ŀƴŘ ŦǊŀƎƳŜƴǘŜŘ Řŀǘŀ ŀǊŜ ǊŜŦǊŜǎƘŜŘ ǿƛǘƘ ŜŀŎƘ ŎŀƭƭΦ {ǳƛǘŀōƭŜ ŦƻǊ 

ŀǇǇƭƛŎŀǘƛƻƴǎ ǎǳŎƘ ŀǎ ƎǊŀǇƘƛŎŀƭ ŘƛǎǇƭŀȅ ƻŦ ǘƘŜ ǎǇŜŎǘǊǳƳΦ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

ǾƻƛŘ ϝϝ5ŜǾƛŎŜ 5ŜǾƛŎŜ ƘŀƴŘƭŜΦ 

ŘƻǳōƭŜ CǊŜǉψIȊώϐ 
!ƴ ŀǊǊŀȅ ƻŦ ŦǊŜǉǳŜƴŎƛŜǎ ǊŜǘǳǊƴŜŘΦ ¢ƘŜ ŀǊǊŀȅ ǎƛȊŜ ƛǎ Ŝǉǳŀƭ ǘƻ ǘƘŜ 

¢ǊŀŎŜtƻƛƴǘǎ Ǿƛŀ ¢ǊŀŎŜLƴŦƻΦCǳƭƭ{ǿŜŜǇ¢ǊŀŎŜtƻƛƴǘǎΦ 

Ŧƭƻŀǘ tƻǿŜǊ{ǇŜŎψŘ.Ƴώϐ 
!ƴ ŀǊǊŀȅ ƻŦ ŀƳǇƭƛǘǳŘŜ ǊŜǘǳǊƴŜŘΦ ¢ƘŜ ŀǊǊŀȅ ǎƛȊŜ ƛǎ Ŝǉǳŀƭ ǘƻ ǘƘŜ 

¢ǊŀŎŜtƻƛƴǘǎ Ǿƛŀ ¢ǊŀŎŜLƴŦƻΦCǳƭƭ{ǿŜŜǇ¢ǊŀŎŜtƻƛƴǘǎΦ 

ƛƴǘϝ IƻǇLƴŘŜȄ 
wŜǘǳǊƴ ǘƘŜ ŦǊŜǉǳŜƴŎȅ ƘƻǇǇƛƴƎ ŦǊŜǉǳŜƴŎȅ ǎŜǉǳŜƴŎŜ ƴǳƳōŜǊ ƻŦ ǘƘŜ 

ŘŀǘŀΦ 

ƛƴǘϝ CǊŀƳŜLƴŘŜȄ wŜǘǳǊƴ ǘƘŜ ŦǊŀƳŜ ǎŜǉǳŜƴŎŜ ƴǳƳōŜǊ ƻŦ ǘƘŜ ŘŀǘŀΦ 

aŜŀǎ!ǳȄLƴŦƻψ¢ȅǇŜ5ŜŦϝ aŜŀǎ!ǳȄLƴŦƻ 
wŜǘǳǊƴ ŀǳȄƛƭƛŀǊȅ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǘƘŜ ƳŜŀǎǳǊŜƳŜƴǘ ŘŀǘŀΣ ŀǎ ŘŜǘŀƛƭŜŘ 

ƛƴ ǘƘŜ {²tψDŜǘtŀǊǘƛŀƭ{ǿŜŜǇ ŘŜǎŎǊƛǇǘƛƻƴΦ 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ !ǇǇŜƴŘƛȄ мΦ 
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9ȄŀƳǇƭŜ 

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ 

ƛƴǘ 5ŜǾƛŎŜbǳƳ Ґ лΤ 

ǾƻƛŘ ϝ5ŜǾƛŎŜ Ґ b¦[[Τ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ .ƻƻǘtǊƻŦƛƭŜψLhΤ 

.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 

.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 

.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ .ƻƻǘLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜΣ 5ŜǾbǳƳΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

{²tψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜLƴΤ 

{²tψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜhǳǘΤ 

{²tψ¢ǊŀŎŜLƴŦƻψ¢ȅǇŜ5ŜŦ ¢ǊŀŎŜLƴŦƻΤ 

{ǘŀǘǳǎ Ґ {²tψtǊƻŦƛƭŜ5ŜLƴƛǘόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴύΤ 

{ǘŀǘǳǎ Ґ {²tψ/ƻƴŦƛƎǳǊŀǘƛƻƴόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴΣ ϧtǊƻŦƛƭŜhǳǘΣ ϧ¢ǊŀŎŜLƴŦƻύΤ 

ŘƻǳōƭŜ ϝCǊŜǉǳŜƴŎȅ Ґ ƴŜǿ ŘƻǳōƭŜώ¢ǊŀŎŜLƴŦƻΦCǳƭƭǎǿŜŜǇ¢ǊŀŎŜtƻƛƴǘǎϐΤ 

Ŧƭƻŀǘ ϝtƻǿŜǊ{ǇŜŎψŘ.Ƴ Ґ ƴŜǿ Ŧƭƻŀǘώ¢ǊŀŎŜLƴŦƻΦCǳƭƭǎǿŜŜǇ¢ǊŀŎŜtƻƛƴǘǎϐΤ 

ƛƴǘ IƻǇLƴŘŜȄ Ґ лΤ 

ƛƴǘ CǊŀƳŜLƴŘŜȄ Ґ лΤ 

aŜŀǎ!ǳȄLƴŦƻψ¢ȅǇŜ5ŜŦ aŜŀǎ!ǳȄLƴŦƻΤ 

{ǘŀǘǳǎ Ґ {²tψDŜǘtŀǊǘƛŀƭ¦ǇŘŀǘŜŘCǳƭƭ{ǿŜŜǇόϧ5ŜǾƛŎŜΣ CǊŜǉǳŜƴŎȅΣ tƻǿŜǊ{ǇŜŎψŘ.ƳΣ  

ϧIƻǇLƴŘŜȄΣϧCǊŀƳŜLƴŘŜȄΣϧaŜŀǎ!ǳȄLƴŦƻύΤ 

ŘŜƭŜǘŜώϐ CǊŜǉǳŜƴŎȅΤ 

ŘŜƭŜǘŜώϐ tƻǿŜǊ{ǇŜŎψŘ.ƳΤ 

11.3  {²tψwŜǎŜǘ¢ǊŀŎŜIƻƭŘ 

ǾƻƛŘ {²tψwŜǎŜǘ¢ǊŀŎŜIƻƭŘόǾƻƛŘϝϝ 5ŜǾƛŎŜύ 

5ŜǎŎǊƛǇǘƛƻƴ 

¢ǊŀŎŜ¢ȅǇŜ ƛǎ aŀȄIƻƭŘ ƻǊ aƛƴIƻƭŘΣ ǘƘŜ ǊŜǘŀƛƴŜŘ ǘǊŀŎŜ Řŀǘŀ ƛǎ ǊŜǎŜǘΦ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

ǾƻƛŘ ϝϝ5ŜǾƛŎŜ 5ŜǾƛŎŜ ƘŀƴŘƭŜΦ 

wŜǘǳǊƴ ǾŀƭǳŜ bƻ ǊŜǘǳǊƴ ǾŀƭǳŜΦ 

9ȄŀƳǇƭŜ 

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ 

ƛƴǘ 5ŜǾƛŎŜbǳƳ Ґ лΤ 

ǾƻƛŘ ϝ5ŜǾƛŎŜ Ґ b¦[[Τ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ .ƻƻǘtǊƻŦƛƭŜψLhΤ 
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.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 

.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 

.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ .ƻƻǘLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜΣ 5ŜǾbǳƳΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

{²tψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜLƴΤ 

{²tψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜhǳǘΤ 

{²tψ¢ǊŀŎŜLƴŦƻψ¢ȅǇŜ5ŜŦ ¢ǊŀŎŜLƴŦƻΤ 

{ǘŀǘǳǎ Ґ {²tψtǊƻŦƛƭŜ5ŜLƴƛǘόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴύΤ 

{ǘŀǘǳǎ Ґ {²tψ/ƻƴŦƛƎǳǊŀǘƛƻƴόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴΣ ϧtǊƻŦƛƭŜhǳǘΣ ϧ¢ǊŀŎŜLƴŦƻύΤ 

ŘƻǳōƭŜ ϝCǊŜǉǳŜƴŎȅ Ґ ƴŜǿ ŘƻǳōƭŜώ¢ǊŀŎŜLƴŦƻΦtŀǊǘƛŀƭǎǿŜŜǇ¢ǊŀŎŜtƻƛƴǘǎϐΤ 

Ŧƭƻŀǘ ϝ tƻǿŜǊ{ǇŜŎψŘ.Ƴ Ґ ƴŜǿ Ŧƭƻŀǘώ¢ǊŀŎŜLƴŦƻΦtŀǊǘƛŀƭǎǿŜŜǇ¢ǊŀŎŜtƻƛƴǘǎϐΤ 

ƛƴǘ IƻǇLƴŘŜȄ Ґ лΤ 

ƛƴǘ CǊŀƳŜLƴŘŜȄ Ґ лΤ 

aŜŀǎ!ǳȄLƴŦƻψ¢ȅǇŜ5ŜŦ ϝaŜŀǎ!ǳȄLƴŦƻΤ 

{ǘŀǘǳǎ Ґ {²tψDŜǘtŀǊǘƛŀƭ{ǿŜŜǇόϧ5ŜǾƛŎŜΣ CǊŜǉǳŜƴŎȅΣ tƻǿŜǊ{ǇŜŎψŘ.ƳΣ ϧIƻǇLƴŘŜȄΣ 

ϧCǊŀƳŜLƴŘŜȄΣaŜŀǎ!ǳȄLƴŦƻύΤ 

{²tψwŜǎŜǘ¢ǊŀŎŜIƻƭŘόϧ5ŜǾƛŎŜύΤ 

ŘŜƭŜǘŜώϐ CǊŜǉǳŜƴŎȅΤ 

ŘŜƭŜǘŜώϐ tƻǿŜǊ{ǇŜŎψŘ.ƳΤ 
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12 Lv{ aƻŘŜ όƳŀƛƴ ŦǳƴŎǘƛƻƴǎύ 

Lv{ ƳƻŘŜ ƛǎ Lv {ǘǊŜŀƳ aƻŘŜΣ ƛƴ ǿƘƛŎƘ ǳǎŜǊǎ Ŏŀƴ Ŏƻƴǘƛƴǳƻǳǎƭȅ ǊŜŎƻǊŘ ǘƛƳŜ ŘƻƳŀƛƴ Řŀǘŀ ǎǘǊŜŀƳǎΦ 

12.1 Lv{ψ9½tǊƻŦƛƭŜ5Ŝƭƴƛǘ 

ƛƴǘ Lv{ψ9½tǊƻŦƛƭŜ5ŜLƴƛǘόǾƻƛŘϝϝ 5ŜǾƛŎŜΣ Lv{ψ9½tǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦϝ ¦ǎŜǊtǊƻŦƛƭŜψhύΤ 

5ŜǎŎǊƛǇǘƛƻƴ 

¢Ƙƛǎ ŦǳƴŎǘƛƻƴ ƛƴƛǘƛŀƭƛȊŜǎ ǘƘŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ǇǊƻŦƛƭŜ ƻŦ ǘƘŜ Lv{ ƳƻŘŜΦ Lv{ψ9½tǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ ŘŜŦƛƴŜǎ ŀƭƭ ǇŀǊŀƳŜǘŜǊǎ ƛƴ 

Lv{ ƳƻŘŜ ǎǳŎƘ ŀǎ ŎŜƴǘŜǊ ŦǊŜǉǳŜƴŎȅΣ ǊŜŦŜǊŜƴŎŜ ƭŜǾŜƭΣ ŘŜŎƛƳŀǘŜ ŦŀŎǘƻǊΣ ŜǘŎΦ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

ǾƻƛŘ ϝϝ5ŜǾƛŎŜ 5ŜǾƛŎŜ ƘŀƴŘƭŜΦ 

Lv{ψ9½tǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ 

ϝ¦ǎŜǊtǊƻŦƛƭŜψh 
tƻƛƴǘŜǊ ǘƻ ǘƘŜ ŘŜŦŀǳƭǘ ǇǊƻŦƛƭŜΦ 

Lv{ψ9½tǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ 

ŘƻǳōƭŜ /ŜƴǘŜǊCǊŜǉψIȊ /ŜƴǘŜǊ ŦǊŜǉǳŜƴŎȅ ƛƴ IȊΦ 

ŘƻǳōƭŜ wŜŦ[ŜǾŜƭψŘ.Ƴ wŜŦŜǊŜƴŎŜ ƭŜǾŜƭ ƛƴ Ř.ƳΦ 

ǳƛƴǘонψǘ 5ŜŎƛƳŀǘŜCŀŎǘƻǊ 
{ǇŜŎƛŦȅ ŘŜŎƛƳŀǘŜ ŦŀŎǘƻǊ ƻŦ ǘƘŜ ǘƛƳŜ ŘƻƳŀƛƴ ŘŀǘŀΦ 9ŦŦŜŎǘƛǾŜ ŀƴŀƭȅǎƛǎ 

ōŀƴŘǿƛŘǘƘ Ґ Ǌŀǿ ŀƴŀƭȅǎƛǎ ōŀƴŘǿƛŘǘƘ κŘŜŎƛƳŀǘŜ ŦŀŎǘƻǊΦ 

wȄtƻǊǘψ¢ȅǇŜ5ŜŦ wȄtƻǊǘ 

{ǇŜŎƛŦȅ ǘƘŜ ƛƴǇǳǘ ǇƻǊǘ ƻŦ ǘƘŜ ǊŜŎŜƛǾŜǊΥ 

мύ 9ȄǘŜǊƴŀƭtƻǊǘΥ ŜȄǘŜǊƴŀƭ wC ǇƻǊǘ ƛǎ ƭƛƴƪŜŘ ǘƻ ǘƘŜ ǊŜŎŜƛǾŜǊΤ 

нύ LƴǘŜǊƴŀƭtƻǊǘΥ ǘƘŜ ƻǳǘǇǳǘ ƻŦ ōǳƭǘπƛƴ ǎƛƎƴŀƭ ƎŜƴŜǊŀǘƻǊ ƛǎ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ 

ǊŜŎŜƛǾŜǊ ǘƘǊƻǳƎƘ ƛƴǘŜǊƴŀƭ ǇŀǘƘ ŀƴŘ ǘƘŜ ŜȄǘŜǊƴŀƭ wC ǇƻǊǘ ƛǎ ƛǎƻƭŀǘŜŘΤ 

оύ !b¢ψtƻǊǘȁ¢wψtƻǊǘȁ{²wψtƻǊǘȁLb¢ψtƻǊǘΥ ƻƴƭȅ ŦƻǊ ¢wȄ ǎŜǊƛŜǎ 

ǳƛƴǘонψǘ .ǳǎ¢ƛƳŜƻǳǘψƳǎ 
{Ŝǘ ǘƘŜ Řŀǘŀ ǘǊŀƴǎŦŜǊ ǘƛƳŜƻǳǘ ƛƴ ƳǎΦ ¢ƘŜ ŦǳƴŎƛǘƛƻƴǎ ŦƻǊ Řŀǘŀ ŦŜǘŎƘƛƴƎ ǿƛƭƭ 

ǊŜǘǳǊƴ ŀƴ ŜǊǊƻǊ ƛŦ ƛǘ Ŧŀƛƭǎ ǘƻ ŦŜǘŎƘ Řŀǘŀ ǿƛǘƘƛƴ ǘƘŜ .ǳǘ¢ƛƳŜhǳǘΦ 

Lv{ψ¢ǊƛƎƎŜǊ{ƻǳǊŎŜψ¢ȅǇŜ5ŜŦ 

¢ǊƛƎƎŜǊ{ƻǳǊŎŜ 

Specify the input trigger source: 

1) FreeRun: a single data acquisition is automatically initiated after 

configuration; 

2) External: triggered by a physical signal connected to a trigger input port 

outside the device; 

3) Bus: Bus triggered. Triggered by a function (instruction); 

4) Level: Level trigger. The device detects the input signal according to the 

set level threshold, and automatically initiates the trigger when the input 

exceeds the threshold; 

5) Timer: The timer fires. The device internal timer is used to automatically 

trigger at a set time period; 
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6) TxSweep: Source scan output trigger; When this trigger source is 

selected, the acquisition process will be triggered by the output trigger 

signal scanned by the signal generator; 

7) MultiDevSyncByExt: synchronized with multiple devices by external 

trigger; 

8) MultiDevSyncByGNSS1PPS: synchronized with multiple devices by the 

1PPS of the built-in GNSS; 

9) SpectrumMask: the spectrum of the input is continuously monitored 

and an acquisition will be triggered if the given spectrum mask is satisfied. 

SpectrumMask Trigger is only available in RTA mode; 

11) GNSS1PPS: triggered by the 1PPS of the built-in GNSS. 

¢ǊƛƎƎŜǊ9ŘƎŜψ¢ȅǇŜ5ŜŦ ¢ǊƛƎƎŜǊ9ŘƎŜ 

{ǇŜŎƛŦȅ ǘƘŜ ǘǊƛƎƎŜǊ ŜŘƎŜΥ 

мύ wƛǎƛƴƎ9ŘƎŜΥ ǊƛǎƛƴƎ ŜŘƎŜ ƛǎ ŜŦŦŜŎǘƛǾŜΤ 

нύ CŀƭƭƛƴƎ9ŘƎŜΥ ŦŀƭƭƛƴƎ ŜŘƎŜ ƛǎ ŜŦŦŜŎǘƛǾŜΤ 

оύ 5ƻǳōƭŜ9ŘƎŜΥ ōƻǘƘ ǊƛǎƛƴƎ ŜŘƎŜ ŀƴŘ ŦŀƭƭƛƴƎ ŜŘƎŜ ŀǊŜ ŜŦŦŜŎǘƛǾŜΦ 

¢ǊƛƎƎŜǊaƻŘŜψ¢ȅǇŜ5ŜŦ ¢ǊƛƎƎŜǊaƻŘŜ 

{ǇŜŎƛŦȅ ǘƘŜ ƛƴǇǳǘ ǘǊƛƎƎŜǊ ƳƻŘŜΥ 

мύ CƛȄŜŘtƻƛƴǘΥ Řŀǘŀ ǿƛǘƘ ŀ ƭŜƴƎǘƘ ǎǇŜŎƛŦƛŜŘ ōȅ ǘƘŜ ¢ǊƛƎƎŜǊ[ŜƴƎǘƘ ǿƛƭƭ ōŜ 

ŀŎǉǳƛǊŜŘ ƻƴŎŜ ǘƘŜ ŘŜǾƛŎŜ ƛǎ ǘǊƛƎƎŜǊŜŘΤ 

нύ !ŘŀǇǘƛǾŜΥ ƻƴŎŜ ǘƘŜ ŘŜǾƛŎŜ ƛǎ ǘǊƛƎƎŜǊŜŘΣ ǘƘŜ ŘŜǾƛŎŜ ǿƛƭƭ ƪŜŜǇ ŀŎǉǳƛǊƛƴƎ 

Řŀǘŀ ǳƴǘƛƭ ŀ ǎǘƻǇ ǎƛƎƴŀƭ ƛǎ ǊŜŎŜƛǾŜŘΦ ¢ƘŜ ǎǘƻǇ ǎƛƎƴŀƭ Ƴŀȅ ōŜ ŀƴ ŜȄǘŜǊƴŀƭ 

ǘǊƛƎƎŜǊ ŜŘƎŜ ƻǊ ŀ ŎŀƭƭƛƴƎ ƻŦ ǘƘŜ ŦǳƴŎǘƛƻƴ Lv{ψ.ǳǎ¢ǊƛƎƎŜǊ{ǘƻǇΦ 

ǳƛƴǘспψǘ ¢ǊƛƎƎŜǊ[ŜƴƎǘƘ 
When TriggerMode is set to FixedPoints, the trigger length specifies the 

total points of the data to be acquired for each trigger. 

ŘƻǳōƭŜ ¢ǊƛƎƎŜǊ[ŜǾŜƭψŘ.Ƴ Specify the level trigger threshold. Work when TriggerSource = Level 

ŘƻǳōƭŜ ¢ǊƛƎƎŜǊ¢ƛƳŜǊψtŜǊƛƻŘ 
Specify the period of timer trigger in second. It is effective when the 

TriggerSource is set to Timer. 

5ŀǘŀCƻǊƳŀǘψ¢ȅǇŜ5ŜŦ 5ŀǘŀCƻǊƳŀǘ 

hǳǘǇǳǘ Řŀǘŀ ŦƻǊƳŀǘ ŦƻǊ Lv Řŀǘŀ:  

мύ /ƻƳǇƭŜȄуōƛǘΥ ŎƻƳǇƭŜȄ Řŀǘŀ ƛƴ уπōƛǘ ŦƻǊƳŀǘΤ 

нύ /ƻƳǇƭŜȄмсōƛǘΥ ŎƻƳǇƭŜȄ Řŀǘŀ ƛƴ мсπōƛǘ ŦƻǊƳŀǘΤ 

оύ /ƻƳǇƭŜȄонōƛǘΥ ŎƻƳǇƭŜȄ Řŀǘŀ ƛƴ онπōƛǘ ŦƻǊƳŀǘΦ 

tǊŜŀƳǇƭƛŦƛŜǊ{ǘŀǘŜψ¢ȅǇŜ5ŜŦ 

tǊŜŀƳǇƭƛŦƛŜǊ 

{Ŝǘ ǘƘŜ ǎǘŀǘŜ ƻŦ ǘƘŜ ǇǊŜŀƳǇƭƛŦƛŜǊΥ 

мύ !ǳǘƻhƴΥ ǘƘŜ ǇǊŜŀƳǇƭƛŦƛŜǊ ǿƛƭƭ ōŜ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ŜƴŀōƭŜŘ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ 

ǊŜŦŜǊŜƴŎŜ ƭŜǾŜƭ ŀƴŘ ŀǘǘŜƴΤ 

нύ CƻǊŎŜŘhŦŦΥ ǘƘŜ ǇǊŜŀƳǇƭƛŦŜǊ ǿƛƭƭ ōŜ ƪŜǇǘ ƻŦŦ ǊŜƎŀǊŘƭŜǎǎ ǘƘŜ ǊŜŦŜǊŜƴŎŜ ƭŜǾŜƭ 

ŀƴŘ ŀǘǘŜƴΦ 

ǳƛƴǘуψǘ !ƴŀƭƻƎLC.²DǊŀŘŜ {ǇŜŎƛŦȅ ǘƘŜ ƎǊŀŘŜ ƻŦ ŀƴŀƭƻƎ LC ōŀƴŘǿƛŘǘƘΦ 

wŜŦŜǊŜƴŎŜ/ƭƻŎƪ{ƻǳǊŎŜψ¢ȅǇŜ5ŜŦ 

wŜŦŜǊŜƴŎŜ/ƭƻŎƪ{ƻǳǊŎŜ 

{ǇŜŎƛŦȅ ǘƘŜ ǊŜŦŜǊŜƴŎ ŎƭƻŎƪ:  

мύ wŜŦŜǊŜƴŎŜ/ƭƻŎƪ{ƻǳǊŎŜψLƴǘŜǊƴŀƭΥ ǘƘŜ ƛƴǘŜǊƴŀƭ ǊŜŦŜǊŜƴŎŜ ŎƭƻŎƪ όмлaIȊ ŀǎ 

ŘŜŦŀǳƭǘύ ƛǎ ǳǎŜŘΤ 

нύ wŜŦŜǊŜƴŎŜ/ƭƻŎƪ{ƻǳǊŎŜψ9ȄǘŜǊƴŀƭΥ ǘƘŜ ŜȄǘŜǊƴŀƭ ǊŜŦŜǊŜƴŎŜ ŎƭƻŎƪ όмлaIȊ ŀǎ 
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ŘŜŦŀǳƭǘύ ƛǎ ǳǎŜŘΣ ŀƴŘ ƛŦ ǘƘŜ ŜȄǘŜǊƴŀƭ ǊŜŦŜǊŜƴŎŜ ŎƭƻŎƪ Ŏŀƴ ƴƻǘ ōŜ ƭƻŎƪŜŘΣ ƛǘ ǿƛƭƭ 

ŀǳǘƻƳŀǘƛŎŀƭƭȅ ǎǿƛǘŎƘ ǘƻ ǘƘŜ ƛƴǘŜǊƴŀƭ ǊŜŦŜǊŜƴŎŜ ŎƭƻŎƪΤ 

оύ wŜŦŜǊŜƴŎŜ/ƭƻŎƪ{ƻǳǊŎŜψLƴǘŜǊƴŀƭψtǊŜƳƛǳƳΥ ǘƘŜ ƛƴǘŜǊƴŀƭ ƘƛƎƘ ǉǳŀƭƛǘȅ 

ό5h/·h ƻǊ h/·h̃ŎƭƻŎƪ ǎƻǳǊŎŜ ƛǎ ǳǎŜŘΤ 

пύ wŜŦŜǊŜƴŎŜ/ƭƻŎƪ{ƻǳǊŎŜψ9ȄǘŜǊƴŀƭψCƻǊŎŜŘΥ ǘƘŜ ŜȄǘŜǊƴŀƭ ǊŜŦŜǊŜƴŎŜ ŎƭƻŎƪ 

όмлaIȊ ŀǎ ŘŜŦŀǳƭǘύ ƛǎ ǳǎŜŘ ŀƴŘ ǿƛƭƭ ƴƻǘ ŎƘŀƴƎŜ ǘƻ ǘƘŜ ƛƴǘŜǊƴŀƭ ǎƻǳǊŎŜ ŜǾŜƴ 

ƛŦ ƛǘ Ŏŀƴ ƴƻǘ ōŜ ƭƻŎƪŜŘΦ 

ŘƻǳōƭŜ wŜŦŜǊŜƴŎŜ/ƭƻŎƪCǊŜǉǳŜƴŎȅ 
{ǇŜŎƛŦȅ ǘƘŜ ǊŜŦŜǊŜƴŎŜ ŎƭƻŎƪ ŦǊŜǉǳŜƴŎȅ ƛƴ IȊΦ Lǘ ŀƭƭƻǿǎ ǳǎŜǊ ǘƻ ŀŘƧǳǎǘ 

ŦǊŜǉǳŜƴŎȅ ŀŎŎǳǊŀŎȅ ƳŀƴǳŀƭƭȅΦ 

ŘƻǳōƭŜ bŀǘƛǾŜLv{ŀƳǇƭŜwŀǘŜψ{t{ 
CƻǊ ŘŜǾƛŎŜǎ ǿƛǘƘ ǾŀǊƛŀōƭŜ ǎŀƳǇƭƛƴƎ ǊŀǘŜ ŎŀǇŀōƛƭƛǘȅΣ ǳǎŜǊ Ŏŀƴ ǎǇŜŎƛŦȅ ǘƘŜ 

ƴŀǘƛǾŜ Lv ǎŀƳǇƭƛƴƎ ǊŀǘŜ ƻŦ ǘƘŜ ŘŜǾƛŎŜΦ 

ǳƛƴǘуψǘ 9ƴŀōƭŜLC!D/ 

9ƴŀōƭŜ ƻǊ ŘƛǎŀōƭŜ ǘƘŜ LC ŀǳǘƻ Ǝŀƛƴ ŎƻƴǘǊƻƭΥ 

мύ лΥ ŘƛǎŀōƭŜŘΤ 

нύ мΥ ŜƴŀōƭŜŘΤ 

!D/ ƛǎ ƻƴƭȅ ŀǾŀƛƭŀōƭŜ ŦƻǊ ǎǇŜŎƛŦƛŎ ŘŜǾƛŎŜǎΦ 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ !ǇǇŜƴŘƛȄ мΦ 

9ȄŀƳǇƭŜ 

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ 

ƛƴǘ 5ŜǾƛŎŜbǳƳ Ґ лΤ 

ǾƻƛŘ ϝ5ŜǾƛŎŜ Ґ b¦[[Τ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ .ƻƻǘtǊƻŦƛƭŜψLhΤ 

.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 

.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 

.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ .ƻƻǘLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜΣ 5ŜǾbǳƳΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

Lv{ψ9½tǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜLƴΤ 

{ǘŀǘǳǎ Ґ Lv{ψ9½tǊƻŦƛƭŜ5ŜLƴƛǘόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴύΤ 

 

12.2 Lv{ψ9½/ƻƴŦƛƎǳǊŀǘƛƻƴ 

ƛƴǘ Lv{ψ9½/ƻƴŦƛƎǳǊŀǘƛƻƴόǾƻƛŘϝϝ 5ŜǾƛŎŜΣ Ŏƻƴǎǘ Lv{ψ9½tǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦϝ tǊƻŦƛƭŜLƴΣ 

Lv{ψ9½tǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦϝ tǊƻŦƛƭŜhǳǘΣ Lv{ψ{ǘǊŜŀƳLƴŦƻψ¢ȅǇŜ5ŜŦϝ {ǘǊŜŀƳLƴŦƻύ 

5ŜǎŎǊƛǇǘƛƻƴ 

This function configures the device into the IQ time domain data stream mode (IQS). In the IQS mode, the local 

oscillator signal is fixed and the RF signal with a certain bandwidth centered at the LO frequency is received. At the 

same time in the extraction of multiple &gt; 2 can achieve continuous time domain recording function (requires a 

PC above a certain configuration). 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 
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tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

ǾƻƛŘ ϝϝ5ŜǾƛŎŜ 5ŜǾƛŎŜ ƘŀƴŘƭŜΦ 

Lv{ψ9½tǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ  

ϝLv{ψtǊƻŦƛƭŜLƴ 

IQS configures structure pointers as input variables. 

Lv{ψ9½tǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ  

ϝLv{ψtǊƻŦƛƭŜhǳǘ 

Lv{ ŎƻƴŦƛƎǳǊŜǎ ǎǘǊǳŎǘǳǊŜ tƻƛƴǘŜǊǎ ŀǎ ƻǳǘǇǳǘ ǾŀǊƛŀōƭŜǎΦ 

Lv{ψ{ǘǊŜŀƳLƴŦƻψ¢ȅǇŜ5ŜŦ ϝ{ǘǊŜŀƳLƴŦƻ ¢ƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǘƘŜ Řŀǘŀ ǎǘǊŜŀƳ ǳƴŘŜǊ ǘƘŜ ŎǳǊǊŜƴǘ 

ŎƻƴŦƛƎǳǊŀǘƛƻƴΦ 

Lv{ψ{ǘǊŜŀƳLƴŦƻψ¢ȅǇŜ5ŜŦ 

ŘƻǳōƭŜ .ŀƴŘǿƛŘǘƘ {ƛƎƴŀƭ ōŀƴŘǿƛŘǘƘΦ 

ŘƻǳōƭŜ Lv{ŀƳǇƭŜwŀǘŜ 9ŦŦŜŎǘƛǾŜ ǎŀƳǇƭŜ ǊŀǘŜ ŦƻǊ ŜŀŎƘ L ŀƴŘ v ŎƘŀƴƴŜƭ ƛƴ {κǎΦ 

ǳƛƴǘспψǘ tŀŎƪŜǘ/ƻǳƴǘ tŀŎƪŜǘ Ŏƻǳƴǘ ƻŦ ǘƘŜ Lv ǎǘǊŜŀƳΦ !ƴ Lv ǎǘǊŜŀƳ ƛǎ ƎŜƴŜǊŀǘŜŘ ƻƴŎŜ ǘƘŜ 

ŘŜǾƛŎŜ ƛǎ ǘǊƛƎƎŜǊŜŘΦ 

ǳƛƴǘспψǘ {ǘǊŜŀƳ{ŀƳǇƭŜǎ ¢ƘŜ ǘƻǘŀƭ ǎŀƳǇƭŜǎ ƛƴ ǘƘŜ Lv ǎǘǊŜŀƳΦ 

²ƘŜƴ ǘƘŜ ¢ǊƛƎƎŜǊaƻŘŜ ƛǎ ǎŜǘ ǘƻ !ŘŀǇǘƛǾŜΣ ǘƘŜ {ǘǊŜŀƳ{ŀƳǇƭŜǎ ƛǎ 

ŀƭǿŀȅǎ ōŜ лΦ 

ǳƛƴǘспψǘ {ǘǊŜŀƳ5ŀǘŀ{ƛȊŜ ¢ƘŜ Řŀǘŀ ǎƛȊŜ ƻŦ ǘƘŜ Lv ǎǘǊŜŀƳΦ ²ƘŜƴ ǘƘŜ ¢ǊƛƎƎŜǊaƻŘŜ ƛǎ ǎŜǘ ǘƻ 

!ŘŀǇǘƛǾŜΣ ǘƘŜ {ǘǊŜŀƳ5ŀǘŀ{ƛȊŜ ƛǎ ŀƭǿŀȅǎ ōŜ лΦ 

ǳƛƴǘонψǘ tŀŎƪŜǘ{ŀƳǇƭŜǎ ¢ƘŜ ǎŀƳǇƭŜǎ ƛƴ ǘƘŜ ǇŀŎƪŜǘΦ LǘΩǎ ŀƭǎƻ ǘƘŜ ƴǳƳōŜǊ ƻŦ ǎŀƳǇƭŜǎ Ŏŀƴ ōŜ 

ŦŜǘŎƘŜŘ ōȅ ŜǾŜǊȅ ŎŀƭƭƛƴƎ ƻŦ ŦǳƴŎǘƛƻƴ Lv{ψDŜǘLv{ǘǊŜŀƳΦ 

ǳƛƴǘонψǘ tŀŎƪŜǘ5ŀǘŀ{ƛȊŜ ¢ƘŜ Řŀǘŀ ǎƛȊŜ ƻŦ ǘƘŜ ǇŀŎƪŜǘΦ LǘΩǎ ŀƭǎƻ ǘƘŜ Řŀǘŀ ǎƛȊŜ Ŏŀƴ ōŜ ŦŜǘŎƘŜŘ ōȅ 

ŜǾŜǊȅ ŎŀƭƭƛƴƎ ƻŦ ŦǳƴŎǘƛƻƴ Lv{ψDŜǘLv{ǘǊŜŀƳΦ 

ǳƛƴǘонψǘ DŀƛƴtŀǊŀƳŜǘŜǊ Gain parameter information.  

Bits 31 to 24: represents the gain space;  

Bit23~16: preamplifier state  

Bit15~0: Represents the frequency band information. 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ !ǇǇŜƴŘƛȄ мΦ 

9ȄŀƳǇƭŜ 

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ ƛƴǘ 5ŜǾƛŎŜbǳƳ Ґ лΤ 

ǾƻƛŘ ϝ5ŜǾƛŎŜ Ґ b¦[[Τ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ .ƻƻǘtǊƻŦƛƭŜψLhΤ 

.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 

.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 

.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ .ƻƻǘLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜΣ 5ŜǾbǳƳΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

Lv{ψ9½tǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜLƴΤ 

Lv{ψ9½tǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜhǳǘΤ 

Lv{ψ¢ǊŀŎŜLƴŦƻψ¢ȅǇŜ5ŜŦ {ǘǊŜŀƳLƴŦƻΤ 
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{ǘŀǘǳǎ Ґ Lv{ψ9½tǊƻŦƛƭŜ5ŜLƴƛǘόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴύΤ 

{ǘŀǘǳǎ Ґ Lv{ψ9½/ƻƴŦƛƎǳǊŀǘƛƻƴόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴΣ ϧtǊƻŦƛƭŜhǳǘΣ ϧ{ǘǊŜŀƳLƴŦƻύΤ 

12.3 Lv{ψtǊƻŦƛƭŜ5ŜLƴƛǘ 

ƛƴǘ Lv{ψtǊƻŦƛƭŜ5ŜLƴƛǘόǾƻƛŘϝϝ 5ŜǾƛŎŜΣ Lv{ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦϝ ¦ǎŜǊtǊƻŦƛƭŜψhύ 

5ŜǎŎǊƛǇǘƛƻƴ 

¢Ƙƛǎ ŦǳƴŎǘƛƻƴ ƛƴƛǘƛŀƭƛȊŜǎ ǘƘŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ǇǊƻŦƛƭŜ ƻŦ ǘƘŜ Lv{ ƳƻŘŜΦ Lv{ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ ŘŜŦƛƴŜǎ ŀƭƭ ǇŀǊŀƳŜǘŜǊǎ ƛƴ 

Lv{ ƳƻŘŜ ǎǳŎƘ ŀǎ ŎŜƴǘŜǊ ŦǊŜǉǳŜƴŎȅΣ ǊŜŦŜǊŜƴŎŜ ƭŜǾŜƭΣ ŘŜŎƛƳŀǘŜ ŦŀŎǘƻǊΣ ŜǘŎΦ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

ǾƻƛŘ ϝϝ5ŜǾƛŎŜ 5ŜǾƛŎŜ ƘŀƴŘƭŜΦ 

Lv{ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ 

ϝ¦ǎŜǊtǊƻŦƛƭŜψh 
tƻƛƴǘŜǊ ǘƻ ǘƘŜ ŘŜŦŀǳƭǘ ǇǊƻŦƛƭŜΦ 

Lv{ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ 

ŘƻǳōƭŜ /ŜƴǘŜǊCǊŜǉψIȊ /ŜƴǘŜǊ ŦǊŜǉǳŜƴŎȅ ƛƴ IȊΦ 

ŘƻǳōƭŜ wŜŦ[ŜǾŜƭψŘ.Ƴ wŜŦŜǊŜƴŎŜ ƭŜǾŜƭ ƛƴ Ř.ƳΦ 

ǳƛƴǘонψǘ 5ŜŎƛƳŀǘŜCŀŎǘƻǊ 
5ŜŎƛƳŀǘŜ ŦŀŎǘƻǊΦ 9ŦŦŜŎǘƛǾŜ ŀƴŀƭȅǎƛǎ ōŀƴŘǿƛŘǘƘ Ґ Ǌŀǿ ŀƴŀƭȅǎƛǎ ōŀƴŘǿƛŘǘƘ 

κŘŜŎƛƳŀǘŜ ŦŀŎǘƻǊΦ 

wȄtƻǊǘψ¢ȅǇŜ5ŜŦ wȄtƻǊǘ 

{ǇŜŎƛŦȅ ǘƘŜ ƛƴǇǳǘ ǇƻǊǘ ƻŦ ǘƘŜ ǊŜŎŜƛǾŜǊΥ 

мύ 9ȄǘŜǊƴŀƭtƻǊǘΥ ŜȄǘŜǊƴŀƭ wC ǇƻǊǘ ƛǎ ƭƛƴƪŜŘ ǘƻ ǘƘŜ ǊŜŎŜƛǾŜǊΤ 

нύ LƴǘŜǊƴŀƭtƻǊǘΥ ǘƘŜ ƻǳǘǇǳǘ ƻŦ ōǳƭǘπƛƴ ǎƛƎƴŀƭ ƎŜƴŜǊŀǘƻǊ ƛǎ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ 

ǊŜŎŜƛǾŜǊ ǘƘǊƻǳƎƘ ƛƴǘŜǊƴŀƭ ǇŀǘƘ ŀƴŘ ǘƘŜ ŜȄǘŜǊƴŀƭ wC ǇƻǊǘ ƛǎ ƛǎƻƭŀǘŜŘΦ 

оύ !b¢ψtƻǊǘȁ¢wψtƻǊǘȁ{²wψtƻǊǘȁLb¢ψtƻǊǘΥ ƻƴƭȅ ŦƻǊ ¢wȄ ǎŜǊƛŜǎΦ 

ǳƛƴǘонψǘ .ǳǎ¢ƛƳŜƻǳǘψƳǎ 
{Ŝǘ ǘƘŜ Řŀǘŀ ǘǊŀƴǎŦŜǊ ǘƛƳŜƻǳǘ ƛƴ ƳǎΦ ¢ƘŜ ŦǳƴŎǘƛƻƴǎ ŦƻǊ Řŀǘŀ ŦŜǘŎƘƛƴƎ ǿƛƭƭ 

ǊŜǘǳǊƴ ŀƴ ŜǊǊƻǊ ƛŦ ƛǘ Ŧŀƛƭǎ ǘƻ ŦŜǘŎƘ Řŀǘŀ ǿƛǘƘƛƴ ǘƘŜ .ǳǎ¢ƛƳŜhǳǘΦ 

Lv{ψ¢ǊƛƎƎŜǊ{ƻǳǊŎŜψ¢ȅǇŜ5ŜŦ 

¢ǊƛƎƎŜǊ{ƻǳǊŎŜ 

{ǇŜŎƛŦȅ ǘƘŜ ǘǊƛƎƎŜǊ ǎƻǳǊŎŜ ƛƴ ǘƘŜ Lv{ ƳƻŘŜΥ 

мύ CǊŜŜwǳƴΥ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ǘǊƛƎƎŜǊŜŘ ƻƴŎŜ ŀŦǘŜǊ ŜǾŜǊȅ Lv{ψ/ƻƴŦƛƎǳǊŀǘƛƻƴ 

ŎŀƭƭƛƴƎΤ 

нύ 9ȄǘŜǊƴŀƭΥ ǘǊƛƎƎŜǊŜŘ ōȅ ǘƘŜ ŜȄǘŜǊƴŀƭ ǘǊƛƎƎŜǊΤ 

оύ .ǳǎΥ ǘǊƛƎƎŜǊŜŘ ōȅ ŦǳƴŎǘƛƻƴ Lv{ψ.ǳǎ¢ǊƛƎƎŜǊ{ǘŀǊǘΤ 

пύ [ŜǾŜƭΥ ¢ƘŜ ƛƴǇǳǘ ƛǎ Ŏƻƴǘƛƴǳƻǳǎƭȅ ƳƻƴƛǘƻǊŜŘ ŀƴŘ ŀƴ ŀŎǉǳƛǎƛǘƛƻƴ ǿƛƭƭ ōŜ 

ǘǊƛƎƎŜǊŜŘ ƛŦ ǘƘŜ ƭŜǾŜƭ ǘƘǊŜǎƘƻƭŘ ǎǇŜŎƛŦƛŜŘ ōȅ ǘƘŜ ¢ǊƛƎƎŜǊ[ŜǾŜƭψŘ.Ƴ ƛǎ 

ǊŜŀŎƘŜŘΤ 

рύ ¢ƛƳŜǊΥ ǘǊƛƎƎŜǊŜŘ ōȅ ōǳƛƭǘπƛƴ ǘƛƳŜǊΤ 

сύ ¢Ȅ{ǿŜŜǇΥ ǘǊƛƎƎŜǊŜŘ ǿƛǘƘ ŦǊŜǉǳŜƴŎȅ ƘƻǇǇƛƴƎ ƻŦ ǘƘŜ ōǳƛƭŘπƛƴ wC ƎŜƴŜǊŀǘƻǊΦ 

тύ aǳƭǘƛ5ŜǾ{ȅƴŎ.ȅ9ȄǘΥ ǎȅƴŎƘǊƻƴƛȊŜŘ ǿƛǘƘ ƳǳƭǘƛǇƭŜ ŘŜǾƛŎŜǎ ōȅ ŜȄǘŜǊƴŀƭ 

ǘǊƛƎƎŜǊΤ 
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уύ aǳƭǘƛ5ŜǾ{ȅƴŎ.ȅDb{{мtt{Υ ǎȅƴŎƘǊƻƴƛȊŜŘ ǿƛǘƘ ƳǳƭǘƛǇƭŜ ŘŜǾƛŎŜǎ ōȅ ǘƘŜ 

мtt{ ƻŦ ǘƘŜ ōǳƛƭǘπƛƴ Db{{Τ 

фύ {ǇŜŎǘǊǳƳaŀǎƪΥ ǘƘŜ ǎǇŜŎǘǊǳƳ ƻŦ ǘƘŜ ƛƴǇǳǘ ƛǎ Ŏƻƴǘƛƴǳƻǳǎƭȅ ƳƻƴƛǘƻǊŜŘ 

ŀƴŘ ŀƴ ŀŎǉǳƛǎƛǘƛƻƴ ǿƛƭƭ ōŜ ǘǊƛƎƎŜǊŜŘ ƛŦ ǘƘŜ ƎƛǾŜƴ ǎǇŜŎǘǊǳƳ Ƴŀǎƪ ƛǎ ǎŀǘƛǎŦƛŜŘΦ 

{ǇŜŎǘǊǳƳaŀǎƪ ¢ǊƛƎƎŜǊ ƛǎ ƻƴƭȅ ŀǾŀƛƭŀōƭŜ ƛƴ w¢! ƳƻŘŜΤ 

млύ Db{{мtt{Υ ǘǊƛƎƎŜǊŜŘ ōȅ ǘƘŜ мtt{ ƻŦ ǘƘŜ ōǳƛƭǘπƛƴ Db{{Φ 

¢ǊƛƎƎŜǊ9ŘƎŜψ¢ȅǇŜ5ŜŦ ¢ǊƛƎƎŜǊ9ŘƎŜ 

{ǇŜŎƛŦȅ ǘƘŜ ǘǊƛƎƎŜǊ ŜŘƎŜΥ 

мύ wƛǎƛƴƎ9ŘƎŜΥ ǊƛǎƛƴƎ ŜŘƎŜ ƛǎ ŜŦŦŜŎǘƛǾŜΤ 

нύ CŀƭƭƛƴƎ9ŘƎŜΥ ŦŀƭƭƛƴƎ ŜŘƎŜ ƛǎ ŜŦŦŜŎǘƛǾŜΤ 

оύ 5ƻǳōƭŜ9ŘƎŜΥ ōƻǘƘ ǊƛǎƛƴƎ ŜŘƎŜ ŀƴŘ ŦŀƭƭƛƴƎ ŜŘƎŜ ŀǊŜ ŜŦŦŜŎǘƛǾŜΦ 

¢ǊƛƎƎŜǊaƻŘŜψ¢ȅǇŜ5ŜŦ ¢ǊƛƎƎŜǊaƻŘŜ 

{ǇŜŎƛŦȅ ǘƘŜ ǘǊƛƎƎŜǊ ƳƻŘŜΥ 

мύ CƛȄŜŘtƻƛƴǘΥ Řŀǘŀ ǿƛǘƘ ŀ ƭŜƴƎǘƘ ǎǇŜŎƛŦƛŜŘ ōȅ ǘƘŜ ¢ǊƛƎƎŜǊ[ŜƴƎǘƘ ǿƛƭƭ ōŜ 

ŀŎǉǳƛǊŜŘ ƻƴŎŜ ǘƘŜ ŘŜǾƛŎŜ ƛǎ ǘǊƛƎƎŜǊŜŘΤ 

нύ !ŘŀǇǘƛǾŜΥ ƻƴŎŜ ǘƘŜ ŘŜǾƛŎŜ ƛǎ ǘǊƛƎƎŜǊŜŘΣ ǘƘŜ ŘŜǾƛŎŜ ǿƛƭƭ ƪŜŜǇ ŀŎǉǳƛǊƛƴƎ 

Řŀǘŀ ǳƴǘƛƭ ŀ ǎǘƻǇ ǎƛƎƴŀƭ ƛǎ ǊŜŎŜƛǾŜŘΦ ¢ƘŜ ǎǘƻǇ ǎƛƎƴŀƭ Ƴŀȅ ōŜ ŀƴ ŜȄǘŜǊƴŀƭ 

ǘǊƛƎƎŜǊ ŜŘƎŜ ƻǊ ŀ ŎŀƭƭƛƴƎ ƻŦ ǘƘŜ ŦǳƴŎǘƛƻƴ Lv{ψ.ǳǎ¢ǊƛƎƎŜǊ{ǘƻǇΦ 

ǳƛƴǘспψǘ ¢ǊƛƎƎŜǊ[ŜƴƎǘƘ 
²ƘŜƴ ¢ǊƛƎƎŜǊaƻŘŜ ƛǎ ǎŜǘ ǘƻ CƛȄŜŘtƻƛƴǘǎΣ ǘƘŜ ǘǊƛƎƎŜǊ ƭŜƴƎǘƘ ǎǇŜŎƛŦƛŜǎ ǘƘŜ 

ǘƻǘŀƭ Ǉƻƛƴǘǎ ƻŦ ǘƘŜ Řŀǘŀ ǘƻ ōŜ ŀŎǉǳƛǊŜŘ ŦƻǊ ŜŀŎƘ ǘǊƛƎƎŜǊΦ 

¢ǊƛƎƎŜǊhǳǘaƻŘŜψ¢ȅǇŜ5ŜŦ 

¢ǊƛƎƎŜǊhǳǘaƻŘŜ 

Set the trigger output mode: 

None: trigger out is disabled; 

PerHop: Output with the completion of each frequency hopping;  

PerSweep: Outputs as each scan completes; 

PerProfile: Output is switched with each configuration  

¢ǊƛƎƎŜǊhǳǘtǳƭǎŜtƻƭŀǊƛǘȅψ¢ȅǇŜ5ŜŦ 

¢ǊƛƎƎŜǊhǳǘtǳƭǎŜtƻƭŀǊƛǘȅ 

{ǇŜŎƛŦȅ ǘƘŜ ǇǳƭǎŜ ǇƻƭŀǊƛǘȅ ƻŦ ǘƘŜ ƻǳǘǇǳǘ ǘǊƛƎƎŜǊ  

мύ tƻǎƛǘƛǾŜΥ ǇƻǎƛǘƛǾŜ ǇǳƭǎŜ ƛǎ ǳǎŜŘΤ 

нύ bŜƎŀǘƛǾŜΥ ƴŜƎŀǘƛǾŜ ǇǳƭǎŜ ƛǎ ǳǎŜŘΦ 

ŘƻǳōƭŜ ¢ǊƛƎƎŜǊ[ŜǾŜƭψŘ.Ƴ 
²ƘŜƴ ǘƘŜ ¢ǊƛƎƎŜǊ{ƻǳǊŎŜ ƛǎ ǎŜǘ ǘƻ [ŜǾŜƭΦ ¢ƘŜ ¢ǊƛƎƎŜǊ[ŜǾŜƭ ǎǇŜŎƛŦƛŜǎ ǘƘŜ 

ǘƘǊŜǎƘƻƭŘ ƭŜǾŜƭ ƻŦ ǘƘŜ ǘǊƛƎƎŜǊ ƛƴ Ř.ƳΦ 

ŘƻǳōƭŜ ¢ǊƛƎƎŜǊ[ŜǾŜƭψ{ŀŦŜ¢ƛƳŜ 

²ƘŜƴ ǘƘŜ ¢ǊƛƎƎŜǊ{ƻǳǊŎŜ ƛǎ ǎŜǘ ǘƻ [ŜǾŜƭΦ ¢ƘŜ ¢ǊƛƎƎŜǊ[ŜǾŜƭψ{ŀŦŜ¢ƛƳŜ 

ǎǇŜŎƛŦƛŜǎ ǘƘŜ ǎŀŦŜ ǘƛƳŜ ŦƻǊ ŀ ǘǊƛƎƎŜǊ ƛƴ ǎŜŎƻƴŘΦ LŦ ǘƘŜ ǘǊƛƎƎŜǊ ǎƛƎƴŀƭ Ŏŀƴƴƻǘ 

Ƴŀƛƴǘŀƛƴ ǘƘŜ ŀŎǘƛǾŜ ƭŜǾŜƭ ŦƻǊ ǘƘƛǎ ǘƛƳŜΣ ǘƘŜ ǘǊƛƎƎŜǊ ǿƛƭƭ ƴƻǘ ōŜ ŜȄŜŎǳǘŜŘΦ  

ŘƻǳōƭŜ ¢ǊƛƎƎŜǊ5Ŝƭŀȅ 
hƴŎŜ ǘǊƛƎƎŜǊŜŘΣ ǘƘŜ ǘǊƛƎƎŜǊ ŀŎǘƛƻƴ ǿƛƭƭ ōŜ ŜȄŜŎǳǘŜŘ ŀŦǘŜǊ ǘƘƛǎ ŘŜƭŀȅ ƛƴ 

ǎŜŎƻƴŘΦ 

ŘƻǳōƭŜ tǊŜ¢ǊƛƎƎŜǊ¢ƛƳŜ 

tǊŜπǘǊƛƎƎŜǊ ǘƛƳŜΣ ǎΦ {ǇŜŎƛŦȅ ǘƘŜ ǇǊŜπǘǊƛƎƎŜǊ ǘƛƳŜ ƛƴ ǎŜŎƻƴŘΦ hƴŎŜ ǘǊƛƎƎŜǊŜŘΣ 

ǇǊŜπǘǊƛƎƎŜǊŜŘ Řŀǘŀ ǿƛǘƘ ŀ ƭŜƴƎǘƘ ƻŦ tǊŜ¢ǊƛƎƎŜǊ¢ƛƳŜ ǿƛƭƭ ōŜ ŀǘǘŀŎƘŜŘ ǘƻ ǘƘŜ 

ǘǊƛƎƎŜǊ ŘŀǘŀΦ 

¢ǊƛƎƎŜǊ¢ƛƳŜǊ{ȅƴŎψ¢ȅǇŜ5ŜŦ 

¢ǊƛƎƎŜǊ¢ƛƳŜǊ{ȅƴŎ 

{Ŝǘ ǘƘŜ ǎȅƴŎƘǊƻƴƛȊŀǘƛƻƴ ƻŦ ǘƘŜ ǘǊƛƎƎŜǊ ǘƛƳŜǊΥ 

мύ bƻƴŜ{ȅƴŎΥ ƴƻ ǎȅƴŎƘǊƻƴƛȊŀǘƛƻƴΥ  
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нύ {ȅƴŎ¢ƻ9ȄǘψwƛǎƛƴƎ9ŘƎŜΥ ǘƘŜ ǘƛƳŜǊ ǿƛƭƭ ōŜ Ŏƻƴǘƛƴǳƻǳǎƭȅ ǎȅƴŎƘǊƻƴƛȊŜŘ ōȅ 

ǘƘŜ ǊƛǎƛƴƎ ŜŘƎŜ ƻŦ ŜȄǘŜǊƴŀƭ ǘǊƛƎƎŜǊΤ 

оύ {ȅƴŎ¢ƻ9ȄǘψCŀƭƭƛƴƎ9ŘƎŜΥ ǘƘŜ ǘƛƳŜǊ ǿƛƭƭ ōŜ Ŏƻƴǘƛƴǳƻǳǎƭȅ ǎȅƴŎƘǊƻƴƛȊŜŘ ōȅ 

ǘƘŜ ŦŀƭƭƛƴƎ ŜŘƎŜ ƻŦ ŜȄǘŜǊƴŀƭ ǘǊƛƎƎŜǊΤ 

пύ {ȅƴŎ¢ƻ9Ȅǘψ{ƛƴƎƭŜwƛǎƛƴƎ9ŘƎŜΥ  

!ŦǘŜǊ ŀ ŎŀƭƭƛƴƎ ƻŦ ŦǳƴŎǘƛƻƛƴ Lv{ψ{ȅƴŎ¢ƛƳŜǊψ{ƛƴƎƭŜΣ ǘƘŜ ǘƛƳŜǊ ǿƛƭƭ ōŜ ǊŜŀŘȅ 

ǘƻ ōŜ ǎȅƴŎƘǊƻƴƛȊŀǘŜŘ ŀƴŘ ǿƛƭƭ ōŜ ǎȅƴŎƘǊƻƴƛȊŜŘ ŦƻǊ ŀ ƻƴŎŜ ōȅ ǘƘŜ ǊƛǎƛƴƎ ŜŘƎŜ 

ƻŦ ŜȄǘŜǊƴŀƭ ǘǊƛƎƎŜǊΤ 

рύ {ȅƴŎ¢ƻ9Ȅǘψ{ƛƴƎƭŜCŀƭƭƛƴƎ9ŘƎŜΥ  

!ŦǘŜǊ ŀ ŎŀƭƭƛƴƎ ƻŦ ŦǳƴŎǘƛƻƛƴ Lv{ψ{ȅƴŎ¢ƛƳŜǊψ{ƛƴƎƭŜΣ ǘƘŜ ǘƛƳŜǊ ǿƛƭƭ ōŜ ǊŜŀŘȅ 

ǘƻ ōŜ ǎȅƴŎƘǊƻƴƛȊŜŘ ŀƴŘ ǿƛƭƭ ōŜ ǎȅƴŎƘǊƻƴƛȊŜŘ ŦƻǊ ŀ ƻƴŎŜ ōȅ ǘƘŜ ŦŀƭƭƛƴƎ ŜŘƎŜ 

ƻŦ ŜȄǘŜǊƴŀƭ ǘǊƛƎƎŜǊΤ 

сύ {ȅƴŎ¢ƻDb{{мtt{ψwƛǎƛƴƎ9ŘƎŜΥ ǘƘŜ ǘƛƳŜǊ ǿƛƭƭ ōŜ Ŏƻƴǘƛƴǳƻǳǎƭȅ 

ǎȅƴŎƘǊƻƴƛȊŜŘ ōȅ ǘƘŜ ǊƛǎƛƴƎ ŜŘƎŜ ƻŦ ǘƘŜ мtt{ ŦǊƻƳ ǘƘŜ built- in Db{{Τ 

тύ {ȅƴŎ¢ƻDb{{мtt{ψCŀƭƭƛƴƎ9ŘƎŜΥ ǘƘŜ ǘƛƳŜǊ ǿƛƭƭ ōŜ Ŏƻƴǘƛƴǳƻǳǎƭȅ 

ǎȅƴŎƘǊƻƴƛȊŜŘ ōȅ ǘƘŜ ŦŀƭƭƛƴƎ ŜŘƎŜ ƻŦ ǘƘŜ мtt{ ŦǊƻƳ ǘƘŜ ōǳƛlǘπƛƴ Db{{Τ 

уύ {ȅƴŎ¢ƻDb{{мtt{ψ{ƛƴƎƭŜwƛǎƛƴƎ9ŘƎŜΥ 

!ŦǘŜǊ ŀ ŎŀƭƭƛƴƎ ƻŦ ŦǳƴŎǘƛƻƛƴ Lv{ψ{ȅƴŎ¢ƛƳŜǊψ{ƛƴƎƭŜΣ ǘƘŜ ǘƛƳŜǊ ǿƛƭƭ ōŜ ǊŜŀŘȅ 

ǘƻ ōŜ ǎȅƴŎƘǊƻƴƛȊŜŘ ŀƴŘ ǿƛƭƭ ōŜ ǎȅƴŎƘǊƻƴƛȊŜŘ ŦƻǊ ŀ ƻƴŎŜ ōȅ ǘƘŜ ǊƛǎƛƴƎ ŜŘƎŜ 

ƻŦ ǘƘŜ мtt{ ŦǊƻƳ ǘƘŜ ōǳƛƭǘπƛƴ Db{{Τ 

фύ {ȅƴŎ¢ƻDb{{мtt{ψ{ƛƴƎƭŜCŀƭƭƛƴƎ9ŘƎŜΥ 

!ŦǘŜǊ ŀ ŎŀƭƭƛƴƎ ƻŦ ŦǳƴŎǘƛƻƴ Lv{ψ{ȅƴŎ¢ƛƳŜǊψ{ƛƴƎƭŜΣ ǘƘŜ ǘƛƳŜǊ ǿƛƭƭ ōŜ ǊŜŀŘȅ ǘƻ 

ōŜ ǎȅƴŎƘǊƻƴƛȊŜŘ ŀƴŘ ǿƛƭƭ ōŜ ǎȅƴŎƘǊƻƴƛȊŜŘ ŦƻǊ ŀ ƻƴŎŜ ōȅ ǘƘŜ ŦŀƭƭƛƴƎ ŜŘƎŜ ƻŦ 

ǘƘŜ мtt{ ŦǊƻƳ ǘƘŜ ōǳƛƭǘπƛƴ Db{{Φ 

ŘƻǳōƭŜ ¢ǊƛƎƎŜǊ¢ƛƳŜǊψtŜǊƛƻŘ 
{ǇŜŎƛŦȅ ǘƘŜ ǇŜǊƛƻŘ ƻŦ ǘƛƳŜǊ ǘǊƛƎƎŜǊ ƛƴ ǎŜŎƻƴŘΦ Lǘ ƛǎ ŜŦŦŜŎǘƛǾŜ ǿƘŜƴ ǘƘŜ 

¢ǊƛƎƎŜǊ{ƻǳǊŎŜ ƛǎ ǎŜǘ ǘƻ ¢ƛƳŜǊΦ 

ǳƛƴǘуψǘ 9ƴŀōƭŜwŜ¢ǊƛƎƎŜǊ 

9ƴŀōƭŜ ƻǊ ŘƛǎŀōƭŜ ǘƘŜ ǊŜǘǊƛƎƎŜǊ ŀŎǘƛƻƴΥ 

hƴŎŜ ŜƴŀōƭŜŘΣ ǎȅǎǘŜƳ ǿƛƭƭ ƎŜƴŜǊŀǘŜ ǎǳōǎŜǉǳŜƴŎŜ ǘǊƛƎƎŜǊǎ ŀǳǘƻƳŀǘƛŎŀƭƭȅ 

ŀŦǘŜǊ ǘƘŜ ƛƴƛǘƛŀƭ ǘǊƛƎƎŜǊΦ wŜǘǊƛƎƎŜǊ ƛǎ ƻƴƭȅ ŀǾŀƛƭŀōƭŜ ǿƘŜƴ ¢ǊƛƎƎŜǊaƻŘŜ ƛǎ ǎŜǘ 

ǘƻ CƛȄŜŘtƻƛƴǘΦ 

ŘƻǳōƭŜ wŜ¢ǊƛƎƎŜǊψtŜǊƛƻŘ {ǇŜŎƛŦȅ ǘƘŜ ǊŜǘǊƛƎƎŜǊ ǇŜǊƛƻŘ ƛƴ ǎŜŎƻƴŘΦ 

ǳƛƴǘмсψǘ wŜ¢ǊƛƎƎŜǊψ/ƻǳƴǘ {ǇŜŎƛŦȅ ǘƘŜ Ŏƻǳƴǘǎ ƻŦ ǘƘŜ ǊŜǘǊƛƎƎŜǊ ŀŦǘŜǊ ƛƴƛǘƛŀƭ ǘǊƛƎƎŜǊΦ 

5ŀǘŀCƻǊƳŀǘψ¢ȅǇŜ5ŜŦ 5ŀǘŀCƻǊƳŀǘ 

hǳǘǇǳǘ Řŀǘŀ ŦƻǊƳŀǘ ŦƻǊ Lv ŘŀǘŀΥ 

мύ /ƻƳǇƭŜȄуōƛǘΥ ŎƻƳǇƭŜȄ Řŀǘŀ ƛƴ уπōƛǘ ŦƻǊƳŀǘΤ 

нύ /ƻƳǇƭŜȄмсōƛǘΥ ŎƻƳǇƭŜȄ Řŀǘŀ ƛƴ мсπōƛǘ ŦƻǊƳŀǘΤ 

оύ /ƻƳǇƭŜȄонōƛǘΥ ŎƻƳǇƭŜȄ Řŀǘŀ ƛƴ онπōƛǘ ŦƻǊƳŀǘΦ 

Dŀƛƴ{ǘǊŀǘŜƎȅψ¢ȅǇŜ5ŜŦ Dŀƛƴ{ǘǊŀǘŜƎȅ {ǇŜŎƛŦȅ ǘƘŜ Ǝŀƛƴ ǎǘǊŀǘŜƎȅ ƻŦ ǘƘŜ ǊŜŎŜƛǾŜǊΥ 
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мύ [ƻǿbƻƛǎŜtǊŜŦŜǊǊŜŘΥ ƻǇǘƛƳƛȊŜŘ ŦƻǊ ƭƻǿ ƴƻƛǎŜΤ 

нύ IƛƎƘ[ƛƴŜŀǊƛǘȅtǊŜŦŜǊǊŜŘΥ ƻǇǘƛƳƛȊŜŘ ŦƻǊ ƘƛƎƘ ƭƛƴŜŀǊƛǘȅΦ 

tǊŜŀƳǇƭƛŦƛŜǊ{ǘŀǘŜψ¢ȅǇŜ5ŜŦ 

tǊŜŀƳǇƭƛŦƛŜǊ 

{Ŝǘ ǘƘŜ ǎǘŀǘŜ ƻŦ ǘƘŜ ǇǊŜŀƳǇƭƛŦƛŜǊΥ 

мύ !ǳǘƻhƴΥ ǘƘŜ ǇǊŜŀƳǇƭƛŦƛŜǊ ǿƛƭƭ ōŜ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ŜƴŀōƭŜŘ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ 

ǊŜŦŜǊŜƴŎŜ ƭŜǾŜƭ ŀƴŘ ŀǘǘŜƴΤ 

нύ CƻǊŎŜŘhŦŦΥ ǘƘŜ ǇǊŜŀƳǇƭƛŦŜǊ ǿƛƭƭ ōŜ ƪŜǇǘ ƻŦŦ ǊŜƎŀǊŘƭŜǎǎ ǘƘŜ ǊŜŦŜǊŜƴŎŜ ƭŜǾŜƭ 

ŀƴŘ ŀǘǘŜƴΦ 

ǳƛƴǘуψǘ !ƴŀƭƻƎLC.²DǊŀŘŜ {ǇŜŎƛŦȅ ǘƘŜ ƎǊŀŘŜ ƻŦ ŀƴŀƭƻƎ LC ōŀƴŘǿƛŘǘƘΦ 

ǳƛƴǘуψǘ LCDŀƛƴDǊŀŘŜ {ǇŜŎƛŦȅ ǘƘŜ Ǝŀƛƴ ƎǊŀŘŜ ƻŦ ǘƘŜ LCΦ [ŀǊƎŜǊ ƎǊŀŘŜ ƭŜŀŘǎ ǘƻ ŀ ƘƛƎƘŜǊ LC ƎŀƛƴΦ 

ǳƛƴǘуψǘ 9ƴŀōƭŜ5ŜōǳƎaƻŘŜ Set to enable debug mode. Vendor reservation function, please keep 0. 

wŜŦŜǊŜƴŎŜ/ƭƻŎƪ{ƻǳǊŎŜψ¢ȅǇŜ5ŜŦ 

wŜŦŜǊŜƴŎŜ/ƭƻŎƪ{ƻǳǊŎŜ 

{ǇŜŎƛŦȅ ǘƘŜ ǊŜŦŜǊŜƴŎ ŎƭƻŎƪΥ 

мύ wŜŦŜǊŜƴŎŜ/ƭƻŎƪ{ƻǳǊŎŜψLƴǘŜǊƴŀƭΥ ǘƘŜ ƛƴǘŜǊƴŀƭ ǊŜŦŜǊŜƴŎŜ ŎƭƻŎƪ όмлaIȊ ŀǎ 

ŘŜŦŀǳƭǘύ ƛǎ ǳǎŜŘΤ 

нύ wŜŦŜǊŜƴŎŜ/ƭƻŎƪ{ƻǳǊŎŜψ9ȄǘŜǊƴŀƭΥ ǘƘŜ ŜȄǘŜǊƴŀƭ ǊŜŦŜǊŜƴŎŜ ŎƭƻŎƪ όмлaIȊ ŀǎ 

ŘŜŦŀǳƭǘύ ƛǎ ǳǎŜŘΣ ŀƴŘ ƛŦ ǘƘŜ ŜȄǘŜǊƴŀƭ ǊŜŦŜǊŜƴŎŜ ŎƭƻŎƪ Ŏŀƴ ƴƻǘ ōŜ ƭƻŎƪŜŘΣ ƛǘ ǿƛƭƭ 

ŀǳǘƻƳŀǘƛŎŀƭƭȅ ǎǿƛǘŎƘ ǘƻ ǘƘŜ ƛƴǘŜǊƴŀƭ ǊŜŦŜǊŜƴŎŜ ŎƭƻŎƪΤ 

оύ wŜŦŜǊŜƴŎŜ/ƭƻŎƪ{ƻǳǊŎŜψLƴǘŜǊƴŀƭψtǊŜƳƛǳƳΥ ǘƘŜ ƛƴǘŜǊƴŀƭ ƘƛƎƘ ǉǳŀƭƛǘȅ 

ό5h/·h ƻǊ h/·h̃ŎƭƻŎƪ ǎƻǳǊŎŜ ƛǎ ǳǎŜŘΤ 

пύ wŜŦŜǊŜƴŎŜ/ƭƻŎƪ{ƻǳǊŎŜψ9ȄǘŜǊƴŀƭψCƻǊŎŜŘΥ ǘƘŜ ŜȄǘŜǊƴŀƭ ǊŜŦŜǊŜƴŎŜ ŎƭƻŎƪ 

όмлaIȊ ŀǎ ŘŜŦŀǳƭǘύ ƛǎ ǳǎŜŘ ŀƴŘ ǿƛƭƭ ƴƻǘ ŎƘŀƴƎŜ ǘƻ ǘƘŜ ƛƴǘŜǊƴŀƭ ǎƻǳǊŎŜ ŜǾŜƴ 

ƛŦ ƛǘ Ŏŀƴ ƴƻǘ ōŜ ƭƻŎƪŜŘΦ 

ŘƻǳōƭŜ wŜŦŜǊŜƴŎŜ/ƭƻŎƪCǊŜǉǳŜƴŎȅ 
{ǇŜŎƛŦȅ ǘƘŜ ǊŜŦŜǊŜƴŎŜ ŎƭƻŎƪ ŦǊŜǉǳŜƴŎȅ ƛƴ IȊΦ Lǘ ŀƭƭƻǿǎ ǳǎŜǊ ǘƻ ŀŘƧǳǎǘ 

ŦǊŜǉǳŜƴŎȅ ŀŎŎǳǊŀŎȅ ƳŀƴǳŀƭƭȅΦ 

ǳƛƴǘуψǘ 9ƴŀōƭŜwŜŦŜǊŜƴŎŜ/ƭƻŎƪhǳǘ {ǇŜŎƛŦȅ ǘƘŜ ŜƴŀōƭŜ ǊŜŦŜǊŜƴŎŜ ŎƭƻŎƪ ƻǳǘǇǳǘΦ 

{ȅǎǘŜƳ/ƭƻŎƪ{ƻǳǊŎŜψ¢ȅǇŜ5ŜŦ 

{ȅǎǘŜƳ/ƭƻŎƪ{ƻǳǊŎŜ 

{Ŝǘ ǘƘŜ ǎȅǎǘŜƳ ŎƭƻŎƪ ǎƻǳǊŎŜΦ ¢ƘŜ ƛƴǘŜǊƴŀƭ ǎȅǎǘŜƳ ŎƭƻŎƪ ƛǎ ǳǎŜŘ ōȅ ŘŜŦŀǳƭǘΦ 

tƭŜŀǎŜ Ŏƻƴǎǳƭǘ ƻǳǊ ǘŜŎƘƴƛŎŀƭ ǎǳǇǇƻǊǘ ōŜŦƻǊŜ ŜȄǘŜǊƴŀƭ ǎƻǳǊŎŜ ƛǎ ǳǎŜŘΥ 

мύ {ȅǎǘŜƳ/ƭƻŎƪ{ƻǳǊŎŜψLƴǘŜǊƴŀƭΥ ǘƘŜ ƛƴǘŜǊƴŀƭ ǎȅǎǘŜƳ ŎƭƻŎƪ ǎƻǳǊŎŜ ƛǎ ǳǎŜŘΤ 

нύ {ȅǎǘŜƳ/ƭƻŎƪ{ƻǳǊŎŜψ9ȄǘŜǊƴŀƭΥ ǘƘŜ ŜȄǘŜǊƴŀƭ ǎȅǎǘŜƳ ŎƭƻŎƪ ǎƻǳǊŎŜ ƛǎ ǳǎŜŘΦ 

ŘƻǳōƭŜ 

9ȄǘŜǊƴŀƭ{ȅǎǘŜƳ/ƭƻŎƪCǊŜǉǳŜƴŎȅ 
{Ŝǘ ǘƘŜ ŜȄǘŜǊƴŀƭ ǎȅǎǘŜƳ ŎƭƻŎƪ ŦǊŜǉǳŜƴŎȅ ƛƴ IȊΦ 

ŘƻǳōƭŜ bŀǘƛǾŜLv{ŀƳǇƭŜwŀǘŜψ{t{ 
CƻǊ ŘŜǾƛŎŜǎ ǿƛǘƘ ǾŀǊƛŀōƭŜ ǎŀƳǇƭƛƴƎ ǊŀǘŜ ŎŀǇŀōƛƭƛǘȅΣ ǳǎŜǊ Ŏŀƴ ǎǇŜŎƛŦȅ ǘƘŜ 

ƴŀǘƛǾŜ Lv ǎŀƳǇƭƛƴƎ ǊŀǘŜ ƻŦ ǘƘŜ ŘŜǾƛŎŜΦ 

ǳƛƴǘуψǘ 9ƴŀōƭŜLC!D/ 

9ƴŀōƭŜ ƻǊ ŘƛǎŀōƭŜ ǘƘŜ LC ŀǳǘƻ Ǝŀƛƴ ŎƻƴǘǊƻƭΥ 

мύ лΥ ŘƛǎŀōƭŜŘΤ 

нύ мΥ ŜƴŀōƭŜŘΤ 

!D/ ƛǎ ƻƴƭȅ ŀǾŀƛƭŀōƭŜ ŦƻǊ ǎǇŜŎƛŦƛŎ ŘŜǾƛŎŜǎΦ 

ƛƴǘуψǘ !ǘǘŜƴ {Ŝǘ ǘƘŜ ŀǘǘŜƴǳŀǘƛƻƴ ƻŦ ǊŜŎŜƛǾŜǊ ƛƴ Ř.Φ LŦ ǘƘŜ ŀǘǘŜƴ ƛǎ ǎŜǘ ǘƻ πмΣ ƛǘ ǿƛƭƭ ōŜ 
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ƛƎƴƻǊŜŘ ŀƴŘ ǘƘŜ ǊŜŎŜƛǾŜǊ ǿƛƭƭ ǎŜǘ Ǝŀƛƴ ǎǘŀǘŜ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ǊŜŦŜǊŜƴŎŜ ƭŜǾŜƭ 

ƻƴƭȅΦ CƻǊ ǾŀƭǳŜ ƭŀǊƎŜǊ ǘƘŀƴ πмΣ ƛǘ Ƙŀǎ ŀ ƘƛƎƘŜǊ ǇǊƛƻǊƛǘȅ ǘƘŀƴ ǘƘŜ ǊŜŦŜǊŜƴŎŜ 

ƭŜǾŜƭΦ 

5//ŀƴŎŜƭŜǊaƻŘŜψ¢ȅǇŜ5ŜŦ 

5//ŀƴŎŜƭŜǊaƻŘŜ 

{Ŝǘ ǘƘŜ ƻǇŜǊŀǘƛƴƎ ƳƻŘŜ ƻŦ 5/ ŎŀƴŎŜƭŜǊό!ǇǇƭƛŎŀōƭŜ ǘƻ ǎǇŜŎƛŦƛŎ ŜǉǳƛǇƳŜƴǘύΥ 

мύ 5//hŦŦΥ ǘƘŜ 5/ ŎŀƴŎŜƭŜǊ ƛŦ ƻŦŦΤ 

нύ 5//IƛƎƘtŀǎǎCƛƭǘŜǊaƻŘŜΥ ŎŀƴŎŜƭŜǊ ƛǎ ƻƴ ŀƴŘ ƘƛƎƘπǇŀǎǎ ŦƛƭǘŜǊ ƳŜǘƘƻŘ ƛǎ 

ŀǇǇƭƛŜŘΣ ǿƘƛŎƘ Ƙŀǎ ŀ ƎƻƻŘ ǊŜƧŜŎǘƛƻƴ ƻŦ 5/ ƻŦŦǎŜǘ ōǳǘ ŀƭǎƻ ǊŜƧŜŎǘƛƻƴ ŦƻǊ ǎƛƎƴŀƭ 

ŦǊƻƳ 5/ ǘƻ мллƪIȊΤ 

оύ 5//aŀƴǳŀƭhŦŦǎŜǘaƻŘŜΥ ŎŀƴŎŜƭŜǊ ƛǎ ƻƴ ŀƴŘ Ƴŀƴǳŀƭ ōƛŀǎ ƳŜǘƘƻŘ ƛǎ 

ŀǇǇƭƛŜŘΣ ŦƻǊ ǿƘƛŎƘ Ƴŀƴǳŀƭ ŎŀƭƛōǊŀǘƛƻƴ ƛǎ ǊŜǉǳƛǊŜŘ ōǳǘ Ƙŀǎ ƴƻ ŘŀƳŀƎŜ ǘƻ ǘƘŜ 

ǎƛƎƴŀƭ ƛƴ 5/Τ 

пύ 5//!ǳǘƻhŦŦǎŜǘaƻŘŜΥ ŎŀƴŎŜƭŜǊ ƛǎ ƻƴ ŀƴŘ ŀǳǘƻ ōƛŀǎ ƳŜǘƘƻŘ ƛǎ ŀǇǇƭƛŜŘΣ ŦƻǊ 

ǿƘƛŎƘ Ƴŀƴǳŀƭ ŎŀƭƛōǊŀǘƛƻƴ ƛǎ ƴƻǘ ƴŜŜŘŜŘ ŀƴŘ Ƙŀǎ ƴƻ ŘŀƳŀƎŜ ǘƻ ǘƘŜ ǎƛƎƴŀƭ ƛƴ 

5/Φ 

v5/aƻŘŜψ¢ȅǇŜ5ŜŦ 

v5/aƻŘŜ 

{Ŝǘ ǘƘŜ ƻǇŜǊŀǘƛƴƎ ƳƻŘŜ ƻŦ ǘƘŜ v5/ όǉǳŀŘǊŀǘǳǊŜ ŘŜƳƻŘǳƭŀǘƛƻƴ ŎƻǊǊŜŎǘƻǊύ 

(Applicable to specific equipment)Υ 

мύ v5/hŦŦΥ ǘƘŜ v5/ ƛǎ ƻŦŦΤ 

нύ v5/aŀƴǳŀƭaƻŘŜΥ v5/ ƛǎ ƻƴ ŀƴŘ Ƴŀƴǳŀƭ ŎŀƭƛōǊŀǘŜ ƛǎ ƴŜŜŘŜŘΤ 

оύ v5/!ǳǘƻaƻŘŜΥ v5/ ƛǎ ƻƴ ŀƴŘ ŀǳǘƻ ŎƻŜŦŦƛŎƛŜƴǘǎ ŀǊŜ ǳǎŜŘΦ 

Ŧƭƻŀǘ v5/LDŀƛƴ 

{Ŝǘ ǘƘŜ ƴƻǊƳŀƭƛȊŜŘ ƭƛƴŜŀǊ Ǝŀƛƴ ƻŦ L ŎƘŀƴƴŜƭΦ ¢ƘŜ ǎŜǘǘƛƴƎ ǊŀƴƎŜ ƛǎ лΦуϤмΦн ŀƴŘ 

мΦл ǎǘŀƴŘǎ ŦƻǊ ƴƻ ƎŀƛƴΦ v5/LDŀƛƴ ƛǎ ƻƴƭȅ ŜŦŦŜŎǘƛǾŜ ǿƘŜƴ ǘƘŜ v5/aƻŘŜ ƛǎ ǎŜǘ 

ǘƻ v5/aŀƴǳŀƭaƻŘŜό!ǇǇƭƛŎŀōƭŜ ǘƻ ǎǇŜŎƛŦƛŎ ŜǉǳƛǇƳŜƴǘύΦ 

Ŧƭƻŀǘ v5/vDŀƛƴ 

{Ŝǘ ǘƘŜ ƴƻǊƳŀƭƛȊŜŘ ƭƛƴŜŀǊ Ǝŀƛƴ ƻŦ v ŎƘŀƴƴŜƭΦ ¢ƘŜ ǎŜǘǘƛƴƎ ǊŀƴƎŜ ƛǎ лΦуϤмΦн 

ŀƴŘ мΦл ǎǘŀƴŘǎ ŦƻǊ ƴƻ ƎŀƛƴΦ v5/vDŀƛƴ ƛǎ ƻƴƭȅ ŜŦŦŜŎǘƛǾŜ ǿƘŜƴ ǘƘŜ v5/aƻŘŜ 

ƛǎ ǎŜǘ ǘƻ v5/aŀƴǳŀƭaƻŘŜΦ 

Ŧƭƻŀǘ v5/tƘŀǎŜ/ƻƳǇ 

{Ŝǘ ǘƘŜ ǇƘŀǎŜ ŎƻƳǇŜƴǎŀǘƛƻƴ ŎƻŜŦŦƛŎƛŜƴǘ ƻŦ ǘƘŜ v5/Φ ¢ƘŜ ǎŜǘǘƛƴƎ ǊŀƴƎŜ ƛǎ π

лΦнϤҌлΦнΦ v5/tƘŀǎŜ/ƻƳǇ ƛǎ ƻƴƭȅ ŜŦŦŜŎǘƛǾŜ ǿƘŜƴ ǘƘŜ v5/aƻŘŜ ƛǎ ǎŜǘ ǘƻ 

v5/aŀƴǳŀƭaƻŘŜΦ 

ƛƴǘуψǘ 5//LhŦŦǎŜǘ 

{Ŝǘ ǘƘŜ 5/ ōƛŀǎ ƻŦ L ŎƘŀƴƴŜƭΦ 5//LhŦŦǎŜǘ ƛǎ ƻƴƭȅ ŜŦŦŜŎǘƛǾŜ ǿƘŜƴ ǘƘŜ 

5//ŀƴŎŜƭŜǊaƻŘŜ ƛǎ ǎŜǘ ǘƻ 5//aŀƴǳŀƭhŦŦǎŜǘaƻŘŜό!ǇǇƭƛŎŀōƭŜ ǘƻ ǎǇŜŎƛŦƛŎ 

ŜǉǳƛǇƳŜƴǘύΦ 

ƛƴǘуψǘ 5//vhŦŦǎŜǘ 

{Ŝǘ ǘƘŜ 5/ ōƛŀǎ ƻŦ v ŎƘŀƴƴŜƭΦ 5//LhŦŦǎŜǘ ƛǎ ƻƴƭȅ ŜŦŦŜŎǘƛǾŜ ǿƘŜƴ ǘƘŜ 

5//ŀƴŎŜƭŜǊaƻŘŜ ƛǎ ǎŜǘ ǘƻ 5//aŀƴǳŀƭhŦŦǎŜǘaƻŘŜό!ǇǇƭƛŎŀōƭŜ ǘƻ ǎǇŜŎƛŦƛŎ 

ŜǉǳƛǇƳŜƴǘύΦ 

[hhǇǘƛƳƛȊŀǘƛƻƴψ¢ȅǇŜ5ŜŦ  

[hhǇǘƛƳƛȊŀǘƛƻƴ 

Specify local oscillator optimization:  

LOOpt_Auto: local oscillator optimization, auto;  

LOOpt_Speed: local oscillator optimization, high sweep speed;  

LOOpt_Spur: local oscillator optimization, low spurious;  
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[hhǇǘψtƘŀǎŜbƻƛǎŜΥ [ƻŎŀƭ ƻǎŎƛƭƭŀǘƻǊ ƻǇǘƛƳƛȊŀǘƛƻƴΣ ƭƻǿ ǇƘŀǎŜ ƴƻƛǎŜΦ 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ !ǇǇŜƴŘƛȄ мΦ 

9ȄŀƳǇƭŜ 

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ 

ƛƴǘ 5ŜǾƛŎŜbǳƳ Ґ лΤ 

ǾƻƛŘ ϝ5ŜǾƛŎŜ Ґ b¦[[Τ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ .ƻƻǘtǊƻŦƛƭŜψLhΤ 

.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 

.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 

.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ .ƻƻǘLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜΣ 5ŜǾbǳƳΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

Lv{ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜLƴΤ 

{ǘŀǘǳǎ Ґ Lv{ψtǊƻŦƛƭŜ5ŜLƴƛǘόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴύΤ 

12.4 Lv{ψ/ƻƴŦƛƎǳǊŀǘƛƻƴ 

ƛƴǘ Lv{ψ/ƻƴŦƛƎǳǊŀǘƛƻƴόǾƻƛŘϝϝ 5ŜǾƛŎŜΣ Ŏƻƴǎǘ Lv{ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦϝ tǊƻŦƛƭŜLƴΣ Lv{ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦϝ 

tǊƻŦƛƭŜhǳǘΣ Lv{ψ{ǘǊŜŀƳLƴŦƻψ¢ȅǇŜ5ŜŦϝ {ǘǊŜŀƳLƴŦƻύ 

5ŜǎŎǊƛǇǘƛƻƴ 

{Ŝǘ ŘŜǾƛŎŜ ǘƻ ǘƘŜ Lv{ ƳƻŘŜ ŀƴŘ ŎƻƴŦƛƎǳǊŀǘŜ ƛǘ ǿƛǘƘ ǇŀǊŀƳŜǘŜǊǎ ǎǇŜŎƛŦƛŜŘ ƛƴ ǘƘŜ Lv{ ǇǊƻŦƛƭŜΦ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

ǾƻƛŘ ϝϝ5ŜǾƛŎŜ 5ŜǾƛŎŜ ƘŀƴŘƭŜΦ 

Lv{ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ ϝLv{ψtǊƻŦƛƭŜLƴ /ƻƴŦƛƎǳǊŀǘƛƻƴ ǇǊƻŦƛƭŜ ŦƻǊ Lv{ ƳƻŘŜΦ 

Lv{ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ ϝLv{ψtǊƻŦƛƭŜhǳǘ CŜŜŘōŀŎƪ ǇǊƻŦƛƭŜ ŦǊƻƳ ǘƘŜ ǎȅǎǘŜƳΦ 

Lv{ψ{ǘǊŜŀƳLƴŦƻψ¢ȅǇŜ5ŜŦ ϝ{ǘǊŜŀƳLƴŦƻ ¢ƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǘƘŜ Řŀǘŀ ǎǘǊŜŀƳ ǳƴŘŜǊ ǘƘŜ ŎǳǊǊŜƴǘ 

ŎƻƴŦƛƎǳǊŀǘƛƻƴΦ 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ !ǇǇŜƴŘƛȄ мΦ 

LƴǾƻŎŀǘƛƻƴ ŎƻƴǎǘǊŀƛƴǘǎ It needs to be called after IQS_ProfileDeInit 

9ȄŀƳǇƭŜ 

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ ƛƴǘ 5ŜǾƛŎŜbǳƳ Ґ лΤ 

ǾƻƛŘ ϝ5ŜǾƛŎŜ Ґ b¦[[Τ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ .ƻƻǘtǊƻŦƛƭŜψLhΤ 

.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 

.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 

.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ .ƻƻǘLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜΣ 5ŜǾbǳƳΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

Lv{ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜLƴΤ 
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Lv{ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜhǳǘΤ 

Lv{ψ¢ǊŀŎŜLƴŦƻψ¢ȅǇŜ5ŜŦ {ǘǊŜŀƳLƴŦƻΤ 

{ǘŀǘǳǎ Ґ Lv{ψtǊƻŦƛƭŜ5ŜLƴƛǘόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴύΤ 

{ǘŀǘǳǎ Ґ Lv{ψ/ƻƴŦƛƎǳǊŀǘƛƻƴόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴΣ ϧtǊƻŦƛƭŜhǳǘΣ ϧ{ǘǊŜŀƳLƴŦƻύΤ 

12.5 Lv{ψ.ǳǎ¢ǊƛƎƎŜǊ{ǘŀǊǘ 

ƛƴǘ Lv{ψ.ǳǎ¢ǊƛƎƎŜǊ{ǘŀǊǘόǾƻƛŘϝϝ 5ŜǾƛŎŜύ 

5ŜǎŎǊƛǇǘƛƻƴ 

[ŀƴǳŎƘ ŀ ōǳǎ ǘǊƛƎƎŜǊΦ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

ǾƻƛŘ ϝϝ5ŜǾƛŎŜ 5ŜǾƛŎŜ ƘŀƴŘƭŜΦ 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ !ǇǇŜƴŘƛȄ мΦ 

Invocation constraints It needs to be called before IQS_GetIQStream. 

9ȄŀƳǇƭŜ 

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ 

ƛƴǘ 5ŜǾƛŎŜbǳƳ Ґ лΤ 

ǾƻƛŘ ϝ5ŜǾƛŎŜ Ґ b¦[[Τ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ .ƻƻǘtǊƻŦƛƭŜψLhΤ 

.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 

.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 

.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ .ƻƻǘLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜΣ 5ŜǾbǳƳΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

Lv{ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜLƴΤ 

Lv{ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜhǳǘΤ 

Lv{ψ¢ǊŀŎŜLƴŦƻψ¢ȅǇŜ5ŜŦ ¢ǊŀŎŜLƴŦƻΤ 

{ǘŀǘǳǎ Ґ Lv{ψtǊƻŦƛƭŜ5ŜLƴƛǘόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴύΤ 

{ǘŀǘǳǎ Ґ Lv{ψ/ƻƴŦƛƎǳǊŀǘƛƻƴόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴΣ ϧtǊƻŦƛƭŜhǳǘΣ ϧ¢ǊŀŎŜLƴŦƻύΤ 

{ǘŀǘǳǎ Ґ Lv{ψ.ǳǎ¢ǊƛƎƎŜǊ{ǘŀǊǘόϧ5ŜǾƛŎŜύΤ 

12.6 Lv{ψ.ǳǎ¢ǊƛƎƎŜǊ{ǘƻǇ 

ƛƴǘ Lv{ψ.ǳǎ¢ǊƛƎƎŜǊ{ǘƻǇόǾƻƛŘϝϝ 5ŜǾƛŎŜύ 

5ŜǎŎǊƛǇǘƛƻƴ 

9ƴŘ ŀ ōǳǎ ǘǊƛƎƎŜǊΦ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

ǾƻƛŘ ϝϝ5ŜǾƛŎŜ 5ŜǾƛŎŜ ƘŀƴŘƭŜΦ 
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wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ !ǇǇŜƴŘƛȄ мΦ 

9ȄŀƳǇƭŜ 

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ 

ƛƴǘ 5ŜǾƛŎŜbǳƳ Ґ лΤ 

ǾƻƛŘ ϝ5ŜǾƛŎŜ Ґ b¦[[Τ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ .ƻƻǘtǊƻŦƛƭŜψLhΤ 

.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 

.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 

.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ .ƻƻǘLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜΣ 5ŜǾbǳƳΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

Lv{ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜLƴΤ 

Lv{ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜhǳǘΤ 

Lv{ψ¢ǊŀŎŜLƴŦƻψ¢ȅǇŜ5ŜŦ ¢ǊŀŎŜLƴŦƻΤ 

{ǘŀǘǳǎ Ґ Lv{ψtǊƻŦƛƭŜ5ŜLƴƛǘόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴύΤ 

{ǘŀǘǳǎ Ґ Lv{ψ/ƻƴŦƛƎǳǊŀǘƛƻƴόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴΣ ϧtǊƻŦƛƭŜhǳǘΣ ϧ¢ǊŀŎŜLƴŦƻύΤ 

{ǘŀǘǳǎ Ґ Lv{ψ.ǳǎ¢ǊƛƎƎŜǊ{ǘƻǇόϧ5ŜǾƛŎŜύΤ 

12.7  Lv{ψDŜǘLv{ǘǊŜŀƳ 

Lv{ψDŜǘLv{ǘǊŜŀƳόǾƻƛŘϝϝ 5ŜǾƛŎŜΣ ǾƻƛŘϝϝ !ƭǘŜǊƴLv{ǘǊŜŀƳΣ Ŧƭƻŀǘϝ {ŎŀƭŜ¢ƻ±Σ 

Lv{ψ¢ǊƛƎƎŜǊLƴŦƻψ¢ȅǇŜ5ŜŦϝ ¢ǊƛƎƎŜǊLƴŦƻΣ aŜŀǎ!ǳȄLƴŦƻψ¢ȅǇŜ5ŜŦϝ aŜŀǎ!ǳȄLƴŦƻύ 

5ŜǎŎǊƛǇǘƛƻƴ 

DŜǘ ǘƘŜ Lv ǎǘǊŜŀƳ ƛƴ Lv{ ƳƻŘŜΦ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

ǾƻƛŘ ϝϝ5ŜǾƛŎŜ 5ŜǾƛŎŜ ƘŀƴŘƭŜΦ 

ǾƻƛŘϝϝ !ƭǘŜǊƴLv{ǘǊŜŀƳ 

tƻƛƴǘŜǊ ǘƻ ǘƘŜ ƛƴǘŜǊƭŜŀǾŜŘ Lv ŘŀǘŀΦ 5ŀǘŀ ǇŀŎƪŜǘ ƛǎ ŦƛȄŜŘ ǘƻ спфсу ōȅǘŜǎΦ 

LŦ ǘƘŜ Řŀǘŀ ǘȅǇŜ ƛǎ ƛƴǘуΣ ōƻǘƘ L ŀƴŘ v Řŀǘŀ ŀǊŜ онпуп Ǉƻƛƴǘǎ ŀƴŘ ŜǾŜǊȅ 

Lv ǇŀƛǊ ƻŎŎǳǇƛŜǎ н ōȅǘŜǎΦ LŦ ǘƘŜ Řŀǘŀ ǘȅǇŜ ƛǎ ƛƴǘмсΣ ōƻǘƘ L ŀƴŘ v Řŀǘŀ 

ŀǊŜ мснпн Ǉƻƛƴǘǎ ŀƴŘ ŜǾŜǊȅ Lv ǇŀƛǊ ƻŎŎǳǇƛŜǎ п ōȅǘŜǎΦ LŦ ǘƘŜ Řŀǘŀ ǘȅǇŜ 

ƛǎ ƛƴǘонΣ ōƻǘƘ L ŀƴŘ v Řŀǘŀ ŀǊŜ умнм Ǉƻƛƴǘǎ ŀƴŘ ŜǾŜǊȅ Lv ǇŀƛǊ ƻŎŎǳǇƛŜǎ 

у ōȅǘŜǎΦ ¢ƘŜ Lv Řŀǘŀ ƛǎ ƻǊƎŀƴƛȊŜŘ ŀǎ LvLvLvΧΦ 

Cƭƻŀǘϝ {ŎŀƭŜ¢ƻ± /ƻŜŦŦƛŎƛŜƴǘ ŦƻǊ Lv Řŀǘŀ ǘƻ ǘƘŜ ŀōǎƻƭǳǘŜ ǾƻƭǘŀƎŜ ƛƴ ǾƻƭǘΦ 

Lv{ψ¢ǊƛƎƎŜǊLƴŦƻψ¢ȅǇŜ5ŜŦ ϝ¢ǊƛƎƎŜǊLƴŦƻ ¢ǊƛƎƎŜǊ ƛƴŦƻǊƳŀǘƛƻƴΦ 

aŜŀǎ!ǳȄLƴŦƻψ¢ȅǇŜ5ŜŦ ϝaŜŀǎ!ǳȄLƴŦƻ !ǳȄƛƭƛŀǊȅ ƳŜŀǎǳǊŜƳŜƴǘ ƛƴŦƻǊƳŀǘƛƻƴΦ 

Lv{ψ¢ǊƛƎƎŜǊLƴŦƻψ¢ȅǇŜ5ŜŦ 

ǳƛƴǘспψǘ {ȅǎ¢ƛƳŜǊ/ƻǳƴǘhŦCƛǊǎǘ5ŀǘŀtƻƛƴǘ 
¢ƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǎȅǎǘŜƳ ǘƛƳŜǊ Ŏƻǳƴǘ ǾŀƭǳŜ ŦƻǊ ǘƘŜ ŦƛǊǎǘ Řŀǘŀ Ǉƻƛƴǘ ƛƴ 

ǘƘŜ ǇŀŎƪŜǘΦ 
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ǳƛƴǘмсψǘ LƴtŀŎƪŜǘ¢ǊƛƎƎŜǊŜŘ5ŀǘŀ{ƛȊŜ ¢ƘŜ ǎƛȊŜ ƻŦ ǘǊƛƎƎŜǊŜŘ Řŀǘŀ ƛƴ ǘƘŜ ǇŀŎƪŜǘΦ 

ǳƛƴǘмсψǘ LƴtŀŎƪŜǘ¢ǊƛƎƎŜǊ9ŘƎŜǎ ¢ƘŜ Ŏƻǳƴǘ ƻŦ ǘǊƛƎƎŜǊ ŜŘƎŜǎ ƛƴ ǘƘŜ ǇŀŎƪŜǘΦ 

ǳƛƴǘонψǘ 

{ǘŀǊǘ5ŀǘŀLƴŘŜȄhŦ¢ǊƛƎƎŜǊ9ŘƎŜǎώнрϐ 
{ǘŀǊǘ LƴŘŜȄŜǎ ŦƻǊ ǘƘŜ ǘǊƛƎƎŜǊ ŜŘƎŜǎΦ 

ǳƛƴǘспψǘ {ȅǎ¢ƛƳŜǊ/ƻǳƴǘhŦ9ŘƎŜǎώнрϐ ¢ƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǎȅǎǘŜƳ ǘƛƳŜǊ Ŏƻǳƴǘ ǾŀƭǳŜ ŦƻǊ ŜǾŜǊȅ ǘǊƛƎƎŜǊ ŜŘƎŜǎΦ 

ƛƴǘуψǘ 9ŘƎŜ¢ȅǇŜώнрϐ ¢ƘŜ ǇƻƭŀǊƛǘȅ ƻŦ ǘǊƛƎƎŜǊ ŜŘƎŜǎΦ 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ !ǇǇŜƴŘƛȄ мΦ 

9ȄŀƳǇƭŜ 

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ 

ƛƴǘ 5ŜǾƛŎŜbǳƳ Ґ лΤ 

ǾƻƛŘ ϝ5ŜǾƛŎŜ Ґ b¦[[Τ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ .ƻƻǘtǊƻŦƛƭŜψLhΤ 

.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 

.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 

.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ .ƻƻǘLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜΣ 5ŜǾbǳƳΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

Lv{ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜLƴΤ 

Lv{ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜhǳǘΤ 

Lv{ψ¢ǊŀŎŜLƴŦƻψ¢ȅǇŜ5ŜŦ {ǘǊŜŀƳLƴŦƻΤ 

{ǘŀǘǳǎ Ґ Lv{ψtǊƻŦƛƭŜ5ŜLƴƛǘόϧ5ŜǾƛŎŜΣϧtǊƻŦƛƭŜLƴύΤ 

{ǘŀǘǳǎ Ґ Lv{ψ/ƻƴŦƛƎǳǊŀǘƛƻƴόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴΣ ϧtǊƻŦƛƭŜhǳǘΣ ϧ{ǘǊŜŀƳLƴŦƻύΤ 

{ǘŀǘǳǎ Ґ Lv{ψ.ǳǎ¢ǊƛƎƎŜǊ{ǘŀǊǘόϧ5ŜǾƛŎŜύΤ 

ǾƻƛŘϝ !ƭǘŜǊƴLv{ǘǊŜŀƳ Ґ b¦[[Τ 

Ŧƭƻŀǘ {ŎŀƭŜ¢ƻ± Ґ лΤ 

Lv{ψ¢ǊƛƎƎŜǊLƴŦƻψ¢ȅǇŜ5ŜŦ ¢ǊƛƎƎŜǊLƴŦƻΤ 

aŜŀǎ!ǳȄLƴŦƻψ¢ȅǇŜ5ŜŦ aŜŀǎ!ǳȄLƴŦƻΤ 

Lv{ψDŜǘLv{ǘǊŜŀƳόϧ5ŜǾƛŎŜΣ !ƭǘŜǊƴLv{ǘǊŜŀƳΣϧ{ŎŀƭŜ¢ƻ±Σϧ¢ǊƛƎƎŜǊLƴŦƻΣϧaŜŀǎ!ǳȄLƴŦƻύΤ 

13 Lv{ aƻŘŜ όƻǘƘŜǊ ŦǳƴŎǘƛƻƴǎύ 

13.1  Lv{ψaǳƭǘƛ5ŜǾƛŎŜψ²ŀƛǘ9ȄǘŜǊƴŀƭ{ȅƴŎ 

ƛƴǘ Lv{ψaǳƭǘƛ5ŜǾƛŎŜψ²ŀƛǘ9ȄǘŜǊƴŀƭ{ȅƴŎόǾƻƛŘϝϝ 5ŜǾƛŎŜΣ Ŏƻƴǎǘ Lv{ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦϝ tǊƻŦƛƭŜLƴύ 

5ŜǎŎǊƛǇǘƛƻƴ 

/ŀƭƭ ǘƘƛǎ ŦǳƴŎǘƛƻƴ ŀƴŘ ǿŀƛǘ ŦƻǊ ƳƻǊŜ ǎȅƴŎƘǊƻƴƻǳǎ ǘǊƛƎƎŜǊ ǎƛƎƴŀƭǎΦ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 
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ǾƻƛŘ ϝϝ5ŜǾƛŎŜ 5ŜǾƛŎŜ ƘŀƴŘƭŜΦ 

Ŏƻƴǎǘ Lv{ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ ϝtǊƻŦƛƭŜLƴ Lv{ ŎƻƴŦƛƎǳǊŜǎ ǘƘŜ ǎǘǊǳŎǘǳǊŜ ǇƻƛƴǘŜǊ ŀǎ ŀƴ ƛƴǇǳǘ ǾŀǊƛŀōƭŜΦ 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ !ǇǇŜƴŘƛȄ мΦ 

9ȄŀƳǇƭŜ 

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ ƛƴǘ 5ŜǾƛŎŜbǳƳл Ґ лΤ ƛƴǘ 5ŜǾƛŎŜbǳƳм Ґ лΤ 

ǾƻƛŘ ϝ5ŜǾƛŎŜл Ґ b¦[[Τ ǾƻƛŘ ϝ5ŜǾƛŎŜм Ґ b¦[[Τ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ .ƻƻǘtǊƻŦƛƭŜψLhΤ 

.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 

.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 

.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ .ƻƻǘLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜлΣ 5ŜǾbǳƳлΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜмΣ 5ŜǾbǳƳмΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

Lv{ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜLƴлΣ tǊƻŦƛƭŜLƴмΤ 

Lv{ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜhǳǘлΣ tǊƻŦƛƭŜhǳǘмΤ 

Lv{ψ¢ǊŀŎŜLƴŦƻψ¢ȅǇŜ5ŜŦ {ǘǊŜŀƳLƴŦƻлΣ {ǘǊŜŀƳLƴŦƻмΤ 

{ǘŀǘǳǎ Ґ Lv{ψtǊƻŦƛƭŜ5ŜLƴƛǘόϧ5ŜǾƛŎŜлΣ ϧtǊƻŦƛƭŜLƴлύΤ 

{ǘŀǘǳǎ Ґ Lv{ψtǊƻŦƛƭŜ5ŜLƴƛǘόϧ5ŜǾƛŎŜмΣ ϧtǊƻŦƛƭŜLƴмύΤ 

tǊƻŦƛƭŜLƴлΦ¢ǊƛƎƎŜǊ{ƻǳǊŎŜ Ґ aǳƭǘƛ5ŜǾ{ȅƴŎ.ȅ9ȄǘΤ 

tǊƻŦƛƭŜLƴмΦ¢ǊƛƎƎŜǊ{ƻǳǊŎŜ Ґ aǳƭǘƛ5ŜǾ{ȅƴŎ.ȅ9ȄǘΤ 

{ǘŀǘǳǎ Ґ Lv{ψ/ƻƴŦƛƎǳǊŀǘƛƻƴόϧ5ŜǾƛŎŜлΣ ϧtǊƻŦƛƭŜLƴлΣ ϧtǊƻŦƛƭŜhǳǘлΣ ϧ{ǘǊŜŀƳLƴŦƻлύΤ 

{ǘŀǘǳǎ Ґ Lv{ψ/ƻƴŦƛƎǳǊŀǘƛƻƴόϧ5ŜǾƛŎŜмΣ ϧtǊƻŦƛƭŜLƴмΣ ϧtǊƻŦƛƭŜhǳǘмΣ ϧ{ǘǊŜŀƳLƴŦƻмύΤ 

{ǘŀǘǳǎ Ґ Lv{ψaǳƭǘƛ5ŜǾƛŎŜψwǳƴόϧ5ŜǾƛŎŜлύΤ 

{ǘŀǘǳǎ Ґ Lv{ψaǳƭǘƛ5ŜǾƛŎŜψwǳƴόϧ5ŜǾƛŎŜмύΤ 

13.2  Lv{ψaǳƭǘƛ5ŜǾƛŎŜψwǳƴ 

ƛƴǘ Lv{ψaǳƭǘƛ5ŜǾƛŎŜψwǳƴόǾƻƛŘ ϝϝ5ŜǾƛŎŜύ 

5ŜǎŎǊƛǇǘƛƻƴ 

/ŀƭƭ ǘƘƛǎ ŦǳƴŎǘƛƻƴ ǘƻ ŜƴŀōƭŜ ǎƛƳǳƭǘŀƴŜƻǳǎ ƻǇŜǊŀǘƛƻƴ ƻŦ ƳǳƭǘƛǇƭŜ ƳŀŎƘƛƴŜǎΦ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

ǾƻƛŘ ϝϝ5ŜǾƛŎŜ 5ŜǾƛŎŜ ƘŀƴŘƭŜΦ 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ ŀǇǇŜƴŘƛȄ мΦ 

9ȄŀƳǇƭŜ 

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ ƛƴǘ 5ŜǾƛŎŜbǳƳл Ґ лΤ ƛƴǘ 5ŜǾƛŎŜbǳƳм Ґ лΤ 

ǾƻƛŘ ϝ5ŜǾƛŎŜл Ґ b¦[[Τ ǾƻƛŘ ϝ5ŜǾƛŎŜм Ґ b¦[[Τ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ .ƻƻǘtǊƻŦƛƭŜψLhΤ 

.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 
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.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 

.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ .ƻƻǘLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜлΣ 5ŜǾbǳƳлΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜмΣ 5ŜǾbǳƳмΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

Lv{ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜLƴлΣ tǊƻŦƛƭŜLƴмΤ 

Lv{ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜhǳǘлΣ tǊƻŦƛƭŜhǳǘмΤ 

Lv{ψ¢ǊŀŎŜLƴŦƻψ¢ȅǇŜ5ŜŦ {ǘǊŜŀƳLƴŦƻлΣ {ǘǊŜŀƳLƴŦƻмΤ 

{ǘŀǘǳǎ Ґ Lv{ψtǊƻŦƛƭŜ5ŜLƴƛǘόϧ5ŜǾƛŎŜлΣ ϧtǊƻŦƛƭŜLƴлύΤ 

{ǘŀǘǳǎ Ґ Lv{ψtǊƻŦƛƭŜ5ŜLƴƛǘόϧ5ŜǾƛŎŜмΣ ϧtǊƻŦƛƭŜLƴмύΤ 

tǊƻŦƛƭŜLƴлΦ¢ǊƛƎƎŜǊ{ƻǳǊŎŜ Ґ aǳƭǘƛ5ŜǾ{ȅƴŎ.ȅ9ȄǘΤ 

tǊƻŦƛƭŜLƴмΦ¢ǊƛƎƎŜǊ{ƻǳǊŎŜ Ґ aǳƭǘƛ5ŜǾ{ȅƴŎ.ȅ9ȄǘΤ 

{ǘŀǘǳǎ Ґ Lv{ψ/ƻƴŦƛƎǳǊŀǘƛƻƴόϧ5ŜǾƛŎŜлΣ ϧtǊƻŦƛƭŜLƴлΣ ϧtǊƻŦƛƭŜhǳǘлΣ ϧ{ǘǊŜŀƳLƴŦƻлύΤ 

{ǘŀǘǳǎ Ґ Lv{ψ/ƻƴŦƛƎǳǊŀǘƛƻƴόϧ5ŜǾƛŎŜмΣ ϧtǊƻŦƛƭŜLƴмΣ ϧtǊƻŦƛƭŜhǳǘмΣ ϧ{ǘǊŜŀƳLƴŦƻмύΤ 

{ǘŀǘǳǎ Ґ Lv{ψaǳƭǘƛ5ŜǾƛŎŜψwǳƴόϧ5ŜǾƛŎŜлύΤ 

{ǘŀǘǳǎ Ґ Lv{ψaǳƭǘƛ5ŜǾƛŎŜψwǳƴόϧ5ŜǾƛŎŜмύΤ 

13.3  Lv{ψ{ȅƴŎ¢ƛƳŜǊ 

ƛƴǘ Lv{ψ{ȅƴŎ¢ƛƳŜǊόǾƻƛŘϝϝ 5ŜǾƛŎŜύ 

5ŜǎŎǊƛǇǘƛƻƴ 

/ŀƭƭ ǘƘƛǎ ŦǳƴŎǘƛƻƴ ǘƻ ƛƴƛǘƛŀǘŜ ŀ ǘƛƳŜǊπƻǳǘŜǊ ǘǊƛƎƎŜǊ ǎƛƴƎƭŜ ǎȅƴŎƘǊƻƴƛȊŀǘƛƻƴΦ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

ǾƻƛŘ ϝϝ5ŜǾƛŎŜ 5ŜǾƛŎŜ ƘŀƴŘƭŜΦ 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ !ǇǇŜƴŘƛȄ мΦ 

Invocation constraints It needs to be called after IQS_Configuration, and TriggerSource set 

Timer 

9ȄŀƳǇƭŜ 

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ ƛƴǘ 5ŜǾƛŎŜbǳƳ Ґ лΤ 

ǾƻƛŘ ϝ5ŜǾƛŎŜ Ґ b¦[[Τ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ .ƻƻǘtǊƻŦƛƭŜψLhΤ 

.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 

.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 

.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ .ƻƻǘLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜΣ 5ŜǾbǳƳΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

Lv{ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜLƴΤ 

Lv{ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜhǳǘΤ 

Lv{ψ¢ǊŀŎŜLƴŦƻψ¢ȅǇŜ5ŜŦ {ǘǊŜŀƳLƴŦƻΤ 

{ǘŀǘǳǎ Ґ Lv{ψtǊƻŦƛƭŜ5ŜLƴƛǘόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴύΤ 
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tǊƻŦƛƭŜLƴΦ¢ǊƛƎƎŜǊ{ƻǳǊŎŜ Ґ ¢ƛƳŜǊΤ 

{ǘŀǘǳǎ Ґ Lv{ψ/ƻƴŦƛƎǳǊŀǘƛƻƴόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴΣ ϧtǊƻŦƛƭŜhǳǘΣ ϧ{ǘǊŜŀƳLƴŦƻύΤ 

{ǘŀǘǳǎ Ґ Lv{ψ{ȅƴŎ¢ƛƳŜǊόϧ5ŜǾƛŎŜύΤ 

13.4 Lv{ψDŜǘLv{ǘǊŜŀƳψtaм 

ƛƴǘ Lv{ψDŜǘLv{ǘǊŜŀƳψtaмόǾƻƛŘ ϝϝ5ŜǾƛŎŜΣ Lv{ǘǊŜŀƳψ¢ȅǇŜ5ŜŦϝ Lv{ǘǊŜŀƳύ 

5ŜǎŎǊƛǇǘƛƻƴ 

hōǘŀƛƴ ǘƘŜ ǘƛƳŜ ŘƻƳŀƛƴ Řŀǘŀ ƛƴ Lv{ ƳƻŘŜΣ ŀƴŘ ǘƘŜ ǘƛƳŜ ŘƻƳŀƛƴ Řŀǘŀ ŦƻǊƳŀǘ ƛǎ ƛƴǘуψǘΣ ƛƴǘмсψǘΣ ŀƴŘ ƛƴǘонψǘΣ ŀƴŘ ȅƻǳ 

Ŏŀƴ ǎŜƭŜŎǘ ǘƘŜ Řŀǘŀ ŦƻǊƳŀǘ ŀŎŎƻǊŘƛƴƎ ǘƻ ȅƻǳǊ ƴŜŜŘǎΦ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

ǾƻƛŘ ϝϝ5ŜǾƛŎŜ 5ŜǾƛŎŜ ƘŀƴŘƭŜΦ 

Lv{ǘǊŜŀƳψ¢ȅǇŜ5ŜŦ ϝLv{ǘǊŜŀƳ Lv Řŀǘŀ ǎǘǊŜŀƳΣ ƛƴŎƭǳŘƛƴƎ Lv Řŀǘŀ ŀƴŘ ǊŜƭŀǘŜŘ ŎƻƴŦƛƎǳǊŀǘƛƻƴ 

ƛƴŦƻǊƳŀǘƛƻƴΦ 

Lv{ǘǊŜŀƳψ¢ȅǇŜ5ŜŦ 

ǾƻƛŘ ϝ!ƭǘŜǊƴLv{ǘǊŜŀƳ tƻƛƴǘŜǊ ǘƻ ǘƘŜ ƛƴǘŜǊƭŜŀǾŜŘ Lv ŘŀǘŀΦ 5ŀǘŀ ǇŀŎƪŜǘ ƛǎ ŦƛȄŜŘ ǘƻ спфсу ōȅǘŜǎΦ 

LŦ ǘƘŜ Řŀǘŀ ǘȅǇŜ ƛǎ ƛƴǘуΣ ōƻǘƘ L ŀƴŘ v Řŀǘŀ ŀǊŜ онпуп Ǉƻƛƴǘǎ ŀƴŘ ŜǾŜǊȅ 

Lv ǇŀƛǊ ƻŎŎǳǇƛŜǎ н ōȅǘŜǎΦ LŦ ǘƘŜ Řŀǘŀ ǘȅǇŜ ƛǎ ƛƴǘмсΣ ōƻǘƘ L ŀƴŘ v Řŀǘŀ 

ŀǊŜ мснпн Ǉƻƛƴǘǎ ŀƴŘ ŜǾŜǊȅ Lv ǇŀƛǊ ƻŎŎǳǇƛŜǎ п ōȅǘŜǎΦ LŦ ǘƘŜ Řŀǘŀ ǘȅǇŜ 

ƛǎ ƛƴǘонΣ ōƻǘƘ L ŀƴŘ v Řŀǘŀ ŀǊŜ умнм Ǉƻƛƴǘǎ ŀƴŘ ŜǾŜǊȅ Lv ǇŀƛǊ ƻŎŎǳǇƛŜǎ 

у ōȅǘŜǎΦ ¢ƘŜ Lv Řŀǘŀ ƛǎ ƻǊƎŀƴƛȊŜŘ ŀǎ LvLvLvΧΦ 

Ŧƭƻŀǘ Lv{ψ{ŎŀƭŜ¢ƻ± ¢ƘŜ ŎƻŜŦŦƛŎƛŜƴǘ ŦǊƻƳ ǘƘŜ ǘƛƳŜ ŘƻƳŀƛƴ Řŀǘŀ ǘƻ ǘƘŜ ŀōǎƻƭǳǘŜ ǾŀƭǳŜ ƻŦ 

ǾƻƭǘŀƎŜ ό±ύΦ 

Ŧƭƻŀǘ  aŀȄtƻǿŜǊψŘ.Ƴ ¢ƘŜ ƳŀȄƛƳǳƳ ǇƻǿŜǊ ƛƴ ǘƘŜ ŘŀǘŀΦ 

ǳƛƴǘонψǘ aŀȄLƴŘŜȄ ¢ƘŜ ƛƴŘŜȄ ƻŦ ǘƘŜ ƳŀȄƛƳǳƳ ǇƻǿŜǊ ƛƴ ǘƘŜ ŘŀǘŀΦ 

Lv{ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ Lv{ψtǊƻŦƛƭŜ /ƻƴŦƛƎǳǊŀǘƛƻƴ ƛƴŦƻǊƳŀǘƛƻƴ ŦƻǊ ǘƘŜ ŘŀǘŀΦ 

Lv{ψ{ǘǊŜŀƳLƴŦƻψ¢ȅǇŜ5ŜŦ {ǘǊŜŀƳLƴŦƻ CƻǊƳŀǘ ƛƴŦƻǊƳŀǘƛƻƴ ŦƻǊ ǘƘŜ ŘŀǘŀΦ 

Lv{ψ¢ǊƛƎƎŜǊLƴŦƻψ¢ȅǇŜ5ŜŦ ¢ǊƛƎƎŜǊLƴŦƻ ¢ǊƛƎƎŜǊ ƛƴŦƻǊƳŀǘƛƻƴ ŦƻǊ ǘƘŜ ŘŀǘŀΦ 

5ŜǾƛŎŜLƴŦƻψ¢ȅǇŜ5ŜŦ 5ŜǾƛŎŜLƴŦƻ 5ŜǾƛŎŜ ƛƴŦƻǊƳŀǘƛƻƴ ŦƻǊ ǘƘŜ ŘŀǘŀΦ 

5ŜǾƛŎŜ{ǘŀǘŜψ¢ȅǇŜ5ŜŦ 5ŜǾƛŎŜ{ǘŀǘŜ 5ŜǾƛŎŜ ǎǘŀǘǳǎ ƛƴŦƻǊƳŀǘƛƻƴ ŦƻǊ ŘŀǘŀΦ 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ !ǇǇŜƴŘƛȄ мΦ 

LƴǾƻŎŀǘƛƻƴ ŎƻƴǎǘǊŀƛƴǘǎ Lǘ ƴŜŜŘǎ ǘƻ ōŜ ŎŀƭƭŜŘ ŀŦǘŜǊ Lv{ψ/ƻƴŦƛƎǳǊŀǘƛƻƴΦ 

9ȄŀƳǇƭŜ 

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ 

ƛƴǘ 5ŜǾƛŎŜbǳƳ Ґ лΤ 

ǾƻƛŘ ϝ5ŜǾƛŎŜ Ґ b¦[[Τ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ .ƻƻǘtǊƻŦƛƭŜψLhΤ 
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.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 

.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 

.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ .ƻƻǘLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜΣ 5ŜǾbǳƳΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

Lv{ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜLƴΤ 

Lv{ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜhǳǘΤ 

Lv{ψ¢ǊŀŎŜLƴŦƻψ¢ȅǇŜ5ŜŦ {ǘǊŜŀƳLƴŦƻΤ 

{ǘŀǘǳǎ Ґ Lv{ψtǊƻŦƛƭŜ5ŜLƴƛǘόϧ5ŜǾƛŎŜΣϧtǊƻŦƛƭŜLƴύΤ 

{ǘŀǘǳǎ Ґ Lv{ψ/ƻƴŦƛƎǳǊŀǘƛƻƴόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴΣ ϧtǊƻŦƛƭŜhǳǘΣ ϧ{ǘǊŜŀƳLƴŦƻύΤ 

Lv{ǘǊŜŀƳψ¢ȅǇŜ5ŜŦ Lv{ǘǊŜŀƳΤ 

{ǘŀǘǳǎ Ґ Lv{ψ.ǳǎ¢ǊƛƎƎŜǊ{ǘŀǊǘόϧ5ŜǾƛŎŜύΤ 

{ǘŀǘǳǎ Ґ Lv{ψDŜǘLv{ǘǊŜŀƳψtaмόϧ5ŜǾƛŎŜΣ ϧLv{ǘǊŜŀƳύΤ 

13.5  Lv{ψDŜǘLv{ǘǊŜŀƳψ5ŀǘŀ 

ƛƴǘ Lv{ψDŜǘLv{ǘǊŜŀƳψ5ŀǘŀόǾƻƛŘϝϝ 5ŜǾƛŎŜΣ ƛƴǘмсψǘ LvψŘŀǘŀώϐύ 

5ŜǎŎǊƛǇǘƛƻƴ 

/ŀƭƭ ǘƘƛǎ ŦǳƴŎǘƛƻƴ ǘƻ ƎŜǘ ǘƘŜ Lv ǘƛƳŜ ŘƻƳŀƛƴ Řŀǘŀ ǿƛǘƘ ŀ Řŀǘŀ ǘȅǇŜ ƻŦ ƛƴǘмсψǘΦ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

ǾƻƛŘ ϝϝ5ŜǾƛŎŜ 5ŜǾƛŎŜ ƘŀƴŘƭŜΦ 

ƛƴǘмсψǘ LvψŘŀǘŀώϐ !ƴ ŀǊǊŀȅ ƻŦ Lv Řŀǘŀ ǘƘŀǘ ǊŜŎŜƛǾŜǎ мс ōƛǘǎ ƻŦ ǎƛƴƎƭŜ ŘŀǘŀΦ 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ ŀǇǇŜƴŘƛȄ мΦ 

9ȄŀƳǇƭŜ 

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤƛƴǘ 5ŜǾƛŎŜbǳƳ Ґ лΤ 

ǾƻƛŘ ϝ5ŜǾƛŎŜ Ґ b¦[[Τ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ .ƻƻǘtǊƻŦƛƭŜψLhΤ 

.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 

.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 

.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ .ƻƻǘLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜΣ 5ŜǾbǳƳΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

Lv{ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜLƴΤ 

Lv{ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜhǳǘΤ 

Lv{ψ¢ǊŀŎŜLƴŦƻψ¢ȅǇŜ5ŜŦ {ǘǊŜŀƳLƴŦƻΤ 

{ǘŀǘǳǎ Ґ Lv{ψtǊƻŦƛƭŜ5ŜLƴƛǘόϧ5ŜǾƛŎŜΣϧtǊƻŦƛƭŜLƴύΤ 

{ǘŀǘǳǎ Ґ Lv{ψ/ƻƴŦƛƎǳǊŀǘƛƻƴόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴΣ ϧtǊƻŦƛƭŜhǳǘΣ ϧ{ǘǊŜŀƳLƴŦƻύΤ 

{ǘŀǘǳǎ Ґ Lv{ψ.ǳǎ¢ǊƛƎƎŜǊ{ǘŀǊǘόϧ5ŜǾƛŎŜύΤ 

ƛƴǘмсψǘ ϝLvψŘŀǘŀ Ґ ƴŜǿ ƛƴǘмсψǘώ{ǘǊŜŀƳLƴŦƻΦtŀŎƪŜǘ{ŀƳǇƭŜǎϐΤ 
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{ǘŀǘǳǎ Ґ Lv{ψDŜǘLv{ǘǊŜŀƳψ5ŀǘŀόϧ5ŜǾƛŎŜΣLvψŘŀǘŀύΤ 

ŘŜƭŜǘŜώϐ LvψŘŀǘŀΤ 
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14 59¢ aƻŘŜ 

59¢ ƛǎ ŀ ŘŜǘŜŎǘƛƻƴ ŀƴŀƭȅǎƛǎ ƳƻŘŜ ǘƘŀǘ ǇŜǊŦƻǊƳǎ ǇƻǿŜǊ ŘŜǘŜŎǘƛƻƴ ƻƴ ǎƛƎƴŀƭǎ ǿƛǘƘƛƴ ŀ ŎŜǊǘŀƛƴ ōŀƴŘǿƛŘǘƘ ǘƻ ƘŜƭǇ 

ǳǎŜǊǎ ƻōǎŜǊǾŜ ǘƘŜ ǇƻǿŜǊ ƭŜǾŜƭ ƻŦ ǘƘŜ ǎƛƎƴŀƭΦ 

14.1 59¢ψ9½tǊƻŦƛƭŜ5Ŝƭƴƛǘ 

ƛƴǘ 59¢ψ9½tǊƻŦƛƭŜ5ŜLƴƛǘόǾƻƛŘϝϝ 5ŜǾƛŎŜΣ 59¢ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦϝ ¦ǎŜǊtǊƻŦƛƭŜψhύ 

5ŜǎŎǊƛǇǘƛƻƴ 

¢Ƙƛǎ ŦǳƴŎǘƛƻƴ ƛƴƛǘƛŀƭƛȊŜǎ ǘƘŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ǇǊƻŦƛƭŜ ƻŦ ǘƘŜ 59¢ ƳƻŘŜΦ 59¢ψ9½tǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ ŘŜŦƛƴŜǎ ŀƭƭ ǇŀǊŀƳŜǘŜǊǎ ƛƴ 

59¢ ƳƻŘŜ ǎǳŎƘ ŀǎ ŎŜƴǘŜǊ ŦǊŜǉǳŜƴŎȅΣ ǊŜŦŜǊŜƴŎŜ ƭŜǾŜƭΣ ŘŜŎƛƳŀǘŜ ŦŀŎǘƻǊΣ ŜǘŎΦ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

ǾƻƛŘ ϝϝ5ŜǾƛŎŜ 5ŜǾƛŎŜ ƘŀƴŘƭŜΦ 

59¢ψ9½tǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ 

ϝ¦ǎŜǊtǊƻŦƛƭŜψh 
tƻƛƴǘŜǊ ǘƻ ǘƘŜ ŘŜŦŀǳƭǘ ǇǊƻŦƛƭŜΦ 

59¢ψ9½tǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ 

ŘƻǳōƭŜ /ŜƴǘŜǊCǊŜǉψIȊ /ŜƴǘŜǊ ŦǊŜǉǳŜƴŎȅ ƛƴ IȊΦ 

ŘƻǳōƭŜ wŜŦ[ŜǾŜƭψŘ.Ƴ wŜŦŜǊŜƴŎŜ ƭŜǾŜƭ ƛƴ Ř.ƳΦ 

ǳƛƴǘонψǘ 5ŜŎƛƳŀǘŜCŀŎǘƻǊ 
{ǇŜŎƛŦȅ ŘŜŎƛƳŀǘŜ ŦŀŎǘƻǊ ƻŦ ǘƛƳŜ ŘƻƳŀƛƴ ŘŀǘŀΦ 9ŦŦŜŎǘƛǾŜ ŀƴŀƭȅǎƛǎ 

ōŀƴŘǿƛŘǘƘ Ґ Ǌŀǿ ŀƴŀƭȅǎƛǎ ōŀƴŘǿƛŘǘƘκŘŜŎƛƳŀǘŜ ŦŀŎǘƻǊΦ 

wȄtƻǊǘψ¢ȅǇŜ5ŜŦ wȄtƻǊǘ 

{ǇŜŎƛŦȅ ǘƘŜ ƛƴǇǳǘ ǇƻǊǘ ƻŦ ǘƘŜ ǊŜŎŜƛǾŜǊΥ 

мύ9ȄǘŜǊƴŀƭtƻǊǘΥ ŜȄǘŜǊƴŀƭ wC ǇƻǊǘ ƛǎ ƭƛƴƪŜŘ ǘƻ ǘƘŜ ǊŜŎŜƛǾŜǊΤ 

нύLƴǘŜǊƴŀƭtƻǊǘΥ ǘƘŜ ƻǳǘǇǳǘ ƻŦ ōǳƭǘπƛƴ ǎƛƎƴŀƭ ƎŜƴŜǊŀǘƻǊ ǿƛƭƭ ōŜ 

ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ ǊŜŎŜƛǾŜǊ ǘƘǊƻǳƎƘ ƛƴǘŜǊƴŀƭ ǇŀǘƘ ŀƴŘ ǘƘŜ ŜȄǘŜǊƴŀƭ wC 

ǇƻǊǘ ƛǎ ƛǎƻƭŀǘŜŘΤ 

оύ!b¢ψtƻǊǘȁ¢wψtƻǊǘȁ{²wψtƻǊǘȁLb¢ψtƻǊǘΥ ƻƴƭȅ ŦƻǊ ¢wȄ ǎŜǊƛŜǎΦ 

ǳƛƴǘонψǘ .ǳǎ¢ƛƳŜƻǳǘψƳǎ 

{ǇŜŎƛŦȅ ǘhe data transfer timeout (ms) and return an error if the 

device fails to retrieve the data within this time after calling the 

data fetch function. 

59¢ψ¢ǊƛƎƎŜǊ{ƻǳǊŎŜψ¢ȅǇŜ5ŜŦ 

¢ǊƛƎƎŜǊ{ƻǳǊŎŜ 

/ƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǘƘŜƛǊ ŘŜŦƛƴƛǘƛƻƴǎ ƛƴ ǘƘŜ Lv{ ƳƻŘŜΦ 
¢ǊƛƎƎŜǊ9ŘƎŜψ¢ȅǇŜ5ŜŦ ¢ǊƛƎƎŜǊ9ŘƎŜ 

¢ǊƛƎƎŜǊaƻŘŜψ¢ȅǇŜ5ŜŦ ¢ǊƛƎƎŜǊaƻŘŜ 

ǳƛƴǘспψǘ ¢ǊƛƎƎŜǊ[ŜƴƎǘƘ 

ŘƻǳōƭŜ ¢ǊƛƎƎŜǊ[ŜǾŜƭψŘ.Ƴ 
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ŘƻǳōƭŜ ¢ǊƛƎƎŜǊ¢ƛƳŜψteriod  

5ŜǘŜŎǘƻǊψ¢ȅǇŜ5ŜŦ  

5ŜǘŜŎǘƻǊ 

{ǇŜŎƛŦȅ ǘƘŜ ŘŜǘŜŎǘƻǊΥ 

Detector_Sample: Frame detection is not  performed between the 

power spectra of each frequency point; 

Detector_PosPeak: Frame detection is performed between the 

power spectra of each frequency point, and a frame is finally 

output, and MaxHold is taken between frames  

Detector_Average: Frame detection is performed between the 

power spectra of each frequency point, and a frame is finally 

output, and average is taken between frames; 

Detector_NegPeak: Frame detection is performed between the 

power spectra of each frequency point, and a frame is finally 

output, and M inHold is taken between frames; 

Detector_MaxPower: Before FFT, each frequency point is sampled 

for a long time, and the frame data with the largest power is 

selected for FFT to capture instantaneous signals such as pulses 

(only SWP mode is available); 

Detector_RawFrames: Each frequency is sampled multiple times, 

analyzed by FFT multiple times, and the power spectrum is 

output frame by frame (only SWP mode is available); 

5ŜǘŜŎǘƻǊψwa{:  Frame detection is performed between the 

power spectra of each frequency point, and a frame is finally 

output, and RMS is taken between frames. 

ǳƛƴǘмсψǘ 5ŜǘŜŎǘwŀǘƛƻ 

Specify the detection ratio, the detector detects the power trace, 

and every DetectRatio of the original data points is detected as 

one output trace point. 

tǊŜŀƳǇƭƛŦƛŜǊ{ǘŀǘŜψ¢ȅǇŜ5ŜŦ tǊŜŀƳǇƭƛŦƛŜǊ 

{Ŝǘ ǘƘŜ ǎǘŀǘŜ ƻŦ ǘƘŜ ǇǊŜŀƳǇƭƛŦƛŜǊΥ 

мύ !ǳǘƻhƴΥ ǘƘŜ ǇǊŜŀƳǇƭƛŦƛŜǊ ǿƛƭƭ ōŜ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ŜƴŀōƭŜŘ ŀŎŎƻǊŘƛƴƎ 

ǘƻ ǘƘŜ ǊŜŦŜǊŜƴŎŜ ƭŜǾŜƭ ŀƴŘ ŀǘǘŜƴΤ 

нύ CƻǊŎŜŘhŦŦΥ ǘƘŜ ǇǊŜŀƳǇƭƛŦŜǊ ǿƛƭƭ ōŜ ƪŜǇǘ ƻŦŦ ǊŜƎŀǊŘƭŜǎǎ ǘƘŜ ǊŜŦŜǊŜƴŎŜ 

ƭŜǾŜƭ ŀƴŘ ŀǘǘŜƴΦ 

ǳƛƴǘуψǘ !ƴŀƭƻƎLC.²DǊŀŘŜ {ǇŜŎƛŦȅ ǘƘŜ ƎǊŀŘŜ ƻŦ ŀƴŀƭƻƎ LC ōŀƴŘǿƛŘǘƘΦ 

wŜŦŜǊŜƴŎŜ/ƭƻŎƪ{ƻǳǊŎŜψ¢ȅǇŜ5ŜŦ 

wŜŦŜǊŜƴŎŜ/ƭƻŎƪ{ƻǳǊŎŜ /ƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǘƘŜƛǊ ŘŜŦƛƴiǘƛƻƴǎ ƛƴ ǘƘŜ Lv{ ƳƻŘŜΦ 

ŘƻǳōƭŜ wŜŦŜǊŜƴŎŜ/ƭƻŎƪCǊŜǉǳŜƴŎȅ 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ !ǇǇŜƴŘƛȄ мΦ 

9ȄŀƳǇƭŜ 

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ 
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ƛƴǘ 5ŜǾƛŎŜbǳƳ Ґ лΤ 

ǾƻƛŘ ϝ5ŜǾƛŎŜ Ґ b¦[[Τ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ .ƻƻǘtǊƻŦƛƭŜψLhΤ 

.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 

.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 

.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ .ƻƻǘLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜΣ 5ŜǾbǳƳΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

59¢ψ9½tǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ ¦ǎŜǊtǊƻŦƛƭŜψhΤ 

{ǘŀǘǳǎ Ґ 59¢ψ9½tǊƻŦƛƭŜ5ŜLƴƛǘόϧ5ŜǾƛŎŜΣ ϧ¦ǎŜǊtǊƻŦƛƭŜψhύΤ 

 

14.2 59¢ψ9½/ƻƴŦƛƎǳǊŀǘƛƻƴ 

ƛƴǘ 59¢ψ9½/ƻƴŦƛƎǳǊŀǘƛƻƴόǾƻƛŘϝϝ 5ŜǾƛŎŜΣ Ŏƻƴǎǘ 59¢ψ9½tǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦϝ tǊƻŦƛƭŜLƴΣ 

59¢ψ9½tǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦϝ tǊƻŦƛƭŜhǳǘΣ 59¢ψ{ǘǊŜŀƳLƴŦƻψ¢ȅǇŜ5ŜŦϝ {ǘǊŜŀƳLƴŦƻύΤ 

5ŜǎŎǊƛǇǘƛƻƴ 

{Ŝǘ ŘŜǾƛŎŜ ǘƻ ǘƘŜ 59¢ ƳƻŘŜ ŀƴŘ ŎƻƴŦƛƎǳǊŜ ƛǘ ǿƛǘƘ ǇŀǊŀƳŜǘŜǊǎ ǎǇŜŎƛŦƛŜŘ ƛƴ ǘƘŜ 59¢ψ9½tǊƻŦƛƭŜψ¢ype5efΦ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

Parameter description  

ǾƻƛŘ ϝϝ5ŜǾƛŎŜ 5ŜǾƛŎŜ ƘŀƴŘƭŜΦ 

59¢ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ ϝ59¢ψtǊƻŦƛƭŜLƴ /ƻƴŦƛƎǳǊŀǘƛƻƴ ǇǊƻŦƛƭŜ ŦƻǊ 59¢ ƳƻŘŜΦ 

59¢ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ ϝ59¢ψtǊƻŦƛƭŜhǳǘ CŜŜŘōŀŎƪ ǇǊƻŦƛƭŜ ŦǊƻƳ ǘƘŜ ǎȅǎǘŜƳΦ 

59¢ψ{ǘǊŜŀƳLƴŦƻψ¢ȅǇŜ5ŜŦ ϝ{ǘǊŜŀƳLƴŦƻ 
¢ƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǘƘŜ Řŀǘŀ ǎǘǊŜŀƳ ǳƴŘŜǊ ǘƘŜ ŎǳǊǊŜƴǘ 

ŎƻƴŦƛƎǳǊŀǘƛƻƴΦ 

59¢ψ{ǘǊŜŀƳLƴŦƻψ¢ȅǇŜ5ŜŦ 

uint64_t tŀŎƪŜǘ/ƻǳƴǘ 
tŀŎƪŜǘ Ŏƻǳƴǘ ƻŦ ǘƘŜ ǇƻǿŜǊ ǎǘǊŜŀƳΦ ! ǇƻǿŜǊ ǎǘǊŜŀƳ ƛǎ ƎŜƴŜǊŀǘŜŘ ƻƴŎŜ 

ǘƘŜ ŘŜǾƛŎŜ ƛǎ ǘǊƛƎƎŜǊŜŘΦ 

uint64_t {ǘǊŜŀƳ{ŀƳǇƭŜǎ 

¢ƘŜ ǘƻǘŀƭ ǎŀƳǇƭŜǎ ƛƴ ǘƘŜ ǇƻǿŜǊ ǎǘǊŜŀƳΦ 

²ƘŜƴ ǘƘŜ ¢ǊƛƎƎŜǊaƻŘŜ ƛǎ ǎŜǘ ǘƻ !ŘŀǇǘƛǾŜΣ ǘƘŜ {ǘǊŜŀƳ{ŀƳǇƭŜǎ ƛǎ 

ŀƭǿŀȅǎ ōŜ лΦ 

uint64_t {ǘǊŜŀƳ5ŀǘŀ{ƛȊŜ 
¢ƘŜ Řŀǘŀ ǎƛȊŜ ƻŦ ǘƘŜ ǇƻǿŜǊ ǎǘǊŜŀƳΦ ²ƘŜƴ ǘƘŜ ¢ǊƛƎƎŜǊaƻŘŜ ƛǎ ǎŜǘ ǘƻ 

!ŘŀǇǘƛǾŜΣ ǘƘŜ {ǘǊŜŀƳ5ŀǘŀ{ƛȊŜ ƛǎ ŀƭǿŀȅǎ ōŜ лΦ 

uint64_t tŀŎƪŜǘ{ŀƳǇƭŜǎ 
¢ƘŜ ǎŀƳǇƭŜǎ ƛƴ ǘƘŜ ǇŀŎƪŜǘΦ LǘΩǎ ŀƭǎƻ ǘƘŜ ƴǳƳōŜǊ ƻŦ ǎŀƳǇƭŜǎ Ŏŀƴ ōŜ 

ŦŜǘŎƘŜŘ ōȅ ŜǾŜǊȅ ŎŀƭƭƛƴƎ ƻŦ ŦǳƴŎǘƛƻƴ 59¢ψDŜǘtƻǿŜǊ{ǘǊŜŀƳΦ 

uint64_t tŀŎƪŜǘ5ŀǘŀ{ƛȊŜ 
¢ƘŜ Řŀǘŀ ǎƛȊŜ ƻŦ ǘƘŜ ǇŀŎƪŜǘΦ LǘΩǎ ŀƭǎƻ ǘƘŜ Řŀǘŀ ǎƛȊŜ Ŏŀƴ ōŜ ŦŜǘŎƘŜŘ ōȅ 

ŜǾŜǊȅ ŎŀƭƭƛƴƎ ƻŦ ŦǳƴŎǘƛƻƴ 59¢ψDŜǘtƻǿŜǊ{ǘǊŜŀƳΦ 

double TimeResolution ¢ƘŜ ǘƛƳŜ ƛƴǘŜǊǾŀƭ ƛƴ ǎŜŎƻƴŘ ōŜǘǿŜŜƴ ǘƘŜ ŀŘƧŀŎŜƴǘ Řŀǘŀ Ǉƻƛƴǘǎ ƻŦ 
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ǇƻǿŜǊ ǎǘǊŜŀƳΦ 

uint32_t DŀƛƴtŀǊŀƳŜǘŜǊ 

Gain parameter information.  

Bits 31 to 24: represents the gain space;  

Bit23~16: preamplifier state  

Bit15~0: Represents the frequency band information. 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ !ǇǇŜƴŘƛȄ мΦ 

LƴǾƻŎŀǘƛƻƴ ŎƻƴǎǘǊŀƛƴǘǎ /ŀƭƭ ŀŦǘŜǊ 59¢ψ9½tǊƻŦƛƭŜ5ŜLƴƛǘ 

9ȄŀƳǇƭŜ 

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ 

ƛƴǘ 5ŜǾƛŎŜbǳƳ Ґ лΤ 

ǾƻƛŘ ϝ5ŜǾƛŎŜ Ґ b¦[[Τ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ .ƻƻǘtǊƻŦƛƭŜψLhΤ 

.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 

.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 

.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ .ƻƻǘLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜΣ 5ŜǾbǳƳΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

59¢ψ9½tǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜLƴΤ 

59¢ψ9½tǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜhǳǘΤ 

59¢ψ¢ǊŀŎŜLƴŦƻψ¢ȅǇŜ5ŜŦ {ǘǊŜŀƳLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 59¢ψ9½tǊƻŦƛƭŜ5ŜLƴƛǘόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴύΤ 

{ǘŀǘǳǎ Ґ 59¢ψ9½/ƻƴŦƛƎǳǊŀǘƛƻƴόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴΣ ϧtǊƻŦƛƭŜhǳǘΣ ϧ{ǘǊŜŀƳLƴŦƻύΤ 

 

14.3 59¢ψtǊƻŦƛƭŜ5ŜLƴƛǘ 

ƛƴǘ 59¢ψtǊƻŦƛƭŜ5ŜLƴƛǘόǾƻƛŘϝϝ 5ŜǾƛŎŜΣ 59¢ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦϝ ¦ǎŜǊtǊƻŦƛƭŜψhύ 

5ŜǎŎǊƛǇǘƛƻƴ 

¢Ƙƛǎ ŦǳƴŎǘƛƻƴ ƛƴƛǘƛŀƭƛȊŜǎ ǘƘŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ǇǊƻŦƛƭŜ ƻŦ ǘƘŜ 59¢ ƳƻŘŜΦ 59¢ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ ŘŜŦƛƴŜǎ ŀƭƭ ǇŀǊŀƳŜǘŜǊǎ ƛƴ 

59¢ ƳƻŘŜ ǎǳŎƘ ŀǎ ŎŜƴǘŜǊ ŦǊŜǉǳŜƴŎȅΣ ǊŜŦŜǊŜƴŎŜ ƭŜǾŜƭΣ ŘŜŎƛƳŀǘŜ ŦŀŎǘƻǊΣ ŜǘŎΦ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

ǾƻƛŘ ϝϝ5ŜǾƛŎŜ 5ŜǾƛŎŜ ƘŀƴŘƭŜΦ 

59¢ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ 

ϝ¦ǎŜǊtǊƻŦƛƭŜψh 
tƻƛƴǘŜǊ ǘƻ ǘƘŜ ŘŜŦŀǳƭǘ ǇǊƻŦƛƭŜΦ 

59¢ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ 

ŘƻǳōƭŜ /ŜƴǘŜǊCǊŜǉψIȊ /ŜƴǘŜǊ ŦǊŜǉǳŜƴŎȅ ƛƴ IȊΦ 

ŘƻǳōƭŜ wŜŦ[ŜǾŜƭψŘ.Ƴ wŜŦŜǊŜƴŎŜ ƭŜǾŜƭ ƛƴ Ř.ƳΦ 

ǳƛƴǘонψǘ 5ŜŎƛƳŀǘŜCŀŎǘƻǊ 
5ŜŎƛƳŀǘŜ ŦŀŎǘƻǊΦ 9ŦŦŜŎǘƛǾŜ ŀƴŀƭȅǎƛǎ ōŀƴŘǿƛŘǘƘ Ґ Ǌŀǿ ŀƴŀƭȅǎƛǎ 

ōŀƴŘǿƛŘǘƘ κŘŜŎƛƳŀǘŜ ŦŀŎǘƻǊΦ 
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wȄtƻǊǘψ¢ȅǇŜ5ŜŦ wȄtƻǊǘ 

{ǇŜŎƛŦȅ ǘƘŜ ƛƴǇǳǘ ǇƻǊǘ ƻŦ ǘƘŜ ǊŜŎŜƛǾŜǊΥ 

мύ 9ȄǘŜǊƴŀƭtƻǊǘΥ ŜȄǘŜǊƴŀƭ wC ǇƻǊǘ ƛǎ ƭƛƴƪŜŘ ǘƻ ǘƘŜ ǊŜŎŜƛǾŜǊΤ 

нύ LƴǘŜǊƴŀƭtƻǊǘΥ ǘƘŜ ƻǳǘǇǳǘ ƻŦ ōǳƭǘπƛƴ ǎƛƎƴŀƭ ƎŜƴŜǊŀǘƻǊ ƛǎ ŎƻƴƴŜŎǘŜŘ ǘƻ 

ǘƘŜ ǊŜŎŜƛǾŜǊ ǘƘǊƻǳƎƘ ƛƴǘŜǊƴŀƭ ǇŀǘƘ ŀƴŘ ǘƘŜ ŜȄǘŜǊƴŀƭ wC ǇƻǊǘ ƛǎ ƛǎƻƭŀǘŜŘΤ 

оύ !b¢ψtƻǊǘȁ¢wψtƻǊǘȁ{²wψtƻǊǘȁLb¢ψtƻǊǘΥ ƻƴƭȅ ŦƻǊ ¢wȄ ǎŜǊƛŜǎΦ 

ǳƛƴǘонψǘ .ǳǎ¢ƛƳŜƻǳǘψƳǎ 

 Specify the data transfer timeout (ms) and return an error if the 

device fails to retrieve the data within this time after calling the 

data fetch function.  

59¢ψ¢ǊƛƎƎŜǊ{ƻǳǊŎŜψ¢ȅǇŜ5ŜŦ 

¢ǊƛƎƎŜǊ{ƻǳǊŎŜ 

/ƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǘƘŜƛǊ ŘŜŦƛƴƛǘƛƻƴǎ ƛƴ ǘƘŜ Lv{ ƳƻŘŜΦ 

¢ǊƛƎƎŜǊ9ŘƎŜψ¢ȅǇŜ5ŜŦ ¢ǊƛƎƎŜǊ9ŘƎŜ 

¢ǊƛƎƎŜǊaƻŘŜψ¢ȅǇŜ5ŜŦ ¢ǊƛƎƎŜǊaƻŘŜ 

ǳƛƴǘспψǘ ¢ǊƛƎƎŜǊ[ŜƴƎǘƘ 

¢ǊƛƎƎŜǊhǳǘaƻŘŜψ¢ȅǇŜ5ŜŦ  

¢ǊƛƎƎŜǊhǳǘaƻŘŜ 

¢ǊƛƎƎŜǊhǳǘtǳƭǎŜtƻƭŀǊƛǘȅψ¢ȅǇŜ5ŜŦ 

¢ǊƛƎƎŜǊhǳǘtǳƭǎŜtƻƭŀǊƛǘȅ 

ŘƻǳōƭŜ ¢ǊƛƎƎŜǊ[ŜǾŜƭψŘ.Ƴ 

ŘƻǳōƭŜ ¢ǊƛƎƎŜǊ[ŜǾŜƭψ{ŀŦŜ¢ƛƳŜ 

ŘƻǳōƭŜ ¢ǊƛƎƎŜǊ5Ŝƭŀȅ 

ŘƻǳōƭŜ tǊŜ¢ǊƛƎƎŜǊ¢ƛƳŜ 

¢ǊƛƎƎŜǊ¢ƛƳŜǊ{ȅƴŎψ¢ȅǇŜ5ŜŦ 

¢ǊƛƎƎŜǊ¢ƛƳŜǊ{ȅƴŎ 

ŘƻǳōƭŜ ¢ǊƛƎƎŜǊ¢ƛƳŜǊψtŜǊƛƻŘ 

ǳƛƴǘуψǘ 9ƴŀōƭŜwŜ¢ǊƛƎƎŜǊ 

ŘƻǳōƭŜ wŜ¢ǊƛƎƎŜǊψtŜǊƛƻŘ 

ǳƛƴǘмсψǘ wŜ¢ǊƛƎƎŜǊψ/ƻǳƴǘ 

5ŜǘŜŎǘƻǊψ¢ȅǇŜ5ŜŦ 5ŜǘŜŎǘƻǊ 

{ǇŜŎƛŦȅ ǘƘŜ ŘŜǘŜŎǘƻǊΥ 

Detector_Sample: Frame detection is not performed between the 

power spectra of each frequency point; 

Detector_PosPeak: Frame detection is performed between the 

power spectra of each frequency point, and a frame is finally 

output, and MaxHold is taken between frames; 

Detector_Average: Frame detection is performed between the 

power spectra of each frequency point, and a frame is finally 

output, and average is taken between frames; 
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Detector_NegPeak: Frame detection is performed between the 

power spectra of each frequency point, and a frame is finally 

output, and M inHold is taken between frames; 

Detector_MaxPower: Before FFT, each frequency point is sampled 

for a long time, and the frame data with the largest power is 

selected for FFT to capture instantaneous signals such as pulses 

(only SWP mode is available); 

Detector_RawFrames: Each frequency is sampled multiple times, 

analyzed by FFT multiple times, and the power spectrum is 

output frame by frame (o nly SWP mode is available); 

5ŜǘŜŎǘƻǊψwa{:  Frame detection is performed between the 

power spectra of each frequency point, and a frame is finally 

output, and RMS is taken between frames. 

ǳƛƴǘмсψǘ 59¢ψ¢ǊŀŎŜ5ŜǘŜŎǘwŀǘƛƻ 
¢ƘŜ 59¢ψ¢ǊŀŎŜ5ŜǘŜŎǘwŀǘƛƻ ƛƴŘƛŎŀǘŜǎ Ƙƻǿ Ƴŀƴȅ Ǌŀǿ Řŀǘŀ Ǉƻƛƴǘǎ ŀǊŜ 

ŎƻƴǾŜǊǘŜŘ ǘƻ ŀ ǎƛƴƎƭŜ ƻǳǘǇǳǘ ǇƻƛƴǘΦ 

Dŀƛƴ{ǘǊŀǘŜƎȅψ¢ȅǇŜ5ŜŦ Dŀƛƴ{ǘǊŀǘŜƎȅ 

{ǇŜŎƛŦȅ ǘƘŜ Ǝŀƛƴ ǎǘǊŀǘŜƎȅ ƻŦ ǘƘŜ ǊŜŎŜƛǾŜǊΥ 

мύ [ƻǿbƻƛǎŜtǊŜŦŜǊǊŜŘΥ ƻǇǘƛƳƛȊŜŘ ŦƻǊ ƭƻǿ ƴƻƛǎŜΤ 

нύ IƛƎƘ[ƛƴŜŀǊƛǘȅtǊŜŦŜǊǊŜŘΥ ƻǇǘƛƳƛȊŜŘ ŦƻǊ ƘƛƎƘ ƭƛƴŜŀǊƛǘȅΦ 

tǊŜŀƳǇƭƛŦƛŜǊ{ǘŀǘŜψ¢ȅǇŜ5ŜŦ tǊŜŀƳǇƭƛŦƛŜǊ 

{Ŝǘ ǘƘŜ ǎǘŀǘŜ ƻŦ ǘƘŜ ǇǊŜŀƳǇƭƛŦƛŜǊΥ 

мύ !ǳǘƻhƴΥ ǘƘŜ ǇǊŜŀƳǇƭƛŦƛŜǊ ǿƛƭƭ ōŜ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ŜƴŀōƭŜŘ ŀŎŎƻǊŘƛƴƎ 

ǘƻ ǘƘŜ ǊŜŦŜǊŜƴŎŜ ƭŜǾŜƭ ŀƴŘ ŀǘǘŜƴΤ 

нύ CƻǊŎŜŘhŦŦΥ ǘƘŜ ǇǊŜŀƳǇƭƛŦŜǊ ǿƛƭƭ ōŜ ƪŜǇǘ ƻŦŦ ǊŜƎŀǊŘƭŜǎǎ ǘƘŜ ǊŜŦŜǊŜƴŎŜ 

ƭŜǾŜƭ ŀƴŘ ŀǘǘŜƴΦ 

ǳƛƴǘуψǘ !ƴŀƭƻƎLC.²DǊŀŘŜ {ǇŜŎƛŦȅ ǘƘŜ ƎǊŀŘŜ ƻŦ ŀƴŀƭƻƎ LC ōŀƴŘǿƛŘǘƘΦ 

ǳƛƴǘуψǘ LCDŀƛƴDǊŀŘŜ {ǇŜŎƛŦȅ ǘƘŜ Ǝŀƛƴ ƎǊŀŘŜ ƻŦ ǘƘŜ LCΦ [ŀǊƎŜǊ ƎǊŀŘŜ ƭŜŀŘǎ ǘƻ ŀ ƘƛƎƘŜǊ LC ƎŀƛƴΦ 

ǳƛƴǘуψǘ 9ƴŀōƭŜ5ŜōǳƎaƻŘŜ ǳƴŀǾŀƛƭŀōƭŜΦ 

wŜŦŜǊŜƴŎŜ/ƭƻŎƪ{ƻǳǊŎŜψ¢ȅǇŜ5ŜŦ 

wŜŦŜǊŜƴŎŜ/ƭƻŎƪ{ƻǳǊŎŜ 

/ƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǘƘŜƛǊ ŘŜŦƛƴƛǘƛƻƴǎ ƛƴ ǘƘŜ Lv{ ƳƻŘŜΦ 

ŘƻǳōƭŜ wŜŦŜǊŜƴŎŜ/ƭƻŎƪCǊŜǉǳŜƴŎȅ 

ǳƛƴǘуψǘ 9ƴŀōƭŜwŜŦŜǊŜƴŎŜ/ƭƻŎƪhǳǘ 

{ȅǎǘŜƳ/ƭƻŎƪ{ƻǳǊŎŜψ¢ȅǇŜ5ŜŦ 

{ȅǎǘŜƳ/ƭƻŎƪ{ƻǳǊŎŜ 

dƻǳōƭŜ 9ȄǘŜǊƴŀƭ{ȅǎǘŜƳ/ƭƻŎƪCǊŜǉǳŜƴŎȅ 

ƛƴǘуψǘ !ǘǘŜƴ 

Set attenuation dB, set the spectrum analyzer channel attenuation, 

default -1 (automatic). When the value is not equal to -1 (automatic), 

it takes precedence over RefLevel_dBm. 

5//ŀƴŎŜƭŜǊaƻŘŜψ¢ȅǇŜ5ŜŦ 

5//ŀƴŎŜƭŜǊaƻŘŜ 
/ƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǘƘŜƛǊ ŘŜŦƛƴƛǘƛƻƴǎ ƛƴ ǘƘŜ Lv{ ƳƻŘŜΦ 
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v5/aƻŘŜψ¢ȅǇŜ5ŜŦ 

v5/aƻŘŜ 

Ŧƭƻŀǘ v5/LDŀƛƴ 

Ŧƭƻŀǘ v5/vDŀƛƴ 

Ŧƭƻŀǘ v5/tƘŀǎŜ/ƻƳǇ 

ƛƴǘуψǘ 5//LhŦŦǎŜǘ 

ƛƴǘуψǘ 5//vhŦŦǎŜǘ 

[hhǇǘƛƳƛȊŀǘƛƻƴψ¢ȅǇŜ5ŜŦ  

[hhǇǘƛƳƛȊŀǘƛƻƴ 

Specify local oscillator optimization:  

LOOpt_Auto: local oscillator optimization, auto;  

LOOpt_Speed: local oscillator optimization, high sweep speed;  

LOOpt_Spur: local oscillator optimization, low spurious;  

[hhǇǘψtƘŀǎŜbƻƛǎŜΥ [ƻŎŀƭ ƻǎŎƛƭƭŀǘƻǊ ƻǇǘƛƳƛȊŀǘƛƻƴΣ ƭƻǿ ǇƘŀǎŜ ƴƻƛǎŜΦ 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ !ǇǇŜƴŘƛȄ мΦ 

9ȄŀƳǇƭŜ 

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ 

ƛƴǘ 5ŜǾƛŎŜbǳƳ Ґ лΤ 

ǾƻƛŘ ϝ5ŜǾƛŎŜ Ґ b¦[[Τ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ .ƻƻǘtǊƻŦƛƭŜψLhΤ 

.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 

.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 

.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ .ƻƻǘLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜΣ 5ŜǾbǳƳΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

59¢ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ ¦ǎŜǊtǊƻŦƛƭŜψhΤ 

{ǘŀǘǳǎ Ґ 59¢ψtǊƻŦƛƭŜ5ŜLƴƛǘόϧ5ŜǾƛŎŜΣ ϧ¦ǎŜǊtǊƻŦƛƭŜψhύΤ 

14.4 59¢ψ/ƻƴŦƛƎǳǊŀǘƛƻƴ 

ƛƴǘ 59¢ψ/ƻƴŦƛƎǳǊŀǘƛƻƴόǾƻƛŘϝϝ 5ŜǾƛŎŜΣ Ŏƻƴǎǘ 59¢ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦϝ tǊƻŦƛƭŜLƴΣ 

59¢ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦϝ tǊƻŦƛƭŜhǳǘΣ 59¢ψ{ǘǊŜŀƳLƴŦƻψ¢ȅǇŜ5ŜŦϝ {ǘǊŜŀƳLƴŦƻύ 

5ŜǎŎǊƛǇǘƛƻƴ 

{Ŝǘ ŘŜǾƛŎŜ ǘƻ ǘƘŜ 59¢ ƳƻŘŜ ŀƴŘ ŎƻƴŦƛƎǳǊŀǘŜ ƛǘ ǿƛǘƘ ǇŀǊŀƳŜǘŜǊǎ ǎǇŜŎƛŦƛŜŘ ƛƴ ǘƘŜ 59¢ψǇǊƻŦƛƭŜψ¢ype5efΦ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

Parameter description  

ǾƻƛŘ ϝϝ5ŜǾƛŎŜ 5ŜǾƛŎŜ ƘŀƴŘƭŜΦ 

59¢ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ ϝ59¢ψtǊƻŦƛƭŜLƴ /ƻƴŦƛƎǳǊŀǘƛƻƴ ǇǊƻŦƛƭŜ ŦƻǊ 59¢ ƳƻŘŜΦ 

59¢ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ ϝ59¢ψtǊƻŦƛƭŜhǳǘ CŜŜŘōŀŎƪ ǇǊƻŦƛƭŜ ŦǊƻƳ ǘƘŜ ǎȅǎǘŜƳΦ 

59¢ψ{ǘǊŜŀƳLƴŦƻψ¢ȅǇŜ5ŜŦ ϝ{ǘǊŜŀƳLƴŦƻ 
¢ƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǘƘŜ Řŀǘŀ ǎǘǊŜŀƳ ǳƴŘŜǊ ǘƘŜ ŎǳǊǊŜƴǘ 

ŎƻƴŦƛƎǳǊŀǘƛƻƴΦ 
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59¢ψ{ǘǊŜŀƳLƴŦƻψ¢ȅǇŜ5ŜŦ 

uint64_t tŀŎƪŜǘ/ƻǳƴǘ 
tŀŎƪŜǘ Ŏƻǳƴǘ ƻŦ ǘƘŜ ǇƻǿŜǊ ǎǘǊŜŀƳΦ ! ǇƻǿŜǊ ǎǘǊŜŀƳ ƛǎ ƎŜƴŜǊŀǘŜŘ ƻƴŎŜ 

ǘƘŜ ŘŜǾƛŎŜ ƛǎ ǘǊƛƎƎŜǊŜŘΦ 

uint64_t {ǘǊŜŀƳ{ŀƳǇƭŜǎ 

¢ƘŜ ǘƻǘŀƭ ǎŀƳǇƭŜǎ ƛƴ ǘƘŜ ǇƻǿŜǊ ǎǘǊŜŀƳΦ 

²ƘŜƴ ǘƘŜ ¢ǊƛƎƎŜǊaƻŘŜ ƛǎ ǎŜǘ ǘƻ !ŘŀǇǘƛǾŜΣ ǘƘŜ {ǘǊŜŀƳ{ŀƳǇƭŜǎ ƛǎ 

ŀƭǿŀȅǎ ōŜ лΦ 

uint64_t {ǘǊŜŀƳ5ŀǘŀ{ƛȊŜ 
¢ƘŜ Řŀǘŀ ǎƛȊŜ ƻŦ ǘƘŜ ǇƻǿŜǊ ǎǘǊŜŀƳΦ ²ƘŜƴ ǘƘŜ ¢ǊƛƎƎŜǊaƻŘŜ ƛǎ ǎŜǘ ǘƻ 

!ŘŀǇǘƛǾŜΣ ǘƘŜ {ǘǊŜŀƳ5ŀǘŀ{ƛȊŜ ƛǎ ŀƭǿŀȅǎ ōŜ лΦ 

uint64_t tŀŎƪŜǘ{ŀƳǇƭŜǎ 
¢ƘŜ ǎŀƳǇƭŜǎ ƛƴ ǘƘŜ ǇŀŎƪŜǘΦ LǘΩǎ ŀƭǎƻ ǘƘŜ ƴǳƳōŜǊ ƻŦ ǎŀƳǇƭŜǎ Ŏŀƴ ōŜ 

ŦŜǘŎƘŜŘ ōȅ ŜǾŜǊȅ ŎŀƭƭƛƴƎ ƻŦ ŦǳƴŎǘƛƻƴ 59¢ψDŜǘtƻǿŜǊ{ǘǊŜŀƳΦ 

uint64_t tŀŎƪŜǘ5ŀǘŀ{ƛȊŜ 
¢ƘŜ Řŀǘŀ ǎƛȊŜ ƻŦ ǘƘŜ ǇŀŎƪŜǘΦ LǘΩǎ ŀƭǎƻ ǘƘŜ Řŀǘŀ ǎƛȊŜ Ŏŀƴ ōŜ ŦŜǘŎƘŜŘ ōȅ 

ŜǾŜǊȅ ŎŀƭƭƛƴƎ ƻŦ ŦǳƴŎǘƛƻƴ 59¢ψDŜǘtƻǿŜǊ{ǘǊŜŀƳΦ 

double TimeResolution 
¢ƘŜ ǘƛƳŜ ƛƴǘŜǊǾŀƭ ƛƴ ǎŜŎƻƴŘ ōŜǘǿŜŜƴ ǘƘŜ ŀŘƧŀŎŜƴǘ Řŀǘŀ Ǉƻƛƴǘǎ ƻŦ 

ǇƻǿŜǊ ǎǘǊŜŀƳΦ 

uint32_t DŀƛƴtŀǊŀƳŜǘŜǊ 

Gain parameter information.  

Bits 31 to 24: represents the gain space;  

Bit23~16: preamplifier state  

.ƛǘмрϤлΥ wŜǇǊŜǎŜƴǘǎ ǘƘŜ ŦǊŜǉǳŜƴŎȅ ōŀƴŘ ƛƴŦƻǊƳŀǘƛƻƴΦ 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ !ǇǇŜƴŘƛȄ мΦ 

9ȄŀƳǇƭŜ 

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ 

ƛƴǘ 5ŜǾƛŎŜbǳƳ Ґ лΤ 

ǾƻƛŘ ϝ5ŜǾƛŎŜ Ґ b¦[[Τ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ .ƻƻǘtǊƻŦƛƭŜψLhΤ 

.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 

.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 

.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ .ƻƻǘLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜΣ 5ŜǾbǳƳΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

59¢ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜLƴΤ 

59¢ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜhǳǘΤ 

59¢ψ¢ǊŀŎŜLƴŦƻψ¢ȅǇŜ5ŜŦ {ǘǊŜŀƳLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 59¢ψtǊƻŦƛƭŜ5ŜLƴƛǘόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴύΤ 

{ǘŀǘǳǎ Ґ 59¢ψ/ƻƴŦƛƎǳǊŀǘƛƻƴόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴΣ ϧtǊƻŦƛƭŜhǳǘΣ ϧ{ǘǊŜŀƳLƴŦƻύΤ 

14.5 59¢ψ.ǳǎ¢ǊƛƎƎŜǊ{ǘŀǊǘ 

ƛƴǘ 59¢ψ.ǳǎ¢ǊƛƎƎŜǊ{ǘŀǊǘόǾƻƛŘϝϝ 5ŜǾƛŎŜύ 

5ŜǎŎǊƛǇǘƛƻƴ 

[ŀǳƴŎƘ ŀ ōǳǎ ǘǊƛƎƎŜǊΦ 
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/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

ǾƻƛŘ ϝϝ5ŜǾƛŎŜ 5ŜǾƛŎŜ ƘŀƴŘƭŜΦ 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ !ǇǇŜƴŘƛȄ мΦ 

LƴǾƻŎŀǘƛƻƴ ŎƻƴǎǘǊŀƛƴǘǎ It needs to be called before DET_GetPowerStream. 

9ȄŀƳǇƭŜ 

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ 

ƛƴǘ 5ŜǾƛŎŜbǳƳ Ґ лΤ 

ǾƻƛŘ ϝ5ŜǾƛŎŜ Ґ b¦[[Τ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ .ƻƻǘtǊƻŦƛƭŜψLhΤ 

.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 

.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 

.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ .ƻƻǘLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜΣ 5ŜǾbǳƳΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

59¢ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜLƴΤ 

59¢ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜhǳǘΤ 

59¢ψ¢ǊŀŎŜLƴŦƻψ¢ȅǇŜ5ŜŦ {ǘǊŜŀƳLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 59¢ψtǊƻŦƛƭŜ5ŜLƴƛǘόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴύΤ 

{ǘŀǘǳǎ Ґ 59¢ψ/ƻƴŦƛƎǳǊŀǘƛƻƴόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴΣ ϧtǊƻŦƛƭŜhǳǘΣ ϧ{ǘǊŜŀƳLƴŦƻύΤ 

{ǘŀǘǳǎ Ґ 59¢ψ.ǳǎ¢ǊƛƎƎŜǊ{ǘŀǊǘόϧ5ŜǾƛŎŜύΤ 

14.6 59¢ψ.ǳǎ¢ǊƛƎƎŜǊ{ǘƻǇ 

ƛƴǘ 59¢ψ.ǳǎ¢ǊƛƎƎŜǊ{ǘƻǇόǾƻƛŘϝϝ 5ŜǾƛŎŜύ 

5ŜǎŎǊƛǇǘƛƻƴ 

9ƴŘ ŀ ōǳǎ ǘǊƛƎƎŜǊΦ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

ǾƻƛŘ ϝϝ5ŜǾƛŎŜ 5ŜǾƛŎŜ ƘŀƴŘƭŜΦ 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ !ǇǇŜƴŘƛȄ мΦ 

LƴǾƻŎŀǘƛƻƴ ŎƻƴǎǘǊŀƛƴǘǎ /ŀƭƭ after 59¢ψDŜǘtƻǿŜǊ{ǘǊŜŀƳΦ 

9ȄŀƳǇƭŜ 

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ 

ƛƴǘ 5ŜǾƛŎŜbǳƳ Ґ лΤ 

ǾƻƛŘ ϝ5ŜǾƛŎŜ Ґ b¦[[Τ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ .ƻƻǘtǊƻŦƛƭŜψLhΤ 

.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 

.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 
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.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ .ƻƻǘLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜΣ 5ŜǾbǳƳΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

59¢ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜLƴΤ 

59¢ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜhǳǘΤ 

59¢ψ¢ǊŀŎŜLƴŦƻψ¢ȅǇŜ5ŜŦ {ǘǊŜŀƳLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 59¢ψtǊƻŦƛƭŜ5ŜLƴƛǘόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴύΤ 

{ǘŀǘǳǎ Ґ 59¢ψ/ƻƴŦƛƎǳǊŀǘƛƻƴόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴΣ ϧtǊƻŦƛƭŜhǳǘΣ ϧ{ǘǊŜŀƳLƴŦƻύΤ 

{ǘŀǘǳǎ Ґ 59¢ψ.ǳǎ¢ǊƛƎƎŜǊ{ǘŀǊǘόϧ5ŜǾƛŎŜύΤ 

Ŧƭƻŀǘ bƻǊƳŀƭƛȊŜŘtƻǿŜǊ{ǘǊŜŀƳΤŦƭƻŀǘ {ŎŀƭŜ¢ƻ±Τ 

Ŧƭƻŀǘ bƻǊƳŀƭƛȊŜŘtƻǿŜǊ{ǘǊŜŀƳΤŦƭƻŀǘ {ŎŀƭŜ¢ƻ±Τ 

59¢ψ¢ǊƛƎƎŜǊLƴŦƻψ¢ȅǇŜ5ŜŦ  ¢ǊƛƎƎŜǊLƴŦƻΤ 

aŜŀǎ!ǳȄLƴŦƻψ¢ȅǇŜ5ŜŦ  aŜŀǎ!ǳȄLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 59¢ψDŜǘtƻǿŜǊ{ǘǊŜŀƳόϧ5ŜǾƛŎŜΣ ϧbƻǊƳŀƭƛȊŜŘtƻǿŜǊ{ǘǊŜŀƳΣ ϧ {ŎŀƭŜ¢ƻ±Σ ϧ¢ǊƛƎƎŜǊLƴŦƻΣ ϧaŜŀǎ!ǳȄLƴŦƻύ Τ 

{ǘŀǘǳǎ Ґ 59¢ψ.ǳǎ¢ǊƛƎƎŜǊ{ǘƻǇόϧ5ŜǾƛŎŜύΤ 

14.7 59¢ψDŜǘtƻǿŜǊ{ǘǊŜŀƳ 

ƛƴǘ 59¢ψDŜǘtƻǿŜǊ{ǘǊŜŀƳόǾƻƛŘϝϝ 5ŜǾƛŎŜΣ Ŧƭƻŀǘϝ bƻǊƳŀƭƛȊŜŘtƻǿŜǊ{ǘǊŜŀƳΣ Ŧƭƻŀǘϝ {ŎŀƭŜ¢ƻ±Σ 

59¢ψ¢ǊƛƎƎŜǊLƴŦƻψ¢ȅǇŜ5ŜŦϝ ¢ǊƛƎƎŜǊLƴŦƻΣ aŜŀǎ!ǳȄLƴŦƻψ¢ȅǇŜ5ŜŦϝ aŜŀǎ!ǳȄLƴŦƻύ 

5ŜǎŎǊƛǇǘƛƻƴ 

DŜǘ ǘƘŜ ǇƻǿŜǊ ǎǘǊŜŀƳ ƛƴ 59¢ ƳƻŘŜΦ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

ǾƻƛŘ ϝϝ5ŜǾƛŎŜ 5ŜǾƛŎŜ ƘŀƴŘƭŜΦ 

Ŧƭƻŀǘϝ bƻǊƳŀƭƛȊŜŘtƻǿŜǊ{ǘǊŜŀƳ tƻƛƴǘŜǊ ǘƻ ǘƘŜ ƴƻǊƳŀƭƛȊŜŘ ǇƻǿŜǊ ƭŜǾŜƭ όὍ ὗύΦ 

Ŧƭƻŀǘ ϝ{ŎŀƭŜ¢ƻ± /ƻŜŦŦƛŎƛŜƴǘ ŦƻǊ ƴƻǊƳŀƭƛȊŜŘ ǇƻǿŜǊ ƭŜǾŜƭ ǘƻ ǘƘŜ ŀōǎƻƭǳǘŜ ǾƻƭǘŀƎŜ ƛƴ ǾƻƭǘΦ 

59¢ψ¢ǊƛƎƎŜǊLƴŦƻψ¢ȅǇŜ5ŜŦ ϝ¢ǊƛƎƎŜǊLƴŦƻ ¢ǊƛƎƎŜǊ ƛƴŦƻǊƳŀǘƛƻƴΦ 

aŜŀǎ!ǳȄLƴŦƻψ¢ȅǇŜ5ŜŦ ϝaŜŀǎ!ǳȄLƴŦƻ !ǳȄƛƭƛŀǊȅ ƳŜŀǎǳǊŜƳŜƴǘ ƛƴŦƻǊƳŀǘƛƻƴΦ 

59¢ψ¢ǊƛƎƎŜǊLƴŦƻψ¢ȅǇŜ5ŜŦ 

ǳƛƴǘспψǘ {ȅǎ¢ƛƳŜǊ/ƻǳƴǘhŦCƛǊǎǘ5ŀǘŀtƻƛƴǘ /ƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǘƘŜƛǊ ŘŜŦƛƴƛǘƛƻƴǎ ƛƴ ǘƘŜ Lv{ ƳƻŘŜΦ 

ǳƛƴǘмсψǘ LƴtŀŎƪŜǘ¢ǊƛƎƎŜǊŜŘ5ŀǘŀ{ƛȊŜ 

ǳƛƴǘмсψǘ LƴtŀŎƪŜǘ¢ǊƛƎƎŜǊ9ŘƎŜǎ 

ǳƛƴǘонψǘ 

{ǘŀǊǘ5ŀǘŀLƴŘŜȄhŦ¢ǊƛƎƎŜǊ9ŘƎŜǎώнрϐ 

ǳƛƴǘспψǘ {ȅǎ¢ƛƳŜǊ/ƻǳƴǘhŦ9ŘƎŜǎώнрϐ 

ƛƴǘуψǘ 9ŘƎŜ¢ȅǇŜώнрϐ 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ !ǇǇŜƴŘƛȄ мΦ 

9ȄŀƳǇƭŜ 
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ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ 

ƛƴǘ 5ŜǾƛŎŜbǳƳ Ґ лΤ 

ǾƻƛŘ ϝ5ŜǾƛŎŜ Ґ b¦[[Τ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ .ƻƻǘtǊƻŦƛƭŜψLhΤ 

.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 

.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 

.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ .ƻƻǘLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜΣ 5ŜǾbǳƳΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

59¢ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜLƴΤ 

59¢ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜhǳǘΤ 

59¢ψ¢ǊŀŎŜLƴŦƻψ¢ȅǇŜ5ŜŦ {ǘǊŜŀƳLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 59¢ψtǊƻŦƛƭŜ5ŜLƴƛǘόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴύΤ 

{ǘŀǘǳǎ Ґ 59¢ψ/ƻƴŦƛƎǳǊŀǘƛƻƴόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴΣ ϧtǊƻŦƛƭŜhǳǘΣ ϧ{ǘǊŜŀƳLƴŦƻύΤ 

{ǘŀǘǳǎ Ґ 59¢ψ.ǳǎ¢ǊƛƎƎŜǊ{ǘŀǊǘόϧ5ŜǾƛŎŜύΤ 

Ŧƭƻŀǘ bƻǊƳŀƭƛȊŜŘtƻǿŜǊ{ǘǊŜŀƳΤŦƭƻŀǘ {ŎŀƭŜ¢ƻ±Τ 

59¢ψ¢ǊƛƎƎŜǊLƴŦƻψ¢ȅǇŜ5ŜŦ  ¢ǊƛƎƎŜǊLƴŦƻΤ 

aŜŀǎ!ǳȄLƴŦƻψ¢ȅǇŜ5ŜŦ  aŜŀǎ!ǳȄLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 59¢ψDŜǘtƻǿŜǊ{ǘǊŜŀƳόϧ5ŜǾƛŎŜΣ ϧbƻǊƳŀƭƛȊŜŘtƻǿŜǊ{ǘǊŜŀƳΣ ϧ {ŎŀƭŜ¢ƻ±Σ ϧ¢ǊƛƎƎŜǊLƴŦƻΣ ϧaŜŀǎ!ǳȄLƴŦƻύΤ 

14.8 59¢ψ{ȅƴŎ¢ƛƳŜǊ 
ƛƴǘ 59¢ψ{ȅƴŎ¢ƛƳŜǊόǾƻƛŘϝϝ 5ŜǾƛŎŜύ 

5ŜǎŎǊƛǇǘƛƻƴ 

{ȅƴŎƘǊƻƴƛȊŜ ǘƘŜ ǘǊƛƎƎŜǊ ǘƛƳŜǊ ōȅ ŜȄǘŜǊƴŀƭ ǘǊƛƎƎŜǊ ƻǊ ǘƘŜ мtt{ ƻŦ ǘƘŜ ōǳƛƭǘπƛƴ Db{{Φ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

ǾƻƛŘ ϝϝ5ŜǾƛŎŜ 5ŜǾƛŎŜ ƘŀƴŘƭŜΦ 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ !ǇǇŜƴŘƛȄ мΦ 

9ȄŀƳǇƭŜ 

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ 

ƛƴǘ 5ŜǾƛŎŜbǳƳ Ґ лΤ 

ǾƻƛŘ ϝ5ŜǾƛŎŜ Ґ b¦[[Τ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ .ƻƻǘtǊƻŦƛƭŜψLhΤ 

.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 

.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 

.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ .ƻƻǘLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜΣ 5ŜǾbǳƳΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

59¢ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜLƴΤ 
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59¢ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜhǳǘΤ 

59¢ψ¢ǊŀŎŜLƴŦƻψ¢ȅǇŜ5ŜŦ {ǘǊŜŀƳLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 59¢ψtǊƻŦƛƭŜ5ŜLƴƛǘόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴύΤ 

tǊƻŦƛƭŜLƴΦ¢ǊƛƎƎŜǊ{ƻǳǊŎŜ Ґ ¢ƛƳŜǊΤ 

{ǘŀǘǳǎ Ґ 59¢ψ/ƻƴŦƛƎǳǊŀǘƛƻƴόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴΣ ϧtǊƻŦƛƭŜhǳǘΣ ϧ{ǘǊŜŀƳLƴŦƻύΤ 

{ǘŀǘǳǎ Ґ 59¢ψ{ȅƴŎ¢ƛƳŜǊόϧ5ŜǾƛŎŜύΤ 

15 w¢! aƻŘŜ 

15.1 w¢!ψ9½tǊƻŦƛƭŜ5Ŝƭƴƛǘ 

ƛƴǘ w¢!ψ9½tǊƻŦƛƭŜ5ŜLƴƛǘόǾƻƛŘϝϝ 5ŜǾƛŎŜΣ w¢!ψ9½tǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦϝ ¦ǎŜǊtǊƻŦƛƭŜψhύ 

5ŜǎŎǊƛǇǘƛƻƴ 

¢Ƙƛǎ ŦǳƴŎǘƛƻƴ ƛƴƛǘƛŀƭƛȊŜǎ ǘƘŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ǇǊƻŦƛƭŜ ƻŦ ǘƘŜ w¢! ƳƻŘŜΦ w¢!ψ9½tǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ ŘŜŦƛƴŜǎ ŀƭƭ ǇŀǊŀƳŜǘŜǊǎ ƛƴ 

w¢! ƳƻŘŜ ǎǳŎƘ ŀǎ ŎŜƴǘŜǊ ŦǊŜǉǳŜƴŎȅΣ ǊŜŦŜǊŜƴŎŜ ƭŜǾŜƭΣ ŘŜŎƛƳŀǘŜ ŦŀŎǘƻǊΣ ŜǘŎΦ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

ǾƻƛŘ ϝϝ5ŜǾƛŎŜ 5ŜǾƛŎŜ ƘŀƴŘƭŜΦ 

w¢!ψ9½tǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ 

ϝ¦ǎŜǊtǊƻŦƛƭŜψh 

tƻƛƴǘŜǊ ǘƻ ǘƘŜ ŘŜŦŀǳƭǘ ǇǊƻŦƛƭŜΦ 

w¢!ψ9½tǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ 

ŘƻǳōƭŜ /ŜƴǘŜǊCǊŜǉψIȊ /ŜƴǘŜǊ ŦǊŜǉǳŜƴŎȅ ƛƴ IȊΦ 

ŘƻǳōƭŜ wŜŦ[ŜǾŜƭψŘ.Ƴ wŜŦŜǊŜƴŎŜ ƭŜǾŜƭ ƛƴ Ř.ƳΦ 

ŘƻǳōƭŜ w.²ψIȊ wŜǎƻƭǳǘƛƻƴ ōŀƴŘǿƛŘǘƘ ƛƴ IȊΦ 

ŘƻǳōƭŜ ±.²ψIȊ ±ƛŘŜƻ ōŀƴŘǿƛŘǘƘ ƛƴ IȊΦ 

w.²aodeψ¢ȅǇŜ5ŜŦ w.²aode 

{ǇŜŎƛŦȅ w.² ǳǇŘŀǘŜ ƳƻŘŜ:  

w.²ψaŀƴǳŀƭΥ Ƴŀƴǳŀƭ ƛƴǇǳǘ w.² 

w.²ψ!ǳǘƻΥ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ǳǇŘŀǘŜ w.² ǿƛǘƘ {t!b 

w.²ψhƴŜ¢ƘƻǳǎŀƴŘǘƘ{ǇŀƴΥ ƳŀƴŘŀǘƻǊȅ w.² Ґ лΦллм ϝ {t!bΤ 

w.²ψhƴŜtŜǊŎŜƴǘ{ǇŀƴΥ ƳŀƴŘŀǘƻǊȅ w.² Ґ лΦмϝ{t!bΦ 

±.²aodeψ¢ȅǇŜ5ŜŦ ±.²aode 

{ǇŜŎƛŦȅ ±.² ǳǇŘŀǘŜ ƳƻŘŜΥ 

VBW_Manual: manual input VBW; 

VBW_EqualToRBW: mandatory VBW = RBW; 

VBW_TenPercentRBW: mandatory VBW = 0.1 * RBW; 

VBW_OnePercentRBW: mandatory VBW = 0.01 * RBW; 

±.²ψ¢Ŝƴ¢ƛƳŜǎw.²Υ ƳŀƴŘŀǘƻǊȅ ±.² Ґ мл ϝ w.²Σ Cǳƭƭȅ ōȅǇŀǎǎ ±.² 

ŦƛƭǘŜǊΦ 
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ǳƛƴǘонψǘ 5ŜŎƛƳŀǘŜCŀŎǘƻǊ Specify decimate factor of time domain data, which determines the 

bandwidth of RTA. 

²ƛƴŘƻǿψ¢ȅǇŜ5ŜŦ ²ƛƴŘƻǿ {ǇŜŎƛŦȅ ǘƘŜ ǿƛƴŘƻǿ ŦǳƴŎǘƛƻƴ ǳǎŜŘ ŦƻǊ CC¢ ŀƴŀƭȅǎƛǎΥ 

мύ Cƭŀǘ¢ƻǇΥ ƎƻƻŘ ŀƳǇƭƛǘǳŘŜ ŀŎŎǳǊŀŎȅΤ 

нύ .ƭŀŎƪƳŀƴψ bǳǘǘŀƭƭΥ ƎƻƻŘ ŦǊŜǉǳŜƴŎȅ ǊŜǎƻƭǳǘƛƻƴΦ 

оύ .ƭŀŎƪƳŀƴΥ bƻǘ ȅŜǘ ƻǇŜƴ 

пύ IŀƳƳƛƴƎΥ bƻǘ ȅŜǘ ƻǇŜƴ 

рύ IŀƴƴƛƴƎΥ bƻǘ ȅŜǘ ƻǇŜƴ 

{weep¢imeaodeψ¢ȅǇŜ5ŜŦ 

{weep¢imeaode 

Sweep time mode: 

SWTMode_minSWT:sweep with minimum sweep time; 

SWTMode_minSWTx2: The sweep is performed with approximately 2 

times the minimum sweep time; 

SWTMode_minSWTx4: The sweep is performed with approximately 4 

times the minimum sweep time; 

SWTMode_minSWTx10: The sweep is performed with approximately 10 

times the minimum sweep time; 

SWTMode_minSWTx20: The sweep performed with approximately 20 

times the minimum sweep time; 

SWTMode_minSWTx50: The sweep is performed with approximately 50 

times the minimum sweep time; 

SWTMode_minSWTxN: The sweep is performed with approximately N 

times the minimum sweep time, and N =  SweepTimeMultiple; 

{²¢aƻŘŜψaŀƴǳŀƭΥ Sweep at approximately the specified ǎǿŜŜǇ time, 

which is equal to SweepTimeΦ 

ŘƻǳōƭŜ {ǿŜŜǇ¢ƛƳŜ When the sweep time mode is specified as Manual, this parameter is the 

absolute time; When specified as *N, this parameter is the sweep time 

multiplier. 

5ŜǘŜŎǘƻǊψ¢ȅǇŜ5ŜŦ 5etector 

{ǇŜŎƛŦȅ ǘƘŜ ŘŜǘŜŎǘƻǊΥ 

Detector_Sample: Frame detection is not  performed between the 

power spectra of each frequency point; 

Detector_PosPeak: Frame detection is performed between the 

power spectra of each frequency point, and a frame is finally output, 

and MaxHold is taken between frames; 

Detector_Average: Frame detection is performed between the power 

spectra of each frequency point, and a frame is finally output, and 

average is taken between frames; 

Detector_NegPeak: Frame detection is performed between the 

power spectra of each frequency point, and a frame is finally output, 

and MinHold is taken between frames; 

Detector_MaxPower: Before FFT, each frequency point is sampled 

for a long time, and the frame data with the largest power is 
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selected for FFT to capture instantaneous signals such as pulses 

(only SWP mode is available); 

Detector_RawFrames: Each frequency is sampled multiple times, 

analyzed by FFT multiple times, and the power spectrum is output 

frame by frame (only SWP mode is available); 

5ŜǘŜŎǘƻǊψwa{:Frame detection is performed between the power 

spectra of each frequency point, and a frame is finally output, and 

RMS is taken between frames. 

¢ǊŀŎŜ5ŜǘŜŎǘaƻŘŜψ¢ȅǇŜ5ŜŦ 

¢race5etectMode 

Specify trace detection mode (Axis of frequency): 

TraceDetectMode_Auto: automatically select the trace detection 

mode; 

¢ǊŀŎŜ5ŜǘŜŎǘaƻŘŜψaŀƴǳŀl:  specifies the trace detection mode. 

¢ǊŀŎŜ5ŜǘŜŎǘƻǊψ¢ȅǇŜ5ŜŦ ¢ǊŀŎŜ5ŜǘŜŎǘƻǊ 

Specify the type of trace detector: 

TraceDetector_AutoSample: auto sampling detection; 

TraceDetector_Sample: sampling detection  

TraceDetector_PosPeak: Positive peak detection  

TraceDetector_NegPeak: Negative peak detection; 

TraceDetector_RMS: RMS detection  

¢ǊŀŎŜ5ŜǘŜŎǘƻǊψ.ȅǇŀǎǎ: No detection. 

wȄtƻǊǘψ¢ȅǇŜ5ŜŦ wȄtƻǊǘ 

{ǇŜŎƛŦȅ ǘƘŜ ƛƴǇǳǘ ǇƻǊǘ ƻŦ ǘƘŜ ǊŜŎŜƛǾŜǊΥ 

мύ 9ȄǘŜǊƴŀƭtƻǊǘΥ ŜȄǘŜǊƴŀƭ wC ǇƻǊǘ ƛǎ ƭƛƴƪŜŘ ǘƻ ǘƘŜ ǊŜŎŜƛǾŜǊΤ 

нύ LƴǘŜǊƴŀƭtƻǊǘΥ ǘƘŜ ƻǳǘǇǳǘ ƻŦ ōǳƭǘπƛƴ ǎƛƎƴŀƭ ƎŜƴŜǊŀǘƻǊ ǿƛƭƭ ōŜ ŎƻƴƴŜŎǘŜŘ 

ǘƻ ǘƘŜ ǊŜŎŜƛǾŜǊ ǘƘǊƻǳƎƘ ƛƴǘŜǊƴŀƭ ǇŀǘƘ ŀƴŘ ǘƘŜ ŜȄǘŜǊƴŀƭ wC ǇƻǊǘ ƛǎ ƛǎƻƭŀǘŜŘΦ 

оύ !b¢ψtƻǊǘȁ¢wψtƻǊǘȁ{²wψtƻǊǘȁLb¢ψtƻǊǘ:ƻƴƭȅ ŦƻǊ ¢wȄ ǎŜǊƛŜǎΦ 

ǳƛƴǘонψǘ .ǳǎ¢ƛƳŜƻǳǘψƳǎ 
{Ŝǘ ǘƘŜ Řŀǘŀ ǘǊŀƴǎŦŜǊ ǘƛƳŜƻǳǘ ƛƴ ƳǎΦ ¢ƘŜ ŦǳƴŎǘƛƻƴǎ ŦƻǊ Řŀǘŀ ŦŜǘŎƘƛƴƎ ǿƛƭƭ 

ǊŜǘǳǊƴ ŀƴ ŜǊǊƻǊ ƛŦ ƛǘ Ŧŀƛƭǎ ǘƻ ŦŜǘŎƘ Řŀǘŀ ǿƛǘƘƛƴ ǘƘŜ .ǳǘ¢ƛƳŜhǳǘΦ 

w¢!ψ¢ǊƛƎƎŜǊ{ƻǳǊŎŜψ¢ȅǇŜ5ŜŦ 

¢ǊƛƎƎŜǊ{ƻǳǊŎŜ 

Same as IQS_TriggerSource_TypeDef definition 

¢ǊƛƎƎŜǊ9ŘƎŜψ¢ȅǇŜ5ŜŦ ¢ǊƛƎƎŜǊ9ŘƎŜ 

{ǇŜŎƛŦȅ ǘƘŜ ǘǊƛƎƎŜǊ ŜŘƎŜΥ 

мύ wƛǎƛƴƎ9ŘƎŜΥ ǊƛǎƛƴƎ ŜŘƎŜ ƛǎ ŜŦŦŜŎǘƛǾŜΤ 

нύ CŀƭƭƛƴƎ9ŘƎŜΥ ŦŀƭƭƛƴƎ ŜŘƎŜ ƛǎ ŜŦŦŜŎǘƛǾŜΤ 

оύ 5ƻǳōƭŜ9ŘƎŜΥ ōƻǘƘ ǊƛǎƛƴƎ ŜŘƎŜ ŀƴŘ ŦŀƭƭƛƴƎ ŜŘƎŜ ŀǊŜ ŜŦŦŜŎǘƛǾŜΦ 

¢ǊƛƎƎŜǊaƻŘŜψ¢ȅǇŜ5ŜŦ ¢ǊƛƎƎŜǊaƻŘŜ 

{ǇŜŎƛŦȅ ǘƘŜ ƛƴǇǳǘ ǘǊƛƎƎŜǊ ƳƻŘŜΥ 

мύ CƛȄŜŘtƻƛƴǘΥ Řŀǘŀ ǿƛǘƘ ŀ ƭŜƴƎǘƘ ǎǇŜŎƛŦƛŜŘ ōȅ ǘƘŜ ¢ǊƛƎƎŜǊ[ŜƴƎǘƘ ǿƛƭƭ ōŜ 

ŀŎǉǳƛǊŜŘ ƻƴŎŜ ǘƘŜ ŘŜǾƛŎŜ ƛǎ ǘǊƛƎƎŜǊŜŘΤ 

нύ !ŘŀǇǘƛǾŜΥ ƻƴŎŜ ǘƘŜ ŘŜǾƛŎŜ ƛǎ ǘǊƛƎƎŜǊŜŘΣ ǘƘŜ ŘŜǾƛŎŜ ǿƛƭƭ ƪŜŜǇ ŀŎǉǳƛǊƛƴƎ 

Řŀǘŀ ǳƴǘƛƭ ŀ ǎǘƻǇ ǎƛƎƴŀƭ ƛǎ ǊŜŎŜƛǾŜŘΦ ¢ƘŜ ǎǘƻǇ ǎƛƎƴŀƭ Ƴŀȅ ōŜ ŀƴ ŜȄǘŜǊƴŀƭ 

ǘǊƛƎƎŜǊ ŜŘƎŜ ƻǊ ŀ ŎŀƭƭƛƴƎ ƻŦ ǘƘŜ ŦǳƴŎǘƛƻƴ Lv{ψ.ǳǎ¢ǊƛƎƎŜǊ{ǘƻǇΦ 
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ŘƻǳōƭŜ ¢ǊƛƎƎŜǊ!Ŏǉ¢ƛƳŜ ²ƘŜƴ ǘƘŜ ¢ǊƛƎƎŜǊaƻŘŜ ƛǎ ǎŜǘ ǘƻ CƛȄŜŘtƻƛƴǘǎΣ ǘƘŜ ¢ǊƛƎƎŜǊ!Ŏǉ¢ƛƳŜ ǎǇŜŎƛŦƛŜǎ 

ǘƘŜ ƭŜƴƎǘƘ όƛƴ ǎŜŎƻƴŘύ ƻŦ ǘƘŜ Řŀǘŀ ǘƻ ōŜ ŀŎǉǳƛǊŜŘ ŦƻǊ ŜŀŎƘ ǘǊƛƎƎŜǊΦ 

ŘƻǳōƭŜ ¢ǊƛƎƎŜǊ[ŜǾŜƭψŘ.Ƴ Specify the level trigger threshold. Works when TriggerSource = Level 

ŘƻǳōƭŜ ¢ǊƛƎƎŜǊ¢ƛƳŜǊψtŜǊƛƻŘ {ǇŜŎƛŦȅ ǘƘŜ ǇŜǊƛƻŘ ƻŦ ǘƛƳŜǊ ǘǊƛƎƎŜǊ ƛƴ ǎŜŎƻƴŘΦ Lǘ ƛǎ ŜŦŦŜŎǘƛǾŜ ǿƘŜƴ ǘƘŜ 

¢ǊƛƎƎŜǊ{ƻǳǊŎŜ ƛǎ ǎŜǘ ǘƻ ¢ƛƳŜǊΦ 

Dŀƛƴ{ǘǊŀǘŜƎȅψ¢ȅǇŜ5ŜŦ Dŀƛƴ{ǘǊŀǘŜƎȅ {ǇŜŎƛŦȅ ǘƘŜ Ǝŀƛƴ ǎǘǊŀǘŜƎȅ ƻŦ ǘƘŜ ǊŜŎŜƛǾŜǊΥ 

мύ [ƻǿbƻƛǎŜtǊŜŦŜǊǊŜŘΥ ƻǇǘƛƳƛȊŜŘ ŦƻǊ ƭƻǿ ƴƻƛǎŜΦ 

нύ IƛƎƘ[ƛƴŜŀǊƛǘȅtǊŜŦŜǊǊŜŘΥ ƻǇǘƛƳƛȊŜŘ ŦƻǊ ƘƛƎƘ ƭƛƴŜŀǊƛǘȅΦ 

tǊŜŀƳǇƭƛŦƛŜǊ{ǘŀǘŜψ¢ȅǇŜ5ŜŦ 

tǊŜŀƳǇƭƛŦƛŜǊ 

{Ŝǘ ǘƘŜ ǎǘŀǘŜ ƻŦ ǘƘŜ ǇǊŜŀƳǇƭƛŦƛŜǊΥ 

мύ !ǳǘƻhƴΥ ǘƘŜ ǇǊŜŀƳǇƭƛŦƛŜǊ ǿƛƭƭ ōŜ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ŜƴŀōƭŜŘ ŀŎŎƻǊŘƛƴƎ ǘƻ 

ǘƘŜ ǊŜŦŜǊŜƴŎŜ ƭŜǾŜƭ ŀƴŘ ŀǘǘŜƴΦ 

нύ CƻǊŎŜŘhŦŦΥ ǘƘŜ ǇǊŜŀƳǇƭƛŦŜǊ ǿƛƭƭ ōŜ ƪŜǇǘ ƻŦŦ ǊŜƎŀǊŘƭŜǎǎ ǘƘŜ ǊŜŦŜǊŜƴŎŜ 

ƭŜǾŜƭ ŀƴŘ ŀǘǘŜƴΦ 

wŜŦŜǊŜƴŎŜ/ƭƻŎƪ{ƻǳǊŎŜψ¢ȅǇŜ5ŜŦ 

wŜŦŜǊŜƴŎŜ/ƭƻŎƪ{ƻǳǊŎŜ 

/ƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǘƘŜƛǊ ŘŜŦƛƴƛǘƛƻƴǎ ƛƴ ǘƘŜ Lv{ ƳƻŘŜΦ 

ŘƻǳōƭŜ wŜŦŜǊŜƴŎŜ/ƭƻŎƪCǊŜǉǳŜƴŎȅ 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ !ǇǇŜƴŘƛȄ мΦ 

9ȄŀƳǇƭŜ 

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ 

ƛƴǘ 5ŜǾƛŎŜbǳƳ Ґ лΤ 

ǾƻƛŘ ϝ5ŜǾƛŎŜ Ґ b¦[[Τ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ .ƻƻǘtǊƻŦƛƭŜψLhΤ 

.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 

.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 

.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ .ƻƻǘLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜΣ 5ŜǾbǳƳΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

w¢!ψ9½tǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ ¦ǎŜǊtǊƻŦƛƭŜψhΤ 

{ǘŀǘǳǎ Ґ w¢!ψ9½tǊƻŦƛƭŜ5ŜLƴƛǘόϧ5ŜǾƛŎŜΣ ϧ¦ǎŜǊtǊƻŦƛƭŜψhύΤ 

15.2 w¢!ψ9½/ƻƴŦƛƎǳǊŀǘƛƻƴ 

ƛƴǘ w¢!ψ9½/ƻƴŦƛƎǳǊŀǘƛƻƴόǾƻƛŘϝϝ 5ŜǾƛŎŜΣ Ŏƻƴǎǘ w¢!ψ9½tǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦϝ tǊƻŦƛƭŜLƴΣ 

w¢!ψ9½tǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦϝ tǊƻŦƛƭŜhǳǘΣ w¢!ψCǊŀƳŜLƴŦƻψ¢ȅǇŜ5ŜŦϝ CǊŀƳŜLƴŦƻύ 

5ŜǎŎǊƛǇǘƛƻƴ 

{Ŝǘ ŘŜǾƛŎŜ ǘƻ ǘƘŜ w¢! ƳƻŘŜ ŀƴŘ ŎƻƴŦƛƎǳǊŀǘŜ ƛǘ ǿƛǘƘ ǇŀǊŀƳŜǘŜǊǎ ǎǇŜŎƛŦƛŜŘ ƛƴ ǘƘŜ w¢!ψ9½tǊƻŦƛƭŜψ¢ȅǇŜΦ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

ǾƻƛŘ ϝϝ5ŜǾƛŎŜ 5ŜǾƛŎŜ ƘŀƴŘƭŜΦ 
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w¢!ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ ϝw¢!ψtǊƻŦƛƭŜLƴ RTA configures struct Pointers as input variables 

w¢!ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ ϝw¢!ψtǊƻŦƛƭŜhǳǘ RTA configures struct Pointers as output variables 

w¢!ψCǊŀƳŜLƴŦƻψ¢ȅǇŜ5ŜŦ ϝ{ǘǊŜŀƳLƴŦƻ ¢ƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǘƘŜ Řŀǘŀ ǎǘǊŜŀƳ ǳƴŘŜǊ ǘƘŜ ŎǳǊǊŜƴǘ 

ŎƻƴŦƛƎǳǊŀǘƛƻƴΦ 

w¢!ψCǊŀƳŜLƴŦƻψ¢ȅǇŜ5ŜŦ 

ŘƻǳōƭŜ {ǘŀǊǘCǊŜǉǳŜƴŎȅψIȊ {ǘŀǊǘ ŦǊŜǉǳŜƴŎȅ ƛƴ IȊΦ 

ŘƻǳōƭŜ {ǘƻǇCǊŜǉǳŜƴŎȅψIȊ {ǘƻǇ ŦǊŜǉǳŜƴŎȅ ƛƴ IȊΦ 

ŘƻǳōƭŜ thL aƛƴƛƳǳƳ ǎƛƎƴŀƭ ŘǳǊŀǘƛƻƴ ǘƛƳŜ ǿƛǘƘ млл҈ ǇǊƻōŀōƛƭƛǘȅ ƻŦ ƛƴǘŜǊŎŜǇǘƛƻƴ 

ƛƴ ǎΦ 

ŘƻǳōƭŜ ¢ǊŀŎŜ¢ƛƳŜǎǘŀƳǇ{ǘŜǇ ¢ƘŜ ǘƛƳŜǎǘŀƳǇ ǎǘŜǇ ƻŦ ŜŀŎƘ ǘǊŀŎŜ ƛƴ ŜŀŎƘ ǇŀŎƪŜǘ ƻŦ ŘŀǘŀΦ 

ŘƻǳōƭŜ ¢ƛƳŜwŜǎƻƭǳǘƛƻƴ ¢ƘŜ ǊŜǎƻƭǳǘƛƻƴ ƻŦ ǘƛƳŜǎǘŀƳǇΦ 

ŘƻǳōƭŜ tŀŎƪŜǘ!Ŏǉ¢ƛƳŜ ²ƘŜƴ ǘƘŜ ¢ǊƛƎƎŜǊaƻŘŜ ƛǎ ǎŜǘ ǘƻ CƛȄŜŘtƻƛƴǘǎΣ ǘƘŜ ¢ǊƛƎƎŜǊ!Ŏǉ¢ƛƳŜ 

ǎǇŜŎƛŦƛŜǎ ǘƘŜ ƭŜƴƎǘƘ όƛƴ ǎŜŎƻƴŘύ ƻŦ ǘƘŜ Řŀǘŀ ǘƻ ōŜ ŀŎǉǳƛǊŜŘ ŦƻǊ ŜŀŎƘ 

ǘǊƛƎƎŜǊΦ 

ǳƛƴǘонψǘ tŀŎƪŜǘ/ƻǳƴǘǎ tŀŎƪŜǘ Ŏƻǳƴǘ ƻŦ ǘƘŜ ǎǇŜŎǘǊǳƳ ǎǘǊŜŀƳΦ ! ǎǇŜŎǘǊǳƳ ǎǘǊŜŀƳ ƛǎ ƎŜƴŜǊŀǘŜŘ 

ƻƴŎŜ ǘƘŜ ŘŜǾƛŎŜ ƛǎ ǘǊƛƎƎŜǊŜŘΦ 

ǳƛƴǘонψǘ tŀŎƪŜǘCǊŀƳŜǎ CǊŀƳŜ Ŏƻǳƴǘ ƻŦ ǘƘŜ ǇŀŎƪŜǘΦ 

ǳƛƴǘонψǘ CC¢{ƛȊŜ ¢ƘŜ CC¢ ǎƛȊŜ ƻŦ ǎǇŜŎǘǊǳƳ ŀƴŀƭȅǎƛǎΦ  

ǳƛƴǘонψǘ CǊŀƳŜ²ƛŘǘƘ ¢ƘŜ Ǉƻƛƴǘ Ŏƻǳƴǘ ŦƻǊ ǇŜǊ ǎǇŜŎǘǊǳƳ ŦǊŀƳŜΦ LǘΩǎ Ŝǉǳŀƭ ǘƻ ǘƘŜ ǇƛȄŜƭ Ŏƻǳƴǘ 

ƻŦ ǘƘŜ ǇǊƻōŀōƛƭƛǘȅ ŘŜƴǎƛǘȅ ǇƭƻǘΦ 

ǳƛƴǘонψǘ CǊŀƳŜIŜƛƎƘǘ ¢ƘŜ ƴǳƳōŜǊ ƻŦ ŀƳǇƭƛǘǳŘŜ Ǉƻƛƴǘǎ ƻŦ ǘƘŜ ǎǇŜŎǘǊŀƭ ŦǊŀƳŜΣ ǘƘŜ ǎŀƳŜ ŀǎ 

ǘƘŜ ƴǳƳōŜǊ ƻŦ ¸πŀȄƛǎ Ǉƻƛƴǘǎ όƘŜƛƎƘǘύ ƻŦ ǘƘŜ ǇǊƻōŀōƛƭƛǘȅ ŘŜƴǎƛǘȅ ǇƭƻǘΦ 

ǳƛƴǘонψǘ tŀŎƪŜǘ{ŀƳǇƭŜtƻƛƴǘǎ ¢ƘŜ ƴǳƳōŜǊ ƻŦ ŎƻƭƭŜŎǘƛƻƴ Ǉƻƛƴǘǎ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǘƻ ŜŀŎƘ ǇŀŎƪŜǘ ƻŦ ŘŀǘŀΦ 

ǳƛƴǘонψǘ tŀŎƪŜǘ±ŀƭƛŘtƻƛƴǘǎ ¢ƘŜ ƴǳƳōŜǊ ƻŦ ǾŀƭƛŘ Řŀǘŀ Ǉƻƛƴǘǎ ƛƴ ǘƘŜ ŦǊŜǉǳŜƴŎȅ ŘƻƳŀƛƴ ŎƻƴǘŀƛƴŜŘ 

ƛƴ ŜŀŎƘ ǇŀŎƪŜǘ ƻŦ ŘŀǘŀΦ 

ǳƛƴǘонψǘ aŀȄ5Ŝƴǎƛǘȅ±ŀƭǳŜ ¢ƘŜ ƳŀȄƛƳǳƳ ǾŀƭǳŜ ŦƻǊ ǘƘŜ ǇƛȄŜƭ ƻŦ ǘƘŜ ǇǊƻōŀōƛƭƛǘȅ ŘŜƴǎƛǘȅ ǇƭƻǘΦ 

ǳƛƴǘонψǘ DŀƛƴtŀǊŀƳŜǘŜǊ Gain parameter information.  

Bits 31 to 24: represents the gain space;  

Bit23~16: preamplifier state  

.ƛǘмрϤлΥ wŜǇǊŜǎŜƴǘǎ ǘƘŜ ŦǊŜǉǳŜƴŎȅ ōŀƴŘ ƛƴŦƻǊƳŀǘƛƻƴΦ 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ !ǇǇŜƴŘƛȄ мΦ 

LƴǾƻŎŀǘƛƻƴ ŎƻƴǎǘǊŀƛƴǘǎ /ŀƭƭ ŀŦǘŜǊ w¢!ψ9½tǊƻŦƛƭŜ5ŜLƴƛǘΦ 

9ȄŀƳǇƭŜ 

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ 

ƛƴǘ 5ŜǾƛŎŜbǳƳ Ґ лΤ 

ǾƻƛŘ ϝ5ŜǾƛŎŜ Ґ b¦[[Τ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ .ƻƻǘtǊƻŦƛƭŜψLhΤ 
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.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 

.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 

.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ .ƻƻǘLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜΣ 5ŜǾbǳƳΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

w¢!ψ9½tǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜLƴΤ 

w¢!ψ9½tǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜhǳǘΤ 

w¢!ψCǊŀƳŜLƴŦƻψ¢ȅǇŜ5ŜŦ CǊŀƳŜLƴŦƻΤ 

{ǘŀǘǳǎ Ґ w¢!ψ9½tǊƻŦƛƭŜ5ŜLƴƛǘόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴύΤ 

{ǘŀǘǳǎ Ґ w¢!ψ9½/ƻƴŦƛƎǳǊŀǘƛƻƴόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴΣ ϧtǊƻŦƛƭŜhǳǘΣ ϧCǊŀƳŜLƴŦƻύΤ 

15.3 w¢!ψtǊƻŦƛƭŜ5ŜLƴƛǘ 

ƛƴǘ w¢!ψtǊƻŦƛƭŜ5ŜLƴƛǘόǾƻƛŘϝϝ 5ŜǾƛŎŜΣ w¢!ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦϝ ¦ǎŜǊtǊƻŦƛƭŜψhύΤ 

5ŜǎŎǊƛǇǘƛƻƴ 

¢Ƙƛǎ ŦǳƴŎǘƛƻƴ ƛƴƛǘƛŀƭƛȊŜǎ ǘƘŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ǇǊƻŦƛƭŜ ƻŦ ǘƘŜ w¢! ƳƻŘŜΦ w¢!ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ ŘŜŦƛƴŜǎ ŀƭƭ ǇŀǊŀƳŜǘŜǊǎ ƛƴ 

w¢! ƳƻŘŜ ǎǳŎƘ ŀǎ ŎŜƴǘŜǊ ŦǊŜǉǳŜƴŎȅΣ ǊŜŦŜǊŜƴŎŜ ƭŜǾŜƭΣ ŘŜŎƛƳŀǘŜ ŦŀŎǘƻǊΣ ŜǘŎΦ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

ǾƻƛŘ ϝϝ5ŜǾƛŎŜ 5ŜǾƛŎŜ ƘŀƴŘƭŜΦ 

w¢!ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ ϝ¦ǎŜǊtǊƻŦƛƭŜψh tƻƛƴǘŜǊ ǘƻ ǘƘŜ ŘŜŦŀǳƭǘ ǇǊƻŦƛƭŜΦ 

w¢!ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ 

ŘƻǳōƭŜ /ŜƴǘŜǊCǊŜǉψIȊ /ŜƴǘŜǊ ŦǊŜǉǳŜƴŎȅ ƛƴ IȊΦ 

ŘƻǳōƭŜ wŜŦ[ŜǾŜƭψŘ.Ƴ wŜŦŜǊŜƴŎŜ ƭŜǾŜƭ ƛƴ Ř.ƳΦ 

ŘƻǳōƭŜ w.²ψIȊ wŜǎƻƭǳǘƛƻƴ ōŀƴŘǿƛŘǘƘ ƛƴ IȊΦ 

ŘƻǳōƭŜ ±.²ψIȊ ±ƛŘŜƻ ōŀƴŘǿƛŘǘƘ ƛƴ IȊΦ 

w.²aodeψ¢ȅǇŜ5ŜŦ w.²aode 

{ǇŜŎƛŦȅ w.² ǳǇŘŀǘŜ ƳƻŘŜ:  

w.²ψaŀƴǳŀƭΥ Ƴŀƴǳŀƭ ƛƴǇǳǘ w.² 

w.²ψ!ǳǘƻΥ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ǳǇŘŀǘŜ w.² ǿƛǘƘ {t!b 

w.²ψhƴŜ¢ƘƻǳǎŀƴŘǘƘ{Ǉŀƴ:ƳŀƴŘŀǘƻǊȅ w.² Ґ лΦллм ϝ {t!bΤ 

w.²ψhƴŜtŜǊŎŜƴǘ{Ǉŀƴ:ƳŀƴŘŀǘƻǊȅ w.² Ґ лΦмϝ{t!bȂ 

±.²aodeψ¢ȅǇŜ5ŜŦ ±.²aode 

{ǇŜŎƛŦȅ ±.² ǳǇŘŀǘŜ ƳƻŘŜΥ 

VBW_Manual: manual input VBW; 

VBW_EqualToRBW: mandatory VBW = RBW; 

VBW_TenPercentRBW: mandatory VBW = 0.1 * RBW; 

VBW_OnePercentRBW: mandatory VBW = 0.01 * RBW; 

±.²ψ¢Ŝƴ¢ƛƳŜǎw.²Υ ƳŀƴŘŀǘƻǊȅ ±.² Ґ мл ϝ w.²Σ Cǳƭƭȅ ōȅǇŀǎǎ ±.² 

ŦƛƭǘŜǊΦ 

ǳƛƴǘонψǘ 5ŜŎƛƳŀǘŜCŀŎǘƻǊ {ǇŜŎƛŦȅ ŘŜŎƛƳŀǘŜ ŦŀŎǘƻǊ ƻŦ ǘƛƳŜ ŘƻƳŀƛƴ ŘŀǘŀΣ ǿƘƛŎƘ ŘŜǘŜǊƳƛƴŜǎ ǘƘŜ 

ōŀƴŘǿƛŘǘƘ ƻŦ w¢!Φ 
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²ƛƴŘƻǿψ¢ȅǇŜ5ŜŦ ²ƛƴŘƻǿ {ǇŜŎƛŦȅ ǘƘŜ ǿƛƴŘƻǿ ŦǳƴŎǘƛƻƴ ǳǎŜŘ ŦƻǊ CC¢ ŀƴŀƭȅǎƛǎΥ 

мύ Cƭŀǘ¢ƻǇΥ ƎƻƻŘ ŀƳǇƭƛǘǳŘŜ ŀŎŎǳǊŀŎȅΤ 

нύ .ƭŀŎƪƳŀƴψ bǳǘǘŀƭƭΥ ƎƻƻŘ ŦǊŜǉǳŜƴŎȅ ǊŜǎƻƭǳǘƛƻƴΦ 

оύ .ƭŀŎƪƳŀƴΥ bƻǘ ȅŜǘ ƻǇŜƴ 

пύ IŀƳƳƛƴƎΥ bƻǘ ȅŜǘ ƻǇŜƴ 

рύ IŀƴƴƛƴƎΥ bƻǘ ȅŜǘ ƻǇŜƴ 

{weep¢imeaodeψ¢ȅǇŜ5ŜŦ 

{weep¢imeaode 

Sweep time mode: 

SWTMode_minSWT: Sweep with minimum sweep time; 

SWTMode_minSWTx2: The sweep is performed with approximately 2 

times the minimum sweep time; 

SWTMode_minSWTx4: The sweep is performed with approximately 4 

times the minimum sweep time; 

SWTMode_minSWTx10: The sweep is performed with approximately 10 

times the minimum sweep time; 

SWTMode_minSWTx20: The sweep is performed with approximately 20 

times the minimum sweep time; 

SWTMode_minSWTx50: The sweep is performed with approximately 50 

times the minimum sweep time; 

SWTMode_minSWTxN: The sweep is performed with approximately N 

times the minimum scan time, and N =  SweepTimeMultiple; 

{²¢aƻŘŜψaŀƴǳŀƭΥ Sweep at approximately the specified sweep time, 

which is equal to SweepTimeΦ 

ŘƻǳōƭŜ {ǿŜŜǇ¢ƛƳŜ ²ƘŜƴ ǘƘŜ sweep ǘƛƳŜ ƳƻŘŜ ƛǎ ǎǇŜŎƛŦƛŜŘ ŀǎ aŀƴǳŀƭΣ ǘƘƛǎ ǇŀǊŀƳŜǘŜǊ ƛǎ ǘƘŜ 

ŀōǎƻƭǳǘŜ ǘƛƳŜΤ ²ƘŜƴ ǎǇŜŎƛŦƛŜŘ ŀǎ ϝbΣ ǘƘƛǎ ǇŀǊŀƳŜǘŜǊ ƛǎ ǘƘŜ sweep ǘƛƳŜ 

ƳǳƭǘƛǇƭƛŜǊΦ 

5ŜǘŜŎǘƻǊψ¢ȅǇŜ5ŜŦ 5etecter  

{ǇŜŎƛŦȅ ǘƘŜ ŘŜǘŜŎǘƻǊΥ 

Detector_Sample: Frame detection is not performed between the power 

spectra of each frequency point; 

Detector_PosPeak: Frame detection is performed between the 

power spectra of each frequency point, and a frame is finally output, 

and MaxHold is taken between frames; 

Detector_Average: Frame detection is performed between the power 

spectra of each frequency point, and a frame is finally output, and 

average is taken between frames; 

Detector_NegPeak: Frame detection is performed between the 

power spectra of each frequency point, and a frame is finally output, 

and MinHold is taken between frames; 

Detector_MaxPower: Before FFT, each frequency point is sampled 

for a long time, and the frame data with the largest power is 

selected for FFT to capture instantaneous signals such as pulses 

(only SWP mode is available); 
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Detector_RawFrames: Each frequency is sampled multiple times, 

analyzed by FFT multiple times, and the power spectrum is output 

frame by frame (only SWP mode is available); 

5ŜǘŜŎǘƻǊψwa{:Frame detection is performed between the power 

spectra of each frequency point, and a frame is finally output, and 

RMS is taken between frames. 

¢ǊŀŎŜ5ŜǘŜŎǘaƻŘŜψ¢ȅǇŜ5ŜŦ 

¢race5etectMode 

Specify trace detection mode (Axis of frequency): 

TraceDetectMode_Auto: automatically select the trace detection 

mode; 

¢ǊŀŎŜ5ŜǘŜŎǘaƻŘŜψaŀƴǳŀl:  specifies the trace detection mode. 

¢ǊŀŎŜ5ŜǘŜŎǘƻǊψ¢ȅǇŜ5ŜŦ ¢ǊŀŎŜ5ŜǘŜŎǘƻǊ 

Specify the type of trace detector: 

TraceDetector_AutoSample: auto sampling detection; 

TraceDetector_Sample: sampling detection; 

TraceDetector_PosPeak: Positive peak detection; 

TraceDetector_NegPeak: Negative peak detection; 

TraceDetector_RMS: RMS detection  

¢ǊŀŎŜ5ŜǘŜŎǘƻǊψ.ȅǇŀǎǎ: No detection. 

ǳƛƴǘонψǘ ¢ǊŀŎŜ5ŜǘŜŎǘwŀǘƛƻ The TraceDetectRatio indicates how many raw data points are converted 

to a single output point. 

wȄtƻǊǘψ¢ȅǇŜ5ŜŦ wȄtƻǊǘ 

{ǇŜŎƛŦȅ ǘƘŜ ƛƴǇǳǘ ǇƻǊǘ ƻŦ ǘƘŜ ǊŜŎŜƛǾŜǊΥ 

мύ 9ȄǘŜǊƴŀƭtƻǊǘΥ ŜȄǘŜǊƴŀƭ wC ǇƻǊǘ ƛǎ ƭƛƴƪŜŘ ǘƻ ǘƘŜ ǊŜŎŜƛǾŜǊΤ 

нύ LƴǘŜǊƴŀƭtƻǊǘΥ ǘƘŜ ƻǳǘǇǳǘ ƻŦ ōǳƭǘπƛƴ ǎƛƎƴŀƭ ƎŜƴŜǊŀǘƻǊ ǿƛƭƭ ōŜ ŎƻƴƴŜŎǘŜŘ 

ǘƻ ǘƘŜ ǊŜŎŜƛǾŜǊ ǘƘǊƻǳƎƘ ƛƴǘŜǊƴŀƭ ǇŀǘƘ ŀƴŘ ǘƘŜ ŜȄǘŜǊƴŀƭ wC ǇƻǊǘ ƛǎ ƛǎƻƭŀǘŜŘΦ 

оύ !b¢ψtƻǊǘȁ¢wψtƻǊǘȁ{²wψtƻǊǘȁLb¢ψtƻǊǘ:ƻƴƭȅ ŦƻǊ ¢wȄ ǎŜǊƛŜǎΦ 

ǳƛƴǘонψǘ .ǳǎ¢ƛƳŜƻǳǘψƳǎ 
{Ŝǘ ǘƘŜ Řŀǘŀ ǘǊŀƴǎŦŜǊ ǘƛƳŜƻǳǘ ƛƴ ƳǎΦ ¢ƘŜ ŦǳƴŎƛǘƛƻƴǎ ŦƻǊ Řŀǘŀ ŦŜǘŎƘƛƴƎ ǿƛƭƭ 

ǊŜǘǳǊƴ ŀƴ ŜǊǊƻǊ ƛŦ ƛǘ Ŧŀƛƭǎ ǘƻ ŦŜǘŎƘ Řŀǘŀ ǿƛǘƘƛƴ ǘƘŜ .ǳǎ¢ƛƳŜhǳǘΦ 

w¢!ψ¢ǊƛƎƎŜǊ{ƻǳǊŎŜψ¢ȅǇŜ5ŜŦ 

¢ǊƛƎƎŜǊ{ƻǳǊŎŜ 

/ƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǘƘŜƛǊ ŘŜŦƛƴƛǘƛƻƴǎ ƛƴ ǘƘŜ Lv{ ƳƻŘŜΦ 

¢ǊƛƎƎŜǊ9ŘƎŜψ¢ȅǇŜ5ŜŦ ¢ǊƛƎƎŜǊ9ŘƎŜ 

{ǇŜŎƛŦȅ ǘƘŜ ǘǊƛƎƎŜǊ ŜŘƎŜΥ 

мύ wƛǎƛƴƎ9ŘƎŜΥ ǊƛǎƛƴƎ ŜŘƎŜ ƛǎ ŜŦŦŜŎǘƛǾŜΤ 

нύ CŀƭƭƛƴƎ9ŘƎŜΥ ŦŀƭƭƛƴƎ ŜŘƎŜ ƛǎ ŜŦŦŜŎǘƛǾŜΤ 

оύ 5ƻǳōƭŜ9ŘƎŜΥ ōƻǘƘ ǊƛǎƛƴƎ ŜŘƎŜ ŀƴŘ ŦŀƭƭƛƴƎ ŜŘƎŜ ŀǊŜ ŜŦŦŜŎǘƛǾŜΦ 

¢ǊƛƎƎŜǊaƻŘŜψ¢ȅǇŜ5ŜŦ ¢ǊƛƎƎŜǊaƻŘŜ 

{ǇŜŎƛŦȅ ǘƘŜ ǘǊƛƎƎŜǊ ƳƻŘŜΥ 

мύ CƛȄŜŘtƻƛƴǘΥ Řŀǘŀ ǿƛǘƘ ŀ ƭŜƴƎǘƘ ǎǇŜŎƛŦƛŜŘ ōȅ ǘƘŜ ¢ǊƛƎƎŜǊ[ŜƴƎǘƘ ǿƛƭƭ ōŜ 

ŀŎǉǳƛǊŜŘ ƻƴŎŜ ǘƘŜ ŘŜǾƛŎŜ ƛǎ ǘǊƛƎƎŜǊŜŘΤ 

нύ !ŘŀǇǘƛǾŜΥ ƻƴŎŜ ǘƘŜ ŘŜǾƛŎŜ ƛǎ ǘǊƛƎƎŜǊŜŘΣ ǘƘŜ ŘŜǾƛŎŜ ǿƛƭƭ ƪŜŜǇ ŀŎǉǳƛǊƛƴƎ 

Řŀǘŀ ǳƴǘƛƭ ŀ ǎǘƻǇ ǎƛƎƴŀƭ ƛǎ ǊŜŎŜƛǾŜŘΦ  

ŘƻǳōƭŜ ¢ǊƛƎƎŜǊ!Ŏǉ¢ƛƳŜ ²ƘŜƴ ǘƘŜ ¢ǊƛƎƎŜǊaƻŘŜ ƛǎ ǎŜǘ ǘƻ CƛȄŜŘtƻƛƴǘǎΣ ǘƘŜ ¢ǊƛƎƎŜǊ!Ŏǉ¢ƛƳŜ ǎǇŜŎƛŦƛŜǎ 

ǘƘŜ ƭŜƴƎǘƘ όƛƴ ǎŜŎƻƴŘύ ƻŦ ǘƘŜ Řŀǘŀ ǘƻ ōŜ ŀŎǉǳƛǊŜŘ ŦƻǊ ŜŀŎƘ ǘǊƛƎƎŜǊΦ 
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¢ǊƛƎƎŜǊhǳǘaƻŘŜψ¢ȅǇŜ5ŜŦ  

¢ǊƛƎƎŜǊhǳǘaƻŘŜ 

/ƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǘƘŜƛǊ ŘŜŦƛƴƛǘƛƻƴǎ ƛƴ ǘƘŜ Lv{ ƳƻŘŜΦ 

¢ǊƛƎƎŜǊhǳǘtǳƭǎŜtƻƭŀǊƛǘȅψ¢ȅǇŜ5ŜŦ 

¢ǊƛƎƎŜǊhǳǘtǳƭǎŜtƻƭŀǊƛǘȅ 

ŘƻǳōƭŜ ¢ǊƛƎƎŜǊ[ŜǾŜƭψŘ.Ƴ 

ŘƻǳōƭŜ ¢ǊƛƎƎŜǊ[ŜǾŜƭψ{ŀŦŜ¢ƛƳŜ 

ŘƻǳōƭŜ ¢ǊƛƎƎŜǊ5Ŝƭŀȅ 

ŘƻǳōƭŜ tǊŜ¢ǊƛƎƎŜǊ¢ƛƳŜ 

¢ǊƛƎƎŜǊ¢ƛƳŜǊ{ȅƴŎψ¢ȅǇŜ5ŜŦ 

¢ǊƛƎƎŜǊ¢ƛƳŜǊ{ȅƴŎ 

ŘƻǳōƭŜ ¢ǊƛƎƎŜǊ¢ƛƳŜǊψtŜǊƛƻŘ 

ǳƛƴǘуψǘ 9ƴŀōƭŜwŜ¢ǊƛƎƎŜǊ 

ŘƻǳōƭŜ wŜ¢ǊƛƎƎŜǊψtŜǊƛƻŘ 

ǳƛƴǘмсψǘ wŜ¢ǊƛƎƎŜǊψ/ƻǳƴǘ 

Dŀƛƴ{ǘǊŀǘŜƎȅψ¢ȅǇŜ5ŜŦ Dŀƛƴ{ǘǊŀǘŜƎȅ {ǇŜŎƛŦȅ ǘƘŜ Ǝŀƛƴ ǎǘǊŀǘŜƎȅ ƻŦ ǘƘŜ ǊŜŎŜƛǾŜǊΥ 

мύ [ƻǿbƻƛǎŜtǊŜŦŜǊǊŜŘΥ ƻǇǘƛƳƛȊŜŘ ŦƻǊ ƭƻǿ ƴƻƛǎŜΦ 

нύ IƛƎƘ[ƛƴŜŀǊƛǘȅtǊŜŦŜǊǊŜŘΥ ƻǇǘƛƳƛȊŜŘ ŦƻǊ ƘƛƎƘ ƭƛƴŜŀǊƛǘȅΦ 

tǊŜŀƳǇƭƛŦƛŜǊ{ǘŀǘŜψ¢ȅǇŜ5ŜŦ 

tǊŜŀƳǇƭƛŦƛŜǊ 

{Ŝǘ ǘƘŜ ǎǘŀǘŜ ƻŦ ǘƘŜ ǇǊŜŀƳǇƭƛŦƛŜǊΥ 

мύ !ǳǘƻhƴΥ ǘƘŜ ǇǊŜŀƳǇƭƛŦƛŜǊ ǿƛƭƭ ōŜ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ŜƴŀōƭŜŘ ŀŎŎƻǊŘƛƴƎ ǘƻ 

ǘƘŜ ǊŜŦŜǊŜƴŎŜ ƭŜǾŜƭ ŀƴŘ ŀǘǘŜƴΦ 

нύ CƻǊŎŜŘhŦŦΥ ǘƘŜ ǇǊŜŀƳǇƭƛŦŜǊ ǿƛƭƭ ōŜ ƪŜǇǘ ƻŦŦ ǊŜƎŀǊŘƭŜǎǎ ǘƘŜ ǊŜŦŜǊŜƴŎŜ 

ƭŜǾŜƭ ŀƴŘ ŀǘǘŜƴΦ 

ǳƛƴǘуψǘ !ƴŀƭƻƎLC.²DǊŀŘŜ {ǇŜŎƛŦȅ ǘƘŜ ƎǊŀŘŜ ƻŦ ŀƴŀƭƻƎ LC ōŀƴŘǿƛŘǘƘΦ 

ǳƛƴǘуψǘ LCDŀƛƴDǊŀŘŜ {ǇŜŎƛŦȅ ǘƘŜ Ǝŀƛƴ ƎǊŀŘŜ ƻŦ ǘƘŜ LCΦ [ŀǊƎŜǊ ƎǊŀŘŜ ƭŜŀŘǎ ǘƻ ŀ ƘƛƎƘŜǊ LC ƎŀƛƴΦ 

ǳƛƴǘуψǘ 9ƴŀōƭŜ5ŜōǳƎaƻŘŜ Set to enable debug mode. Vendor reservation function, please keep 0. 

wŜŦŜǊŜƴŎŜ/ƭƻŎƪ{ƻǳǊŎŜψ¢ȅǇŜ5ŜŦ 

wŜŦŜǊŜƴŎŜ/ƭƻŎƪ{ƻǳǊŎŜ 

/ƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǘƘŜƛǊ ŘŜŦƛƴƛǘƛƻƴǎ ƛƴ ǘƘŜ Lv{ ƳƻŘŜΦ 

ŘƻǳōƭŜ wŜŦŜǊŜƴŎŜ/ƭƻŎƪCǊŜǉǳŜƴŎȅ 

ǳƛƴǘуψǘ 9ƴŀōƭŜwŜŦŜǊŜƴŎŜ/ƭƻŎƪhǳǘ 

{ȅǎǘŜƳ/ƭƻŎƪ{ƻǳǊŎŜψ¢ȅǇŜ5ŜŦ 

{ȅǎǘŜƳ/ƭƻŎƪ{ƻǳǊŎŜ 

ŘƻǳōƭŜ 

9ȄǘŜǊƴŀƭ{ȅǎǘŜƳ/ƭƻŎƪCǊŜǉǳŜƴŎȅ 

ƛƴǘуψǘ !ǘǘŜƴ 

5//ŀƴŎŜƭŜǊaƻŘŜψ¢ȅǇŜ5ŜŦ 

5//ŀƴŎŜƭŜǊaƻŘŜ 

v5/aƻŘŜψ¢ȅǇŜ5ŜŦ 



121 

 

v5/aƻŘŜ 

Ŧƭƻŀǘ v5/LDŀƛƴ 

Ŧƭƻŀǘ v5/vDŀƛƴ 

Ŧƭƻŀǘ v5/tƘŀǎŜ/ƻƳǇ 

ƛƴǘуψǘ 5//LhŦŦǎŜǘ 

ƛƴǘуψǘ 5//vhŦŦǎŜǘ 

[hhǇǘƛƳƛȊŀǘƛƻƴψ¢ȅǇŜ5ŜŦ  

[hhǇǘƛƳƛȊŀǘƛƻƴ 

Specify local oscillator optimization: 

LOOpt_Auto: local oscillator optimization, auto; 

LOOpt_Speed: local oscillator optimization, high sweep speed; 

LOOpt_Spur: local oscillator optimization, low spurious; 

[hhǇǘψtƘŀǎŜbƻƛǎŜΥ [ƻŎŀƭ ƻǎŎƛƭƭŀǘƻǊ ƻǇǘƛƳƛȊŀǘƛƻƴΣ ƭƻǿ ǇƘŀǎŜ ƴƻƛǎŜΦ 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ !ǇǇŜƴŘƛȄ мΦ 

9ȄŀƳǇƭŜ 

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ 

ƛƴǘ 5ŜǾƛŎŜbǳƳ Ґ лΤ 

ǾƻƛŘ ϝ5ŜǾƛŎŜ Ґ b¦[[Τ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ .ƻƻǘtǊƻŦƛƭŜψLhΤ 

.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 

.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 

.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ .ƻƻǘLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜΣ 5ŜǾbǳƳΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

w¢!ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ ¦ǎŜǊtǊƻŦƛƭŜψhΤ 

{ǘŀǘǳǎ Ґ w¢!ψtǊƻŦƛƭŜ5ŜLƴƛǘόϧ5ŜǾƛŎŜΣ ϧ¦ǎŜǊtǊƻŦƛƭŜψhύΤ 

15.4 w¢!ψ/ƻƴŦƛƎǳǊŀǘƛƻƴ 

ƛƴǘ w¢!ψ/ƻƴŦƛƎǳǊŀǘƛƻƴόǾƻƛŘϝϝ 5ŜǾƛŎŜΣ Ŏƻƴǎǘ w¢!ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦϝ tǊƻŦƛƭŜLƴΣ w¢!ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦϝ 

tǊƻŦƛƭŜhǳǘΣ w¢!ψCǊŀƳŜLƴŦƻψ¢ȅǇŜ5ŜŦϝ CǊŀƳŜLƴŦƻύ 

5ŜǎŎǊƛǇǘƛƻƴ 

{Ŝǘ ŘŜǾƛŎŜ ǘƻ ǘƘŜ w¢! ƳƻŘŜ ŀƴŘ ŎƻƴŦƛƎǳǊŀǘŜ ƛǘ ǿƛǘƘ ǇŀǊŀƳŜǘŜǊǎ ǎǇŜŎƛŦƛŜŘ ƛƴ ǘƘŜ w¢!ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦΦ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

ǾƻƛŘ ϝϝ5ŜǾƛŎŜ 5ŜǾƛŎŜ ƘŀƴŘƭŜΦ 

w¢!ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ ϝw¢!ψtǊƻŦƛƭŜLƴ /ƻƴŦƛƎǳǊŀǘƛƻƴ ǇǊƻŦƛƭŜ ŦƻǊ w¢!ƳƻŘŜΦ 

w¢!ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ ϝw¢!ψtǊƻŦƛƭŜhǳǘ CŜŜŘōŀŎƪ ǇǊƻŦƛƭŜ ŦǊƻƳ ǘƘŜ ǎȅǎǘŜƳΦ 

w¢!ψCǊŀƳŜLƴŦƻψ¢ȅǇŜ5ŜŦ ϝ{ǘǊŜŀƳLƴŦƻ ¢ƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǘƘŜ Řŀǘŀ ǎǘǊŜŀƳ ǳƴŘŜǊ ǘƘŜ ŎǳǊǊŜƴǘ 

ŎƻƴŦƛƎǳǊŀǘƛƻƴΦ 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ !ǇǇŜƴŘƛȄ мΦ 

9ȄŀƳǇƭŜ 
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ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ 

ƛƴǘ 5ŜǾƛŎŜbǳƳ Ґ лΤ 

ǾƻƛŘ ϝ5ŜǾƛŎŜ Ґ b¦[[Τ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ .ƻƻǘtǊƻŦƛƭŜψLhΤ 

.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 

.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 

.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ .ƻƻǘLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜΣ 5ŜǾbǳƳΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

w¢!ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜLƴΤ 

w¢!ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜhǳǘΤ 

w¢!ψCǊŀƳŜLƴŦƻψ¢ȅǇŜ5ŜŦ CǊŀƳŜLƴŦƻΤ 

{ǘŀǘǳǎ Ґ w¢!ψtǊƻŦƛƭŜ5ŜLƴƛǘόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴύΤ 

{ǘŀǘǳǎ Ґ w¢!ψ/ƻƴŦƛƎǳǊŀǘƛƻƴόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴΣ ϧtǊƻŦƛƭŜhǳǘΣ ϧCǊŀƳŜLƴŦƻύΤ 

15.5 w¢!ψ.ǳǎ¢ǊƛƎƎŜǊ{ǘŀǊǘ 

ƛƴǘ w¢!ψ.ǳǎ¢ǊƛƎƎŜǊ{ǘŀǊǘόǾƻƛŘ ϝϝ5ŜǾƛŎŜύ 

5ŜǎŎǊƛǇǘƛƻƴ 

[ŀǳƴŎƘ ŀ ōǳǎ ǘǊƛƎƎŜǊΦ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

ǾƻƛŘ ϝϝ5ŜǾƛŎŜ 5ŜǾƛŎŜ ƘŀƴŘƭŜΦ 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ !ǇǇŜƴŘƛȄ мΦ 

9ȄŀƳǇƭŜ 

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ 

ƛƴǘ 5ŜǾƛŎŜbǳƳ Ґ лΤ 

ǾƻƛŘ ϝ5ŜǾƛŎŜ Ґ b¦[[Τ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ .ƻƻǘtǊƻŦƛƭŜψLhΤ 

.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 

.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 

.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ .ƻƻǘLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜΣ 5ŜǾbǳƳΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

w¢!ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜLƴΤ 

w¢!ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜhǳǘΤ 

w¢!ψCǊŀƳŜLƴŦƻψ¢ȅǇŜ5ŜŦ CǊŀƳŜLƴŦƻΤ 

{ǘŀǘǳǎ Ґ w¢!ψtǊƻŦƛƭŜ5ŜLƴƛǘόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴύΤ 

{ǘŀǘǳǎ Ґ w¢!ψ/ƻƴŦƛƎǳǊŀǘƛƻƴόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴΣ ϧtǊƻŦƛƭŜhǳǘΣ ϧCǊŀƳŜLƴŦƻύΤ 

{ǘŀǘǳǎ Ґ w¢!ψ.ǳǎ¢ǊƛƎƎŜǊ{ǘŀǊǘόϧ5ŜǾƛŎŜύΤ 



123 

 

15.6 w¢!ψ.ǳǎ¢ǊƛƎƎŜǊ{ǘƻǇ 

ƛƴǘ w¢!ψ.ǳǎ¢ǊƛƎƎŜǊ{ǘƻǇόǾƻƛŘ ϝϝ5ŜǾƛŎŜύ 

5ŜǎŎǊƛǇǘƛƻƴ 

9ƴŘ ŀ ōǳǎ ǘǊƛƎƎŜǊ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

ǾƻƛŘ ϝϝ5ŜǾƛŎŜ 5ŜǾƛŎŜ ƘŀƴŘƭŜΦ 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ !ǇǇŜƴŘƛȄ мΦ 

9ȄŀƳǇƭŜ 

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ 

ƛƴǘ 5ŜǾƛŎŜbǳƳ Ґ лΤ 

ǾƻƛŘ ϝ5ŜǾƛŎŜ Ґ b¦[[Τ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ .ƻƻǘtǊƻŦƛƭŜψLhΤ 

.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 

.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 

.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ .ƻƻǘLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜΣ 5ŜǾbǳƳΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

w¢!ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜLƴΤ 

w¢!ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜhǳǘΤ 

w¢!ψCǊŀƳŜLƴŦƻψ¢ȅǇŜ5ŜŦ CǊŀƳŜLƴŦƻΤ 

{ǘŀǘǳǎ Ґ w¢!ψtǊƻŦƛƭŜ5ŜLƴƛǘόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴύΤ 

{ǘŀǘǳǎ Ґ w¢!ψ/ƻƴŦƛƎǳǊŀǘƛƻƴόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴΣ ϧtǊƻŦƛƭŜhǳǘΣ ϧCǊŀƳŜLƴŦƻύΤ 

{ǘŀǘǳǎ Ґ w¢!ψ.ǳǎ¢ǊƛƎƎŜǊ{ǘŀǊǘόϧ5ŜǾƛŎŜύΤ 

ǳƛƴǘуψǘ ϝ{ǇŜŎǘǊǳƳ.ƛǘƳŀǇ Ґ ƴŜǿ ǳƛƴǘуψǘώCǊŀƳŜLƴŦƻΦtŀŎƪŜǘ±ŀƭƛŘtƻƛƴǘǎϐΤ 

ǳƛƴǘмсψǘ ϝ{ǇŜŎǘǊǳƳ.ƛǘƳŀǇ Ґ ƴŜǿ ǳƛƴǘмсψǘώCǊŀƳŜLƴŦƻΦCǊŀƳŜIŜƛƎƘǘ ϝ CǊŀƳŜLƴŦƻΦCǊŀƳŜ²ƛŘǘƘϐΤ 

w¢!ψ¢ǊƛƎƎŜǊLƴŦƻψ¢ȅǇŜ5ŜŦ ¢ǊƛƎƎŜǊLƴŦƻΤ 

w¢!ψtƭƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ tƭƻǘLƴŦƻΤ 

aŜŀǎ!ǳȄLƴŦƻψ¢ȅǇŜ5ŜŦ aŜŀǎ!ǳȄLƴŦƻΤ 

{ǘŀǘǳǎ Ґ w¢!ψDŜǘwŜŀƭ¢ƛƳŜ{ǇŜŎǘǊǳƳόϧ5ŜǾƛŎŜΣ {ǇŜŎǘǊǳƳ¢ǊŀŎŜΣ {ǇŜŎǘǊǳƳ.ƛǘƳŀǇΣ  

ϧtƭƻǘLƴŦƻΣ ϧ¢ǊƛƎƎŜǊLƴŦƻΣϧaŜŀǎ!ǳȄLƴŦƻύΤ 

{ǘŀǘǳǎ Ґ w¢!ψ.ǳǎ¢ǊƛƎƎŜǊ{ǘƻǇόϧ5ŜǾƛŎŜύΤ 

ŘŜƭŜǘŜώϐ {ǇŜŎǘǊǳƳ.ƛǘƳŀǇΤ ŘŜƭŜǘŜώϐ {ǇŜŎǘǊǳƳ.ƛǘƳŀǇΤ 

15.7 w¢!ψDŜǘwŜŀƭ¢ƛƳŜ{ǇŜŎǘǊǳƳψwŀǿ 

ƛƴǘ w¢!ψDŜǘwŜŀƭ¢ƛƳŜ{ǇŜŎǘǊǳƳψwŀǿόǾƻƛŘ ϝϝ5ŜǾƛŎŜΣ ǳƛƴǘуψǘ {ǇŜŎǘǊǳƳ{ǘǊŜŀƳώϐΣ 

w¢!ψtƭƻǘLƴŦƻψ¢ȅǇŜ5ŜŦϝ tƭƻǘLƴŦƻΣ w¢!ψ¢ǊƛƎƎŜǊLƴŦƻψ¢ȅǇŜ5ŜŦϝ ¢ǊƛƎƎŜǊLƴŦƻΣ aŜŀǎ!ǳȄLƴŦƻψ¢ȅǇŜ5ŜŦϝ 
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aŜŀǎ!ǳȄLƴŦƻύΤ 

5ŜǎŎǊƛǇǘƛƻƴ 

This function obtains the spectrum data in real-time spectrum mode 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

ǾƻƛŘ ϝϝ5ŜǾƛŎŜ 5ŜǾƛŎŜ ƘŀƴŘƭŜΦ 

ǳƛƴǘуψǘ {ǇŜŎǘǊǳƳ{ǘǊŜŀƳώϐ tƻƛƴǘŜǊ ǘƻ ǘƘŜ ǎǇŜŎǘǊǳƳ ǎǘǊŜŀƳΦ ¢ƘŜ ǎǇŜŎǘǊǳƳ ǎǘǊŜŀƳ ƛǎ ŎƻƴǎƛǎǘŜŘ 

ƻŦ ŎƻƴǘƛƎǳƻǳǎ ǎǇŜŎǘǊŀƭ ŦǊŀƳŜǎΦ ¢ƘŜ ǎǇŜŎǘǊǳƳ ƛǎ ƛƴ ƴƻǊƳŀƭƛȊŜŘ 

ǊŜƭŀǘƛǾŜ ǇƻǿŜǊ ǿƛǘƘ [{. Ŝǉǳŀƭǎ ǘƻ лΦтрŘ.Φ ¢ƘŜ ŀǊǊŀȅ ǎƛȊŜ ƛǎ Ŝǉǳŀƭ ǘƻ 

ǘƘŜ w¢!ψCǊŀƳŜLƴŦƻΦtŀŎƪŜǘ±ŀƭƛŘtƻƛƴǘǎΦ 

w¢!ψtƭƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ  

ϝw¢!ψtƭƻǘLƴŦƻ 

w¢! ƻōǘŀƛƴǎ ǘƘŜ ǎǘǊǳŎǘǳǊŜ ƻŦ ǘƘŜ ŘǊŀǿƛƴƎ ƛƴŦƻǊƳŀǘƛƻƴ ǊŜǘǳǊƴŜŘ ŀŦǘŜǊ 

ŀŎǉǳƛǎƛǘƛƻƴΦ 

w¢!ψ¢ǊƛƎƎŜǊLƴŦƻψ¢ȅǇŜ5ŜŦ  

ϝ¢ǊƛƎƎŜǊLƴŦƻ 

¢ǊƛƎƎŜǊ ƛƴŦƻǊƳŀǘƛƻƴΦ 

aŜŀǎ!ǳȄLƴŦƻψ¢ȅǇŜ5ŜŦ  

ϝaŜŀǎ!ǳȄLƴŦƻ 

!ǳȄƛƭƛŀǊȅ ƳŜŀǎǳǊŜƳŜƴǘ ƛƴŦƻǊƳŀǘƛƻƴΦ 

w¢!ψtƭƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ 

Ŧƭƻŀǘ {ŎŀƭŜ¢ƻŘ.Ƴ !ōǎƻƭǳǘŜ ǇƻǿŜǊ ǎǇŜŎǘǊǳƳ Ґ {ǇŜŎǘǊǳƳ{ǘǊŜŀƳώϐ ϝ {ŎŀƭŜ¢ƻŘ.Ƴ Ҍ 

hŦŦǎŜǘ¢ƻŘ.ƳΦ Ŧƭƻŀǘ hŦŦǎŜǘ¢ƻŘ.Ƴ 

ǳƛƴǘспψǘ {ǇŜŎǘǊǳƳ.ƛǘƳŀǇLƴŘŜȄ ¢ƘŜ ǇŀŎƪŜǘ ƛƴŘŜȄ ŀƴŘ ŦǊŀƳŜ ƛƴŘŜȄ ǘƻ ǘƘŜ ǿƘƻƭŜ ǎǇŜŎǘǊǳƳ ǎǘǊŜŀƳΦ 

w¢!ψ¢ǊƛƎƎŜǊLƴŦƻψ¢ȅǇŜ5ŜŦ 

ǳƛƴǘспψǘ {ȅǎ¢ƛƳŜǊ/ƻǳƴǘhŦCƛǊǎǘ5ŀǘŀtƻƛƴǘ /ƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǘƘŜƛǊ ŘŜŦƛƴƛǘƛƻƴǎ ƛƴ ǘƘŜ Lv{ ƳƻŘŜΦ 

ǳƛƴǘмсψǘ LƴtŀŎƪŜǘ¢ǊƛƎƎŜǊŜŘ5ŀǘŀ{ƛȊŜ 

ǳƛƴǘмсψǘ LƴtŀŎƪŜǘ¢ǊƛƎƎŜǊ9ŘƎŜǎ 

ǳƛƴǘонψǘ {ǘŀǊǘ5ŀǘŀLƴŘŜȄhŦ¢ǊƛƎƎŜǊ9ŘƎŜǎώнрϐ 

ǳƛƴǘспψǘ {ȅǎ¢ƛƳŜǊ/ƻǳƴǘhŦ9ŘƎŜǎώнрϐ 

ƛƴǘуψǘ 9ŘƎŜ¢ȅǇŜώнрϐ 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ !ǇǇŜƴŘƛȄ 

мΦ 

9ȄŀƳǇƭŜ 

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ 

ƛƴǘ 5ŜǾƛŎŜbǳƳ Ґ лΤ 

ǾƻƛŘ ϝ5ŜǾƛŎŜ Ґ b¦[[Τ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ .ƻƻǘtǊƻŦƛƭŜψLhΤ 

.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 

.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 

.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ .ƻƻǘLƴŦƻΤ 
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{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜΣ 5ŜǾbǳƳΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

w¢!ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜLƴΤ 

w¢!ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜhǳǘΤ 

w¢!ψCǊŀƳŜLƴŦƻψ¢ȅǇŜ5ŜŦ CǊŀƳŜLƴŦƻΤ 

{ǘŀǘǳǎ Ґ w¢!ψtǊƻŦƛƭŜ5ŜLƴƛǘόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴύΤ 

{ǘŀǘǳǎ Ґ w¢!ψ/ƻƴŦƛƎǳǊŀǘƛƻƴόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴΣ ϧtǊƻŦƛƭŜhǳǘΣ ϧCǊŀƳŜLƴŦƻύΤ 

ǳƛƴǘуψǘ ϝ{ǇŜŎǘǊǳƳ.ƛǘƳŀǇ Ґ ƴŜǿ ǳƛƴǘуψǘώCǊŀƳŜLƴŦƻΦtŀŎƪŜǘ±ŀƭƛŘtƻƛƴǘǎϐΤ 

w¢!ψ¢ǊƛƎƎŜǊLƴŦƻψ¢ȅǇŜ5ŜŦ ¢ǊƛƎƎŜǊLƴŦƻΤ 

w¢!ψtƭƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ tƭƻǘLƴŦƻΤ 

aŜŀǎ!ǳȄLƴŦƻψ¢ȅǇŜ5ŜŦ aŜŀǎ!ǳȄLƴŦƻΤ 

{ǘŀǘǳǎ Ґ w¢!ψDŜǘwŜŀƭ¢ƛƳŜ{ǇŜŎǘǊǳƳψwŀǿόϧ5ŜǾƛŎŜΣ {ǇŜŎǘǊǳƳ¢ǊŀŎŜΣ {ǇŜŎǘǊǳƳ.ƛǘƳŀǇΣ  

ϧtƭƻǘLƴŦƻΣ ϧ¢ǊƛƎƎŜǊLƴŦƻΣϧaŜŀǎ!ǳȄLƴŦƻύΤ 

ŘŜƭŜǘŜώϐ {ǇŜŎǘǊǳƳ.ƛǘƳŀǇΤ 

 

15.8 w¢!ψDŜǘwŜŀƭ¢ƛƳŜ{ǇŜŎǘǊǳƳ 

ƛƴǘ w¢!ψDŜǘwŜŀƭ¢ƛƳŜ{ǇŜŎǘǊǳƳόǾƻƛŘϝϝ 5ŜǾƛŎŜΣ ǳƛƴǘуψǘ {ǇŜŎǘǊǳƳ{ǘǊŜŀƳώϐΣ ǳƛƴǘмсψǘ 

{ǇŜŎǘǊǳƳ.ƛǘƳŀǇώϐΣ w¢!ψtƭƻǘLƴŦƻψ¢ȅǇŜ5ŜŦϝ tƭƻǘLƴŦƻΣ w¢!ψ¢ǊƛƎƎŜǊLƴŦƻψ¢ȅǇŜ5ŜŦϝ ¢ǊƛƎƎŜǊLƴŦƻΣ 

aŜŀǎ!ǳȄLƴŦƻψ¢ȅǇŜ5ŜŦϝ aŜŀǎ!ǳȄLƴŦƻύ 

5ŜǎŎǊƛǇǘƛƻƴ 

DŜǘ ǊŜŀƭπǘƛƳŜ ǎǇŜŎǘǊǳƳ ŦǊŀƳŜǎ ŀƴŘ ǇǊƻōŀōƛƭƛǘȅ ŘŜƴǎƛǘȅ Ǉƭƻǘ ƛƴ w¢! ƳƻŘŜΦ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

ǾƻƛŘ ϝϝ5ŜǾƛŎŜ 5ŜǾƛŎŜ ƘŀƴŘƭŜΦ 

ǳƛƴǘуψǘ {ǇŜŎǘǊǳƳ{ǘǊŜŀƳώϐ tƻƛƴǘŜǊ ǘƻ ǘƘŜ ǎǇŜŎǘǊǳƳ ǎǘǊŜŀƳΦ ¢ƘŜ ǎǇŜŎǘǊǳƳ ǎǘǊŜŀƳ ƛǎ ŎƻƴǎƛǎǘŜŘ 

ƻŦ ŎƻƴǘƛƎǳƻǳǎ ǎǇŜŎǘǊŀƭ ŦǊŀƳŜǎΦ ¢ƘŜ ǎǇŜŎǘǊǳƳ ƛǎ ƛƴ ƴƻǊƳŀƭƛȊŜŘ 

ǊŜƭŀǘƛǾŜ ǇƻǿŜǊ ǿƛǘƘ [{. Ŝǉǳŀƭǎ ǘƻ лΦтрŘ.Φ ¢ƘŜ ŀǊǊŀȅ ǎƛȊŜ ƛǎ Ŝǉǳŀƭ ǘƻ 

ǘƘŜ w¢!ψCǊŀƳŜLƴŦƻΦtŀŎƪŜǘ±ŀƭƛŘtƻƛƴǘǎΦ 

ǳƛƴǘмсψǘ {ǇŜŎǘǊǳƳ.ƛǘƳŀǇώϐ tƻƛƴǘŜǊ ǘƻ ǘƘŜ ǇǊƻōŀōƛƭƛǘȅ ŘŜƴǎƛǘȅ ǇƭƻǘΦ LǘΩǎ ŀ ōƛǘƳŀǇ ǿƛǘƘ ŀ ǎƛȊŜ ƻŦ 

w¢!ψCǊŀƳŜLƴŦƻψ¢ȅǇŜ5ŜŦΦCǊŀƳŜIŜƛƎƘǘϝ 

w¢!ψCǊŀƳŜLƴŦƻψ¢ȅǇŜ5ŜŦΦCǊŀƳŜ²ƛŘǘƘ ŀƴŘ ƻǊƎŀƴƛȊŜŘ ǿƛǘƘ ƻƴŜ 

ŘŜƳƻƴ ŀǊǊŀȅΦ 

w¢!ψtƭƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ ϝw¢!ψtƭƻǘLƴŦƻ w¢! ƻōǘŀƛƴǎ ǘƘŜ ǎǘǊǳŎǘǳǊŜ ƻŦ ǘƘŜ ŘǊŀǿƛƴƎ ƛƴŦƻǊƳŀǘƛƻƴ ǊŜǘǳǊƴŜŘ ŀŦǘŜǊ 

ŀŎǉǳƛǎƛǘƛƻƴΦ 

w¢!ψ¢ǊƛƎƎŜǊLƴŦƻψ¢ȅǇŜ5ŜŦ ϝ¢ǊƛƎƎŜǊLƴŦƻ ¢ǊƛƎƎŜǊ ƛƴŦƻǊƳŀǘƛƻƴΦ 

aŜŀǎ!ǳȄLƴŦƻψ¢ȅǇŜ5ŜŦ ϝaŜŀǎ!ǳȄLƴŦƻ !ǳȄƛƭƛŀǊȅ ƳŜŀǎǳǊŜƳŜƴǘ ƛƴŦƻǊƳŀǘƛƻƴΦ 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ !ǇǇŜƴŘƛȄ мΦ 
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9ȄŀƳǇƭŜ 

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ 

ƛƴǘ 5ŜǾƛŎŜbǳƳ Ґ лΤ 

ǾƻƛŘ ϝ5ŜǾƛŎŜ Ґ b¦[[Τ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ .ƻƻǘtǊƻŦƛƭŜψLhΤ 

.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 

.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 

.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ .ƻƻǘLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜΣ 5ŜǾbǳƳΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

w¢!ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜLƴΤ 

w¢!ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜhǳǘΤ 

w¢!ψCǊŀƳŜLƴŦƻψ¢ȅǇŜ5ŜŦ CǊŀƳŜLƴŦƻΤ 

{ǘŀǘǳǎ Ґ w¢!ψtǊƻŦƛƭŜ5ŜLƴƛǘόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴύΤ 

{ǘŀǘǳǎ Ґ w¢!ψ/ƻƴŦƛƎǳǊŀǘƛƻƴόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴΣ ϧtǊƻŦƛƭŜhǳǘΣ ϧCǊŀƳŜLƴŦƻύΤ 

ǳƛƴǘуψǘ ϝ{ǇŜŎǘǊǳƳ.ƛǘƳŀǇ Ґ ƴŜǿ ǳƛƴǘуψǘώCǊŀƳŜLƴŦƻΦtŀŎƪŜǘ±ŀƭƛŘtƻƛƴǘǎϐΤ 

ǳƛƴǘмсψǘ ϝ{ǇŜŎǘǊǳƳ.ƛǘƳŀǇ Ґ ƴŜǿ ǳƛƴǘмсψǘώCǊŀƳŜLƴŦƻΦCǊŀƳŜIŜƛƎƘǘ ϝ CǊŀƳŜLƴŦƻΦCǊŀƳŜ²ƛŘǘƘϐΤ 

w¢!ψ¢ǊƛƎƎŜǊLƴŦƻψ¢ȅǇŜ5ŜŦ ¢ǊƛƎƎŜǊLƴŦƻΤ 

w¢!ψtƭƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ tƭƻǘLƴŦƻΤ 

aŜŀǎ!ǳȄLƴŦƻψ¢ȅǇŜ5ŜŦ aŜŀǎ!ǳȄLƴŦƻΤ 

{ǘŀǘǳǎ Ґ w¢!ψDŜǘwŜŀƭ¢ƛƳŜ{ǇŜŎǘǊǳƳόϧ5ŜǾƛŎŜΣ {ǇŜŎǘǊǳƳ¢ǊŀŎŜΣ {ǇŜŎǘǊǳƳ.ƛǘƳŀǇΣ  

ϧtƭƻǘLƴŦƻΣ ϧ¢ǊƛƎƎŜǊLƴŦƻΣϧaŜŀǎ!ǳȄLƴŦƻύΤ 

ŘŜƭŜǘŜώϐ {ǇŜŎǘǊǳƳ.ƛǘƳŀǇΤ ŘŜƭŜǘŜώϐ {ǇŜŎǘǊǳƳ.ƛǘƳŀǇΤ 

15.9 w¢!ψ{ȅƴŎ¢ƛƳŜǊ 

ƛƴǘ w¢!ψ{ȅƴŎ¢ƛƳŜǊόǾƻƛŘϝϝ 5ŜǾƛŎŜύ 

5ŜǎŎǊƛǇǘƛƻƴ 

{ȅƴŎƘǊƻƴƛȊŜ ǘƘŜ ǘǊƛƎƎŜǊ ǘƛƳŜǊ ōȅ ŜȄǘŜǊƴŀƭ ǘǊƛƎƎŜǊ ƻǊ ǘƘŜ мtt{ ƻŦ ǘƘŜ ōǳƛƭǘπƛƴ Db{{Φ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

ǾƻƛŘ ϝϝ5ŜǾƛŎŜ 5ŜǾƛŎŜ ƘŀƴŘƭŜΦ 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ !ǇǇŜƴŘƛȄ мΦ 

9ȄŀƳǇƭŜ 

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ 

ƛƴǘ 5ŜǾƛŎŜbǳƳ Ґ лΤ 

ǾƻƛŘ ϝ5ŜǾƛŎŜ Ґ b¦[[Τ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ .ƻƻǘtǊƻŦƛƭŜψLhΤ 

.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 
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.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 

.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ .ƻƻǘLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜΣ 5ŜǾbǳƳΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

w¢!ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜLƴΤ 

w¢!ψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜhǳǘΤ 

w¢!ψCǊŀƳŜLƴŦƻψ¢ȅǇŜ5ŜŦ CǊŀƳŜLƴŦƻΤ 

{ǘŀǘǳǎ Ґ w¢!ψtǊƻŦƛƭŜ5ŜLƴƛǘόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴύΤ 

tǊƻŦƛƭŜLƴΦ¢ǊƛƎƎŜǊ{ƻǳǊŎŜ Ґ ¢ƛƳŜǊΤ 

{ǘŀǘǳǎ Ґ w¢!ψ/ƻƴŦƛƎǳǊŀǘƛƻƴόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴΣ ϧtǊƻŦƛƭŜhǳǘΣ ϧCǊŀƳŜLƴŦƻύΤ 

{ǘŀǘǳǎ Ґ w¢!ψ{ȅƴŎ¢ƛƳŜǊό5ŜǾƛŎŜύΤ  
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16 !{D όhǇǘƛƻƴύ 

!{D ƛǎ ŀƴ ŀǳȄƛƭƛŀǊȅ ǎƻǳǊŎŜ ŦǳƴŎǘƛƻƴ ǘƘŀǘ Ŏŀƴ ƻǳǘǇǳǘ ǎǘƻƴŜ ǎƛƎƴŀƭ ƻǊ ǎǿŜŜǇ ǎƛƎƴŀƭΦ 

16.1 !{DψtǊƻŦƛƭŜ5ŜLƴƛǘ 

ƛƴǘ !{DψtǊƻŦƛƭŜ5ŜLƴƛǘόǾƻƛŘϝϝ 5ŜǾƛŎŜΣ !{DψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦϝ tǊƻŦƛƭŜύ 

5ŜǎŎǊƛǇǘƛƻƴ 

¢ƘŜ ŦǳƴŎǘƛƻƴ ƛƴƛǘƛŀƭƛȊŜǎ ǘƘŜ ǊŜƭŜǾŀƴǘ ǇŀǊŀƳŜǘŜǊǎ ƻŦ ǘƘŜ !{D ŦǳƴŎǘƛƻƴ ŀƴŘ ƛƴƛǘƛŀƭƛȊŜ ǘƘŜ ŀƴŀƭƻƎ ǎƛƎƴŀƭ ƎŜƴŜǊŀǘƻǊΦ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

ǾƻƛŘ ϝϝ5ŜǾƛŎŜ 5ŜǾƛŎŜ ƘŀƴŘƭŜΦ 

!{DψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ ϝtǊƻŦƛƭŜ tƻƛƴǘŜǊ ǘƻ ǘƘŜ ŘŜŦŀǳƭǘ ǇǊƻŦƛƭŜΦ 

!{DψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ 

ŘƻǳōƭŜ   /ŜƴǘŜǊCǊŜǉψIȊ /ŜƴǘŜǊ ŦǊŜǉǳŜƴŎȅ ƛƴ IȊΦ 

ŘƻǳōƭŜ   [ŜǾŜƭψŘ.Ƴ hǳǘǇǳǘ ƭŜǾŜƭ ƛƴ Ř.ƳΦ 

ŘƻǳōƭŜ   {ǘŀǊǘCǊŜǉψIȊ 
{ǇŜŎƛŦȅ ǘƘŜ ǎǘŀǊǘ ŦǊŜǉǳŜƴŎȅ ƻŦ ǘƘŜ ŦǊŜǉǳŜƴŎȅ ǎǿŜŜǇ ǿƘŜƴ ǘƘŜ ƳƻŘŜ ƻŦ !{D 

ƛǎ ǎŜǘ ǘƻ !{DψCǊŜǉǳŜƴŎȅ{ǿŜŜǇΦ 

ŘƻǳōƭŜ   {ǘƻǇCǊŜǉψIȊ 
{ǇŜŎƛŦȅ ǘƘŜ ǎǘƻǇ ŦǊŜǉǳŜƴŎȅ ƻŦ ǘƘŜ ŦǊŜǉǳŜƴŎȅ ǎǿŜŜǇ ǿƘŜƴ ǘƘŜ ƳƻŘŜ ƻŦ !{D 

ƛǎ ǎŜǘ ǘƻ !{DψCǊŜǉǳŜƴŎȅ{ǿŜŜǇΦ 

ŘƻǳōƭŜ   {ǘŜǇCǊŜǉψIȊ 
{ǇŜŎƛŦȅ ǘƘŜ ǎǘŜǇ ŦǊŜǉǳŜƴŎȅ ƻŦ ǘƘŜ ŦǊŜǉǳŜƴŎȅ ǎǿŜŜǇ ǿƘŜƴ ǘƘŜ ƳƻŘŜ ƻŦ !{D 

ƛǎ ǎŜǘ ǘƻ !{DψCǊŜǉǳŜƴŎȅ{ǿŜŜǇΦ 

ŘƻǳōƭŜ   {ǘŀǊǘ[ŜǾŜƭψŘ.Ƴ 
{ǇŜŎƛŦȅ ǘƘŜ ǎǘŀǊǘ ǇƻǿŜǊ ƭŜǾŜƭ ƻŦ ǘƘŜ ƭŜǾŜƭ ǎǿŜŜǇ ǿƘŜƴ ǘƘŜ ƳƻŘŜ ƻŦ !{D ƛǎ ǎŜǘ 

ǘƻ !{DψtƻǿŜǊ{ǿŜŜǇΦ 

ŘƻǳōƭŜ   {ǘƻǇ[ŜǾŜƭψŘ.Ƴ 
{ǇŜŎƛŦȅ ǘƘŜ ǎǘƻǇ power level ƭŜǾŜƭ ƻŦ ǘƘŜ ƭŜǾŜƭ ǎǿŜŜǇ ǿƘŜƴ ǘƘŜ ƳƻŘŜ ƻŦ !{D 

ƛǎ ǎŜǘ ǘƻ !{DψtƻǿŜǊ{ǿŜŜǇΦ 

ŘƻǳōƭŜ   {ǘŜǇ[ŜǾŜƭψŘ.Ƴ 
{ǇŜŎƛŦȅ ǘƘŜ ǎǘŜǇ power ƭŜǾŜƭ ƻŦ ǘƘŜ ƭŜǾŜƭ ǎǿŜŜǇ ǿƘŜƴ ǘƘŜ ƳƻŘŜ ƻŦ !{D ƛǎ ǎŜǘ 

ǘƻ !{DψtƻǿŜǊ{ǿŜŜǇΦ 

ŘƻǳōƭŜ   5ǿŜƭƭ¢ƛƳŜψǎ {ǇŜŎƛŦȅ ǘƘŜ ŘǿŜƭƭ ǘƛƳŜ ƛƴ ǎŜŎƻƴŘ ŦƻǊ ǇƻǿŜǊ ƻǊ ŦǊŜǉǳŜƴŎȅ ǎǿŜŜǇΦ 

ŘƻǳōƭŜ wŜŦŜǊŜƴŎŜ/ƭƻŎƪCǊŜǉǳŜƴŎȅ 
{ǇŜŎƛŦȅ ǘƘŜ ǊŜŦŜǊŜƴŎŜ ŎƭƻŎƪ ŦǊŜǉǳŜƴŎȅ ƛƴ IȊΦ Lǘ ŀƭƭƻǿǎ ǳǎŜǊ ǘƻ ŀŘƧǳǎǘ 

ŦǊŜǉǳŜƴŎȅ ŀŎŎǳǊŀŎȅ ƳŀƴǳŀƭƭȅΦ 

wŜŦŜǊŜƴŎŜ/ƭƻŎƪ{ƻǳǊŎŜψ¢ȅǇŜ5ŜŦ 

wŜŦŜǊŜƴŎŜ/ƭƻŎƪ{ƻǳǊŎŜ 

{ǇŜŎƛŦȅ ǘƘŜ ǊŜŦŜǊŜƴŎŜ ŎƭƻŎƪΥ 

мύ wŜŦŜǊŜƴŎŜ/ƭƻŎƪ{ƻǳǊŎŜψLƴǘŜǊƴŀƭΥ ǘƘŜ ƛƴǘŜǊƴŀƭ ǊŜŦŜǊŜƴŎŜ ŎƭƻŎƪ όмлaIȊ ŀǎ 

ŘŜŦŀǳƭǘύ ƛǎ ǳǎŜŘΤ 

нύ wŜŦŜǊŜƴŎŜ/ƭƻŎƪ{ƻǳǊŎŜψ9ȄǘŜǊƴŀƭΥ ǘƘŜ ŜȄǘŜǊƴŀƭ ǊŜŦŜǊŜƴŎŜ ŎƭƻŎƪ όмлaIȊ ŀǎ 

ŘŜŦŀǳƭǘύ ƛǎ ǳǎŜŘΣ ŀƴŘ ƛŦ ǘƘŜ ŜȄǘŜǊƴŀƭ ǊŜŦŜǊŜƴŎŜ ŎƭƻŎƪ Ŏŀƴ ƴƻǘ ōŜ ƭƻŎƪŜŘΣ ƛǘ ǿƛƭƭ 

ŀǳǘƻƳŀǘƛŎŀƭƭȅ ǎǿƛǘŎƘ ǘƻ ǘƘŜ ƛƴǘŜǊƴŀƭ ǊŜŦŜǊŜƴŎŜ ŎƭƻŎƪΤ 
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оύ wŜŦŜǊŜƴŎŜ/ƭƻŎƪ{ƻǳǊŎŜψLƴǘŜǊƴŀƭψtǊŜƳƛǳƳΥ ǘƘŜ ƛƴǘŜǊƴŀƭ ƘƛƎƘ ǉǳŀƭƛǘȅ 

ό5h/·h ƻǊ h/·hύ ŎƭƻŎƪ ǎƻǳǊŎŜ ƛǎ ǳǎŜŘΤ 

пύ wŜŦŜǊŜƴŎŜ/ƭƻŎƪ{ƻǳǊŎŜψ9ȄǘŜǊƴŀƭψCƻǊŎŜŘΥ ǘƘŜ ŜȄǘŜǊƴŀƭ ǊŜŦŜǊŜƴŎŜ ŎƭƻŎƪ 

όмлaIȊ ŀǎ ŘŜŦŀǳƭǘύ ƛǎ ǳǎŜŘ ŀƴŘ ǿƛƭƭ ƴƻǘ ŎƘŀƴƎŜ ǘƻ ǘƘŜ ƛƴǘŜǊƴŀƭ ǎƻǳǊŎŜ ŜǾŜƴ ƛŦ 

ƛǘ Ŏŀƴ ƴƻǘ ōŜ ƭƻŎƪŜŘΦ 

!{DψtƻǊǘψ¢ȅǇŜ5ŜŦ tƻǊǘ 

{ǇŜŎƛŦȅ ǘƘŜ ƻǳǘǇǳǘ ǇƻǊǘ ƻŦ ƎŜƴŜǊŀǘƻǊΥ 

мύ !{DψtƻǊǘψ9ȄǘŜǊƴŀƭΥ ¢ƘŜ ǎƛƎƴŀƭ ƛǎ ƻǳǘǇǳǘ ǘƻ ǘƘŜ ŜȄǘŜǊƴŀƭ ǇƻǊǘ 

нύ !{DψtƻǊǘψLƴǘŜǊƴŀƭΥ ¢ƘŜ ǎƛƎƴŀƭ ƛǎ ƻǳǘǇǳǘ ǘƻ ǘƘŜ ǊŜŎŜƛǾŜǊ ǘƘǊƻǳƎƘ ŀƴ ƛƴǘŜǊƴŀƭ 

ǇŀǘƘ 

!{DψaƻŘŜψ¢ȅǇŜ5ŜŦ aƻŘŜ 

{ǇŜŎƛŦȅ ǘƘŜ ǿƻǊƪƛƴƎ ƳƻŘŜ ƻŦ ƎŜƴŜǊŀǘƻǊΥ 

мύ !{DψaǳǘŜΤ 

нύ !{DψCƛȄŜŘtƻƛƴǘΤ 

оύ !{DψCǊŜǉǳŜƴŎȅ{ǿŜŜǇΤ 

пύ !{DψtƻǿŜǊ{ǿŜŜǇΦ 

!{Dψ¢ǊƛƎƎŜǊ{ƻǳǊŎŜψ¢ȅǇŜ5ŜŦ 

¢ǊƛƎƎŜǊ{ƻǳǊŎŜ 

{ǇŜŎƛŦȅ ǘƘŜ ǘǊƛƎƎŜǊ ǎƻǳǊŎŜΥ 

мύ !{Dψ¢ǊƛƎƎŜǊLƴψCǊŜŜwǳƴΥ ŦǊŜŜ ǊǳƴƴƛƴƎΤ 

нύ !{Dψ¢ǊƛƎƎŜǊLƴψ9ȄǘŜǊƴŀƭΥ ŜȄǘŜǊƴŀƭ ǘǊƛƎƎŜǊΤ 

оύ !{Dψ¢ǊƛƎƎŜǊLƴψ.ǳǎΥ ǘƛƳŜǊ ǘǊƛƎƎŜǊƛƴƎΦ 

!{Dψ¢ǊƛƎƎŜǊLƴaƻŘŜψ¢ȅǇŜ5ŜŦ 

¢ǊƛƎƎŜǊLƴaƻŘŜ 

{ǇŜŎƛŦȅ {ƛƎƴŀƭ DŜƴŜǊŀǘƻǊ ǘǊƛƎƎŜǊ ƛƴ ƳƻŘŜΥ 

мύ !{Dψ¢ǊƛƎƎŜǊLƴaƻŘŜψbǳƭƭΥ ŦǊŜŜ ǊǳƴƴƛƴƎΤ 

нύ !{Dψ¢ǊƛƎƎŜǊLƴaƻŘŜψ{ƛƴƎƭŜtƻƛƴǘΥ ǎƛƴƎƭŜ Ǉƻƛƴǘ ǘǊƛƎƎŜǊ όǘǊƛƎƎŜǊ ŀ ǎƛƴƎƭŜ 

ŦǊŜǉǳŜƴŎȅ ƻǊ ǇƻǿŜǊ ŎƻƴŦƛƎǳǊŀǘƛƻƴύΤ 

оύ !{Dψ¢ǊƛƎƎŜǊLƴaƻŘŜψ{ƛƴƎƭŜ{ǿŜŜǇΥ ǎƛƴƎƭŜ ǎǿŜŜǇ ǘǊƛƎƎŜǊ όǘǊƛƎƎŜǊ ŀ ǎǿŜŜǇ 

ǘƘŀǘ ǘŀƪŜǎ ƻƴŜ ŎȅŎƭŜ ŀǘ ŀ ǘƛƳŜύΤ 

пύ !{Dψ¢ǊƛƎƎŜǊLƴaƻŘŜψ/ƻƴǘƛƴƻǳǎΥ Ŏƻƴǘƛƴǳƻǳǎ ǎǿŜǇ ǘǊƛƎƎŜǊ όǘǊƛƎƎŜǊ ŀ 

Ŏƻƴǘƛƴǳƻǳǎ ǎƛƎƴŀƭύΦ 

!{Dψ¢ǊƛƎƎŜǊhǳǘaƻŘŜψ¢ȅǇŜ5ŜŦ 

¢ǊƛƎƎŜǊhǳǘaƻŘŜ 

{ǇŜŎƛŦȅ {ƛƎƴŀƭ DŜƴŜǊŀǘƻǊ ǘǊƛƎƎŜǊ ƻǳǘ ƳƻŘŜΥ 

мύ !{Dψ¢ǊƛƎƎŜǊhǳǘaƻŘŜψbǳƭƭΥ ǘǊƛƎƎŜǊ ƻǳǘ ƛǎ ŘƛǎŀōƭŜŘΤ 

нύ !{Dψ¢ǊƛƎƎŜǊhǳǘaƻŘŜψ{ƛƴƎƭŜtƻƛƴǘΥ ŀ ǘǊƛƎƎŜǊ ǇǳƭǎŜ ǿƛƭƭ ōŜ ǎŜƴǘ ƻƴŎŜ ŀ 

ŦǊŜǉǳŜƴŎȅ ƘƻǇ ƛǎ ŎƻƳǇƭŜǘŜŘΤ 

оύ !{Dψ¢ǊƛƎƎŜǊhǳǘaƻŘŜψ{ƛƴƎƭŜ{ǿŜŜǇΥ ŀ ǘǊƛƎƎŜǊ ǇǳƭǎŜ ǿƛƭƭ ōŜ ǎŜƴǘ ƻƴŎŜ ŀ Ŧǳƭƭ 

ǘǊŀŎŜ ǎǿŜŜǇ ƛǎ ŎƻƳǇƭŜǘŜŘΤ 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ !ǇǇŜƴŘƛȄ мΦ 

9ȄŀƳǇƭŜ 

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ 

ƛƴǘ 5ŜǾƛŎŜbǳƳ Ґ лΤ 

ǾƻƛŘ ϝ5ŜǾƛŎŜ Ґ b¦[[Τ 
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.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ ϝ.ƻƻǘtǊƻŦƛƭŜψLhΤ 

.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 

.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 

.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ ϝ.ƻƻǘLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜΣ 5ŜǾbǳƳΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

!{DψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ ϝtǊƻŦƛƭŜΤ 

{ǘŀǘǳǎҐ !{DψtǊƻŦƛƭŜ5ŜLƴƛǘόϧ5ŜǾƛŎŜΣ tǊƻŦƛƭŜύΤ 

16.2 !{Dψ/ƻƴŦƛƎǳǊŀǘƛƻƴ 

ƛƴǘ !{Dψ/ƻƴŦƛƎǳǊŀǘƛƻƴόǾƻƛŘ ϝϝ5ŜǾƛŎŜΣ !{DψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ ϝtǊƻŦƛƭŜLƴΣ !{DψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ 

ϝtǊƻŦƛƭŜhǳǘΣ!{DψLƴŦƻψ¢ȅǇŜ5ŜŦ ϝ!{DψLƴŦƻύ 

5ŜǎŎǊƛǇǘƛƻƴ 

/ƻƴŦƛƎǳǊŜ ǘƘŜ ŘŜǾƛŎŜ ǘƻ !{DaƻŘŜ ŀƴŘ ǊŜƭŀǘŜŘ ǇŀǊŀƳŜǘŜǊǎ ǎǳŎƘ ŀǎ ŎŜƴǘŜǊ ŦǊŜǉǳŜƴŎȅΣ ǇƻǿŜǊΣ ŀƴŘ ŘǿŜƭƭ ǘƛƳŜΦ  

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

ǾƻƛŘ ϝϝ5ŜǾƛŎŜ 5ŜǾƛŎŜ ƘŀƴŘƭŜΦ 

!{DψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ ϝtǊƻŦƛƭŜLƴ /ƻƴŦƛƎǳǊŀǘƛƻƴ ǇǊƻŦƛƭŜ ŦƻǊ !{D ƳƻŘŜΦ 

!{DψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ ϝtǊƻŦƛƭŜhǳǘ CŜŜŘōŀŎƪ ǇǊƻŦƛƭŜ ŦǊƻƳ ǘƘŜ ǎȅǎǘŜƳΦ 

!{DψLƴŦƻψ¢ȅǇŜ5ŜŦ ϝ!{DψLƴŦƻ ¢ƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ !{D ǳƴŘŜǊ ŎǳǊǊŜƴǘ ŎƻƴŦƛƎǳǊŀǘƛƻƴΦ 

!{DψLƴŦƻψ¢ȅǇŜ5ŜŦ 

ǳƛƴǘонψǘ {ǿŜŜǇtƻƛƴǘǎ bǳƳōŜǊ ƻŦ ǎǿŜŜǇƛƴƎ ǇƻƛƴǘǎΦ 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ !ǇǇŜƴŘƛȄ мΦ 

9ȄŀƳǇƭŜ 

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ 

ƛƴǘ 5ŜǾƛŎŜbǳƳ Ґ лΤ 

ǾƻƛŘ ϝ5ŜǾƛŎŜ Ґ b¦[[Τ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ ϝ.ƻƻǘtǊƻŦƛƭŜψLhΤ 

.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 

.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 

.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ ϝ.ƻƻǘLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜΣ 5ŜǾbǳƳΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

!{DψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜLƴΤ 

!{DψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜhǳǘΤ 

!{DψLƴŦƻψ¢ȅǇŜ5ŜŦ !{DψLƴŦƻΤ 

tǊƻŦƛƭŜLƴΦ /ŜƴǘŜǊCǊŜǉψIȊ Ґ мŜфΤ 

{ǘŀǘǳǎ Ґ !{Dψ/ƻƴŦƛƎǳǊŀǘƛƻƴόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴΣ ϧtǊƻŦƛƭŜhǳǘΣ ϧ!{DψLƴŦƻύΤ 
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17 !{5 

¢ƘŜ !{5 ŦǳƴŎǘƛƻƴ ƛǎ ǳǎŜŘ ŦƻǊ ŘŜƳƻŘǳƭŀǘƛƻƴ ƻŦ ŀƴŀƭƻƎ ƳƻŘǳƭŀǘŜŘ ǎƛƎƴŀƭǎ ǎǳŎƘ ŀǎ !a ŀƴŘ Ca ǎƛƎƴŀƭǎΦ 

17.1 !{5ψhǇŜƴ 

ǾƻƛŘ !{5ψhǇŜƴ όǾƻƛŘ ϝϝ!ƴŀƭƻƎaƻŘύ 

5ŜǎŎǊƛǇǘƛƻƴ 

¢Ƙƛǎ ŦǳƴŎǘƛƻƴ ŀŎǘƛǾŀǘŜǎ ǘƘŜ aƴŀƭƻƎ ŘŜƳƻŘǳƭŀǘƛƻƴ ŦǳƴŎǘƛƻƴǎ ŀƴŘ ŀƭƭƻŎŀǘŜǎ ƳŜƳƻǊȅ ǎǇŀŎŜ ŦƻǊ ǘƘŜ ǊŜƭŜǾŀƴǘ ŘŀǘŀΦ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

ǾƻƛŘ ϝϝ!ƴŀƭƻƎ tƻƛƴǘŜǊ ǘƻ ǘƘŜ !ƴŀƭƻƎ ƳŜƳƻǊȅ ǎǇŀŎŜΦ 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ !ǇǇŜƴŘƛȄ мΦ 

9ȄŀƳǇƭŜ 

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ 

ǾƻƛŘ ϝ!ƴŀƭƻƎ Ґ b¦[[Τ 

{ǘŀǘǳǎ Ґ !{5ψhǇŜƴόϧ!ƴŀƭƻƎύΤ 

17.2 !{5ψ/ƭƻǎŜ 

ǾƻƛŘ !{5ψ/ƭƻǎŜ όǾƻƛŘϝϝ !ƴŀƭƻƎaƻŘύ 

5ŜǎŎǊƛǇǘƛƻƴ 

/ƭƻǎŜ !{5 ŦǳƴŎǘƛƻƴ ŀƴŘ ŦǊŜŜ ǘƘŜ ǊŜƭŜǾŀƴǘ ƳŜƳƻǊȅΦ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

ǾƻƛŘ ϝϝ!ƴŀƭƻƎ tƻƛƴǘŜǊ ǘƻ ǘƘŜ !ƴŀƭƻƎ ƳŜƳƻǊȅ ǎǇŀŎŜΦ 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ !ǇǇŜƴŘƛȄ мΦ 

9ȄŀƳǇƭŜ 

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ ǾƻƛŘ ϝ!ƴŀƭƻƎ Ґ b¦[[Τ 

{ǘŀǘǳǎ Ґ !{5ψhǇŜƴόϧ!ƴŀƭƻƎύΤ 

{ǘŀǘǳǎ Ґ !{5ψ/ƭƻǎŜόϧ!ƴŀƭƻƎύΤ 

17.3 !{5ψ5ŜƳƻŘǳƭŀǘŜψCa 

ƛƴǘ !{5ψ5ŜƳƻŘǳƭŀǘŜψCaόǾƻƛŘϝϝ !ƴŀƭƻƎaƻŘΣ Ŏƻƴǎǘ Lv{ǘǊŜŀƳψ¢ȅǇŜ5ŜŦϝ Lv{ǘǊŜŀƳLƴΣ ōƻƻƭ ǊŜǎŜǘΣ 

Ŧƭƻŀǘ ǊŜǎǳƭǘώϐΣ ŘƻǳōƭŜϝ ŎŀǊǊƛŜǊhŦŦǎŜǘIȊύ 

5ŜǎŎǊƛǇǘƛƻƴ 

5ŜƳƻŘǳƭŀǘŜ Lv Řŀǘŀ ǿƛǘƘ Ca ŘŜƳƻŘǳƭŀǘƻǊΦ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 
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tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

ǾƻƛŘ ϝϝ!ƴŀƭƻƎ tƻƛƴǘŜǊ ǘƻ ǘƘŜ !ƴŀƭƻƎ ƳŜƳƻǊȅ ǎǇŀŎŜΦ 

Lv{ǘǊŜŀƳψ¢ȅǇŜ5ŜŦ ϝLv{ǘǊŜŀƳLƴ tƻƛƴǘŜǊ ǘƻ ǘƘŜ Lv {ǘǊŜŀƳ ǘƻ ōŜ ŘŜƳƻŘǳƭŀǘŜŘΦ 

¢ƘŜ Lv {ǘǊŜŀƳ ŘŀǘŀǘȅǇŜ ƛƴŎƭǳŘŜǎ Lv Řŀǘŀ ŀƴŘ ǊŜƭŀǘŜŘ ŎƻƴŦƛƎǳǊŀǘƛƻƴ 

ƛƴŦƻǊƳŀǘƛƻƴΦ 

ōƻƻƭ ǊŜǎŜǘ CƻǊ ŀ Ŏƻƴǘƛƴǳƻǳǎ ŘŜƳƻŘǳƭŀǘƛƻƴΣ ƛǘ ƴŜŜŘǎ ǘƻ ōŜ ǎŜǘ ǘƻ м ŦƻǊ ǘƘŜ ŦƛǊǎǘπ

ǘƛƳŜ ŦǳƴŎǘƛƻƴ ŎŀƭƭƛƴƎΣ ŀƴŘ л ŦƻǊ ǎǳōǎŜǉǳŜƴǘ ŎŀƭƭƛƴƎΦ 

лΥ bƻ ǊŜǎŜǘ ŦƻǊ ǘƘŜ ŎŀŎƘŜΦ 

мΥ wŜǎŜǘ ǘƘŜ ŎŀŎƘŜΦ 

Ŧƭƻŀǘ ǊŜǎǳƭǘώϐ tƻƛƴǘŜǊ ǘƻ ŘŜƳƻŘǳƭŀǘƛƻƴ ǊŜǎǳƭǘΦ ¢ƘŜ ŀǊǊŀȅ ǎƛȊŜ ƻŦ ǊŜǎǳƭǘ ƛǎ ǎŀƳŜ ǿƛǘƘ 

ǘƘŀǘ ƻŦ ƛƴǇǳǘ Lv ŘŀǘŀΦ 

ŘƻǳōƭŜ ŎŀǊǊƛŜǊhŦŦǎŜǘIȊ ¢ƘŜ ŦǊŜǉǳŜƴŎȅ ƻŦŦǎŜǘ ƻŦ ǘƘŜ ŎŀǊǊƛŜǊ ƛƴ IȊΦ 

9ȄŀƳǇƭŜ 

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ 

ǾƻƛŘ ϝ!ƴŀƭƻƎ Ґ b¦[[Τ 

{ǘŀǘǳǎ Ґ !{5ψhǇŜƴόϧ!ƴŀƭƻƎύΤ 

ōƻƻƭ ǊŜǎŜǘ Ґ мΤ 

ŘƻǳōƭŜ ŎŀǊǊƛŜǊhŦŦǎŜǘIȊ Ґ лΤ 

Ŧƭƻŀǘ ϝǊŜǎǳƭǘ Ґ ƴŜǿ ŦƭƻŀǘώLv{ǘǊŜŀƳLƴΦ{ǘǊŜŀƳLƴŦƻΦtŀŎƪŜǘ{ŀƳǇƭŜǎϐΤ 

{ǘŀǘǳǎ Ґ !{5ψ5ŜƳƻŘǳƭŀǘŜψCaόϧ!ƴŀƭƻƎΣ ϧLv{ǘǊŜŀƳΣ ǊŜǎŜǘΣ ǊŜǎǳƭǘΣ ϧŎŀǊǊƛŜǊhŦŦǎŜǘIȊύΤ 

ŘŜƭŜǘŜώϐ ǊŜǎǳƭǘΤ 

{ǘŀǘǳǎ Ґ !{5ψ/ƭƻǎŜόϧ!ƴŀƭƻƎύΤ 

17.4 !{5ψ5ŜƳƻŘǳƭŀǘŜψ!a  

int !{5ψ5ŜƳƻŘǳƭŀǘŜψ!aόŎƻƴǎǘ Lv{ǘǊŜŀƳψ¢ȅǇŜ5ŜŦϝ Lv{ǘǊŜŀƳLƴΣ float ǊŜǎǳƭǘώϐύ 

Description  

5ŜƳƻŘǳƭŀǘŜ Lv Řŀǘŀ ǿƛǘƘ !a ŘŜƳƻŘǳƭŀǘƻǊΦ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

Lv{ǘǊŜŀƳψ¢ȅǇŜ5ŜŦ ϝLv{ǘǊŜŀƳLƴ tƻƛƴǘŜǊ ǘƻ ǘƘŜ Lv {ǘǊŜŀƳ ǘƻ ōŜ ŘŜƳƻŘǳƭŀǘŜŘΦ 

Ŧƭƻŀǘ ǊŜǎǳƭǘώϐ tƻƛƴǘŜǊ ǘƻ ŘŜƳƻŘǳƭŀǘƛƻƴ ǊŜǎǳƭǘΦ ¢ƘŜ ŀǊǊŀȅ ǎƛȊŜ ƻŦ ǊŜǎǳƭǘ ƛǎ ǎŀƳŜ ǿƛǘƘ 

ǘƘŀǘ ƻŦ ƛƴǇǳǘ Lv ŘŀǘŀΦ 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ !ǇǇŜƴŘƛȄ мΦ 

9ȄŀƳǇƭŜ 

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ 

ǾƻƛŘ ϝ!ƴŀƭƻƎ Ґ b¦[[Τ 

{ǘŀǘǳǎ Ґ !{5ψhǇŜƴόϧ!ƴŀƭƻƎύΤ 
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ōƻƻƭ ǊŜǎŜǘ Ґ мΤ 

ŘƻǳōƭŜ ŎŀǊǊƛŜǊhŦŦǎŜǘIȊ Ґ лΤ 

Ŧƭƻŀǘ ϝǊŜǎǳƭǘ Ґ ƴŜǿ ŦƭƻŀǘώLv{ǘǊŜŀƳLƴΦ{ǘǊŜŀƳLƴŦƻΦtŀŎƪŜǘ{ŀƳǇƭŜǎϐΤ 

{ǘŀǘǳǎ Ґ !{5ψ5ŜƳƻŘǳƭŀǘŜψ!aόϧ!ƴŀƭƻƎΣ ϧLv{ǘǊŜŀƳ̆ǊŜǎǳƭǘύΤ 

ŘŜƭŜǘŜώϐ ǊŜǎǳƭǘΤ 

{ǘŀǘǳǎ Ґ !{5ψ/ƭƻǎŜόϧ!ƴŀƭƻƎύΤ 
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18 5ƛƎƛǘŀƭ ǎƛƎƴŀƭ ǇǊƻŎŜǎǎƛƴƎ ό¢ǊŀŎŜ ŀƴŀƭȅǎƛǎύ 

18.1 5{tψ¢ǊŀŎŜ!ƴŀƭȅǎƛǎψLaо 

ƛƴǘ 5{tψ¢ǊŀŎŜ!ƴŀƭȅǎƛǎψLaоόŎƻƴǎǘ ŘƻǳōƭŜ CǊŜǉǎώϐΣ Ŏƻƴǎǘ Ŧƭƻŀǘ tƻǿŜǊ{ǇŜŎψŘ.ƳώϐΣ ǳƛƴǘонψǘ 

¢ǊŀŎŜtƻƛƴǘǎΣ ¢ǊŀŎŜ!ƴŀƭȅǎƛǎwŜǎǳƭǘψLtоψ¢ȅǇŜ5ŜŦϝ LaоwŜǎǳƭǘύ 

5ŜǎŎǊƛǇǘƛƻƴ 

¢Ƙƛǎ ŦǳƴŎǘƛƻƴ ŀƴŀƭȅȊŜǎ ǘƘŜ Laо ǊŜǎǳƭǘ ƻŦ ŀ ǘǊŀŎŜΦ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

ŘƻǳōƭŜ CǊŜǉǎώϐ tƻƛƴǘŜǊ ǘƻ ǘƘŜ ŦǊŜǉǳŜƴŎȅ ŀǊǊŀȅΦ 

Ŧƭƻŀǘ tƻǿŜǊ{ǇŜŎψŘ.Ƴώϐ tƻƛƴǘŜǊ ǘƻ ǘƘŜ ǇƻǿŜǊ ŀǊǊŀȅΦ 

ǳƛƴǘонψǘ ¢ǊŀŎŜtƻƛƴǘǎ ¢ƘŜ ǎƛȊŜ ƻŦ CǊŜǉψIȊώϐ ŀƴŘ tƻǿŜǊ{ǇŜŎψŘ.ƳώϐΦ 

¢ǊŀŎŜ!ƴŀƭȅǎƛǎwŜǎǳƭǘψLtоψ¢ȅǇŜ5ŜŦ 

ϝLaоwŜǎǳƭǘ 

wŜǘǳǊƴǎ ǘƘŜ ƳŜŀǎǳǊŜƳŜƴǘ ǊŜǎǳƭǘ ƻŦ LaоΦ 

¢ǊŀŎŜ!ƴŀƭȅǎƛǎwŜǎǳƭǘψLtоψ¢ȅǇŜ5ŜŦ 

ŘƻǳōƭŜ [ƻǿ¢ƻƴŜCǊŜǉ CǊŜǉǳŜƴŎȅ ƻŦ ǘƘŜ ƭƻǿ ǘƻƴŜ ƛƴ IȊΦ 

ŘƻǳōƭŜ IƛƎƘ¢ƻƴŜCǊŜǉ CǊŜǉǳŜƴŎȅ ƻŦ ǘƘŜ ƘƛƎƘ ǘƻƴŜ ƛƴ IȊΦ 

ŘƻǳōƭŜ [ƻǿLaоtCǊŜǉ CǊŜǉǳŜƴŎȅ ƻŦ ǘƘŜ ƭƻǿ ƛƴǘŜǊƳƻŘǳƭŀǘƛƻƴ ǇǊƻŘǳŎǘΦ 

ŘƻǳōƭŜ IƛƎƘLaоtCǊŜǉ CǊŜǉǳŜƴŎȅ ƻŦ ǘƘŜ ƘƛƎƘ ƛƴǘŜǊƳƻŘǳƭŀǘƛƻƴ ǇǊƻŘǳŎǘΦ 

Ŧƭƻŀǘ  [ƻǿ¢ƻƴŜtƻǿŜǊψŘ.Ƴ tƻǿŜǊ ƻŦ ǘƘŜ ƭƻǿ ǘƻƴŜ ƛƴ Ř.ƳΦ 

Ŧƭƻŀǘ  IƛƎƘ¢ƻƴŜtƻǿŜǊψŘ.Ƴ tƻǿŜǊ ƻŦ ǘƘŜ ƘƛƎƘ ǘƻƴŜ ƛƴ Ř.ƳΦ 

Ŧƭƻŀǘ  ¢ƻƴŜtƻǿŜǊ5ƛŦŦψŘ. tƻǿŜǊ ŘƛŦŦŜǊŜƴŎŜ ōŜǘǿŜŜƴ ƘƛƎƘ ǘƻƴŜ ŀƴŘ ƭƻǿ ǘƻƴŜ ƛƴ Ř.Φ 

Ŧƭƻŀǘ  [ƻǿLaоtψŘ.Ŏ [ƻǿLaоtψŘ.Ŏ Ґ ƳŀȄό[ƻǿ¢ƻƴŜtƻǿŜǊψŘ.ƳΣ IƛƎƘ¢ƻƴŜtƻǿŜǊψŘ.Ƴύ π 

[ƻǿ¢ƻƴŜtƻǿŜǊψŘ.ƳΣ ǘƘŜ ǎǘǊŜƴƎǘƘ ƻŦ ǘƘŜ ƭƻǿ ƛƴǘŜǊƳƻŘǳƭŀǘƛƻƴ 

ǇǊƻŘǳŎǘ ǊŜƭŀǘƛǾŜ ǘƻ ǘƘŜ ǎǘǊƻƴƎŜǎǘ ǘƻƴŜΦ 

Ŧƭƻŀǘ IƛƎƘLaоtψŘ.Ŏ IƛƎƘLaоtψŘ.Ŏ Ґ ƳŀȄό[ƻǿ¢ƻƴŜtƻǿŜǊψŘ.ƳΣ IƛƎƘ¢ƻƴŜtƻǿŜǊψŘ.Ƴύ π 

IƛƎƘ¢ƻƴŜtƻǿŜǊψŘ.ƳΣ ǘƘŜ ǇƻǿŜǊ ǎǘǊŜƴƎǘƘ ƻŦ ǘƘŜ ƘƛƎƘ ǇǊƻŘǳŎǘ ǊŜƭŀǘƛǾŜ 

ǘƻ ǘƘŜ ǎǘǊƻƴƎŜǎǘ ǘƻƴŜΦ 

Ŧƭƻŀǘ LtоψŘ.Ƴ Ltо ǊŜǎǳƭǘǎ ƛƴ Ř.ƳΦ 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ !ǇǇŜƴŘƛȄ мΦ 

9ȄŀƳǇƭŜ 

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ 

ƛƴǘ 5ŜǾƛŎŜbǳƳ Ґ лΤ 
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ǾƻƛŘ ϝ5ŜǾƛŎŜ Ґ b¦[[Τ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ .ƻƻǘtǊƻŦƛƭŜψLhΤ 

.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 

.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 

.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ .ƻƻǘLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜΣ 5ŜǾbǳƳΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

{²tψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜLƴΤ 

{²tψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜhǳǘΤ 

{²tψ¢ǊŀŎŜLƴŦƻψ¢ȅǇŜ5ŜŦ ¢ǊŀŎŜLƴŦƻΤ 

{ǘŀǘǳǎ Ґ {²tψtǊƻŦƛƭŜ5ŜLƴƛǘόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴύΤ 

{ǘŀǘǳǎ Ґ {²tψ/ƻƴŦƛƎǳǊŀǘƛƻƴόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴΣ ϧtǊƻŦƛƭŜhǳǘΣ ϧ¢ǊŀŎŜLƴŦƻύΤ 

ŘƻǳōƭŜ ϝCǊŜǉǳŜƴŎȅ Ґ ƴŜǿ ŘƻǳōƭŜώ¢ǊŀŎŜLƴŦƻΦCǳƭƭǎǿŜŜǇ¢ǊŀŎŜtƻƛƴǘǎϐΤ 

Ŧƭƻŀǘ ϝ tƻǿŜǊ{ǇŜŎψŘ.Ƴ Ґ ƴŜǿ Ŧƭƻŀǘώ¢ǊŀŎŜLƴŦƻΦCǳƭƭǎǿŜŜǇ¢ǊŀŎŜtƻƛƴǘǎϐΤ 

aŜŀǎ!ǳȄLƴŦƻψ¢ȅǇŜ5ŜŦ aŜŀǎ!ǳȄLƴŦƻΤ 

{ǘŀǘǳǎ Ґ {²tψDŜǘCǳƭƭ{ǿŜŜǇόϧ5ŜǾƛŎŜΣ CǊŜǉǳŜƴŎȅΣ tƻǿŜǊ{ǇŜŎψŘ.ƳΣϧaŜŀǎ!ǳȄLƴŦƻύΤ 

¢ǊŀŎŜ!ƴŀƭȅǎƛǎwŜǎǳƭǘψLtоψ¢ȅǇŜ5ŜŦ LaоwŜǎǳƭǘΤ 

{ǘŀǘǳǎ Ґ 5{tψ¢ǊŀŎŜ!ƴŀƭȅǎƛǎψLaоόCǊŜǉǳŜƴŎȅΣ tƻǿŜǊ{ǇŜŎψŘ.ƳΣ ¢ǊŀŎŜLƴŦƻΦCǳƭƭǎǿŜŜǇ¢ǊŀŎŜtƻƛƴǘǎΣ ϧLaоwŜǎǳƭǘύΤ 

ŘŜƭŜǘŜώϐ CǊŜǉǳŜƴŎȅΤŘŜƭŜǘŜώϐ tƻǿŜǊ{ǇŜŎψŘ.ƳΤ 

18.2 5{tψ¢ǊŀŎŜ!ƴŀƭȅǎƛǎψLaн 

ƛƴǘ 5{tψ¢ǊŀŎŜ!ƴŀƭȅǎƛǎψLaнόŎƻƴǎǘ ŘƻǳōƭŜ CǊŜǉǎώϐΣ Ŏƻƴǎǘ Ŧƭƻŀǘ tƻǿŜǊ{ǇŜŎψŘ.ƳώϐΣ ǳƛƴǘонψǘ 

¢ǊŀŎŜtƻƛƴǘǎΣ ¢ǊŀŎŜ!ƴŀƭȅǎƛǎwŜǎǳƭǘψLtнψ¢ȅǇŜ5ŜŦϝ LaнwŜǎǳƭǘύ 

5ŜǎŎǊƛǇǘƛƻƴ 

¢Ƙƛǎ ŦǳƴŎǘƛƻƴ ŀƴŀƭȅȊŜǎ ǘƘŜ Laн ǇŀǊŀƳŜǘŜǊǎ ƻŦ ŀ ǘǊŀŎŜΦ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

ŘƻǳōƭŜ CǊŜǉǎώϐ tƻƛƴǘŜǊ ǘƻ ǘƘŜ ŦǊŜǉǳŜƴŎȅ ŀǊǊŀȅΦ 

Ŧƭƻŀǘ tƻǿŜǊ{ǇŜŎψŘ.Ƴώϐ tƻƛƴǘŜǊ ǘƻ ǘƘŜ ǇƻǿŜǊ ŀǊǊŀȅΦ 

ǳƛƴǘонψǘ ¢ǊŀŎŜtƻƛƴǘǎ ¢ƘŜ ǎƛȊŜ ƻŦ CǊŜǉψIȊώϐ ŀƴŘ tƻǿŜǊ{ǇŜŎψŘ.ƳώϐΦ 

¢ǊŀŎŜ!ƴŀƭȅǎƛǎwŜǎǳƭǘψLtнψ¢ȅǇŜ5ŜŦ 

ϝLaнwŜǎǳƭǘ 

wŜǘǳǊƴǎ ǘƘŜ ƳŜŀǎǳǊŜƳŜƴǘ ǊŜǎǳƭǘ ƻŦ LtнΦ 

¢ǊŀŎŜ!ƴŀƭȅǎƛǎwŜǎǳƭǘψLtнψ¢ȅǇŜ5ŜŦ 

ŘƻǳōƭŜ [ƻǿ¢ƻƴŜCǊŜǉ CǊŜǉǳŜƴŎȅ ƻŦ ǘƘŜ ƭƻǿ ǘƻƴŜ ƛƴ IȊ 

ŘƻǳōƭŜ IƛƎƘ¢ƻƴŜCǊŜǉ CǊŜǉǳŜƴŎȅ ƻŦ ǘƘŜ ƘƛƎƘ ǘƻƴŜ ƛƴ IȊΦ 

ŘƻǳōƭŜ LaнtCǊŜǉ CǊŜǉǳŜƴŎȅ ƻŦ ǘƘŜ Laн ǇǊƻŘǳŎǘ ƛƴ IȊΦ 

Ŧƭƻŀǘ  [ƻǿ¢ƻƴŜtƻǿŜǊψŘ.Ƴ tƻǿŜǊ ƻŦ ǘƘŜ ƭƻǿ ǘƻƴŜ ƛƴ Ř.ƳΦ 

Ŧƭƻŀǘ  IƛƎƘ¢ƻƴŜtƻǿŜǊψŘ.Ƴ tƻǿŜǊ ƻŦ ǘƘŜ ƘƛƎƘ ǘƻƴŜ ƛƴ Ř.ƳΦ 
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Ŧƭƻŀǘ ¢ƻƴŜtƻǿŜǊ5ƛŦŦψŘ. tƻǿŜǊ ŘƛŦŦŜǊŜƴŎŜ ōŜǘǿŜŜƴ ǘƘŜ ƘƛƎƘ ǘƻƴŜ ŀƴŘ ƭƻǿ ǘƻƴŜ ƛƴ Ř.ΦΦ 

Ŧƭƻŀǘ  LaнtψŘ.Ŏ LaнtψŘ.Ŏ Ґ ƳŀȄό[ƻǿ¢ƻƴŜtƻǿŜǊψŘ.ƳΣ IƛƎƘ¢ƻƴŜtƻǿŜǊψŘ.Ƴύ π 

LaнtψŘ.ƳΣ ǘƘŜ ǇƻǿŜǊ ǎǘǊŜƴƎǘƘ ƻŦ ǘƘŜ Laн ǇǊƻŘǳŎǘ ǊŜƭŀǘƛǾŜ ǘƻ ǘƘŜ 

ǎǘǊƻƴƎŜǎǘ ǘƻƴŜΦ 

Ŧƭƻŀǘ  LtнψŘ.Ƴ Ltн ǊŜǎǳƭǘǎ ƛƴ Ř.ƳΦ 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ !ǇǇŜƴŘƛȄ мΦ 

9ȄŀƳǇƭŜ 

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ 

ƛƴǘ 5ŜǾƛŎŜbǳƳ Ґ лΤ 

ǾƻƛŘ ϝ5ŜǾƛŎŜ Ґ b¦[[Τ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ .ƻƻǘtǊƻŦƛƭŜψLhΤ 

.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 

.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 

.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ .ƻƻǘLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜΣ 5ŜǾbǳƳΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

{²tψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜLƴΤ 

{²tψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜhǳǘΤ 

{²tψ¢ǊŀŎŜLƴŦƻψ¢ȅǇŜ5ŜŦ ¢ǊŀŎŜLƴŦƻΤ 

{ǘŀǘǳǎ Ґ {²tψtǊƻŦƛƭŜ5ŜLƴƛǘόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴύΤ 

{ǘŀǘǳǎ Ґ {²tψ/ƻƴŦƛƎǳǊŀǘƛƻƴόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴΣ ϧtǊƻŦƛƭŜhǳǘΣ ϧ¢ǊŀŎŜLƴŦƻύΤ 

ŘƻǳōƭŜ ϝCǊŜǉǳŜƴŎȅ Ґ ƴŜǿ ŘƻǳōƭŜώ¢ǊŀŎŜLƴŦƻΦCǳƭƭǎǿŜŜǇ¢ǊŀŎŜtƻƛƴǘǎϐΤ 

Ŧƭƻŀǘ ϝ tƻǿŜǊ{ǇŜŎψŘ.Ƴ Ґ ƴŜǿ Ŧƭƻŀǘώ¢ǊŀŎŜLƴŦƻΦCǳƭƭǎǿŜŜǇ¢ǊŀŎŜtƻƛƴǘǎϐΤ 

aŜŀǎ!ǳȄLƴŦƻψ¢ȅǇŜ5ŜŦ aŜŀǎ!ǳȄLƴŦƻΤ 

{ǘŀǘǳǎ Ґ {²tψDŜǘCǳƭƭ{ǿŜŜǇόϧ5ŜǾƛŎŜΣ CǊŜǉǳŜƴŎȅΣ tƻǿŜǊ{ǇŜŎψŘ.ƳΣϧaŜŀǎ!ǳȄLƴŦƻύΤ 

¢ǊŀŎŜ!ƴŀƭȅǎƛǎwŜǎǳƭǘψLtнψ¢ȅǇŜ5ŜŦ LaнwŜǎǳƭǘΤ 

{ǘŀǘǳǎ Ґ 5{tψ¢ǊŀŎŜ!ƴŀƭȅǎƛǎψLaнόCǊŜǉǳŜƴŎȅΣ tƻǿŜǊ{ǇŜŎψŘ.ƳΣ ¢ǊŀŎŜLƴŦƻΦCǳƭƭǎǿŜŜǇ¢ǊŀŎŜtƻƛƴǘǎΣ ϧLaнwŜǎǳƭǘύΤ 

ŘŜƭŜǘŜώϐ CǊŜǉǳŜƴŎȅΤ 

ŘŜƭŜǘŜώϐ tƻǿŜǊ{ǇŜŎψŘ.ƳΤ 

18.3 5{tψ¢ǊŀŎŜ!ƴŀƭȅǎƛǎψtƘŀǎŜbƻƛǎŜ 

ƛƴǘ 5{tψ¢ǊŀŎŜ!ƴŀƭȅǎƛǎψtƘŀǎŜbƻƛǎŜόŎƻƴǎǘ ŘƻǳōƭŜ CǊŜǉψIȊώϐΣ Ŏƻƴǎǘ Ŧƭƻŀǘ tƻǿŜǊ{ǇŜŎψŘ.ƳώϐΣ Ŏƻƴǎǘ 

ŘƻǳōƭŜϝ hŦŦǎŜǘCǊŜǉǎΣ ǳƛƴǘонψǘ ¢ǊŀŎŜtƻƛƴǘǎΣ ǳƛƴǘонψǘ hŦŦǎŜǘCǊŜǉǎ¢ƻ!ƴŀƭȅǎƛǎΣ ŘƻǳōƭŜϝ 

/ŀǊǊƛŜǊCǊŜǉhǳǘΣ Ŧƭƻŀǘϝ tƘŀǎŜbƻƛǎŜhǳǘψŘ.Ŏύ 

5ŜǎŎǊƛǇǘƛƻƴ 

¢Ƙƛǎ ŦǳƴŎǘƛƻƴ ŀƴŀƭȅȊŜǎ ǘƘŜ ǇƘŀǎŜ ƴƻƛǎŜ ƻŦ ŀ ǎǇŜŎǘǊǳƳ ǘǊŀŎŜΦ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 
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ŘƻǳōƭŜ CǊŜǉψIȊώϐ CǊŜǉǳŜƴŎȅ ƻŦ ǘƘŜ ƭƻǿ ǘƻƴŜ ƛƴ IȊ 

Ŧƭƻŀǘ tƻǿŜǊ{ǇŜŎψŘ.Ƴώϐ CǊŜǉǳŜƴŎȅ ƻŦ ǘƘŜ ƘƛƎƘ ǘƻƴŜ ƛƴ IȊΦ 

ŘƻǳōƭŜϝ hŦŦǎŜǘCǊŜǉǎ tƻƛƴǘŜǊ ǘƻ ǘƘŜ ŀǊǊŀȅ ƻŦ ƻŦŦǎŜǘ ŦǊŜǉǳŜƴŎƛŜǎ ǘƻ ōŜ ŀƴŀƭȅȊŜŘΦ 

ǳƛƴǘонψǘ ¢ǊŀŎŜtƻƛƴǘǎ ¢ƘŜ ǎƛȊŜ ƻŦ CǊŜǉψIȊώϐ ŀƴŘ tƻǿŜǊ{ǇŜŎψŘ.ƳώϐΦ 

ǳƛƴǘонψǘ hŦŦǎŜǘCǊŜǉǎ¢ƻ!ƴŀƭȅǎƛǎ ¢ƘŜ ǎƛȊŜ ƻŦ ǘƘŜ hŦŦǎŜǘCǊŜǉǎ ŀǊǊŀȅΦ 

ŘƻǳōƭŜϝ /ŀǊǊƛŜǊCǊŜǉhǳǘ ¢ƘŜ ŎŀƭŎǳƭŀǘŜŘ ŦǊŜǉǳŜƴŎȅ ƻŦ ŎŀǊǊƛŜǊΦ 

Ŧƭƻŀǘϝ tƘŀǎŜbƻƛǎŜhǳǘψŘ.Ŏ tƘŀǎŜ ƴƻƛǎŜ ǊŜǎǳƭǘǎ ƻŦ ǘƘŜ ƎƛǾŜƴ hŦŦǎŜǘCǊŜǉǎ 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ !ǇǇŜƴŘƛȄ мΦ 

9ȄŀƳǇƭŜ 

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ 

ƛƴǘ 5ŜǾƛŎŜbǳƳ Ґ лΤ 

ǾƻƛŘ ϝ5ŜǾƛŎŜ Ґ b¦[[Τ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ .ƻƻǘtǊƻŦƛƭŜψLhΤ 

.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 

.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 

.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ .ƻƻǘLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜΣ 5ŜǾbǳƳΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

{²tψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜLƴΤ 

{²tψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜhǳǘΤ 

{²tψ¢ǊŀŎŜLƴŦƻψ¢ȅǇŜ5ŜŦ ¢ǊŀŎŜLƴŦƻΤ 

{ǘŀǘǳǎ Ґ {²tψtǊƻŦƛƭŜ5ŜLƴƛǘόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴύΤ 

{ǘŀǘǳǎ Ґ {²tψ/ƻƴŦƛƎǳǊŀǘƛƻƴόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴΣ ϧtǊƻŦƛƭŜhǳǘΣ ϧ¢ǊŀŎŜLƴŦƻύΤ 

ŘƻǳōƭŜ ϝCǊŜǉǳŜƴŎȅ Ґ ƴŜǿ ŘƻǳōƭŜώ¢ǊŀŎŜLƴŦƻΦCǳƭƭǎǿŜŜǇ¢ǊŀŎŜtƻƛƴǘǎϐΤ 

Ŧƭƻŀǘ ϝ tƻǿŜǊ{ǇŜŎψŘ.Ƴ Ґ ƴŜǿ Ŧƭƻŀǘώ¢ǊŀŎŜLƴŦƻΦCǳƭƭǎǿŜŜǇ¢ǊŀŎŜtƻƛƴǘǎϐΤ 

aŜŀǎ!ǳȄLƴŦƻψ¢ȅǇŜ5ŜŦ aŜŀǎ!ǳȄLƴŦƻΤ 

{ǘŀǘǳǎ Ґ {²tψDŜǘCǳƭƭ{ǿŜŜǇόϧ5ŜǾƛŎŜΣ CǊŜǉǳŜƴŎȅΣ tƻǿŜǊ{ǇŜŎψŘ.ƳΣϧaŜŀǎ!ǳȄLƴŦƻύΤ 

ƛƴǘонψǘ hŦŦǎŜǘCǊŜǉǎ¢ƻ!ƴŀƭȅǎƛǎ Ґ оΤ 

ŘƻǳōƭŜ ϝhŦŦǎŜǘCǊŜǉǎ Ґ ƴŜǿ ŘƻǳōƭŜώhŦŦǎŜǘCǊŜǉǎ¢ƻ!ƴŀƭȅǎƛǎϐΤ 

hŦŦǎŜǘCǊŜǉǎώл  Ґ мŜсΤ 

hŦŦǎŜǘCǊŜǉǎώмϐ Ґ мллŜоΤ 

hŦŦǎŜǘCǊŜǉǎώнϐ Ґ млŜоΤ 

ŘƻǳōƭŜ /ŀǊǊƛŜǊCǊŜǉhǳǘ Ґ лΤ 

Ŧƭƻŀǘ ϝtƘŀǎŜbƻƛǎŜhǳǘψŘ.Ŏ Ґ ƴŜǿ ŦƭƻŀǘώhŦŦǎŜǘCǊŜǉǎ¢ƻ!ƴŀƭȅǎƛǎϐΤ 

{ǘŀǘǳǎҐ5{tψ¢ǊŀŎŜ!ƴŀƭȅǎƛǎψtƘŀǎŜbƻƛǎŜόCǊŜǉǳŜƴŎȅΣtƻǿŜǊ{ǇŜŎψŘ.ƳΣhŦŦǎŜǘCǊŜǉǎΣ 

¢ǊŀŎŜLƴŦƻΦCǳƭƭǎǿŜŜǇ¢ǊŀŎŜtƻƛƴǘǎΣhŦŦǎŜǘCǊŜǉǎ¢ƻ!ƴŀƭȅǎƛǎΣ ϧ/ŀǊǊƛŜǊCǊŜǉhǳǘΣtƘŀǎŜbƻƛǎŜhǳǘψŘ.ŎύΤ 

ŘŜƭŜǘŜώϐ CǊŜǉǳŜƴŎȅΤ 

ŘŜƭŜǘŜώϐ tƻǿŜǊ{ǇŜŎψŘ.ƳΤ 
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ŘŜƭŜǘŜώϐ hŦŦǎŜǘCǊŜǉǎ Τ 

ŘŜƭŜǘŜώϐ tƘŀǎŜbƻƛǎŜhǳǘψŘ.ŎΤ 

18.4 5{tψ¢ǊŀŎŜ!ƴŀƭȅǎƛǎψ/ƘŀƴƴŜƭtƻǿŜǊ 

ƛƴǘ 5{tψ¢ǊŀŎŜ!ƴŀƭȅǎƛǎψ/ƘŀƴƴŜƭtƻǿŜǊόŎƻƴǎǘ ŘƻǳōƭŜ CǊŜǉψIȊώϐΣ Ŏƻƴǎǘ Ŧƭƻŀǘ tƻǿŜǊ{ǇŜŎψŘ.ƳώϐΣ 

Ŏƻƴǎǘ ǳƛƴǘонψǘ ¢ǊŀŎŜtƻƛƴǘǎΣ Ŏƻƴǎǘ ŘƻǳōƭŜ /ŜƴǘŜǊCǊŜǉǳŜƴŎȅΣ Ŏƻƴǎǘ ŘƻǳōƭŜ !ƴŀƭȅǎƛǎ{ǇŀƴΣ Ŏƻƴǎǘ 

ŘƻǳōƭŜ w.²Σ 5{tψ/ƘŀƴƴŜƭtƻǿŜǊLƴŦƻψ¢ȅǇŜ5ŜŦϝ /ƘŀƴƴŜƭtƻǿŜǊwŜǎǳƭǘύ 

5ŜǎŎǊƛǇǘƛƻƴ 

¢Ƙƛǎ ŦǳƴŎǘƛƻƴ ŀƴŀƭȅȊŜǎ ǘƘŜ ŎƘŀƴƴŜƭ ǇƻǿŜǊ ƻŦ ŀ ǘǊŀŎŜΦ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

ŘƻǳōƭŜ CǊŜǉψIȊώϐ tƻƛƴǘŜǊ ǘƻ ǘƘŜ ŦǊŜǉǳŜƴŎȅ ŀǊǊŀȅΦ 

Ŧƭƻŀǘ tƻǿŜǊ{ǇŜŎψŘ.Ƴώϐ tƻƛƴǘŜǊ ǘƻ ǘƘŜ ǇƻǿŜǊ ŀǊǊŀȅΦ 

ǳƛƴǘонψǘ ¢ǊŀŎŜtƻƛƴǘǎ ¢ƘŜ ǎƛȊŜ ƻŦ CǊŜǉψIȊώϐ ŀƴŘ tƻǿŜǊ{ǇŜŎψŘ.ƳώϐΦ 

ŘƻǳōƭŜ /ŜƴǘŜǊCǊŜǉǳŜƴŎȅ {ǇŜŎƛŦȅ ǘƘŜ ŎƘŀƴƴŜƭ ŎŜƴǘŜǊ ŦǊŜǉǳŜƴŎȅ ƛƴ IȊΦ 

ŘƻǳōƭŜ !ƴŀƭȅǎƛǎ{Ǉŀƴ {ǇŜŎƛŦȅ ǘƘŜ ŎƘŀƴƴŜƭ ōŀƴŘǿƛŘǘƘ ƛƴ IȊΦ 

ŘƻǳōƭŜ w.² {ǇŜŎƛŦȅ ǘƘŜ ǊŜǎƻƭǳǘƛƻƴ ōŀƴŘǿƛŘǘƘ ƛƴ IȊΦ 

5{tψ/ƘŀƴƴŜƭtƻǿŜǊLƴŦƻψ¢ȅǇŜ5ŜŦ ϝ/ƘŀƴƴŜƭtƻǿŜǊwŜǎǳƭǘ CƘŀƴƴŜƭ ǇƻǿŜǊ ǊŜǎǳƭǘΦ 

DSP_ChannelPowerInfo_TypeDef 

Ŧƭƻŀǘ /ƘŀƴƴŜƭtƻǿŜǊψŘ.Ƴ /ƘŀƴƴŜƭ tƻǿŜǊ ƛƴ Ř.ƳΦ 

Ŧƭƻŀǘ tƻǿŜǊ5Ŝƴǎƛǘȅ tƻǿŜǊ ŘŜƴǎƛǘȅ ƛƴ Ř.ƳκIȊΦ 

Ŧƭƻŀǘ /ƘŀƴƴŜƭtŜŀƪLƴŘŜȄ ¢ƘŜ ǇŜŀƪ ƛƴŘŜȄ ǿƛǘƘƛƴ ǘƘŜ ŎƘŀƴƴŜƭΦ 

ŘƻǳōƭŜ /ƘŀƴƴŜƭtŜŀƪCǊŜǉψIȊ tŜŀƪ ŦǊŜǉǳŜƴŎȅ ǿƛǘƘƛƴ ǘƘŜ ŎƘŀƴƴŜƭ ƛƴ IȊΦ 

Ŧƭƻŀǘ /ƘŀƴƴŜƭtŜŀƪtƻǿŜǊψŘ.Ƴ tŜŀƪ ǇƻǿŜǊ ǿƛǘƘƛƴ ǘƘŜ ŎƘŀƴƴŜƭ ƛƴ Ř.ƳΦ 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ 

ǘƘŜ !ǇǇŜƴŘƛȄ мΦ 

9ȄŀƳǇƭŜ 

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ 

ƛƴǘ 5ŜǾƛŎŜbǳƳ Ґ лΤ 

ǾƻƛŘ ϝ5ŜǾƛŎŜ Ґ b¦[[Τ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ .ƻƻǘtǊƻŦƛƭŜψLhΤ 

.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 

.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 

.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ .ƻƻǘLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜΣ 5ŜǾbǳƳΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

{²tψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜLƴΤ 

{²tψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜhǳǘΤ 
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{²tψ¢ǊŀŎŜLƴŦƻψ¢ȅǇŜ5ŜŦ ¢ǊŀŎŜLƴŦƻΤ 

{ǘŀǘǳǎ Ґ {²tψtǊƻŦƛƭŜ5ŜLƴƛǘόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴύΤ 

{ǘŀǘǳǎ Ґ {²tψ/ƻƴŦƛƎǳǊŀǘƛƻƴόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴΣ ϧtǊƻŦƛƭŜhǳǘΣ ϧ¢ǊŀŎŜLƴŦƻύΤ 

ŘƻǳōƭŜ ϝCǊŜǉǳŜƴŎȅ Ґ ƴŜǿ ŘƻǳōƭŜώ¢ǊŀŎŜLƴŦƻΦCǳƭƭǎǿŜŜǇ¢ǊŀŎŜtƻƛƴǘǎϐΤ 

Ŧƭƻŀǘ ϝ tƻǿŜǊ{ǇŜŎψŘ.Ƴ Ґ ƴŜǿ Ŧƭƻŀǘώ¢ǊŀŎŜLƴŦƻΦCǳƭƭǎǿŜŜǇ¢ǊŀŎŜtƻƛƴǘǎϐΤ 

aŜŀǎ!ǳȄLƴŦƻψ¢ȅǇŜ5ŜŦ aŜŀǎ!ǳȄLƴŦƻΤ 

{ǘŀǘǳǎ Ґ {²tψDŜǘCǳƭƭ{ǿŜŜǇόϧ5ŜǾƛŎŜΣ CǊŜǉǳŜƴŎȅΣ tƻǿŜǊ{ǇŜŎψŘ.ƳΣϧaŜŀǎ!ǳȄLƴŦƻύΤ 

ŘƻǳōƭŜ /ŜƴǘŜǊCǊŜǉǳŜƴŎȅ Ґ мŜфΤ 

ŘƻǳōƭŜ !ƴŀƭȅǎƛǎ{Ǉŀƴ Ґ рлŜсΤ 

5{tψ/ƘŀƴƴŜƭtƻǿŜǊLƴŦƻψ¢ȅǇŜ5ŜŦ /ƘŀƴƴŜƭtƻǿŜǊwŜǎǳƭǘΤ 

{ǘŀǘǳǎҐ5{tψ¢ǊŀŎŜ!ƴŀƭȅǎƛǎψ/ƘŀƴƴŜƭtƻǿŜǊόCǊŜǉǳŜƴŎȅΣtƻǿŜǊ{ǇŜŎψŘ.ƳΣ¢ǊŀŎŜLƴŦƻΦCǳƭƭǎǿŜŜǇ¢ǊŀŎŜtƻƛƴǘǎΣ/ŜƴǘŜǊCǊ

ŜǉǳŜƴŎȅΣ !ƴŀƭȅǎƛǎ{ǇŀƴΣϧ/ƘŀƴƴŜƭtƻǿŜǊwŜǎǳƭǘύΤ 

ŘŜƭŜǘŜώϐ CǊŜǉǳŜƴŎȅΤŘŜƭŜǘŜώϐ tƻǿŜǊ{ǇŜŎψŘ.ƳΤ 

18.5 5{tψ¢ǊŀŎŜ!ƴŀƭȅǎƛǎψ·Ř..² 

ƛƴǘ 5{tψ¢ǊŀŎŜ!ƴŀƭȅǎƛǎψ·Ř..²όŎƻƴǎǘ ŘƻǳōƭŜ CǊŜǉψIȊώϐΣ Ŏƻƴǎǘ Ŧƭƻŀǘ tƻǿŜǊ{ǇŜŎψŘ.ƳώϐΣ Ŏƻƴǎǘ 

ǳƛƴǘонψǘ ¢ǊŀŎŜtƻƛƴǘǎΣ Ŏƻƴǎǘ Ŧƭƻŀǘ ·Ř.Σ ¢ǊŀŎŜ!ƴŀƭȅǎƛǎwŜǎǳƭǘψ·Ř.ψ¢ȅǇŜ5ŜŦϝ ·Ř.wŜǎǳƭǘύ 

5ŜǎŎǊƛǇǘƛƻƴ 

¢Ƙƛǎ ŦǳƴŎǘƛƻƴ ŀƴŀƭȅȊŜǎ ǘƘŜ ·Ř. ōŀƴŘǿƛŘǘƘ ƻŦ ǘƘŜ ǘǊŀŎŜΦ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

ŘƻǳōƭŜ CǊŜǉψIȊώϐ tƻƛƴǘŜǊ ǘƻ ǘƘŜ ŦǊŜǉǳŜƴŎȅ ŀǊǊŀȅΦ 

Ŧƭƻŀǘ tƻǿŜǊ{ǇŜŎψŘ.Ƴώϐ tƻƛƴǘŜǊ ǘƻ ǘƘŜ ǇƻǿŜǊ ŀǊǊŀȅΦ 

ǳƛƴǘонψǘ ¢ǊŀŎŜtƻƛƴǘǎ ¢ƘŜ ǎƛȊŜ ƻŦ CǊŜǉψIȊώϐ ŀƴŘ tƻǿŜǊ{ǇŜŎψŘ.ƳώϐΦ 

Ŧƭƻŀǘ ·Ř. {ǇŜŎƛŦȅ · Ř. ŦƻǊ ŀƴŀƭȅǎƛǎΦ 

¢ǊŀŎŜ!ƴŀƭȅǎƛǎwŜǎǳƭǘψ·Ř.ψ¢ȅǇŜ5ŜŦϝ ·Ř.wŜǎǳƭǘ wŜǎǳƭǘ ŦƻǊ ·Ř. ŀƴŀƭȅǎƛǎΦ 

¢ǊŀŎŜ!ƴŀƭȅǎƛǎwŜǎǳƭǘψ·Ř.ψ¢ȅǇŜ5ŜŦ  

ŘƻǳōƭŜ ·Ř..ŀƴŘ²ƛŘǘƘψIȊ ·Ř. ōŀƴŘǿƛŘǘƘ ƛƴ IȊΦ 

ŘƻǳōƭŜ /ŜƴǘŜǊCǊŜǉψIȊ /ŜƴǘŜǊ ŦǊŜǉǳŜƴŎȅ ƛƴ IȊ ƻŦ ǘƘŜ ǎƛƎƴŀƭΦ 

ŘƻǳōƭŜ {ǘŀǊǘCǊŜǉψIȊ {ǘŀǊǘ ŦǊŜǉǳŜƴŎȅ ƛƴ IȊ ƻŦ ǘƘŜ ǎƛƎƴŀƭΦ 

ŘƻǳōƭŜ {ǘƻǇCǊŜǉψIȊ ¢ƘŜ ǎǘƻǇ ŦǊŜǉǳŜƴŎȅ ƛƴ IȊ ƻŦ ǘƘŜ ǎƛƎƴŀƭΦ 

Ŧƭƻŀǘ {ǘŀǊǘtƻǿŜǊψŘ.Ƴ ¢ƘŜ ǇƻǿŜǊ ƛƴ Ř.Ƴ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǘƻ ǘƘŜ ǎǘŀǊǘ ŦǊŜǉǳŜƴŎȅ ƻŦ ǘƘŜ 

ǎƛƎƴŀƭ 

Ŧƭƻŀǘ {ǘƻǇtƻǿŜǊψŘ.Ƴ ¢ƘŜ ǇƻǿŜǊ ƛƴ Ř.Ƴ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǘƻ ǘƘŜ ǎǘƻǇ ŦǊŜǉǳŜƴŎȅ ƻŦ ǘƘŜ 

ǎƛƎƴŀƭ 

ǳƛƴǘонψǘ tŜŀƪLƴŘŜȄ tŜŀƪ ƛƴŘŜȄ ǿƛǘƘƛƴ ·Ř. ōŀƴŘǿƛŘǘƘΦ 

ŘƻǳōƭŜ tŜŀƪCǊŜǉψIȊ tŜŀƪ ŦǊŜǉǳŜƴŎȅ ƛƴ IȊ ƻǾŜǊ ·Ř. ōŀƴŘǿƛŘǘƘΦ 
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Ŧƭƻŀǘ tŜŀƪtƻǿŜǊψŘ.Ƴ tŜŀƪ ǇƻǿŜǊ ƛƴ Ř.Ƴ ƻǾŜǊ ·Ř. ōŀƴŘǿƛŘǘƘΦ 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ 

!ǇǇŜƴŘƛȄ мΦ 

9ȄŀƳǇƭŜ 

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ 

ƛƴǘ 5ŜǾƛŎŜbǳƳ Ґ лΤ 

ǾƻƛŘ ϝ5ŜǾƛŎŜ Ґ b¦[[Τ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ .ƻƻǘtǊƻŦƛƭŜψLhΤ 

.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 

.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 

.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ .ƻƻǘLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜΣ 5ŜǾbǳƳΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

{²tψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜLƴΤ 

{²tψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜhǳǘΤ 

{²tψ¢ǊŀŎŜLƴŦƻψ¢ȅǇŜ5ŜŦ ¢ǊŀŎŜLƴŦƻΤ 

{ǘŀǘǳǎ Ґ {²tψtǊƻŦƛƭŜ5ŜLƴƛǘόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴύΤ 

{ǘŀǘǳǎ Ґ {²tψ/ƻƴŦƛƎǳǊŀǘƛƻƴόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴΣ ϧtǊƻŦƛƭŜhǳǘΣ ϧ¢ǊŀŎŜLƴŦƻύΤ 

ŘƻǳōƭŜ ϝCǊŜǉǳŜƴŎȅ Ґ ƴŜǿ ŘƻǳōƭŜώ¢ǊŀŎŜLƴŦƻΦCǳƭƭǎǿŜŜǇ¢ǊŀŎŜtƻƛƴǘǎϐΤ 

Ŧƭƻŀǘϝ tƻǿŜǊ{ǇŜŎψŘ.Ƴ Ґ ƴŜǿ Ŧƭƻŀǘώ¢ǊŀŎŜLƴŦƻΦCǳƭƭǎǿŜŜǇ¢ǊŀŎŜtƻƛƴǘǎϐΤ 

aŜŀǎ!ǳȄLƴŦƻψ¢ȅǇŜ5ŜŦ aŜŀǎ!ǳȄLƴŦƻΤ 

{ǘŀǘǳǎ Ґ {²tψDŜǘCǳƭƭ{ǿŜŜǇόϧ5ŜǾƛŎŜΣ CǊŜǉǳŜƴŎȅΣ tƻǿŜǊ{ǇŜŎψŘ.ƳΣϧaŜŀǎ!ǳȄLƴŦƻύΤ 

Ŧƭƻŀǘ ·Ř. Ґ оΤ 

¢ǊŀŎŜ!ƴŀƭȅǎƛǎwŜǎǳƭǘψ·Ř.ψ¢ȅǇŜ5ŜŦ ·Ř.wŜǎǳƭǘ 

{ǘŀǘǳǎҐ5{tψ¢ǊŀŎŜ!ƴŀƭȅǎƛǎψ·Ř..²όCǊŜǉǳŜƴŎȅΣtƻǿŜǊ{ǇŜŎψŘ.ƳΣ¢ǊŀŎŜLƴŦƻΦCǳƭƭǎǿŜŜǇ¢ǊŀŎŜtƻƛƴǘǎΣ·Ř.Σ 

ϧ·Ř.wŜǎǳƭǘύΤ 

ŘŜƭŜǘŜώϐ CǊŜǉǳŜƴŎȅΤ 

ŘŜƭŜǘŜώϐ tƻǿŜǊ{ǇŜŎψŘ.ƳΤ 

18.6 5{tψ¢ǊŀŎŜ!ƴŀƭȅǎƛǎψh.² 

ƛƴǘ 5{tψ¢ǊŀŎŜ!ƴŀƭȅǎƛǎψh.²όŎƻƴǎǘ ŘƻǳōƭŜ CǊŜǉψIȊώϐΣ Ŏƻƴǎǘ Ŧƭƻŀǘ tƻǿŜǊ{ǇŜŎψŘ.ƳώϐΣ Ŏƻƴǎǘ ǳƛƴǘонψǘ 

¢ǊŀŎŜtƻƛƴǘǎΣ Ŏƻƴǎǘ Ŧƭƻŀǘ hŎŎǳǇƛŜŘwŀǘƛƻΣ ¢ǊŀŎŜ!ƴŀƭȅǎƛǎwŜǎǳƭǘψh.²ψ¢ȅǇŜ5ŜŦϝ h.²wŜǎǳƭǘύ 

Description  

¢Ƙƛǎ ŦǳƴŎǘƛƻƴ ŀƴŀƭȅȊŜǎ ǘƘŜ ƻŎŎǳǇƛŜŘ ōŀƴŘǿƛŘǘƘ ƻŦ ǘƘŜ ǘǊŀŎŜΦ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

ŘƻǳōƭŜ CǊŜǉψIȊώϐ tƻƛƴǘŜǊ ǘƻ ǘƘŜ ŦǊŜǉǳŜƴŎȅ ŀǊǊŀȅΦ 

Ŧƭƻŀǘ tƻǿŜǊ{ǇŜŎψŘ.Ƴώϐ tƻƛƴǘŜǊ ǘƻ ǘƘŜ ǇƻǿŜǊ ŀǊǊŀȅΦ 
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ǳƛƴǘонψǘ ¢ǊŀŎŜtƻƛƴǘǎ ¢ƘŜ ǎƛȊŜ ƻŦ CǊŜǉψIȊώϐ ŀƴŘ tƻǿŜǊ{ǇŜŎψŘ.ƳώϐΦ 

Ŧƭƻŀǘ hŎŎǳǇƛŜŘwŀǘƛƻ {ǇŜŎƛŦȅ ǘƘŜ ƻŎŎǳǇƛŜŘ ōŀƴŘǿƛŘǘƘΣ ǳǎǳŀƭƭȅ ǎŜǘ ŀǎ лΦффΦ 

¢ǊŀŎŜ!ƴŀƭȅǎƛǎwŜǎǳƭǘψh.²ψ¢ȅǇŜ5ŜŦϝ 

h.²wŜǎǳƭǘ 

wŜǎǳƭǘǎ ŦƻǊ ƻŎŎǳǇŀǘƛƻƴ ōŀƴŘǿƛŘǘƘ ŀƴŀƭȅǎƛǎΦ 

¢ǊŀŎŜ!ƴŀƭȅǎƛǎwŜǎǳƭǘψh.²ψ¢ȅǇŜ5ŜŦ  

ŘƻǳōƭŜ hŎŎǳǇƛŜŘ.ŀƴŘ²ƛŘǘƘ .ŀƴŘǿƛŘǘƘ ƛƴ IȊ ŦƻǊ ƎƛǾŜƴ hŎŎǳǇƛŜŘwŀǘƛƻΦ 

ŘƻǳōƭŜ /ŜƴǘŜǊCǊŜǉψIȊ /ŜƴǘŜǊ ŦǊŜǉǳŜƴŎȅ ƛƴ IȊ ƻŦ ǘƘŜ ǎƛƎƴŀƭΦ 

ŘƻǳōƭŜ {ǘŀǊǘCǊŜǉψIȊ {ǘŀǊǘ ŦǊŜǉǳŜƴŎȅ ƛƴ IȊ ƻŦ ǘƘŜ ǎƛƎƴŀƭΦ 

ŘƻǳōƭŜ {ǘƻǇCǊŜǉψIȊ ¢ƘŜ ǎǘƻǇ ŦǊŜǉǳŜƴŎȅ ƛƴ IȊ ƻŦ ǘƘŜ ǎƛƎƴŀƭΦ 

Ŧƭƻŀǘ {ǘŀǊǘtƻǿŜǊψŘ.Ƴ ¢ƘŜ ǇƻǿŜǊ ƛƴ Ř.Ƴ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǘƻ ǘƘŜ ǎǘŀǊǘ ŦǊŜǉǳŜƴŎȅ ƻŦ ǘƘŜ ǎƛƎƴŀƭΦ 

Ŧƭƻŀǘ {ǘƻǇtƻǿŜǊψŘ.Ƴ ¢ƘŜ ǇƻǿŜǊ ƛƴ Ř.Ƴ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǘƻ ǘƘŜ ǎǘƻǇ ŦǊŜǉǳŜƴŎȅ ƻŦ ǘƘŜ ǎƛƎƴŀƭΦ 

Ŧƭƻŀǘ {ǘŀǊǘwŀǘƛƻ ¢ƘŜ ǇǊƻǇƻǊǘƛƻƴ ƻŦ ǇƻǿŜǊ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǘƻ ǘƘŜ ǎǘŀǊǘ ŦǊŜǉǳŜƴŎȅ ƻŦ ǘƘŜ 

ƻŎŎǳǇƛŜŘ ōŀƴŘǿƛŘǘƘΦ 

Ŧƭƻŀǘ {ǘƻǇwŀǘƛƻ ¢ƘŜ ǇǊƻǇƻǊǘƛƻƴ ƻŦ ǇƻǿŜǊ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǘƻ ǘƘŜ ǎǘƻǇ ŦǊŜǉǳŜƴŎȅ ǘƘŀǘ 

ƻŎŎǳǇƛŜǎ ǘƘŜ ōŀƴŘǿƛŘǘƘΦ 

ǳƛƴǘонψǘ tŜŀƪLƴŘŜȄ tŜŀƪ ƛƴŘŜȄŜǎ ǿƛǘƘƛƴ ǘƘŜ ŎƻƴǎǳƳŜŘ ōŀƴŘǿƛŘǘƘ 

ŘƻǳōƭŜ tŜŀƪCǊŜǉψIȊ tŜŀƪ ŦǊŜǉǳŜƴŎȅ ƛƴ IȊ ǿƛǘƘƛƴ ǘƘŜ ƻŎŎǳǇƛŜŘ ōŀƴŘǿƛŘǘƘΦ 

Ŧƭƻŀǘ tŜŀƪtƻǿŜǊψŘ.Ƴ tŜŀƪ ǇƻǿŜǊ ƛƴ Ř.Ƴ ǿƛǘƘƛƴ ǘƘŜ ƻŎŎǳǇƛŜŘ ōŀƴŘǿƛŘǘƘΦ 

wŜǘǳǊƴ ǾŀƭǳŜ лΥ bƻ 9ǊǊƻǊΦ bƻƴȊŜǊƻΥ ŀōƴƻǊƳŀƭ ŜȄƛǎǘΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ !ǇǇŜƴŘƛȄ мΦ 

9ȄŀƳǇƭŜ 

ƛƴǘ {ǘŀǘǳǎ Ґ πмΤ 

ƛƴǘ 5ŜǾƛŎŜbǳƳ Ґ лΤ 

ǾƻƛŘ ϝ5ŜǾƛŎŜ Ґ b¦[[Τ 

.ƻƻǘtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ .ƻƻǘtǊƻŦƛƭŜψLhΤ 

.ƻƻǘtǊƻŦƛƭŜΦ5ŜǾƛŎŜtƻǿŜǊ{ǳǇǇƭȅ Ґ ¦{.tƻǊǘ!ƴŘtƻǿŜǊtƻǊǘΤ 

.ƻƻǘtǊƻŦƛƭŜΦtƘȅǎƛŎŀƭLƴǘŜǊŦŀŎŜ Ґ ¦{.Τ 

.ƻƻǘLƴŦƻψ¢ȅǇŜ5ŜŦ .ƻƻǘLƴŦƻΤ 

{ǘŀǘǳǎ Ґ 5ŜǾƛŎŜψhǇŜƴόϧ5ŜǾƛŎŜΣ 5ŜǾbǳƳΣ ϧ.ƻƻǘtǊƻŦƛƭŜΣ ϧ.ƻƻǘLƴŦƻύΤ 

{²tψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜLƴΤ 

{²tψtǊƻŦƛƭŜψ¢ȅǇŜ5ŜŦ tǊƻŦƛƭŜhǳǘΤ 

{²tψ¢ǊŀŎŜLƴŦƻψ¢ȅǇŜ5ŜŦ ¢ǊŀŎŜLƴŦƻΤ 

{ǘŀǘǳǎ Ґ {²tψtǊƻŦƛƭŜ5ŜLƴƛǘόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴύΤ 

{ǘŀǘǳǎ Ґ {²tψ/ƻƴŦƛƎǳǊŀǘƛƻƴόϧ5ŜǾƛŎŜΣ ϧtǊƻŦƛƭŜLƴΣ ϧtǊƻŦƛƭŜhǳǘΣ ϧ¢ǊŀŎŜLƴŦƻύΤ 

ŘƻǳōƭŜ ϝCǊŜǉǳŜƴŎȅ Ґ ƴŜǿ ŘƻǳōƭŜώ¢ǊŀŎŜLƴŦƻΦCǳƭƭǎǿŜŜǇ¢ǊŀŎŜtƻƛƴǘǎϐΤ 

Ŧƭƻŀǘϝ tƻǿŜǊ{ǇŜŎψŘ.Ƴ Ґ ƴŜǿ Ŧƭƻŀǘώ¢ǊŀŎŜLƴŦƻΦCǳƭƭǎǿŜŜǇ¢ǊŀŎŜtƻƛƴǘǎϐΤ 

aŜŀǎ!ǳȄLƴŦƻψ¢ȅǇŜ5ŜŦ aŜŀǎ!ǳȄLƴŦƻΤ 

{ǘŀǘǳǎ Ґ {²tψDŜǘCǳƭƭ{ǿŜŜǇόϧ5ŜǾƛŎŜΣ CǊŜǉǳŜƴŎȅΣ tƻǿŜǊ{ǇŜŎψŘ.ƳΣϧaŜŀǎ!ǳȄLƴŦƻύΤ 
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Ŧƭƻŀǘ hŎŎǳǇƛŜŘwŀǘƛƻ Ґ лΦффΤ 

¢ǊŀŎŜ!ƴŀƭȅǎƛǎwŜǎǳƭǘψh.²ψ¢ȅǇŜ5ŜŦ h.²wŜǎǳƭǘΤ 

{ǘŀǘǳǎҐ5{tψ¢ǊŀŎŜ!ƴŀƭȅǎƛǎψh.²όCǊŜǉǳŜƴŎȅΣtƻǿŜǊ{ǇŜŎψŘ.ƳΣ¢ǊŀŎŜLƴŦƻΦCǳƭƭǎǿŜŜǇ¢ǊŀŎŜtƻƛƴǘǎΣhŎŎǳǇƛŜŘwŀǘƛƻΣ 

ϧh.²wŜǎǳƭǘύΤ 

ŘŜƭŜǘŜώϐ CǊŜǉǳŜƴŎȅΤ 

ŘŜƭŜǘŜώϐ tƻǿŜǊ{ǇŜŎψŘ.ƳΤ 

18.7 5{tψ¢ǊŀŎŜ!ƴŀƭȅǎƛǎψ!/tw 

ƛƴǘ 5{tψ¢ǊŀŎŜ!ƴŀƭȅǎƛǎψ!/twόŎƻƴǎǘ ŘƻǳōƭŜ CǊŜǉψIȊώϐΣ Ŏƻƴǎǘ Ŧƭƻŀǘ tƻǿŜǊ{ǇŜŎψŘ.ƳώϐΣ Ŏƻƴǎǘ ǳƛƴǘонψǘ 

¢ǊŀŎŜtƻƛƴǘǎΣ Ŏƻƴǎǘ 5{tψ!/twCǊŜǉLƴŦƻψ¢ȅǇŜ5ŜŦ !/twCǊŜǉLƴŦƻΣ 

¢ǊŀŎŜ!ƴŀƭȅǎƛǎwŜǎǳƭǘψ!/twψ¢ȅǇŜ5ŜŦϝ !/twwŜǎǳƭǘύ 

5ŜǎŎǊƛǇǘƛƻƴ 

¢Ƙƛǎ ŦǳƴŎǘƛƻƴ ŀƴŀƭȅȊŜǊǎ ǘƘŜ ŀŘƧŀŎŜƴǘ ŎƘŀƴƴŜƭ ǇƻǿŜǊ Ǌŀǘƛƻ ό!/twύ ƻŦ ŀ ǘǊŀŎŜΦ 

/ƻƳǇŀǘƛōƛƭƛǘȅ лΦррΦл ŀƴŘ ƭŀǘŜǊΦ 

tŀǊŀƳŜǘŜǊ ŘŜǎŎǊƛǇǘƛƻƴ 

ŘƻǳōƭŜ CǊŜǉψIȊώϐ tƻƛƴǘŜǊ ǘƻ ǘƘŜ ŦǊŜǉǳŜƴŎȅ ŀǊǊŀȅΦ 

Ŧƭƻŀǘ tƻǿŜǊ{ǇŜŎψŘ.Ƴώϐ tƻƛƴǘŜǊ ǘƻ ǘƘŜ ǇƻǿŜǊ ŀǊǊŀȅΦ 

ǳƛƴǘонψǘ ¢ǊŀŎŜtƻƛƴǘǎ ¢ƘŜ ǎƛȊŜ ƻŦ CǊŜǉψIȊώϐ ŀƴŘ tƻǿŜǊ{ǇŜŎψŘ.ƳώϐΦ 

5{tψ!/twCǊŜǉLƴŦƻψ¢ȅǇŜ5ŜŦ !/twCǊŜǉLƴŦƻ {ǇŜŎƛŦȅ ǘƘŜ ƴŜŜŘŜŘ ŦǊŜǉǳŜƴŎȅ ƛƴŦƻǊƳŀǘƛƻƴ ŦƻǊ !/tw ŀƴŀƭȅǎƛǎΦ 

¢ǊŀŎŜ!ƴŀƭȅǎƛǎwŜǎǳƭǘψ!/twψ¢ȅǇŜ5ŜŦϝ 

!/twwŜǎǳƭǘ 

wŜǎǳƭǘ ƻŦ ǘƘŜ !/tw ŀƴŀƭȅǎƛǎΦ 

5{tψ!/twCǊŜǉLƴŦƻψ¢ȅǇŜ5ŜŦ 

ŘƻǳōƭŜ w.² {ǇŜŎƛŦȅ ǘƘŜ ǊŜǎƻƭǳǘƛƻƴ ōŀƴŘǿƛŘǘƘ ƛƴ IȊ ŦƻǊ !/tw ŀƴŀƭȅǎƛǎΦ 

ŘƻǳōƭŜ aŀƛƴ/Ƙ/ŜƴǘŜǊCǊŜǉψIȊ {ǇŜŎƛŦȅ ǘƘŜ ŎŜƴǘŜǊ ŦǊŜǉǳŜƴŎȅ ƻŦ Ƴŀƛƴ ŎƘŀƴƴŜƭ ƛƴ IȊΦ 

ŘƻǳōƭŜ aŀƛƴ/Ƙ.²ψIȊ {ǇŜŎƛŦȅ ǘƘŜ ōŀƴŘǿƛŘǘƘ ƻŦ Ƴŀƛƴ ŎƘŀƴƴŜƭ ƛƴ IȊΦ 

ŘƻǳōƭŜ !ŘƧ/Ƙ{ǇŀŎŜψIȊ {ǇŜŎƛŦȅ ǘƘŜ ŎƘŀƴƴŜƭ ǎǇŀŎŜ ƛƴ IȊΦ /ƘŀƴƴŜƭ ǎǇŀŎŜ ƛǎ ǘƘŜ ŦǊŜǉǳŜƴŎȅ 

ƛƴǘŜǊǾŀƭ ōŜǘǿŜŜƴ ǘƘŜ ŎŜƴǘŜǊ ŦǊŜǉǳŜƴŎȅ ƻŦ ǘƘŜ Ƴŀƛƴ ŎƘŀƴƴŜƭ ŀƴŘ ǘƘŀǘ 

ƻŦ ǘƘŜ ŀŘƧŀŎŜƴǘ ŎƘŀƴƴŜƭΦ 

ǳƛƴǘонψǘ !ŘƧ/ƘtŀƛǊ мΥ ƻƴŜ ǇŀƛǊ ŀŘƧŀŎŜƴǘ ŎƘŀƴƴŜƭǎ ǿƛƭƭ ōŜ ŀƴŀƭȅȊŜŘΦ 

нΥ ǘǿƻ ǇŀƛǊǎ ŀŘƧŀŎŜƴǘ ŎƘŀƴƴŜƭǎ ǿƛƭƭ ōŜ ŀƴŀƭȅȊŜŘΦ  

¢ǊŀŎŜ!ƴŀƭȅǎƛǎwŜǎǳƭǘψ!/twψ¢ȅǇŜ5ŜŦ  

Ŧƭƻŀǘ aŀƛƴ/ƘtƻǿŜǊψŘ.Ƴ tƻǿŜǊ ƻŦ ǘƘŜ Ƴŀƛƴ ŎƘŀƴƴŜƭ ƛƴ Ř.ƳΦ 

ǳƛƴǘонψǘ aŀƛƴ/ƘtŜŀƪLƴŘŜȄ ¢ƘŜ ǇŜŀƪ ƛƴŘŜȄ ƻŦ ǘƘŜ ǇǊƛƳŀǊȅ ŎƘŀƴƴŜƭΦ 

ŘƻǳōƭŜ aŀƛƴ/ƘtŜŀƪCǊŜǉψIȊ ¢ƘŜ ǇŜŀƪ ŦǊŜǉǳŜƴŎȅ ƛƴ IȊ ƻŦ ǘƘŜ ǇǊƛƳŀǊȅ ŎƘŀƴƴŜƭΦ 

Ŧƭƻŀǘ aŀƛƴ/ƘtŜŀƪtƻǿŜǊψŘ.Ƴ tǊƛƳŀǊȅ ŎƘŀƴƴŜƭ ǇŜŀƪ ǇƻǿŜǊ ƛƴ Ř.ƳΦ 

ŘƻǳōƭŜ [ψ!ŘƧ/Ƙ/ŜƴǘŜǊCǊŜǉψIȊ /ŜƴǘŜǊ ŦǊŜǉǳŜƴŎȅ ƻŦ ǘƘŜ ƭŜŦǘ ŀŘƧŀŎŜƴǘ ŎƘŀƴƴŜƭ ƛƴ IȊΦ 

ŘƻǳōƭŜ [ψ!ŘƧ/Ƙ.²ψIȊ .ŀƴŘǿƛŘǘƘ ƻŦ ǘƘŜ ƭŜŦǘ ŀŘƧŀŎŜƴŎȅ ƛƴ IȊΦ 


























