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1 DŜƴŜǊŀƭ ŘŜǎŎǊƛǇǘƛƻƴ 

¢ƘŜ wCлп ƛǎ ŀ {ȅǎǘŜƳπƻƴπ/ƘƛǇ ŎƻƳōƛƴƛƴƎ ŀƴ ŀǇǇƭƛŎŀǘƛƻƴ ǇǊƻŎŜǎǎƻǊΣ ƳŜƳƻǊƛŜǎΣ ŎǊȅǇǘƻƎǊŀǇƘȅ ŜƴƎƛƴŜΣ ǇƻǿŜǊ 

ƳŀƴŀƎŜƳŜƴǘ ǳƴƛǘΣ ŘƛƎƛǘŀƭ ŀƴŘ ŀƴŀƭƻƎ ǇŜǊƛǇƘŜǊŀƭǎ ŀƴŘ ŀ a!/ ŜƴƎƛƴŜ ŎƻƳǇƭƛŜŘ ǿƛǘƘ .ƭǳŜǘƻƻǘƘϯ [ƻǿ 9ƴŜǊƎȅ рΦл 

ŀƴŘ ǊŀŘƛƻ ǘǊŀƴǎŎŜƛǾŜǊΦ 

 

! онπōƛǘ a/¦ ƛǎ ƛƴǘŜƎǊŀǘŜŘ ƛƴ wCлп ŦƻǊ .[9 ƭƛƴƪ ƭŀȅŜǊ ƳŀƴŀƎŜƳŜƴǘ ŀƴŘ ǎȅǎǘŜƳ ƻǇŜǊŀǘƛƻƴΦ wƛŎƘ ŘƛƎƛǘŀƭ ŀƴŘ ŀƴŀƭƻƎ 

ǇŜǊƛǇƘŜǊŀƭ ƛƴǘŜǊŦŀŎŜǎ ŀǊŜ ƻǇǘƛƳƛȊŜŘ ŦƻǊ ŜȄǘŜǊƴŀƭ ŎƻƴǘǊƻƭΣ ƛƴŎƭǳŘƛƴƎ DtLhΣ {tLΣ ¦!w¢Σ LL/Σ t²aΣ !5/ ŀƴŘ [5hǎΦ 

tƻǿŜǊ aŀƴŀƎŜƳŜƴǘ ¦ƴƛǘ ǿƛǘƘ ƻƴπŎƘƛǇ 5/5/ ōǳŎƪ ŎƻƴǾŜǊǘŜǊ ŀƴŘ ǾŀǊƛƻǳǎ wŜƎǳƭŀǘƻǊǎ ǇǊƻǾƛŘŜǎ ǳƭǘǊŀπƭƻǿ ŎǳǊǊŜƴǘ 

ŎƻƴǎǳƳǇǘƛƻƴ ŦƻǊ wCлпΦ 
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2 CŜŀǘǳǊŜ ƭƛǎǘ 

Â Complies with Bluetooth 5.0 with 1M / 2M 

bps data rates. 

 

Â Radio Transceiver 

¶ -93 dBm RX sensitivity at 1Mbps mode 

¶ -90 dBm RX sensitivity at 2Mbps mode 

¶ RF output power levels: -20dBm, 0dBm, 

3dBm and 8dBm 

¶ 50dB RSSI dynamic range 

 

Â Supply Current 

¶ 4.3mA in RX and 4.4mA in TX with On Chip 

DCDC Converter@4.3V 

¶ 5.5mA in RX and 5.7mA in TX with On Chip 

DCDC Converter@3.3V  

 

Â Ultralow Current Mode 

¶ Sleep current : 2.5uA ~ 6uA SRAM ( 16 KB 

~ 208 KB ) retention 

¶ Average current: 20uA during 1.28 sec 

cycle time ( Active / Sleep ) 

¶ Notice: Active ( Broadcasting ADV ) / Sleep 

( 208 KB SRAM retention ) 

 

Â Analog Interfaces 

¶ 1 Battery monitoring function from 5.5V to 

2.0V 

¶ 2 External channel of ADC ( ENOB = 10 ) with 

average capability ( Oversampling up to 

ENOB = 12 ) 

¶ Temperature sensor from -40ʕ to 125ʕ 

 

 

 

 

 

 

Â Digital Interfaces 

¶ Up to 14 GPIOs 

¶ 1 Internal Quad-SPI Flash interface 

¶ 1 General SPI interface  

È Support both SPIM / SPIS Mode 

¶ 2 UART - Flow control up to 1Mbps and 

supports all the baud rate under 1Mbps, 

IRDA is supported 

¶ 2 IIC - Master /  Slave programmable and 

speed up to 1Mbps 

¶ 2 Timers and 1 Watch-dog Timer 

¶ 5 PWM Outputs 

 

Â Integrated 32-bit MCU 

¶ Clock frequency: 16MHz, 32MHz ( Major ) , 

48MHz, 64MHz, 80MHz and 96MHz ( Max ) 

¶ CPU Benchmarking : 2.07 Coremark / MHz 

¶ SWD debug interface 

¶ AHB /  APB bus matrix with speed up to 

96MHz 

 

Â Memories 

¶ 128 KB ROM ( Boot ROM and BLE stack ) 

¶ 512 KB Flash 

¶ 208 KB SRAM 

È Composed of 6 pages of 32KB and 1 

page of 16KB , with retention 

capability 

È Each 32KB can be set into retention 

state separately and exchange 

memory for BLE connection data 

È 16KB of 4 way cache controller for 

external SPI flash which enable CPU 

run on the external SPI flash, this 

16KB cache can be also used as 

system SRAM when cache is disabled 
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Â Power Management 

¶ 2.3-5.0V power input 

¶ One 1.2V Integrated DCDC buck converter  

¶ One 1.8V LDO with 40mA output  

¶ Two 3.3V LDO with 50mA & 25mA output 

each 

 

Â Cryptographic Engine 

¶ ECC 

¶ AES-128 

 

Â Package 

¶ QFN40 ( 5 X 5 mm² )  

 

Â  Operating Temperature 

¶ -25ᴈ to 85ᴈ 
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3 tŀŎƪŀƎŜ 

3.1 wCлп ππ vCb пл Ǉƛƴǎ tŀŎƪŀƎŜ ό р ƳƳ Ȅ р ƳƳ ύ ǿƛǘƘ пaō CƭŀǎƘ 

Pin Symbol Type Description  Pin Symbol Type Description 

1 P02 DIO FUNC_IO02/GPIO02  22 VDD_AWO PO VDD_AWO output 

2 P03 DIO spim0_cs0/SPIS_CS/FUNC_IO01/GPIO03  23 P22 DIO FUNC_IO20/GPIO22 

3 P04 DIO spim0_clk/SPIS_CLK/FUNC_IO02/GPIO04  24 P23 DIO FUNC_IO21/GPIO23 

4 P05 DIO spim0_miso/SPIS_MISO/FUNC_IO03/GPIO05  25 XTAL32K_P AI 32.768 kHz Crystal input (+) 

5 P06 DIO spim0_mosi/SPIS_MOSI/FUNC_IO04/GPIO06  26 XTAL32K_N AI 32.768 kHz Crystal input (-) 

6 P15 DIO FUNC_IO13/GPIO15  27 VDD_3V_2 PO Supply to external 3.3V 

7 P16 DIO FUNC_IO14/GPIO16  28 VDD_BAT_2 PI Guard ring power supply 

8 P17 DIO FUNC_IO15/GPIO17  29 VDD_VCO PI VCO power supply 

9 P12 DIO FUNC_IO10/GPIO12  30 LOOP_C AIO PLL loop filter external capacitor. 

10 P13 DIO FUNC_IO11/GPIO13  31 VDD_CP PI PLL power supply 

11 VDD_SRAM PO VDD_SRAM output  32 VDD_RF1 PI RF power supply 

12 VDD_3V_1 PO Supply to external 3.3V  33 RF_P AIO RF input/output 

13 VDD_1V8 PO Supply to external 1.8V  34 RF_N AIO RF input/output 

14 VDD_DIG PI Digital circuit power supply  35 VDD_A PI Power supply for an analog circuit 

15 GND_D GND Ground for digital circuit  36 VDD_BAT_1 PI ADC power supply 

16 VDD_1V2 PO DC/DC Converter output  37 P30 AI ADC Input Channel 0 

17 VDD_BAT PI Battery supply voltage  38 P34 AI ADC Input Channel 4 

18 Ext Reset DI Pull low internally. High active.  39 XTAL32M_P AI 32 MHz Crystal input (+) 

19 P00 DIO swck/GPIO00  40 XTAL32M_N AI 32 MHz Crystal input (-) 

20 P01 DIO swd/GPIO01  
IC Ground pad GND 

Backside GND plane. Must be 

connected to the GND. 21 VDD_CPU PO VDD_CPU output  

NOTE:  AI : analog input  AO : analog output  AIO : analog input/output  DI : digital input  DIO : digital input/output  PI : power input  PO : power output 
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3.2 Lw wŜŦƭƻǿ ¢ŜƳǇŜǊŀǘǳǊŜπ¢ƛƳŜ tǊƻŦƛƭŜ 
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3.3 !ǇǇƭƛŎŀǘƛƻƴ ŎƛǊŎǳƛǘ 

 DŜƴŜǊŀƭ ŀǇǇƭƛŎŀǘƛƻƴ ŎƛǊŎǳƛǘ 

 
Â /ƛǊŎǳƛǘ CŜŀǘǳǊŜǎ 

 

Component TX PWR. RX SEN. LXT RF CKT. Structure 

Standard: 30PCS 

Option  : Add 1 PCS 
+8  dBm(Max.) 

1Mbps: -93 dBm 

2Mbps: -90 dBm 
Option Differential 
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 {ƛƴƎƭŜπ9ƴŘ ǿƛǘƘ 5/κ5/ .ǳŎƪŜǊ ŀǾŀƛƭŀōƭŜΣ ¢· t²wΥ πоŘ.Ƴ όaŀȄύ 

 

Â /ƛǊŎǳƛǘ CŜŀǘǳǊŜǎ 

 

Component TX PWR. RX SEN. LXT RF CKT. Structure 

18 PCS -2 dBm(Max.) 
1Mbps: -90 dBm 

2Mbps: -86 dBm 
LXT - free Single-End 
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 5ƛŦŦŜǊŜƴǘƛŀƭ ǿƛǘƘ 5/κ5/ .ǳŎƪŜǊ ŀǾŀƛƭŀōƭŜΣ ¢· t²wΥ ҌнŘ.ƳόaŀȄύ 

 

Â /ƛǊŎǳƛǘ CŜŀǘǳǊŜǎ 

 

 

Component TX PWR. RX SEN. LXT RF CKT. Structure 

Standard: 26 PCS 

Option  : Reduce 4 PCS 
+ 2 dBm(Max.) 

1Mbps: -93 dBm 

2Mbps: -90 dBm 
Option Differential 
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 {ƛƴƎƭŜπ9ƴŘ ǿƛǘƘ 5/κ5/ .ǳŎƪŜǊ ŀǾŀƛƭŀōƭŜΣ ¢· t²w: ҌпŘ.ƳόaŀȄύ 

 

Â /ƛǊŎǳƛǘ CŜŀǘǳǊŜǎ 

 

 

Component TX PWR. RX SEN. LXT RF CKT. Structure 

17 PCS + 4 dBm(Max.) 
1Mbps: -90 dBm 

2Mbps: -86 dBm 
LXT - free Single-End 
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 5ƛŦŦŜǊŜƴǘƛŀƭ ǿƛǘƘ 5/κ5/ .ǳŎƪŜǊ ŀǾŀƛƭŀōƭŜΣ ¢· t²wΥ ҌуŘ.ƳόaŀȄύ 

 

Â /ƛǊŎǳƛǘ CŜŀǘǳǊŜǎ 

 

4 {ȅǎǘŜƳ ƻǾŜǊǾƛŜǿ 

4.1 9ƭŜŎǘǊƻƴƛŎŀƭ /ƘŀǊŀŎǘŜǊƛǎǘƛŎǎ 

 !ōǎƻƭǳǘŜ ƳŀȄƛƳǳƳ ǊŀǘƛƴƎǎ 

Component TX PWR. RX SEN. LXT RF CKT. Structure 

Standard: 25 PCS 

Option  : 4 Reduce PCS 
+ 8 dBm(Max.) 

1Mbps: -93 dBm 

2Mbps: -90 dBm 
Option Differential 

Parameters Min Max Unit 

Storage temperature -40 +120 C̄ 

Voltage applied to inputs -0.5 +5.5  V 
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 wŜŎƻƳƳŜƴŘŜŘ hǇŜǊŀǘƛƴƎ /ƻƴŘƛǘƛƻƴǎ 

Parameters Min Typ Max Units 

Ambient Operating Temperature -25  + 85 C̄ 

Supply Voltage for VDD_BAT  2.3 4.3 5.0 V 

Logical high input voltage (for DI type pins)  0.85 x VDD_IO(*)   VDD_IO V 

Logical low input voltage (for DI type pins)  0  0.2 x VDD_IO V 

bote : VDD_IO is programmable as 3.3V or 1.8V individually. 

 wŀŘƛƻ CǊŜǉǳŜƴŎȅ /ƘŀǊŀŎǘŜǊƛǎǘƛŎǎ 

TA = 25ʳ, VDD = 4.3 V, Frequency=2.440 GHz 

4.2 .ƭƻŎƪ ŘƛŀƎǊŀƳ 

¢ƘŜ ōƭƻŎƪ ŘƛŀƎǊŀƳ ƻŦ wCлп ƛǎ ǎƘƻǿƴ ōŜƭƻǿΦ 

Parameter Condition Min Typ Max Unit 

Receiver Sensitivity 
At 1 Mbps RX Mode, 37 Byte payload length, BER<0.1%. -93   dBm 

At 2 Mbps RX Mode, 37 Byte payload length, BER<0.1% -90   dBm 

Transmitter Output Power 

Maximum RF Output Power at 0 dBm setting ( Comply with 

Power Class 3 in Bluetooth Low Energy 5.0 ) 
-4 -2 0 dBm 

Maximum RF Output Power at 8 dBm setting ( Comply with 

Power Class 1.5 in Bluetooth Low Energy 5.0 ) 
5 6.5 8 dBm 

Current Consumption 

Receiver with integrated DC/DC Converter  4.3  mA 

0 dBm Transmitter with integrated DC/DC Converter  4.4  mA 

8 dBm Transmitter with integrated DC/DC Converter  26  mA 

Sleep with SRAM ( 16KB ~ 208KB ) retention, 32.768KHz 

Crystal Clock 
2.5  6 uA 

Average current during 1.28 sec active (broadcasting ADV) 

/sleep ( SRAM 208 KB retention ) cycle time  
 18  uA 

CPU Standby with 16MHz Clock running  1.5  mA 
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мс 
Ŏ̓ .ƭǳŜ· aƛŎǊƻŜƭŜŎǘǊƻƴƛŎǎ /ƻƴŦƛŘŜƴǘƛŀƭΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ 

 

 

4.3 {ȅǎǘŜƳ ōƭƻŎƪǎ 

/t¦Υ ¢ƘŜ ǇǊƻŎŜǎǎƻǊ ƛǎ ŀƴ ŜƴǘǊȅπƭŜǾŜƭ онπōƛǘ ǇǊƻŎŜǎǎƻǊ ŘŜǎƛƎƴŜŘ ŦƻǊ ŀ ōǊƻŀŘ ǊŀƴƎŜ ƻŦ ŜƳōŜŘŘŜŘ 

ŀǇǇƭƛŎŀǘƛƻƴǎΦ Lǘ ƻŦŦŜǊǎ ǎƛƎƴƛŦƛŎŀƴǘ ōŜƴŜŦƛǘǎ ǘƻ ŘŜǾŜƭƻǇŜǊǎΣ ƛƴŎƭǳŘƛƴƎΥ 

 ̧ ! ǎƛƳǇƭŜ ŀǊŎƘƛǘŜŎǘǳǊŜ ǘƘŀǘ ƛǎ Ŝŀǎȅ ǘƻ ƭŜŀǊƴ ŀƴŘ ǇǊƻƎǊŀƳΦ 

 ̧ ¦ƭǘǊŀπƭƻǿ ǇƻǿŜǊΣ ŜƴŜǊƎȅπŜŦŦƛŎƛŜƴǘ ƻǇŜǊŀǘƛƻƴΦ 

 ̧ 9ȄŎŜƭƭŜƴǘ ŎƻŘŜ ŘŜƴǎƛǘȅΦ 

 ̧ 5ŜǘŜǊƳƛƴƛǎǘƛŎΣ ƘƛƎƘπǇŜǊŦƻǊƳŀƴŎŜ ƛƴǘŜǊǊǳǇǘ ƘŀƴŘƭƛƴƎΦ 

 ̧ tƭŀǘŦƻǊƳ ǎŜŎǳǊƛǘȅ ǊƻōǳǎǘƴŜǎǎΣ ǿƛǘƘ ƛƴǘŜƎǊŀǘŜŘ aŜƳƻǊȅ tǊƻǘŜŎǘƛƻƴ ¦ƴƛǘ όat¦ύΦ 

 

.[9 рΦл a!/ ŀƴŘ tI¸Υ ¢Ƙƛǎ ƛǎ ǘƘŜ .[9 a!/ ŀƴŘ tI¸ ǿƘƛŎƘ ƛǎ ŎƻƳǇŀǘƛōƭŜ ǿƛǘƘ ǘƘŜ .[9 рΦл ǇǊƻǘƻŎƻƭΦ 

 

.[9 wC ƳƻŘǳƭŜΥ ¢Ƙƛǎ ƛǎ ǘƘŜ ƭƻǿ ǇƻǿŜǊ wC ƳƻŘǳƭŜ ǿƘƛŎƘ ƛǎ ŎƻƳǇŀǘƛōƭŜ ǿƛǘƘ ǘƘŜ .[9 рΦл ǇǊƻǘƻŎƻƭΦ 

 

/ŀŎƘŜ /ƻƴǘǊƻƭƭŜǊΥ ¢Ƙƛǎ ƛǎ ǘƘŜ онōƛǘ п ǿŀȅ ǊŜŀŘ ƻƴƭȅ ŎŀŎƘŜ ŎƻƴǘǊƻƭƭŜǊ ǿƘƛŎƘ ƳŀƪŜǎ ǘƘŜ /t¦ Ŏŀƴ Ǌǳƴ 

ƻƴ ǘƘŜ ŜȄǘŜǊƴŀƭ ŦƭŀǎƘ ǿƛǘƘ ǉǳŀǊŘπ{tL ƛƴǘŜǊŦŀŎŜΦ ¢ƘŜ ŎŀŎƘŜ ŎƻƴǘǊƻƭƭŜǊ ƻŦŦŜǊǎ ƻƴŜ ŎȅŎƭŜ ƭŀǘŜƴŎȅ ǊŜŀŘ 

ŀŎŎŜǎǎ ǿƘŜƴ ǘƘŜ ǊŜŀŘ ŦǊƻƳ ǘƘŜ /t¦ Ƙƛǘ ǘƘŜ ŎŀŎƘŜΦ LŦ ŎŀŎƘŜ ƳƛǎǎΣ ǘƘŜ ŎŀŎƘŜ ŎƻƴǘǊƻƭƭŜǊ ƛǎ ǊŜǎǇƻƴǎƛōƭŜ 

ǘƻ ƎŜƴŜǊŀǘŜ ǘƘŜ {tL ŀŎŎŜǎǎ ŎƻƳƳŀƴŘ ŀƴŘ ŦŜǘŎƘ Řŀǘŀ ŦǊƻƳ ǘƘŜ ŜȄǘŜǊƴŀƭ ŦƭŀǎƘ ǘƘǊƻǳƎƘ ǉǳŀǊŘπ{tL 

ƛƴǘŜǊŦŀŎŜΦ 

 

!I.κ!t. ōǳǎ ƳŀǘǊƛȄΥ ¢Ƙƛǎ ƛǎ ǘƘŜ ōǳǎ ƳŀǘǊƛȄ ǿƘƛŎƘ ǇǊƻǾƛŘŜǎ ǘƘŜ Řŀǘŀ ŀŎŎŜǎǎ ŎƘŀƴƴŜƭ ōŜǘǿŜŜƴ 

ƳǳƭǘƛǇƭŜ !I. ƳŀǎǘŜǊǎ ŀƴŘ ƳǳƭǘƛǇƭŜ !I.κ!t. ǎƭŀǾŜǎΦ ¢ƘŜ ŀŎŎŜǎǎ ƻŦ ŘƛŦŦŜǊŜƴǘ ƳŀǎǘŜǊ ǎƭŀǾŜ ǇŀƛǊ ŘƻŜǎ 

ƴƻǘ ŀŦŦŜŎǘ ŜŀŎƘ ƻǘƘŜǊ ǿƘƛŎƘ ƛƳǇǊƻǾŜ ǘƘŜ Řŀǘŀ ǘƘǊƻǳƎƘǇǳǘ ƻŦ ǘƘŜ ǎȅǎǘŜƳΦ 

 

w!a ŎƻƴǘǊƻƭƭŜǊΥ ¢Ƙƛǎ ƛǎ ǘƘŜ {w!a ŎƻƴǘǊƻƭƭŜǊ ǿƘƛŎƘ ŎƻƴǾŜǊǘǎ ǘƘŜ !I. ōǳǎ ŀŎŎŜǎǎ ǘƻ ǘƘŜ нлуY. {w!a 

ǊŜŀŘκǿǊƛǘŜ ŎƻƳƳŀƴŘΦ .ŜŎŀǳǎŜ ƻƴŜ ƻŦ ǘƘŜ {w!a ƛǎ ǎƘŀǊŜŘ ǿƛǘƘ ǘƘŜ ŜȄŎƘŀƴƎŜ ƳŜƳƻǊȅ ǳǎŜŘ ōȅ ǘƘŜ 
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мт 
Ŏ̓ .ƭǳŜ· aƛŎǊƻŜƭŜŎǘǊƻƴƛŎǎ /ƻƴŦƛŘŜƴǘƛŀƭΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ 

 

.[9 a!/Σ ǘƘŜ {w!a ŎƻƴǘǊƻƭƭŜǊ ƛǎ ŀƭǎƻ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǘƘŜ ŀǊōƛǘǊŀǘƛƻƴ ōŜǘǿŜŜƴ ǘƘŜ !I. ōǳǎ ŀƴŘ ǘƘŜ 

.[9 a!/Φ 

 

wha ŎƻƴǘǊƻƭƭŜǊΥ ¢Ƙƛǎ ƛǎ ǘƘŜ wha ŎƻƴǘǊƻƭƭŜǊ ǿƘƛŎƘ ŎƻƴǾŜǊǘǎ ǘƘŜ !I. ōǳǎ ŀŎŎŜǎǎ ǘƻ ǘƘŜ мнуY. wha 

ǊŜŀŘ ŎƻƳƳŀƴŘΦ ¢ƘŜ ōƻƻǘ ŎƻŘŜ ŀƴŘ ǘƘŜ .[9 ƭƛƴƪ ƭŀȅŜǊ ǎǘŀŎƪ ŀǊŜ ǎǘƻǊŜŘ ƛƴ ǘƘŜ whaΦ 

 

wha ǇŀǘŎƘ ŎƻƴǘǊƻƭƭŜǊΥ ¢Ƙƛǎ ƛǎ ǘƘŜ Řŀǘŀ ǇŀǘŎƘ ŎƻƴǘǊƻƭƭŜǊ ŦƻǊ wha ŘŀǘŀΦ Lǘ ǇǊƻǾƛŘŜǎ Řŀǘŀ ǇŀǘŎƘƛƴƎ ŦƻǊ 

ǳǇ ǘƻ мс wha ŀŘŘǊŜǎǎŜǎΦ 

 

{ȅǎǘŜƳ ŎƻƴǘǊƻƭƭŜǊό/t¦ύΥ ¢Ƙƛǎ ƛǎ ǘƘŜ ǎȅǎǘŜƳ ŎƻƴǘǊƻƭƭŜǊ ǿƘƛŎƘ ŎƻƴǘǊƻƭǎ ǘƘŜ ŎƭƻŎƪ ƎŜƴŜǊŀǘƻǊΣ ǊŜǎŜǘ 

ƎŜƴŜǊŀǘƻǊ ŀƴŘ ǘƘŜ Ǉƛƴ ǎƘŀǊŜ ƭƻƎƛŎ ƻŦ ǘƘŜ ǎȅǎǘŜƳΦ Lǘ ƛǎ ŀƭǎƻ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ŦǊŜǉǳŜƴŎȅ ŎŀƭƛōǊŀǘƛƻƴ ƻŦ ǘƘŜ 

онYIȊ ŎƭƻŎƪ ŦǊƻƳ w/ ƻǎŎƛƭƭŀǘƻǊΦ 

 

5a! ŎƻƴǘǊƻƭƭŜǊΥ ¢Ƙƛǎ ƛǎ ǘƘŜ 5a! ŎƻƴǘǊƻƭƭŜǊ ǿƘƛŎƘ ǇǊƻǾƛŘŜǎ ŘƛǊŜŎǘƭȅ Řŀǘŀ ŀŎŎŜǎǎ ŎƘŀƴƴŜƭ ōŜǘǿŜŜƴ 

ǘƘŜ {w!a ŀƴŘ ǇŜǊƛǇƘŜǊŀƭ ƛƴǘŜǊŦŀŎŜǎΦ ¢ƘŜǊŜ ŀǊŜ с 5a! ŎƘŀƴƴŜƭǎ ƛƳǇƭŜƳŜƴǘŜŘ ƛƴ ǘƘŜ 5a! ŎƻƴǘǊƻƭƭŜǊΦ 

 

!5/ ŎƻƴǘǊƻƭƭŜǊΥ ¢Ƙƛǎ ƛǎ ǘƘŜ !5/ ŎƻƴǘǊƻƭƭŜǊ ǿƘƛŎƘ ǇǊƻǾƛŘŜǎ ǘƘŜ Řŀǘŀ ŎƘŀƴƴŜƭ ōŜǘǿŜŜƴ ǘƘŜ !5/ ŀƴŘ 

ǘƘŜ !t. ōǳǎΦ Lǘ ǎǳǇǇƻǊǘǎ ōƻǘƘ ƻƴŜ ǘƛƳŜ !5/ ǎŀƳǇƭŜ ŀƴŘ Ŏƻƴǘƛƴǳƻǳǎ !5/ ǎŀƳǇƭŜΦ Lǘ ŀƭǎƻ ǎǳǇǇƻǊǘǎ 

5a! ŀŎŎŜǎǎ ōȅ ǘƘŜ 5a! ŎƻƴǘǊƻƭƭŜǊ ƛƴ ǘƘŜ Ŏƻƴǘƛƴǳƻǳǎ ǎŀƳǇƭƛƴƎ ƳƻŘŜΦ 

 

9// ŜƴƎƛƴŜΥ ¢Ƙƛǎ ƛǎ ǘƘŜ 9// ŎƻŘŜŎ ŦƻǊ ǘƘŜ ŜƴŎǊȅǇǘ ǘǊŀƴǎƳƛǎǎƛƻƴ ƻŦ .[9Φ Lǘ ǇǊƻǾƛŘŜǎ ƘŀǊŘǿŀǊŜ Ŧŀǎǘ 9// 

ŎŀƭŎǳƭŀǘƛƻƴ ǿƘƛŎƘ Ŏƻǎǘǎ ƭŜǎǎ ǘƘŀƴ рлƳǎ ŦƻǊ ǎƛƴƎƭŜ 9// ŎŀƭŎǳƭŀǘƛƻƴΦ 

 

tƛƴ ǎƘŀǊŜ ŎƻƴǘǊƻƭƭŜǊΥ ¢Ƙƛǎ ƛǎ ǘƘŜ Ǉƛƴ ǎƘŀǊŜ ƭƻƎƛŎ ǿƘƛŎƘ ǇǊƻǾƛŘŜǎ ŦƭŜȄƛōƭŜ Ǉƛƴ ǎƘŀǊŜ ǎŎƘŜƳŜ ŦƻǊ 

ŘƛŦŦŜǊŜƴǘ ŎǳǎǘƻƳŜǊǎΦ ¢ƘŜ Ǉƛƴ ǎƘŀǊŜ ƭƻƎƛŎ ƛǎ ŎƻƴǘǊƻƭƭŜŘ ōȅ ǘƘŜ ǎȅǎǘŜƳ ŎƻƴǘǊƻƭƭŜǊό/t¦ύΦ 

 

/ƭƻŎƪ ƎŜƴŜǊŀǘƻǊό/t¦ύΥ ¢Ƙƛǎ ƛǎ ǘƘŜ ŎƭƻŎƪ ƎŜƴŜǊŀǘƻǊ ǿƘƛŎƘ ǇǊƻǾƛŘŜǎ ŎƭƻŎƪ ŦƻǊ ŀƭƭ ƻŦ ǘƘŜ ƳƻŘǳƭŜǎ ƛƴ ǘƘŜ 

/t¦ ǇƻǿŜǊ ŘƻƳŀƛƴΦ Lǘ ƛƳǇƭŜƳŜƴǘǎ ǘƘŜ ŎƭƻŎƪ ŘƛǾƛŘŜǊΣ ŎƭƻŎƪ ƳǳȄκǎǿƛǘŎƘ ŀƴŘ ŀǊŎƘƛǘŜŎǘǳǊŜ ŎƭƻŎƪ ƎŀǘƛƴƎ 

ŦƻǊ ǘƘŜ /t¦ ǇƻǿŜǊ ŘƻƳŀƛƴΦ 

 

wŜǎŜǘ ƎŜƴŜǊŀǘƻǊό/t¦ύΥ ¢Ƙƛǎ ƛǎ ǘƘŜ ǊŜǎŜǘ ƎŜƴŜǊŀǘƻǊ ǿƘƛŎƘ ǇǊƻǾƛŘŜǎ ǘƘŜ ǊŜǎŜǘ ŦƻǊ ŀƭƭ ƻŦ ǘƘŜ ƳƻŘǳƭŜǎ ƛƴ 

ǘƘŜ /t¦ ǇƻǿŜǊ ŘƻƳŀƛƴΦ Lǘ ƛƳǇƭŜƳŜƴǘǎ ǘƘŜ ǊŜǎŜǘ ǎȅƴŎƘǊƻƴƛȊŜǊ ŀƴŘ ǘƘŜ ǎƻŦǘǿŀǊŜ ǊŜǎŜǘ ƭƻƎƛŎ ŦƻǊ ǘƘŜ 

/t¦ ǇƻǿŜǊ ŘƻƳŀƛƴΦ 

 

¦!w¢н!I.Υ ¢Ƙƛǎ ƛǎ ǘƘŜ ¦!w¢ ƛƴǘŜǊŦŀŎŜ ƳƻŘǳƭŜ ǿƘƛŎƘ ǇǊƻǾƛŘŜǎ ǘƘŜ ŀŎŎŜǎǎ ŎƘŀƴƴŜƭ ǘƻ ŀƭƭ ƻŦ ǘƘŜ 

ǎȅǎǘŜƳ ŀŘŘǊŜǎǎ ǎǇŀŎŜ ŦƻǊ ǘƘŜ ŜȄǘŜǊƴŀƭ ¦!w¢ ŎƻƴǘǊƻƭƭŜǊΦ Lǘ Ŏŀƴ ǇǊƻǾƛŘŜ ǘƘŜ ŀŎŎŜǎǎ ŎƘŀƴƴŜƭ ǿƛǘƘƻǳǘ 

ǘƘŜ ƘŜƭǇ ƻŦ ǘƘŜ /t¦ ǿƘƛŎƘ ƳŜŀƴǎ ǘƘŀǘ ŜǾŜƴ ƛŦ ǘƘŜ /t¦ ŘƻŜǎ ƴƻǘ ǿƻǊƪ ŎƻǊǊŜŎǘƭȅΣ ǘƘŜ ŜȄǘŜǊƴŀƭ ¦!w¢ 

ŎƻƴǘǊƻƭƭŜǊ Ŏŀƴ ŀŎŎŜǎǎ ŀƭƭ ǘƘŜ ǊŜƎƛǎǘŜǊǎ ŀƴŘ ƳŜƳƻǊȅ ǎǇŀŎŜΦ Lǘ ƛǎ Ƴŀƛƴƭȅ ŦƻǊ ŘŜōǳƎΦ 

 

¢ƛƳŜǊΥ ¢Ƙƛǎ ƛǎ ǘƘŜ ǘƛƳŜǊ ŎƻǳƴǘŜǊ ǿƘƛŎƘ ƛǎ ŎƻǳƴǘƛƴƎ ƛƴ ŀ ŦǊŜǉǳŜƴŎȅ ǇǊƻƎǊŀƳƳŀōƭŜ ŎƭƻŎƪΦ ¢ƘŜǊŜ ŀǊŜ 

ǘǿƻ ƛƴŘŜǇŜƴŘŜƴǘ ǘƛƳŜǊ ŎƻǳƴǘŜǊǎ ƛƳǇƭŜƳŜƴǘŜŘΦ 
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му 
Ŏ̓ .ƭǳŜ· aƛŎǊƻŜƭŜŎǘǊƻƴƛŎǎ /ƻƴŦƛŘŜƴǘƛŀƭΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ 

 

²ŀǘŎƘ ŘƻƎΥ ¢Ƙƛǎ ƛǎ ǘƘŜ ǿŀǘŎƘ ŘƻƎ ŎƻƴǘǊƻƭƭŜǊ ŦƻǊ ǘƘŜ ǎȅǎǘŜƳΣ ǿƘƛŎƘ Ŏŀƴ ǿƻǊƪ ƛƴ ǘǿƻ ƳƻŘŜǎΥ ǎȅǎǘŜƳ 

ǊŜǎŜǘ ƳƻŘŜ ŀƴŘ ƛƴǘŜǊǊǳǇǘ ŦƻƭƭƻǿŜŘ ōȅ ǎȅǎǘŜƳ ǊŜǎŜǘ ƳƻŘŜΦ ¢ƘŜ ǿŀǘŎƘ ŘƻƎ Ŏŀƴ ǇǊŜǾŜƴǘ ǎȅǎǘŜƳ ŦǊƻƳ 

ŜƴǘŜǊƛƴƎ ǎƻƳŜ ŘŜŀŘ ǎǘŀǘǳǎ ōȅ ƛƴǘŜǊǊǳǇǘ ŀƴŘ ǊŜǎŜǘ ǘƘŜ ǎȅǎǘŜƳ ƛŦ ǘƘŜ ǎȅǎǘŜƳ ŘƻŜǎ ƴƻǘ ƪƛŎƪ ǘƘŜ ǿŀǘŎƘ 

ŘƻƎ ŦƻǊ ŀ ƭƻƴƎ ǘƛƳŜΦ 

 

{ȅǎǘŜƳ ŎƻƴǘǊƻƭƭŜǊόt9wύΥ ¢Ƙƛǎ ƛǎ ǘƘŜ ǎȅǎǘŜƳ ŎƻƴǘǊƻƭƭŜǊ ǿƘƛŎƘ ŎƻƴǘǊƻƭǎ ǘƘŜ ŎƭƻŎƪ ƎŜƴŜǊŀǘƻǊΣ ǊŜǎŜǘ 

ƎŜƴŜǊŀǘƻǊ ƻŦ ǘƘŜ t9w ǇƻǿŜǊ ŘƻƳŀƛƴΦ  

 

/ƭƻŎƪ ƎŜƴŜǊŀǘƻǊόt9wύΥ ¢Ƙƛǎ ƛǎ ǘƘŜ ŎƭƻŎƪ ƎŜƴŜǊŀǘƻǊ ǿƘƛŎƘ ǇǊƻǾƛŘŜǎ ǘƘŜ ŎƭƻŎƪ ŦƻǊ ŀƭƭ ƻŦ ǘƘŜ ƳƻŘǳƭŜǎ ƛƴ 

ǘƘŜ t9w ǇƻǿŜǊ ŘƻƳŀƛƴΦ Lǘ ƛƳǇƭŜƳŜƴǘǎ ǘƘŜ ŎƭƻŎƪ ŘƛǾƛŘŜǊΣ ŎƭƻŎƪ ƳǳȄκǎǿƛǘŎƘ ŀƴŘ ŀǊŎƘƛǘŜŎǘǳǊŜ ŎƭƻŎƪ 

ƎŀǘƛƴƎ ŦƻǊ ǘƘŜ t9w ǇƻǿŜǊ ŘƻƳŀƛƴΦ 

 

wŜǎŜǘ ƎŜƴŜǊŀǘƻǊόt9wύΥ ¢Ƙƛǎ ƛǎ ǘƘŜ ǊŜǎŜǘ ƎŜƴŜǊŀǘƻǊ ǿƘƛŎƘ ǇǊƻǾƛŘŜǎ ǘƘŜ ǊŜǎŜǘ ŦƻǊ ŀƭƭ ƻŦ ǘƘŜ ƳƻŘǳƭŜǎ ƛƴ 

ǘƘŜ t9w ǇƻǿŜǊ ŘƻƳŀƛƴΦ Lǘ ƛƳǇƭŜƳŜƴǘǎ ǘƘŜ ǊŜǎŜǘ ǎȅƴŎƘǊƻƴƛȊŜǊ ŀƴŘ ǘƘŜ ǎƻŦǘǿŀǊŜ ǊŜǎŜǘ ƭƻƎƛŎ ŦƻǊ ǘƘŜ 

t9w ǇƻǿŜǊ ŘƻƳŀƛƴΦ 

 

¦!w¢ ƛƴǘŜǊŦŀŎŜ ŎƻƴǘǊƻƭƭŜǊό¦!w¢лκ¦!w¢мύΥ !ǎȅƴŎƘǊƻƴƻǳǎ ǎŜǊƛŀƭ ƛƴǘŜǊŦŀŎŜ ŎƻƴǘǊƻƭƭŜǊ ǿƛǘƘ ǘƘǊƻǳƎƘǇǳǘ 

ǳǇ ǘƻ нaōǇǎΦ ¦!w¢л ǎǳǇǇƻǊǘǎ Ŧƭƻǿ ŎƻƴǘǊƻƭ ŀƴŘ ¦!w¢м ŘƻŜǎ ƴƻǘΦ .ƻǘƘ ƻŦ ǘƘŜ ¦!w¢ ƛƴǘŜǊŦŀŎŜ 

ŎƻƴǘǊƻƭƭŜǊ ǎǳǇǇƻǊǘ 5a! ŀŎŎŜǎǎ ōȅ 5a! ŎƻƴǘǊƻƭƭŜǊΦ 

 

LL/ ƛƴǘŜǊŦŀŎŜ ŎƻƴǘǊƻƭƭŜǊόLL/лκLL/мύΥ ¢Ƙƛǎ ƛǎ ǘƘŜ LL/ ƛƴǘŜǊŦŀŎŜ ŎƻƴǘǊƻƭƭŜǊ ǿƘƛŎƘ Ŏŀƴ ōŜ ǇǊƻƎǊŀƳƳŜŘ ǘƻ 

ōŜ ƳŀǎǘŜǊ ƻǊ ǎƭŀǾŜΦ Lǘ ǎǳǇǇƻǊǘǎ 5a! ŀŎŎŜǎǎ ōȅ 5a! ŎƻƴǘǊƻƭƭŜǊΦ 

 

{tL ƳŀǎǘŜǊ ƛƴǘŜǊŦŀŎŜ ŎƻƴǘǊƻƭƭŜǊό{tLaлύΥ ¢Ƙƛǎ ƛǎ ǘƘŜ {tL ƳŀǎǘŜǊ ƛƴǘŜǊŦŀŎŜ ǿƛǘƘ ƻƴŜ ōƛǘ Řŀǘŀ ƛƴǇǳǘ ŀƴŘ 

ƻƴŜ ōƛǘ Řŀǘŀ ƻǳǘǇǳǘ ŀƴŘ ǘǿƻ ōƛǘ ŎƘƛǇ ǎŜƭŜŎǘΦ ¢ƘŜ ƳŀȄƛƳǳƳ ǘƘǊƻǳƎƘǇǳǘ ƛǎ нпaōǇǎΦ Lǘ ǎǳǇǇƻǊǘǎ 5a! 

ŀŎŎŜǎǎ ōȅ 5a! ŎƻƴǘǊƻƭƭŜǊΦ 

 

{tL ǎƭŀǾŜ ƛƴǘŜǊŦŀŎŜ ŎƻƴǘǊƻƭƭŜǊό{tL{ύΥ ¢Ƙƛǎ ƛǎ ǘƘŜ {tL ǎƭŀǾŜ ƛƴǘŜǊŦŀŎŜ ǿƛǘƘ ƻƴŜ ōƛǘ Řŀǘŀ ƛƴǇǳǘ ŀƴŘ ƻƴŜ ōƛǘ 

Řŀǘŀ ƻǳǘǇǳǘΦ ¢ƘŜ ƳŀȄƛƳǳƳ ǘƘǊƻǳƎƘǇǳǘ ƛǎ сaōǇǎΦ Lǘ ǎǳǇǇƻǊǘǎ 5a! ŀŎŎŜǎǎ ōȅ 5a! ŎƻƴǘǊƻƭƭŜǊΦ 

 

t²a ŎƻƴǘǊƻƭƭŜǊΥ ¢Ƙƛǎ ƛǎ ǘƘŜ t²a ǿŀǾŜŦƻǊƳ ƎŜƴŜǊŀǘƻǊ ǿƘƛŎƘ ƎŜƴŜǊŀǘŜǎ р ƛƴŘŜǇŜƴŘŜƴǘ t²a 

ƻǳǘǇǳǘ ǎƛƎƴŀƭΦ ¢ƘŜ ŦǊŜǉǳŜƴŎȅ ŀƴŘ ǘƘŜ Řǳǘȅ ŎȅŎƭŜ ƻŦ ǘƘŜ t²a ǎƛƎƴŀƭ ŀǊŜ ǇǊƻƎǊŀƳƳŀōƭŜΦ 

 

DtLh ŎƻƴǘǊƻƭƭŜǊΥ ¢Ƙƛǎ ƛǎ ǘƘŜ ƎŜƴŜǊŀƭ ǇǳǊǇƻǎŜ Lh ŎƻƴǘǊƻƭƭŜǊ ǿƘƛŎƘ ƛƳǇƭŜƳŜƴǘǎ ол DtLhǎΦ ¢ƘŜ ŘƛǊŜŎǘƛƻƴ 

ŀƴŘ ƻǳǘǇǳǘ ǾŀƭǳŜ ŀǊŜ ōƻǘƘ ǇǊƻƎǊŀƳƳŀōƭŜΦ !ƴŘ ŀƭǎƻ ǘƘŜ ƛƴǘŜǊǊǳǇǘ ƳƻŘŜ ƛǎ ǇǊƻƎǊŀƳƳŀōƭŜ ǘƻ ŜŘƎŜ 

ŀƴŘ ƭŜǾŜƭΦ 

 

tƻǿŜǊ ƳŀƴŀƎŜƳŜƴǘ ǳƴƛǘόta¦ύΥ ¢Ƙƛǎ ƛǎ ǘƘŜ ǇƻǿŜǊ ƳŀƴŀƎŜƳŜƴǘ ŎƻƴǘǊƻƭƭŜǊ ƻŦ ǘƘŜ ǎȅǎǘŜƳ ǿƘƛŎƘ 

ŎƻƴǘǊƻƭǎ ǘƘŜ ǇƻǿŜǊ ǳǇ ŀƴŘ ǇƻǿŜǊ Řƻǿƴ Ŧƭƻǿ ŦƻǊ ŜŀŎƘ ǇƻǿŜǊ ŘƻƳŀƛƴΦ !ƭƭ ƻŦ ǘƘŜ 5/5/κ κ[5h ŀǊŜ 

ŎƻƴǘǊƻƭƭŜŘ ōȅ ta¦ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ƛƴǘŜǊƴŀƭ C{a ƻŦ ǘƘŜ ta¦Φ 

 

²ŀƪŜǳǇ ƛƴǘŜǊǊǳǇǘ ŎƻƴǘǊƻƭƭŜǊό²L/ύΥ ¢ƘŜ ǿŀƪŜǳǇ ƛƴǘŜǊǊǳǇǘ ŎƻƴǘǊƻƭƭŜǊ ƳƻƴƛǘƻǊ ǘƘŜ ǿŀƪŜǳǇ ƛƴǘŜǊǊǳǇǘǎ 
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мф 
Ŏ̓ .ƭǳŜ· aƛŎǊƻŜƭŜŎǘǊƻƴƛŎǎ /ƻƴŦƛŘŜƴǘƛŀƭΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ 

 

ŀƴŘ ƛƴŦƻǊƳ ǘƘŜ ta¦ ǘƻ ǇƻǿŜǊ ǳǇ ǘƘŜ ǎȅǎǘŜƳ ƛŦ ƴŜŎŜǎǎŀǊȅΦ ¢ƘŜ ǿŀƪŜǳǇ ŎƻƴǘǊƻƭƭŜǊ ŀƭǎƻ ǿŀƪŜǳǇ /t¦ 

ŀŦǘŜǊ ǘƘŜ ǎȅǎǘŜƳ Ƙŀǎ ōŜŜƴ ǇƻǿŜǊŜŘ ǳǇΦ 

 

aƻŘŜ ŎƻƴǘǊƻƭƭŜǊΥ ¢ƘŜ ƳƻŘŜ ŎƻƴǘǊƻƭƭŜǊ ƳƻƴƛǘƻǊ ǘƘŜ ōƻƻǘ ǎŜƭŜŎǘ Lh ǾŀƭǳŜ ŘǳǊƛƴƎ ǘƘŜ ǎȅǎǘŜƳ ǇƻǿŜǊ ǳǇ 

ǊŜǎŜǘ ŀŎǘƛǾŜ ǇŜǊƛƻŘ ŀƴŘ ƛƴŦƻǊƳ ǘƘŜ /t¦ ŦǊƻƳ ǿƘƛŎƘ ƛƴǘŜǊŦŀŎŜ ǘƘŜ /t¦ Ŏŀƴ ƎŜǘ ǘƘŜ ōƻƻǘ ƭƻŀŘŜǊ ŀƴŘ 

ǘƘŜ Lh ǾƻƭǘŀƎŜΦ 

 

tŀŘ ǊƛƴƎΥ !ƭƭ ǘƘŜ ŘƛƎƛǘŀƭ Lh ŎŜƭƭ ƛǎ ƛƳǇƭŜƳŜƴǘŜŘ ƛƴ ǘƘƛǎ ƳƻŘǳƭŜΦ 

 

tƻǿŜǊ t²a ŎƻƴǘǊƻƭƭŜǊΥ ¢Ƙƛǎ ŎƻƴǘǊƻƭƭŜǊ ƛǎ ǳǎŜŘ ǘƻ ŎƻƴǘǊƻƭ ǘƘŜ ǇƻǿŜǊ ƻǳǘǇǳǘΦ ¢ƘŜ ǇƻǿŜǊ ƻǳǘǇǳǘ Ŏŀƴ 

ōŜ ǎŜǘ ǘƻ ƻƴ ƻǊ ƻŦŦΦ !ƴŘ ŀƭǎƻ ǘƘŜ ǇƻǿŜǊ ƻǳǘǇǳǘ Ŏŀƴ ōŜ ǎŜǘ ǘƻ ƻƴ ŦƻǊ ǎƻƳŜ ǘƛƳŜ ŀƴŘ ƻŦŦ ŦƻǊ ǎƻƳŜ ǘƛƳŜ 

Ƨǳǎǘ ƭƛƪŜ ŀ t²a ǿŀǾŜŦƻǊƳΦ 

 

wŜŀƭ ǘƛƳŜ ŎƻƴǘǊƻƭƭŜǊΥ ¢Ƙƛǎ ƛǎ ǘƘŜ ǊŜŀƭ ǘƛƳŜ ǘƛƳŜǊ ŦƻǊ ǘƘŜ ǎȅǎǘŜƳΦ 

 

{ȅǎǘŜƳ ŎƻƴǘǊƻƭƭŜǊό!²hύΥ ¢Ƙƛǎ ƛǎ ǘƘŜ ǎȅǎǘŜƳ ŎƻƴǘǊƻƭƭŜǊ ǿƘƛŎƘ ŎƻƴǘǊƻƭǎ ǘƘŜ ŎƭƻŎƪ ƎŜƴŜǊŀǘƻǊΣ ǊŜǎŜǘ 

ƎŜƴŜǊŀǘƻǊΣ ǇƻǿŜǊ t²aΣ ta¦Σ ǇŀŘ ǊƛƴƎ ƻŦ ǘƘŜ !²h ǇƻǿŜǊ ŘƻƳŀƛƴΦ ¢ƘŜ Lh ǊŜǘŜƴǘƛƻƴ ŦǳƴŎǘƛƻƴ ƛǎ ŀƭǎƻ 

ƛƳǇƭŜƳŜƴǘŜŘ ƛƴ ǘƘƛǎ ƳƻŘǳƭŜΦ 

 

/ƭƻŎƪ ƎŜƴŜǊŀǘƻǊό!²hύΥ ¢Ƙƛǎ ƛǎ ǘƘŜ ŎƭƻŎƪ ƎŜƴŜǊŀǘƻǊ ǿƘƛŎƘ ǇǊƻǾƛŘŜǎ ŀƭƭ ǘƘŜ ŎƭƻŎƪ ŦƻǊ ǘƘŜ !²h ǇƻǿŜǊ 

ŘƻƳŀƛƴ ŀƴŘ ŀƭƭ ǘƘŜ ƻǘƘŜǊ ǇƻǿŜǊ ŘƻƳŀƛƴΦ Lǘ ƛƳǇƭŜƳŜƴǘǎ ǘƘŜ ŎƭƻŎƪ ŘƛǾƛŘŜǊΣ ŎƭƻŎƪ ƳǳȄκǎǿƛǘŎƘ ŀƴŘ 

ŀǊŎƘƛǘŜŎǘǳǊŜ ŎƭƻŎƪ ƎŀǘƛƴƎ ŦƻǊ ǘƘŜ !²h ǇƻǿŜǊ ŘƻƳŀƛƴΦ 

 

wŜǎŜǘ ƎŜƴŜǊŀǘƻǊό!²hύΥ ¢Ƙƛǎ ƛǎ ǘƘŜ ǊŜǎŜǘ ƎŜƴŜǊŀǘƻǊ ǿƘƛŎƘ ǇǊƻǾƛŘŜǎ ŀƭƭ ǘƘŜ ǊŜǎŜǘ ŦƻǊ ǘƘŜ !²h ǇƻǿŜǊ 

ŘƻƳŀƛƴ ŀƴŘ ŀƭƭ ǘƘŜ ƻǘƘŜǊ ǇƻǿŜǊ ŘƻƳŀƛƴΦ Lǘ ƛƳǇƭŜƳŜƴǘǎ ǘƘŜ ǊŜǎŜǘ ǎȅƴŎƘǊƻƴƛȊŜǊ ŀƴŘ ǘƘŜ ǎƻŦǘǿŀǊŜ 

ǊŜǎŜǘ ƭƻƎƛŎ ŦƻǊ ǘƘŜ !²h ǇƻǿŜǊ ŘƻƳŀƛƴΦ 

 

4.4 CǳƴŎǘƛƻƴ ƳƻŘŜ 

wCлп Ƙŀǎ ǘǿƻ ŦǳƴŎǘƛƻƴŀƭ ƳƻŘŜǎ ƻŦ ƻǇŜǊŀǘƛƻƴΥ aƛǊǊƻǊŜŘ ƳƻŘŜ ŀƴŘ /ŀŎƘŜŘ ƳƻŘŜΦ 

 

Lƴ aƛǊǊƻǊŜŘ ƳƻŘŜΣ ǘƘŜ ǎȅǎǘŜƳ ŎƻŘŜ ƛǎ ƳƛǊǊƻǊŜŘ ŦǊƻƳ ǘƘŜ ŜȄǘŜǊƴŀƭ ŘŜǾƛŎŜ ǘƻ ǘƘŜ ǎȅǎǘŜƳ {w!aΣ ŀƴŘ 

/t¦ ƛǎ ǊǳƴƴƛƴƎ ƻƴ ǘƘŜ ǎȅǎǘŜƳ {w!aΦ Lƴ ǘƘƛǎ ƳƻŘŜ ŎŀŎƘŜ ŎƻƴǘǊƻƭƭŜǊ ƛǎ ŘƛǎŀōƭŜŘΦ !ƴŘ ǘƘŜ мсY. {w!a 

ǳǎŜŘ ōȅ ǘƘŜ ŎŀŎƘŜ ŎƻƴǘǊƻƭƭŜǊ Ŏŀƴ ōŜ ǳǎŜŘ ŀǎ ǘƘŜ ƴƻǊƳŀƭ ǎȅǎǘŜƳ {w!aΦ 

 

Lƴ /ŀŎƘŜŘ ƳƻŘŜΣ ǘƘŜ ǎȅǎǘŜƳ ŎƻŘŜ ƛǎ ǎǘƻǊŜŘ ƛƴ ǘƘŜ ŜȄǘŜǊƴŀƭ ŦƭŀǎƘΣ ŀƴŘ /t¦ ƛǎ ǊǳƴƴƛƴƎ ƻƴ ǘƘŜ ŜȄǘŜǊƴŀƭ 

ŦƭŀǎƘΦ Lƴ ǘƘƛǎ ƳƻŘŜ ŎŀŎƘŜ ŎƻƴǘǊƻƭƭŜǊ ƛǎ ŜƴŀōƭŜŘ ŀƴŘ ǘƘŜ мсY. {w!a ǳǎŜŘ ōȅ ǘƘŜ ŎŀŎƘŜ ŎƻƴǘǊƻƭƭŜǊ Ŏŀƴ 

ƴƻǘ ōŜ ǳǎŜŘ ŀǎ ǘƘŜ ƴƻǊƳŀƭ ǎȅǎǘŜƳ {w!aΦ 

 

/ŀŎƘŜ ƳƻŘŜ ƛǎ ǳǎŜŘ ƻƴƭȅ ǿƘŜƴ ǘƘŜ ǎȅǎǘŜƳ {w!a ƛǎ ƴƻǘ ōƛƎ ŜƴƻǳƎƘ ŦƻǊ ǎȅǎǘŜƳ ǊǳƴƴƛƴƎΦ /ŀŎƘŜ ƳƻŘŜ 

ǿƛƭƭ Ŏƻǎǘ ƳƻǊŜ ǇƻǿŜǊ ǘƘŀƴ ǘƘŜ ƳƛǊǊƻǊŜŘ ƳƻŘŜ ŀƴŘ ǘƘŜ ǇŜǊŦƻǊƳŀƴŎŜ ƻŦ ǘƘŜ /t¦ ƛƴ ŎŀŎƘŜ ƳƻŘŜ ƛǎ 
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нл 
Ŏ̓ .ƭǳŜ· aƛŎǊƻŜƭŜŎǘǊƻƴƛŎǎ /ƻƴŦƛŘŜƴǘƛŀƭΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ 

 

ƳǳŎƘ ǿƻǊǎŜ ǘƘŀƴ ƛǘ ƛǎ ƛƴ ǘƘŜ ƳƛǊǊƻǊŜŘ ƳƻŘŜΦ 

4.5 {ȅǎǘŜƳ ōƻƻǘ ǎŜǉǳŜƴŎŜ 

!ŦǘŜǊ ǇƻǿŜǊ ǳǇΣ ǇƻǿŜǊ ǳǇ ǊŜǎŜǘ ǿƛƭƭ ƘƻƭŘ ƭƻǿ ŦƻǊ ǎƻƳŜ ǘƛƳŜΦ ¢ƘŜƴ ŀŦǘŜǊ ǘƘŜ ǇƻǿŜǊ ǳǇ ǊŜǎŜǘ ƛǎ 

ǊŜƭŜŀǎŜŘΣ /t¦ ǿƛƭƭ ǎǘŀǊǘ ǘƻ ŜȄŜŎǳǘŜ ŎƻŘŜ ŦǊƻƳ ŀŘŘǊŜǎǎ лȄлΦ bƻ ŀŘŘǊŜǎǎ ǊŜƳŀǇǇƛƴƎ ƛǎ ƛƳǇƭŜƳŜƴǘŜŘ ƛƴ 

wCлп ŀƴŘ wha ƛǎ ŀƭǿŀȅǎ ŀŘŘǊŜǎǎŜŘ ŀǘ ŀŘŘǊŜǎǎ лȄлΦ {ƻ ŀŦǘŜǊ ǇƻǿŜǊ ǳǇ ǘƘŜ ōƻƻǘ ǎŜǉǳŜƴŎŜ ƛƴ ǘƘŜ 

wha ƛǎ ŜȄŜŎǳǘŜŘ ōȅ /t¦Φ 

 

.ȅ ŘŜŦŀǳƭǘΣ ŀƭƭ ƻŦ ǘƘŜ ǇƻǿŜǊ ǎƻǳǊŎŜǎ ŀǊŜ ǇƻǿŜǊŜŘ ǳǇ ŀŦǘŜǊ ǇƻǿŜǊ ƻƴ ǊŜǎŜǘΣ ŀƴŘ ǘƘŜ онaIȊ ŎǊȅǎǘŀƭ 

ŀƴŘ онYIȊ w/ ƻǎŎƛƭƭŀǘƻǊ ŀǊŜ ŀŎǘƛǾŜΦ t[[ ƛǎ ƻŦŦ ōȅ ŘŜŦŀǳƭǘΦ онaIȊ ŎƭƻŎƪ ƛǎ ǘƘŜ Ƴŀƛƴ ŎƭƻŎƪ ǎƻǳǊŎŜ ƻŦ ǘƘŜ 

ǎȅǎǘŜƳΦ /t¦ ƛǎ ǿƻǊƪƛƴƎ ƻƴ онaIȊ ōȅ ŘŜŦŀǳƭǘΦ 

 

wCлп Ŏŀƴ ōƻƻǘ ŦǊƻƳ ŦƭŀǎƘ ƛƴǘŜǊŦŀŎŜ ƻǊ ¦!w¢ ƛƴǘŜǊŦŀŎŜΦ ¢ƘŜ Lh ǾƻƭǘŀƎŜ ƻŦ ǘƘŜ ōƻƻǘ ƛƴǘŜǊŦŀŎŜ Ŏŀƴ ōŜ 

мΦу± ƻǊ оΦо±Φ ¢Ƙƛǎ ƛǎ ŘŜŎƛŘŜŘ ōȅ ǘǿƻ ōƻƻǘ ǎŜƭŜŎǘ ǇƛƴǎΦ ¢ƘŜ ǘǿƻ ōƻƻǘ ǎŜƭŜŎǘ Ǉƛƴ ǎƘŀƭƭ ōŜ ǇǳƭƭŜŘ ǳǇ ƻǊ 

ǇǳƭƭŜŘ Řƻǿƴ ǘƻ ǇǊŜŘŜŦƛƴŜŘ ǾŀƭǳŜ ŘǳǊƛƴƎ ǇƻǿŜǊ ƻƴ ǊŜǎŜǘ ǇŜǊƛƻŘΦ ¢ƘŜ ǾŀƭǳŜ ƻŦ ǘƘŜ ōƻƻǘ ǎŜƭŜŎǘ Ǉƛƴǎ ŀǊŜ 

ƭŀǘŎƘŜŘ ǘƻ ǘƘŜ ƛƴǘŜǊƴŀƭ ōƻƻǘ ǊŜƎƛǎǘŜǊǎ ŘǳǊƛƴƎ ǘƘŜ ǇƻǿŜǊ ƻƴ ǊŜǎŜǘ ǇŜǊƛƻŘ ŀƴŘ ōŜ ǊŜŀŘ ōȅ ǘƘŜ /t¦ ŀǘ 

ǘƘŜ ōŜƎƛƴƴƛƴƎ ƻŦ ǘƘŜ ōƻƻǘ ǎŜǉǳŜƴŎŜΦ ¢ƘŜƴ /t¦ Ŏŀƴ ŘŜŎƛŘŜ ǿƘƛŎƘ ƛƴǘŜǊŦŀŎŜ ǎƘŀƭƭ ōƻƻǘ ŦǊƻƳ ŀƴŘ Ƙƻǿ 

ƳǳŎƘ ƛǎ ǘƘŜ Lh ǾƻƭǘŀƎŜ ƭŜǾŜƭ ƻŦ ǘƘŜ ƛƴǘŜǊŦŀŎŜ ōȅ ǊŜŀŘƛƴƎ ǘƘŜ ōƻƻǘ ǊŜƎƛǎǘŜǊǎ ƛƳǇƭŜƳŜƴǘŜŘ ƛƴ ǘƘŜ 

ǎȅǎǘŜƳ ŎƻƴǘǊƻƭƭŜǊΦ ¢ƘŜ ŎƭƻŎƪ ŦǊŜǉǳŜƴŎȅ ƻŦ ŦƭŀǎƘ ƛƴǘŜǊŦŀŎŜ ŘǳǊƛƴƎ ōƻƻǘ ǇŜǊƛƻŘ ƛǎ уaIȊ ŀƴŘ ǘƘŜ Řŀǘŀ 

ǊŀǘŜ ƻŦ ǘƘŜ ¦!w¢ ƛƴǘŜǊŦŀŎŜ ŘǳǊƛƴƎ ōƻƻǘ ǇŜǊƛƻŘ ƛǎ ммрнллōǇǎΦ LŦ ōƻƻǘ ŦǊƻƳ ¦!w¢ ǘƘŜƴ tмн ƛǎ ǳǎŜŘ ŀǎ 

¢· Řŀǘŀ ƻŦ ¦!w¢ ƛƴǘŜǊŦŀŎŜ ŀƴŘ tмо ƛǎ ǳǎŜŘ ŀǎ ǘƘŜ w· Řŀǘŀ ƻŦ ¦!w¢ ƛƴǘŜǊŦŀŎŜΦ 

 

¢ƘŜ ŘŜŎƻŘŜ ƭƻƎƛŎ ƻŦ ǘƘŜ ōƻƻǘ ǎŜƭŜŎǘ Ǉƛƴ ƛǎ ǎƘƻǿƴ ōŜƭƻǿΥ 

tмс ƛǎ ǇǳƭƭŜŘ Řƻǿƴ ƳŜŀƴǎ ōƻƻǘ ŦǊƻƳ ŦƭŀǎƘΣ tмс ƛǎ ǇǳƭƭŜŘ ǳǇ ƳŜŀƴǎ ōƻƻǘ ŦǊƻƳ ¦!w¢лόtмнκtмоύΦ tно 

ƛǎ ǇǳƭƭŜŘ Řƻǿƴ ƳŜŀƴǎ Lh ǾƻƭǘŀƎŜ ƛǎ мΦу±Σ tно ƛǎ ǇǳƭƭŜŘ ǳǇ ƳŜŀƴǎ Lh ǾƻƭǘŀƎŜ ƛǎ оΦо±Φ ¢ƘŜ ŘŜŦŀǳƭǘ Lh 

ǾƻƭǘŀƎŜ ƛǎ мΦу±Φ 

 

 

4.6 tƻǿŜǊ ŘƻƳŀƛƴ 

¢ƘŜ ōƭƻŎƪ ŘƛŀƎǊŀƳ ƻŦ ǘƘŜ ǇƻǿŜǊ ŘƻƳŀƛƴ ƻŦ wCлп ƛǎ ǎƘƻǿƴ ōŜƭƻǿΥ 



                                             
wCлп 5ŀǘŀǎƘŜŜǘ

 

нм 
Ŏ̓ .ƭǳŜ· aƛŎǊƻŜƭŜŎǘǊƻƴƛŎǎ /ƻƴŦƛŘŜƴǘƛŀƭΦ !ƭƭ wƛƎƘǘǎ wŜǎŜǊǾŜŘΦ 

 

 
 

wCлп ƛǎ ŎƻƳǇƻǎŜŘ ƻŦ с ǇƻǿŜǊ ŘƻƳŀƛƴǎ ǿƘƛŎƘ ŀǊŜ /t¦Σ t9wΣ .[9Σ !²hΣ {w!a ŀƴŘ !b![hDΦ  

 

!b![hD ǇƻǿŜǊ ŘƻƳŀƛƴ ƛƴŎƭǳŘŜǎ ŀƭƭ ƻŦ ǘƘŜ ŀƴŀƭƻƎ ŀƴŘ wC ǎǳōƳƻŘǳƭŜǎ ŀƴŘ ŜŀŎƘ ŀƴŀƭƻƎ ŀƴŘ wC 

ǎǳōƳƻŘǳƭŜ ƛǎ ŀ ŘŜŘƛŎŀǘŜŘ ǎǳō ǇƻǿŜǊ ŘƻƳŀƛƴ ŀƴŘ Ŏŀƴ ōŜ ǇƻǿŜǊŜŘ ƻƴκƻŦŦ ǎŜǇŀǊŀǘŜƭȅΦ 

 

¢ƘŜ {w!a ǇƻǿŜǊ ŘƻƳŀƛƴ ƛƴŎƭǳŘŜǎ ŀƭƭ ƻŦ ǘƘŜ нлуƪ. ǎȅǎǘŜƳ {w!a ŀƴŘ ƛǎ ŘƛǾƛŘŜŘ ƛƴǘƻ т {w!a ōƭƻŎƪǎΦ 

¢ƘŜ ǎƛȊŜ ƻŦ ŜŀŎƘ {w!a ōƭƻŎƪ ƛǎ онƪ. ŜȄŎŜǇǘ ǘƘŜ ƭŀǎǘ ōƭƻŎƪ ǿƘƛŎƘ ƛǎ мсƪ.Φ 9ŀŎƘ ƻŦ ǘƘŜ т {w!a ōƭƻŎƪǎ 

ƛǎ ŀ ŘŜŘƛŎŀǘŜŘ ǎǳō ǇƻǿŜǊ ŘƻƳŀƛƴ ŀƴŘ Ŏŀƴ ōŜ ǇƻǿŜǊŜŘ ƻƴκƻŦŦ ǎŜǇŀǊŀǘŜƭȅΦ ¢ƘŜ ŀŘŘǊŜǎǎ ƳŀǇǇƛƴƎ ŦƻǊ 

ǘƘŜ т {w!a ōƭƻŎƪǎ ƛǎ ǎƘƻǿƴ ōŜƭƻǿΥ 

 ǎǘŀǊǘ ŀŘŘǊŜǎǎ ŜƴŘ ŀŘŘǊŜǎǎ 

{w!aл лȄмллллл лȄмлтCCC 

{w!aм лȄмлуллл лȄмлCCCC 

{w!aн лȄммлллл лȄмлтCCC 

{w!aо лȄммуллл лȄммCCCC 

{w!aп лȄмнлллл лȄмнтCCC 

{w!aр лȄмнуллл лȄмнCCCC 

{w!aс лȄмолллл лȄмооCCC 

 

¢ƘŜ t9w ǇƻǿŜǊ ŘƻƳŀƛƴ ƛƴŎƭǳŘŜǎ ŀƭƭ ƻŦ ǘƘŜ ŘƛƎƛǘŀƭ ǇŜǊƛǇƘŜǊŀƭ ƛƴǘŜǊŦŀŎŜ ƳƻŘǳƭŜǎΦ ¢ƘŜ t9w ǇƻǿŜǊ 

ŘƻƳŀƛƴ Ŏŀƴ ǿƻǊƪ ǳƴŘŜǊ лΦф± ƻǊ мΦм±Φ ¢ƘŜ t9w ǇƻǿŜǊ ŘƻƳŀƛƴ Ŏŀƴ ōŜ ǇƻǿŜǊŜŘ ƻŦŦΦ 

 

¢ƘŜ .[9 ǇƻǿŜǊ ŘƻƳŀƛƴ ƛƴŎƭǳŘŜǎ .[9 a!/ ŀƴŘ .[9 tI¸Φ ¢ƘŜ .[9 ǇƻǿŜǊ ŘƻƳŀƛƴ Ŏŀƴ ǿƻǊƪ ǳƴŘŜǊ лΦф± 

ƻǊ мΦм±Φ ¢ƘŜ .[9 ǇƻǿŜǊ ŘƻƳŀƛƴ Ŏŀƴ ōŜ ǇƻǿŜǊŜŘ ƻŦŦΦ 

 

¢ƘŜ /t¦ ǇƻǿŜǊ ŘƻƳŀƛƴ ƛƴŎƭǳŘŜǎ ǘƘŜ ŎƻǊŜ ǎȅǎǘŜƳ ǿƘƛŎƘ ƛƴŎƭǳŘŜǎ /t¦Σ 5a!Σ {w!a ŎƻƴǘǊƻƭƭŜǊΣ ōǳǎ 

ƳŀǘǊƛȄΣ ŎŀŎƘŜ ŎƻƴǘǊƻƭƭŜǊΣ 9// ƳƻŘǳƭŜΣ ǎȅǎǘŜƳ ǘƛƳŜǊ ŀƴŘ ǎȅǎǘŜƳ ǿŀǘŎƘ ŘƻƎΦ /t¦ ǇƻǿŜǊ ŘƻƳŀƛƴ Ŏŀƴ 

ǿƻǊƪ ǳƴŘŜǊ лΦф± ƻǊ мΦм±Φ ¢ƘŜ /t¦ ǇƻǿŜǊ ŘƻƳŀƛƴ Ŏŀƴ ōŜ ǇƻǿŜǊŜŘ ƻŦŦΦ 


































