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嚋鶣 

BP6601 僽♧妴ꅷ欽 32 ⡙ⰻ呍涸꬗ぢ歏劼䱽ⵖ䎾欽涸⚁欽㢅椚㐼꧋䧭✫䌢欽歏劼䱽ⵖ禹絡䨾꨽銳涸䨾剣垷㗌 

䚍腊 

96MHz 32⡙RISCⰻ呍 

꧋䧭荈⚺䭷⟁꧋歏劼䱽ⵖ⚁欽DSP 
馄⡛⸆署漖溭垷䒭⡛⸆署⠅溭歏崨10uA 
䊨⚌紩䊨⡲庛䏞薴㔵 

馄䔂䫒꫽歏ㄤ纈腡Ȿ腊⸂ 

㶸⪰㐼 

32K Flash䌄⸈㺙⸆腊 
8K RAM 

䊨⡲薴㔵 

2.2V~5.5V歏彂⣘歏ⰻ鿈꧋䧭1⚡LDO⚹侨㶶歏
騟⣘歏 
䊨⡲梠㞯庛䏞薴㔵: -40~105˫  



傞ꛦ 

ⰻ縨4MHz넞礵䏞RC傞ꛦ-40~105˫薴㔵ⰻ礵䏞

㖈±1%⛓ⰻ 

ⰻ縨⡛鸟32KHz ⡛鸟傞ꛦ⣘⡛⸆署垷䒭⢪欽 

〳㢪䭱4MHz㢪鿈兪䮷 

ⰻ鿈PLL〳䲿⣘剒넞96MHz傞ꛦ 

 

㢪霃垷㗌 

1騟UART 

2⚡鸑欽16⡙Timer佅䭯䯲䯝ㄤ鴝屠㼆룅PWM⸆

腊 

2⚡鸑欽32⡙Timer佅䭯䯲䯝ㄤ鴝屠㼆룅PWM⸆

腊佅䭯CW/CCW鳕Ⰶ腡Ȿ+痗〿鳕Ⰶ 

歏劼䱽ⵖ⚁欽PWM垷㗌佅䭯6騟PWM鳕ⴀ杝用

娥⼓䱽ⵖ 

Hall⥌〿⚁欽䱹〡佅䭯崵鸟ծ⿡䫐⸆腊 

炽⟝溏꡶权 
 

垷䬾垷㗌

꧋䧭1騟12bit SAR ADCず姿⿽ꅷ呋3MHzꅷ呋

桧佅䭯5⚡GPIO〡涸ADC鸑麤ㄤ2⚡鵘佞鳕ⴀ涸ADC

鸑麤 

꧋䧭2騟鵘皾佞㣐㐼〳霃縨⚹䊵ⴔPGA垷䒭 

꧋䧭⚙騟嫱鳅㐼〳霃縨忕㔐垷䒭 

꧋䧭12bit DAC 侨垷鲮䰃㐼 

ⰻ縨±2˫庛䏞⠛䠭㐼 

ⰻ縨넞礵䏞歏⾓㛇ⲥ彂 

ⰻ縨1騟⡛⸆署LDOㄤ歏彂港崵歏騟 

꧋䧭넞礵䏞ծ⡛庛굯넞곸RC傞ꛦ 

꧋䧭兪⡤饰䮷歏騟          
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⚺銳⠏⸷  

넞〳ꬑ䚍ծ넞꧋䧭䏞ծ剒絊❡ㅷ⡤獤㼭ծ蒜紨BOM䧭劥 

ⰻ鿈꧋䧭2騟넞鸟鵘佞ㄤ⚙騟嫱鳅㐼〳忘駈⽀歏꣖/⿽歏꣖歏崨ꅷ呋䬪䩣卹匬涸♶ず꨽宠 

ⰻ鿈넞鸟鵘佞꧋䧭넞⾓⥂䫡歏騟〳⟄⯈雽넞歏⾓Ⱏ垷⥌〿湬䱹鳕Ⰶ蓿晙〳⟄欽鳅皍⽀涸歏騟䬪䩣㹊梡

MOSFET歏꣖湬䱹歏崨ꅷ呋垷䒭 

꧋䧭炽⟝MOSFET庛䏞怓獴邉⩟歏騟烁⥂歏崨ꅷ呋礵䏞 

䎾欽䪮助⢪ADCㄤ넞鸟鵘佞鴪ⵌ⠏猖ꂁざ〳㢅椚刿㺈涸歏崨⸓䙖薴㔵ず傞Ⱟ곥넞鸟㼭歏崨ㄤ⡛鸟㣐歏崨涸

ꅷ呋礵䏞 

侮⡤䱽ⵖ歏騟皍峇넞佪䫒䎁䪓腊⸂䔂珘㹁〳ꬑ 

⽀歏彂2.2V~5.5V⣘歏烁⥂✫禹絡⣘歏涸鸑欽䚍կ 

鷓欽✵剣䠭 BLDC/偽䠭 BLDC/剣䠭 FOC/偽䠭 FOC ⿺⚙湱姿鵳歏劼瘝䱽ⵖ禹絡կ 

 

雧餝⥌䜂 

❡ㅷぜ獦 㼓鄳 庛䏞薴㔵 ⺫鄳⥌䜂 ⽪畎 

BP6601 SSOP24 -40 ˫ to 105 ˫ 
綘䌄 
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ⰻ鿈禹絡呥㕃 
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盗膃ⴔ䋒㕃 

1

2

3

4

5

6

7

8

9

10

11

12

24

23

22

21

20

19

18

17

16

15

14

13

MCPWM_CH0P/UART0_RXD/SPI_DO/
TIM0_CH0/ ADC_TRIGGER1/CMP0_IN/P0.15 

ADC_CH11/OPAx_OUT/LDO15/P2.7 

LRC/MCPWM_CH0P/P1.4 

HRC/MCPWM_CH0N/P1.5 

MCPWM_CH1P/P1.6 

MCPWM_CH1N/P1.7 

MCPWM_CH2P/P1.8 

MCPWM_CH2N/P1.9 

OPA2_IP/P3.10 

OPA2_IN/P3.11 

OPA3_IN/P3.14 

OPA3_IP/P3.15 CMP1_OUT/MCPWM_BKIN0/SPI_CS/REF/P2.3 

UART1_RXD/TIM1_CH0/CMP1_IP1/P2.4 

UART1_TXD/TIM1_CH1/CMP1_IP2/P2.5 

SWCLK 

SWDIO/P2.15 

RSTN/P0.2 

AVSS 

AVDD 

HALL_IN0/TIM3_CH0/ADC_CH15/CMP0_IP1/P0.11 

HALL_IN1/TIM3_CH1/ADC_CH16/CMP0_IP2/P0.12 

HALL_IN2/ADC_CH17/CMP0_IP3/P0.13 

CMP0_OUT/MCPWM_BKIN1/SPI_CLK/TIM0_CH1/ 
ADC_TRIGGER0/SIF/ADC_CH10/CMP0_IP4/P0.14 

BP6601

 
㕃⚥䌄괃蒀涸 PIN 膃ⰻ縨♳䬘荛 AVDD 涸歏꣖Ⱖ⚥ RSTN 膃ⰻ縨 100k 㔿㹁涸♳䬘歏꣖SWDIO/SWCLK ⰻ縨 10k 㔿

㹁涸♳䬘歏꣖Ⱖ⡮䌄괃蒀涸 PIN 膃ⰻ縨 10k 〳鲱⟝䒓゗涸♳䬘歏꣖ 

㕃 2 䒸膃㹁⛐ 

盗膃霹僈 

綘〿 ぜ獦 碫㘗 ⸆腊霹僈 

1 

MCPWM_CH0P/UART0_RXD/SPI_DO/ 
TIM0_CH0/ADC_TRIGGER1/CMP0_IN/ 
P0.15 

鳕Ⰶ/鳕ⴀ 

歏劼 PWM 鸑麤 0 넞鴝/⚮〡 0 RXD/SPI 侨䰘鳕

ⴀ/Timer0 鸑麤 0/ADC 鍘封⥌〿 1/嫱鳅㐼 0 导

湱畮鳕Ⰶ/P0.15 

2 ADC_CH11/OPAx_OUT/LDO15/P2.7 鳕Ⰶ/鳕ⴀ 
ADC 鸑麤 11/OPAx 鳕ⴀ/LDO15 鳕ⴀ/P2.7ⰻ

縨〳鲱⟝䒓゗涸 10k ♳䬘歏꣖ 

3 LRC/MCPWM_CH0P/P1.4 鳕Ⰶ/鳕ⴀ 
32kHz RC 傞ꛦ鳕ⴀ/歏劼 PWM 鸑麤 0 

넞鴝/P1.4 

4 HRC/MCPWM_CH0N/P1.5 鳕Ⰶ/鳕ⴀ 4MHz RC 傞ꛦ鳕ⴀ/歏劼 PWM 鸑麤 0 ⡛鴝/P1.5 

5 MCPWM_CH1P/P1.6 鳕Ⰶ/鳕ⴀ 歏劼 PWM 鸑麤 1 넞鴝/P1.6 

6 MCPWM_CH1N/P1.7 鳕Ⰶ/鳕ⴀ 歏劼 PWM 鸑麤 1 ⡛鴝/P1.7 

7 MCPWM_CH2P/P1.8 鳕Ⰶ/鳕ⴀ 歏劼 PWM 鸑麤 2 넞鴝/P1.8 

8 MCPWM_CH2N/P1.9 鳕Ⰶ/鳕ⴀ 歏劼 PWM 鸑麤 2 ⡛鴝/P1.9 

9 OPA2_IP/P3.10 鳕Ⰶ/鳕ⴀ 鵘佞 2 ず湱畮鳕Ⰶ/P3.10 



BP6601 
32 ⡙歏劼䱽ⵖ蓿晙  

BP6601_CN_DS_Rev.0.9                                www.bpsemi.com                                           5 
BPS Confidential ˊ Customer Use Only 

 

綘〿 ぜ獦 碫㘗 ⸆腊霹僈 

10 OPA2_IN/P3.11 鳕Ⰶ/鳕ⴀ 鵘佞 2 导湱畮鳕Ⰶ/P3.11 

11 OPA3_IN/P3.14 鳕Ⰶ/鳕ⴀ 鵘佞 3 导湱畮鳕Ⰶ/P3.14 

12 OPA3_IP/P3.15 鳕Ⰶ/鳕ⴀ 鵘佞 3 ず湱畮鳕Ⰶ/P3.15 

13 
CMP1_OUT/MCPWM_BKIN0/SPI_CS/REF/

P2.3 
鳕Ⰶ/鳕ⴀ 

嫱鳅㐼 1 鳕ⴀ/歏劼 PWM 絊姺⥌〿 0/SPI 晙鷥

⥌〿/歏⾓⿬罌⥌〿/P2.3 

14 UART1_RXD/TIM1_CH0/CMP1_IP1/P2.4 鳕Ⰶ/鳕ⴀ 
⚮〡 1 RXD/Timer1 鸑麤 0/嫱鳅㐼 1 ず湱畮鳕
Ⰶ鸑麤 1/P2.4ⰻ縨〳鲱⟝䒓゗涸 10k ♳䬘歏
꣖ 

15 UART1_TXD/TIM1_CH1/ CMP1_IP2/P2.5 鳕Ⰶ/鳕ⴀ 
⚮〡 1 TXD/Timer1 鸑麤 1/嫱鳅㐼 1 ず湱畮鳕
Ⰶ鸑麤 2/P2.5ⰻ縨〳鲱⟝䒓゗涸 10k ♳䬘歏
꣖ 

16 SWCLK 鳕Ⰶ SWD 傞ꛦⰻ縨㔿㹁♳䬘涸 10k 

17 SWDIO/P2.15 鳕Ⰶ/鳕ⴀ 

SWD 侨䰘/P2.15ⰻ縨㔿㹁♳䬘涸 10k 歏꣖ 
Ⱖ⚥ SWD 侨䰘 IO ♸ P2.15 僽鸑鵂㼓鄳湬䱹鵶
䱹ⵌ蓿晙ず♧⚡䒸膃㖈⢪欽⚥꨽銳岤䠑 P2.15
涸鳕Ⰶ鳕ⴀ⢪腊䒓゗傞ꢂ⟄⯝♳歏⽰䒓゗
P2.15 㼋荝蓿晙偽岁鵳遤 SWD 霄꡼➢罜䕧ㆇ
靈霚♴鲿կ 

18 RSTN/P0.2 鳕Ⰶ/鳕ⴀ 

RSTN/P0.2랾雩⡲⚹ RSTN ⢪欽㢪鿈䱹♧⚡
10nF~100nF 涸歏㺂ⵌ㖑⽰〳ⰻ鿈剣 100k ♳
䬘歏꣖կ䒊雳 PCB ♳㖈 RSTN ㄤ AVDD ⛓ꢂ佞
♧⚡ 10k~20k 涸♳䬘歏꣖㢪鿈剣♳䬘歏꣖涸
䞔ⲃRSTN 涸歏㺂㔿㹁⚹ 100nFկ 

19 AVSS 㖑 禹絡㖑 

20 AVDD 歏彂 
蓿晙歏彂鳕Ⰶ歏⾓薴㔵 2.2~5.5Vկ晙㢪㖈ꬑ
鵛 AVDD 盗膃涸㖑倰䱹♧⚡1uF 涸⿡羒歏㺂 

21 
HALL_IN0/TIM3_CH0/ADC_CH15/ 

CMP0_IP1/P0.11 
鳕Ⰶ/鳕ⴀ 

Hall ⠛䠭㐼 A 湱鳕Ⰶ/Timer3 鸑麤 0/ADC 鸑麤
15/嫱鳅㐼 0 ず湱畮鳕Ⰶ鸑麤 1/P0.11 

22 
HALL_IN1/TIM3_CH1/ADC_CH16/ 

CMP0_IP2/P0.12 
鳕Ⰶ/鳕ⴀ 

Hall ⠛䠭㐼 B 湱鳕Ⰶ/Timer3 鸑麤 1/ADC 鸑麤
16/嫱鳅㐼 0 ず湱畮鳕Ⰶ鸑麤 2/P0.12 

23 HALL_IN2/ADC_CH17/CMP0_IP3/P0.13 鳕Ⰶ/鳕ⴀ 
Hall ⠛䠭㐼 C 湱鳕Ⰶ/ADC 鸑麤 17/嫱鳅㐼 0 ず
湱畮鳕Ⰶ鸑麤 3/P0.13 

24 

CMP0_OUT/MCPWM_BKIN1/SPI_CLK/ 
TIM0_CH1/ADC_TRIGGER0/SIF/ 
ADC_CH10/CMP0_IP4/P0.14 

鳕Ⰶ/鳕ⴀ 
嫱鳅㐼 0 鳕ⴀ/歏劼 PWM 絊姺⥌〿 1/SPI 傞 
ꛦ/Timer0 鸑麤 1/ADC 鍘封⥌〿 0/♧絁鸑/ADC
鸑麤 10/嫱鳅㐼 0 ず湱畮鳕Ⰶ鸑麤 4/P0.14 
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Port AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AFE 

P0.0            ADC_CH4, DAC_OUT 

P0.1            ADC_CH6 

P0.2             

P0.3      SCL  TIM2_CH0    ADC_CH7 

P0.4      SDA  TIM2_CH1    ADC_CH8 

P0.5            ADC_CH9 

P0.6    UART1_RXD   TIM1_CH0      

P0.7    UART1_TXD   TIM1_CH1      

P0.8             

P0.9      SCL  TIM2_CH0     

P0.10      SDA  TIM2_CH1     

P0.11  HALL_IN0      TIM3_CH0    ADC_CH15/CMP0_IP1 

P0.12  HALL_IN1      TIM3_CH1    ADC_CH16/CMP0_IP2 

P0.13  HALL_IN2          ADC_CH17/CMP0_IP3 

P0.14 CMP0_OUT  MCPWM_BKIN1  SPI_CLK  TIM0_CH1  ADC_TRIGGER0  SIF ADC_CH10/CMP0_IP4 

P0.15   MCPWM_CH0P UART0_RXD SPI_DO  TIM0_CH0  ADC_TRIGGER1   CMP0_IN 

Port AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AFE 

P1.0   MCPWM_CH0N UART0_TXD SPI_DI        

P1.1     SPI_CS        

P1.2        TIM3_CH0     

P1.3        TIM3_CH1    ADC_CH5 

P1.4 LRC  MCPWM_CH0P          

P1.5 HRC  MCPWM_CH0N          

P1.6   MCPWM_CH1P          

P1.7   MCPWM_CH1N          

P1.8   MCPWM_CH2P          

P1.9   MCPWM_CH2N          

P1.10   MCPWM_CH3P UART0_RXD  SCL TIM0_CH0  ADC_TRIGGER2   ADC_CH13 

P1.11   MCPWM_CH3N UART0_TXD  SDA TIM0_CH1  ADC_TRIGGER3  SIF  

P1.12   MCPWM_BKIN0          

P1.13     SPI_CLK  TIM0_CH0      

P1.14     SPI_DO  TIM0_CH1      

P1.15     SPI_DI   TIM2_CH0     

盗膃⸆腊鷥䭊 

邍 1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
邍 2  
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Port AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AFE 

P2.0     SPI_CS   TIM2_CH1     

P2.1     SPI_CLK     
  ADC_CH14/ 

CMP1_IP0 

P2.2            CMP1_IN 

P2.3 CMP1_OUT  MCPWM_BKIN0  SPI_CS       REF 

P2.4  HALL_IN0 MCPWM_CH2P UART1_RXD   TIM1_CH0  ADC_TRIGGER3   CMP1_IP1 

P2.5  HALL_IN1 MCPWM_CH2N UART1_TXD   TIM1_CH1  ADC_TRIGGER0   CMP1_IP2 

P2.6  HALL_IN2 MCPWM_CH3P     TIM3_CH0 ADC_TRIGGER1  SIF CMP1_IP3 

P2.7          

  ADC_CH11/ 

OPAx_OUT/ 

LDO15 

P2.8    UART1_RXD    TIM3_CH0    OSC_IN 

P2.9     SPI_DI SCL    
  ADC_CH12/ 

CMP0_IP0 

P2.10     SPI_DO SDA       

P2.11   MCPWM_CH1P     TIM2_CH0     

P2.12   MCPWM_CH1N     TIM2_CH1 ADC_TRIGGER2    

P2.13   MCPWM_CH3N     TIM3_CH1     

P2.14      SCL       

P2.15      SDA       

Port AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AFE 

P3.0             

P3.1             

P3.2             

P3.3             

P3.4             

P3.5             

P3.6             

P3.7             

P3.8             

P3.9    UART1_TXD    TIM3_CH1    OSC_OUT 

P3.10            OPA2_IP 

P3.11            OPA2_IN 

P3.12             

P3.13             

P3.14            OPA3_IN 

P3.15            OPA3_IP 

邍 3 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

邍 4  
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匧ꣳ⿬侨 (岤 1) 

⿬侨 䲽鶣 薴㔵 ⽀⡙ 

歏彂歏⾓ 湱㼆✵㖑 -0.3~+7.0 V 

VIN GPIO⥌〿鳕Ⰶ歏⾓薴㔵 -0.3~+7.0 V 

IINJ_PAD ⽀⚡GPIO剒㣐岤Ⰶ歏崨 -10~+10 mA 

IINJ_SUM 䨾剣GPIO剒㣐岤Ⰶ歏崨 -50~+50 mA 

䊨⡲庛䏞  -40~+105 oC 

㶸⪰庛䏞  -40~+125 oC 

絕庛 剒㣐⧩ 150 oC 

䒸膃庛䏞 插䱹10猲剒㣐⧩ 300 oC 

岤 1: 剒㣐匧ꣳ⧩僽䭷馄ⴀ霪䊨⡲薴㔵蓿晙〳腊䰀㗁կ 

ESD/Latch-up ⿬侨 

고湡 勵⟝ 剒㼭⧩ 剒㣐⧩ ⽀⡙ 

ESD崵霚(HBM)  -6000 6000 V 

ESD 崵霚(MM)  -600 600 V 

ESD 崵霚(CDM)  -1200 1200 V 

Latch-up 歏崨(85˫)  -200 200 mA 

IO DC ⿬侨(VDD=5V) 

痗〿 䲽鶣 勵⟝ 剒㼭⧩ 剒㣐⧩ ⽀⡙ 

VINH 侨㶶IO鳕Ⰶ넞歏⾓  0.65*VDD - V 

VINL 侨㶶 IO 鳕Ⰶ⡛歏⾓  - 0.35*VDD V 

VHYS 倶㺙暵鵷忕薴㔵  0.1*VDD - V 

IIH 侨㶶 IO 鳕Ⰶ넞歏⾓歏崨嶊署  - 1 uA 

IIL 侨㶶 IO 鳕Ⰶ⡛歏⾓歏崨嶊署  -1 - uA 

VOH 侨㶶 IO 鳕ⴀ넞歏⾓ 剒㣐끮⸓歏崨 12mA 0.8*VDD - V 

VOL 侨㶶 IO 鳕ⴀ⡛歏⾓ 剒㣐끮⸓歏崨 12mA - 0.1*VDD V 

Rpup ♳䬘歏꣖㣐㼭  10 12 Kohm 

CIN 侨㶶 IO 鳕Ⰶ歏㺂  - 10 pF 
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垷䬾䚍腊⿬侨 

⿬侨 勵⟝ 剒㼭 Ⱙ㘗 剒㣐 ⽀⡙ 

蓿晙 

䊨⡲歏彂  2.2 5 6 V 

ADC 

䊨⡲歏彂  2.8 5 5.5 V 

鳕ⴀ瀦桧 fadc/16 - 3 - MHz 

䊵ⴔ鳕Ⰶ⥌〿薴㔵 

Gain=1傞; 
REF=2.4V 

-REF - +REF V 

Gain=2/3傞; 
REF=2.4V 

-3.6 - +3.6 V 

⽀畮鳕Ⰶ⥌〿薴㔵 「ꣳ✵IO〡鳕Ⰶ歏⾓ꣳⵖ -0.3 - AVDD+0.3 V 

湬崨㣟靈offset 〳吥姻 - 5 10 mV 

剣佪⡙侨(ENOB)  10.5 11 - bit 

INL  - 2 3 LSB 

DNL  - 1 2 LSB 

SNR  63 66 - dB 

鳕Ⰶ歏꣖  500 - - Kohm 

鳕Ⰶ歏㺂  - 10 - pF 

㛇ⲥ歏⾓(REF) 

䊨⡲歏彂  2.2 5 5.5 V 

鳕ⴀ⨊䊵  -9 - 9 mV 

歏彂䫈ⵖ嫱  - 70 - dB 

庛䏞禹侨  - 20 - Ppm/˫ 

鳕ⴀ歏⾓  - 1.2 - V 

DAC12 

䊨⡲歏彂  2.2 5 5.5 V 

餏鲿歏꣖ 

鳕ⴀBUFFER䒓゗ 

5 - - Kohm 

餏鲿歏㺂 - - 50 pF 

鳕ⴀ歏⾓薴㔵 0.05 - AVDD-0.1 V 

鲮䰃鸟䏞  - - 1 MHz 

DNL  - 1 2 LSB 

INL  - 2 4 LSB 

OFFSET  - 5 10 mV 

SNR  57 60 66 dB 

鵘佞(OPA) 

䊨⡲歏彂  2.8 5 5.5 V 

䌄㺈  - 10 20 MHz 
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⿬侨 勵⟝ Min Typ. Max. unit 

餏鲿歏꣖  20 - - Kohm 

餏鲿歏㺂  - - 5 pF 

鳕ⰆⰟ垷薴㔵  0 - AVDD V 

鳕ⴀ⥌〿薴㔵 剒㼭餏鲿歏꣖♴ 0.1 - AVDD-0.1 V 

OFFSET  - 5 10 mV 

Ⱏ垷䫈ⵖ(CMRR)  - 80 - dB 

歏彂䫈ⵖ(PSRR)  - 80 - dB 

餏鲿歏崨  - - 500 uA 

䶓桧(Slew rate)  - 5 - V/us 

湱⡙酕䏞  - 60 - 䏞 

嫱鳅㐼(CMP) 

䊨⡲歏彂  2.8 5 5.5 V 

鳕Ⰶ⥌〿薴㔵  0 - AVDD V 

OFFSET  - 5 10 mV 

⠛鳕䒁傞 
랾雩⸆署 - 0.15 - us 

⡛⸆署 - 0.6 - us 

㔐䊵 
HYS=0 - 20 - mV 

HYS=1 - 0 - mV 

垷䬾㺕㶸㐼邍霹僈 

㖑㖧0x40000040~0x40000050僽ぐ⚡垷㗌涸吥姻㺕㶸㐼鵯❈㺕㶸㐼㖈ⴀ⾊⛓⵸鿪⠔㞅♳ぐ荈涸吥姻⧩կ♧菚䞔

ⲃ♴欽䨪♶銳⿡ꂁ縨䧴佖」鵯❈⧩կ㥵卓꨽銳㼆垷䬾⿬侨鵳遤䗎靈꨽銳靀》⾲吥姻⧩䎇⟄姼⚹㛇炄鵳遤䗎靈կ 

㖑㖧 0x40000020~0x4000003c 僽䒓佞絛欽䨪涸㺕㶸㐼Ⱖ⚥瑟涯鿈ⴔ涸㺕㶸㐼䗳곢Ⰼ鿈ꂁ縨⚹ 0蓿晙♳歏た⠔鄄

㢕⡙⚹ 0կⰦ➭㺕㶸㐼呏䰘䎾欽㖞ざ꨽銳鵳遤ꂁ縨կ 
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歏彂盗椚禹絡 

歏彂盗椚禹絡歋LDO15垷㗌ծ歏彂唬崵垷㗌PVDծ♳歏/䱈歏㢕⡙垷㗌POR絆䧭կ 

霪蓿晙歋2.2~5.5V⽀歏彂⣘歏⟄蒜溁蓿晙㢪涸歏彂䧭劥կ蓿晙ⰻ鿈꧋䧭♧騟LDO15絛ⰻ鿈䨾剣侨㶶歏騟ծPLL垷

㗌⣘歏կ 

LDO♳歏た荈⸓䒓゗偽꨽鲱⟝ꂁ縨⡎LDO鳕ⴀ歏⾓〳鸑鵂鲱⟝㹊梡䗎靈կ 

LDO15涸鳕ⴀ歏⾓〳鸑鵂霃縨㺕㶸㐼LDO15TRIM<2:0>勻靈蒜Ⱘ⡤㺕㶸㐼䨾㼆䎾⧩錛垷䬾㺕㶸㐼邍霹僈կLDO15

㖈蓿晙ⴀ⾊⵸䊺絑鵂吥姻♧菚䞔ⲃ♴欽䨪♶꨽銳괄㢪ꂁ縨鵯❈㺕㶸㐼կ㥵꨽䗎靈LDO涸鳕ⴀ歏⾓꨽銳靀》⾲ꂁ縨

⧩㖈姼㛇炄⸈♳䗎靈ꆀ㼆䎾涸ꂁ縨⧩㞅Ⰶ㺕㶸㐼կ 

POR垷㗌港崵LDO15涸歏⾓㖈LDO15歏⾓⡛✵1.1V傞⢾㥵♳歏⛓ⴲ䧴罏䱈歏⛓傞⚹侨㶶歏騟䲿⣘㢕⡙⥌

〿⟄鼙⯝侨㶶歏騟䊨⡲❡欰䒗䌢կ 

PVD 垷㗌㼆 5V 鳕Ⰶ歏彂鵳遤唬崵㥵⡛✵厤♧霃㹁ꢖ⧩ⴭ❡欰䫣险⚥倗⥌〿⟄䲿ꄀ MCUկ⚥倗䲿ꄀꢖ⧩〳

鸑鵂㺕㶸㐼 PVDSEL<1:0>霃縨⚹♶ず涸歏⾓կPVD 垷㗌〳鸑鵂霃縨 PD_PDT=1Ⱒ꡻կⰨ⡤㺕㶸㐼䨾㼆䎾⧩錛垷䬾

㺕㶸㐼邍霹僈կ 
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傞ꛦ禹絡 

傞ꛦ禹絡⺫䭍ⰻ鿈32KHz RC傞ꛦծⰻ鿈4MHz RC傞ꛦծ㢪鿈4MHz兪⡤饰䮷歏騟ծPLL歏騟絆䧭կ 

32K RC傞ꛦ⡲⚹MCU禹絡䢨傞ꛦ⢪欽⡲⚹霽㥵応岚垷㗌䧴罏⡛⸆署朐䙖♴涸MCU傞ꛦ⢪欽կ4MHz RC傞ꛦ⡲⚹

MCU⚺傞ꛦ⢪欽ꂁざPLL〳䲿⣘剒넞ⵌ96MHz涸傞ꛦկ㢪鿈4MHz兪⡤饰䮷歏騟⡲⚹㢊口傞ꛦ⢪欽կ 

32kㄤ4M RC傞ꛦ㖲䌄剣ⴀ⾊吥姻〳㖈䌢庛♴㹊梡32K RC傞ꛦ±5%涸礵䏞4M RC傞ꛦ±1%涸礵䏞կⰦ⚥4M 

RC傞ꛦ鵮䒓佞剣欽䨪吥姻㺕㶸㐼〳鵳♧姿㼜礵䏞吥姻ⵌ±0.5%薴㔵կ32K RC傞ꛦ㖈-40~105˫薴㔵ⰻ涸礵䏞⚹

±20%4M RC傞ꛦ㖈霪庛䏞薴㔵涸礵䏞⚹±1%կ 

32K RC傞ꛦ곸桧〳鸑鵂㺕㶸㐼RCLTRIM<3:0>鵳遤霃縨4M RC傞ꛦ곸桧〳鸑鵂㺕㶸㐼RCHTRIM<5:0>鵳遤霃縨Ⱘ⡤

㺕㶸㐼䨾㼆䎾⧩錛垷䬾㺕㶸㐼邍霹僈կ 

蓿晙ⴀ⾊⵸傞ꛦ䊺絑鵂吥姻♧菚䞔ⲃ♴欽䨪♶꨽銳괄㢪ꂁ縨鵯❈㺕㶸㐼կ㥵꨽䗎靈곸桧꨽銳靀》⾲ꂁ縨⧩

㖈姼㛇炄⸈♳䗎靈ꆀ㼆䎾涸ꂁ縨⧩㞅Ⰶ㺕㶸㐼կ 

4M RC傞ꛦ鸑鵂霃縨RCHPD =0䩧䒓랾雩䩧䒓霃1Ⱒ꡻RC傞ꛦ꨽銳Bandgap歏⾓㛇ⲥ彂垷㗌䲿⣘

㛇ⲥ歏⾓ㄤ歏崨㔔姼䒓゗RC傞ꛦ꨽銳⯓䒓゗BGP垷㗌կ蓿晙♳歏涸랾雩朐䙖♴4M RC傞ꛦㄤBGP垷㗌鿪僽䒓゗涸կ

32K RC傞ꛦ僽㨤絊䒓゗涸♶腊Ⱒ꡻կ 

PLL㼆4M RC傞ꛦ鵳遤⦔곸⟄䲿⣘絛MCUծADC瘝垷㗌刿넞鸟涸傞ꛦկMCUㄤPWM垷㗌涸剒넞傞ꛦ⚹96MHzADC垷

㗌Ⱙ㘗䊨⡲傞ꛦ⚹48MHz鸑鵂㺕㶸㐼ADCLKSEL<1:0>〳霃縨⚹♶ず涸ADC䊨⡲곸桧կ 

PLL鸑鵂霃縨PLLPDN=1䩧䒓랾雩Ⱒ꡻霃1䩧䒓䒓゗PLL垷㗌⛓⵸ず呋⛲꨽銳䒓゗Bandgap垷㗌կ䒓

゗PLL⛓たPLL꨽銳6us涸珘㹁傞ꢂ勻鳕ⴀ珘㹁傞ꛦկ蓿晙♳歏涸랾雩朐䙖♴RCH傞ꛦㄤBGP垷㗌鿪僽䒓゗涸⡎

PLL랾雩僽Ⱒ꡻涸꨽銳鲱⟝勻䒓゗կ 
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㛇ⲥ歏⾓彂 

霪㛇ⲥ彂⚹ADCծDACծRC傞ꛦծPLLծ庛䏞⠛䠭㐼ծ鵘皾佞㣐㐼ծ嫱鳅㐼ㄤFLASH䲿⣘㛇ⲥ歏⾓ㄤ歏崨⢪欽♳

鶣⟣⡦♧⚡垷㗌⛓⵸鿪꨽銳䒓゗BGP㛇ⲥ歏⾓彂կ 

蓿晙♳歏涸랾雩朐䙖♴BGP垷㗌僽䒓゗涸կ㛇ⲥ彂鸑鵂霃縨BGPPD =0䩧䒓➢Ⱒ꡻ⵌ䒓゗BGP꨽銳紨2us

鴪ⵌ珘㹁կBGP鳕ⴀ歏⾓紨1.2V礵䏞⚹±0.8%  

㛇ⲥ彂〳鸑鵂霃縨 REF_AD_EN=1㼜㛇ⲥ歏⾓鷐荛 IO P2.3 鵳遤崵ꆀկ 
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ADC 垷㗌 

蓿晙ⰻ鿈꧋䧭1騟ず姿⿽ꅷ呋涸SAR絕匬ADC蓿晙♳歏涸랾雩朐䙖♴ADC垷㗌僽Ⱒ꡻涸կADC䒓゗⵸꨽銳⯓䒓

゗BGPㄤ4M RC傞ꛦㄤPLL垷㗌䎇鷥䭊ADC䊨⡲곸桧կ랾雩ꂁ縨♴ADC䊨⡲傞ꛦ僽48M㼆䎾3MHz涸鲮䰃侨䰘桧կ 

ず姿⿽ꅷ呋歏騟〳㖈ず♧傞ⵠ㼆⚙騟鳕Ⰶ⥌〿鵳遤ꅷ呋ꅷ呋模䧭⛓たADC䭽⯓た곡䎸㼜鵯⚙騟⥌〿鵳遤鲮䰃䎇

ⱗⰆ湱䎾涸侨䰘㺕㶸㐼⚥կ 

ADC模䧭♧妃鲮䰃꨽銳16⚡ADC傞ꛦワ劍Ⱖ⚥13⚡⚹鲮䰃ワ劍3⚡⚹ꅷ呋ワ劍կ⽰fconv=fadc/16կ㖈ADC傞ꛦ霃

⚹48M傞鲮䰃鸟桧僽3MHzկ  

ADC㖈꣭곸䎾欽傞〳鸑鵂㺕㶸㐼CURRIT<1:0>꣭⡛ADC涸⸆署宐䎂կ 

ADC〳䊨⡲㖈㥵♴垷䒭⽀妃⽀鸑麤鍘封ծ鵶絯⽀鸑麤ծ⽀妃1~20鸑麤䪊䲽ծ鵶絯1~20鸑麤䪊䲽կ嫦騟ADC鿪剣

20絆杝用㺕㶸㐼㼆䎾嫦♧⚡鸑麤կ 

ADC鍘封✲⟝〳⟄勻荈㢪鿈涸㹁傞㐼⥌〿T0ծT1ծT2ծT3封欰ⵌ곫霃妃侨䧴罏⚹鲱⟝鍘封կ 

20⚡鸑麤ꅽ剒た♧⚡鸑麤欽勻崵ꆀADC荈魧涸offset㼜Ⱖ⥂㶸㖈鸑麤㺕㶸㐼⚥Ⱖ➭鸑麤涸ADC⧩鿪䊺荈⸓Ⲹ⿡

霪offsetկ㖈蓿晙♳歏⛓ⴲ䎾歋MCU封饰offset吥姻⥌〿吥姻䱽ⵖ垷㗌㼜ADC鸑麤霃縨⚹鸑麤1䎇㼜⧩⪰㶸㖈鸑麤

㺕㶸㐼⚥կ㥵卓㹐䨪㼆offset銳宠鳅넞〳㹁劍⢾㥵♧㼭傞/♧㣔㖈ADC瑟ꢀ傞㼜offset吥姻♧妃կ 

㖈GAIN_REF=0傞㛇ⲥ歏⾓彂⚹2.4VկADC䌄剣⚙猫㟞渤垷䒭鸑鵂GAIN_SHAx鵳遤霃縨㼆䎾1⦔ㄤ2/3⦔㟞

渤կ1⦔㟞渤㼆䎾±2.4V涸鳕Ⰶ⥌〿2/3⦔㟞渤㼆䎾±3.6V涸鳕Ⰶ⥌〿䌴䏞կ㖈崵ꆀ鵘佞涸鳕ⴀ⥌〿傞呏䰘鵘佞〳腊

鳕ⴀ涸剒㣐⥌〿勻鷥䭊Ⱘ⡤涸ADC㟞渤կ 

㖈 GAIN_REF=1 傞㛇ⲥ歏⾓彂⚹ 1.2V㖈 3.3V ⣘歏禹絡⚥꨽銳㼜 GAIN_REF 霃縨⚹1霫絈⥌䜂霼⿬罌

User manualկADC 䌄剣⚙猫㟞渤垷䒭鸑鵂 GAIN_SHAx 鵳遤霃縨㼆䎾 1 ⦔ㄤ 1/3 ⦔㟞渤կ1 ⦔㟞渤㼆䎾±1.2V 涸

鳕Ⰶ⥌〿1/3 ⦔㟞渤㼆䎾±3.6V 涸鳕Ⰶ⥌〿䌴䏞կ㖈崵ꆀ鵘佞涸鳕ⴀ⥌〿傞呏䰘鵘佞〳腊鳕ⴀ涸剒㣐⥌〿勻鷥䭊Ⱘ

⡤涸 ADC 㟞渤կ 
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鵘皾佞㣐㐼 

2騟鳕Ⰶ鳕ⴀrail-to-rail鵘皾佞㣐㐼ⰻ縨导껩歏꣖R2/R1㢪鿈䒸膃♳鵮꨽䱹♧⚡歏꣖R0ⵌ⥌〿彂կ导껩歏꣖

R2:R1涸꣖⧩〳鸑鵂㺕㶸㐼RES_OPA0<1:0>霃縨⟄㹊梡♶ず涸佞㣐⦔侨կⰨ⡤㺕㶸㐼䨾㼆䎾⧩錛垷䬾㺕㶸㐼邍霹僈կ 

剒絊涸佞㣐⦔侨⚹R2/(R1+R0)Ⱖ⚥R0僽㢪鿈歏꣖涸꣖⧩ 

㼆✵MOS盗歏꣖湬䱹ꅷ呋涸䎾欽♧菚䒊雳䱹>20kΩ涸㢪鿈歏꣖⟄Ⲹ㼭MOS盗Ⱒ倗傞䖃蓿晙䒸膃ꅽ崨Ⰶ涸歏

崨կ 

㼆✵㼭歏꣖ꅷ呋涸䎾欽䒊雳䱹100Ω涸㢪鿈歏꣖կ 

佞㣐㐼〳鸑鵂霃縨OPAOUT_EN<2:0>鷥䭊㼜2騟佞㣐㐼⚥涸厤♧騟鳕ⴀ⥌〿鸑鵂BUFFER鷐荛P2.7IO〡鵳遤崵ꆀㄤ

䎾欽㼆䎾Ⱒ禹錛datasheet蓿晙盗膃霹僈կ㔔⚹剣BUFFER㶸㖈㖈鵘佞姻䌢䊨⡲垷䒭♴⛲〳⟄鷥䭊鷐♧騟鵘佞鳕

ⴀ⥌〿ⴀ勻կ 

蓿晙♳歏涸랾雩朐䙖♴佞㣐㐼垷㗌僽Ⱒ꡻涸կ佞㣐㐼〳鸑鵂霃縨OPAxPDN =1䩧䒓䒓゗佞㣐㐼⛓⵸꨽銳

⯓䒓゗BGP垷㗌կ 

鵘佞鳕Ⰶ姻餏畮ⰻ縨ꣳ⾓✳匧盗歏劼湱絁鸑鵂♧⼐ꂁ歏꣖た湬䱹䱹Ⰶ鳕Ⰶ畮➢罜皍⻊✫ MOSFET 歏崨ꅷ呋涸

㢪縨歏騟կ 
 

嫱鳅㐼 

ⰻ縨2騟鳕Ⰶrail-to-rail嫱鳅㐼嫱鳅㐼嫱鳅鸟䏞〳綘玐ծ鵷忕歏⾓〳綘玐ծ⥌〿彂〳綘玐կ 

嫱鳅㐼涸嫱鳅䒁傞〳鸑鵂㺕㶸㐼IT_CMP霃縨⚹0.15uS/0.6uSկ鵷忕歏⾓鸑鵂CMP_HYS霃縨⚹20mV/0mVկ 

嫱鳅㐼ず湱ㄤ导湱⚙⚡鳕Ⰶ畮涸⥌〿勻彂鿪〳鸑鵂㺕㶸㐼CMP_SELP<2:0>ㄤCMP_SELN<1:0>綘玐霫錛㺕㶸㐼垷

䬾霹僈կ 

蓿晙♳歏涸랾雩朐䙖♴嫱鳅㐼垷㗌僽Ⱒ꡻涸կ嫱鳅㐼鸑鵂霃縨 CMPxPDN =1䩧䒓䒓゗嫱鳅㐼⛓⵸꨽銳⯓

䒓゗ BGP 垷㗌կ 
 

庛䏞⠛䠭㐼 

蓿晙ⰻ縨礵䏞⚹±2˫涸庛䏞⠛䠭㐼կ蓿晙ⴀ⾊⵸⠔絑庛䏞吥姻吥姻⧩⥂㶸㖈flash info⼓կ 

蓿晙♳歏涸랾雩朐䙖♴庛䏞⠛䠭㐼垷㗌僽Ⱒ꡻涸կ䒓゗⠛䠭㐼⛓⵸꨽銳⯓䒓゗BGP垷㗌կ 

庛䏞⠛䠭㐼鸑鵂霃縨 TMPPDN=1䩧䒓䒓゗ⵌ珘㹁꨽銳紨 2us㔔姼꨽㖈 ADC 崵ꆀ⠛䠭㐼⛓⵸ 2us 䩧䒓կ 
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DAC 垷㗌 

蓿晙ⰻ縨♧騟12bit DAC鳕ⴀ⥌〿涸剒㣐ꆀ玐〳鸑鵂㺕㶸㐼DAC_GAIN<1:0>霃縨⚹1.2V/3V/4.85Vկ 

12bit DAC〳鸑鵂ꂁ縨㺕㶸㐼DACOUT_EN=1ⴔⵆ㼜DAC鳕ⴀ鷐荛IO〡P0.0〳끮⸓>5kΩ涸餏鲿歏꣖ㄤ50pF涸餏

鲿歏㺂կ 

DAC剒㣐鳕ⴀ瀦桧⚹1MHzկ 

蓿晙♳歏涸랾雩朐䙖♴DAC 垷㗌僽Ⱒ꡻涸կDAC 〳鸑鵂霃縨 DAC12BPDN =1 䩧䒓䒓゗ DAC 垷㗌⛓⵸꨽銳

⯓䒓゗ BGP 垷㗌կ 
 

㢅椚㐼呍䗱 

꧋䧭32⡙Cortex-M0+DSP⿽呍㢅椚㐼 

2絁靈霚盗膃 

剒넞䊨⡲곸桧96MHz 

 

㶸⪰餴彂 

Flash 

 ⰻ縨 flash ⺫䭍 32kB/64kB ⚺㶸⪰⼓1kB NVR ⥌䜂㶸⪰⼓ 

 〳导㢕亭ꤑⱗⰆ♶⡛✵ 20 ♰妃 

 㹔庛 25˫侨䰘⥂䭯Ɤ鴪 100 䎃 

 ⽀㶶蒜綘玐傞ꢂ剒Ɤ 7.5usSector 亭ꤑ傞ꢂ剒Ɤ 5ms 

 Sector 㣐㼭 512 㶶蒜〳䭽 Sector 亭ꤑⱗⰆ佅䭯鵘遤傞綘玐亭ⱗ♧⚡ Sector 涸ず傞靀》霄꡼〥♧⚡

Sector 

 Flash 侨䰘꣈瑷》剒た♧⚡ word 곢ⱗⰆꬋ 0xFFFFFFFF 涸⟣䠑⧩ 

SRAM 

 ⰻ縨 8kB SRAM  
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歏劼끮⸓⚁欽 MCPWM 

MCPWM剒넞䊨⡲곸桧96MHz 

佅䭯剒㣐4鸑麤湱⡙〳靈涸匹邉PWM鳕ⴀ 

嫦⚡鸑麤娥⼓㺈䏞〳杝用ꂁ縨 

佅䭯鴝屠㼆룅PWM垷䒭 

佅䭯鲱⟝䱽ⵖIO垷䒭 

佅䭯IO匧䚍䱽ⵖ⸆腊 

ⰻ鿈瀊騟⥂䫡鼙⯝㔔⚹ꂁ縨ꝡ霴㼋荝瀊騟 

㢪鿈瀊騟⥂䫡呏䰘㼆㢪鿈⥌〿涸港䱽䘯鸟Ⱒ倗 

ⰻ鿈❡欰ADCꅷ呋⚥倗 

ꅷ欽⸈鲿㺕㶸㐼곫㶸㹁傞㐼ꂁ縨⿬侨 

〳ꂁ縨⸈鲿㺕㶸㐼⸈鲿傞ⵠㄤワ劍 
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Timer 

4騟鸑欽㹁傞㐼,2騟16bit⡙㺈雦傞㐼2騟32bit⡙㺈雦傞㐼կ 

4騟佅䭯䯲蜦垷䒭欽✵崵ꆀ㢪鿈⥌〿㺈䏞 

4騟佅䭯嫱鳅垷䒭欽✵❡欰鴝屠㼆룅PWM/㹁傞⚥倗 

 

Hall ⠛䠭㐼䱹〡 

ⰻ縨剒㣐1024紩応岚 

♲騟Hall⥌〿鳕Ⰶ 

24⡙雦侨㐼䲿⣘形ⴀㄤ䯲蜦⚥倗 
 

DSP 

歏劼䱽ⵖ皾岁⚁欽DSP荈⚺䭷⟁꧋♲紩崨宐 

剒넞䊨⡲곸桧96MHz 

32/16⡙ꤑ岁㐼10ワ劍雦皾模䧭 

32⡙炽⟝䒓倰8ワ劍雦皾模䧭 

Q15呔䒭Cordic♲錭ⴅ侨垷㗌sin/cos/artanc 8ワ劍雦皾模䧭 

DSPꂁ㢊杝用涸玐䎸⼓ㄤ侨䰘⼓〳荈⚺䪄遤DSP玐䎸❠〳歋CPU靈欽鵳遤厤고雦皾 

佅䭯⚥倗兽⨢♸CPU鵳遤侨䰘❜匹 
 

鸑欽㢪霃 

♧騟UARTⰌ⿽䊨䊨⡲佅䭯7/8⡙侨䰘⡙ծ1/2⨢姺⡙ծ㣼/⩐/偽吥낉垷䒭䌄1㶶蒜封鷐綕㶸ծ1㶶蒜䱹佐綕

㶸佅䭯Multi-drop Slave/Master垷䒭岚暵桧佅䭯300~115200 

炽⟝溏꡶权⢪欽RC傞ꛦ끮⸓杝用✵禹絡넞鸟傞ꛦⱗⰆ⥂䫡2/4/8/64猲㢕⡙ꢂꥬ 
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㼓鄳㽯㼄SSOP24 

 

 
㕃 3 㼓鄳㕃爙 

邍 5 㼓鄳㽯㼄 

SYMBOL 
MILLIMETER 

MIN NOM MAX 

A - - 1.75 

A1 0.10 - 0.25 

A2 1.30 - 1.55 

b 0.23 - 0.31 

c 0.19 - 0.25 

D 8.50 - 8.75 

E 5.80 6.00 6.20 

E1 3.80 3.90 4.00 

e 0.635BSC 

L 0.40 - 0.80 
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晜劥⥌䜂 

 

晜劥 傈劍 雵䔶 

Rev. 0.9 2021/6 ⥝佖䱗晜呔䒭⿺㶶⡤⥝姻䒸膃䲽鶣鿈ⴔ 

   

   

   

   

   

 

 

 

 

 

 

 

 

 

 

 

 



BP6601 
32 ⡙歏劼䱽ⵖ蓿晙  

BP6601_CN_DS_Rev.0.9                                www.bpsemi.com                                           21 
BPS Confidential ˊ Customer Use Only 

 

 
⯝餓㡮僈 

 

 

兪⚪僈彂㽴⸂烁⥂劥❡ㅷ錞呔⛼ⰻ㺂涸ⲥ烁ㄤ〳ꬑ⡎僽⥂殆㖈尵剣鸑濼涸䞔ⲃ♴⥝佖錞呔⛼ⰻ㺂涸勉ⵄկ 

 

劥❡ㅷ錞呔⛼劢⺫ゎ⟣⡦ꛏ㼆兪⚪僈彂䧴痦♲倰䨾剣涸濼霋❡勉涸䱇勉կꛏ㼆劥❡ㅷ錞呔⛼䨾雵鲿涸⥌䜂兪⚪僈彂♶

⨞⟣⡦僈爙䧴冝爙涸⥂霆⺫䭍⡎♶ꣳ✵㼆錞呔⛼ⰻ㺂涸ⲥ烁䚍ծ㉁⚌♳涸鷓Ꝉ䚍ծ暵㹁湡涸涸鷓欽䚍䧴罏♶⤀月兪⚪

僈彂䧴⟣⡦痦♲➃濼霋❡勉⨞⟣⡦僈爙䧴冝爙⥂霆兪⚪僈彂⛲♶㽠㔔劥錞呔⛼劥魧⿺Ⱖ⢪欽剣Ⱒ涸⩐搬䧴䗳搬䰀㣟䪬

䬐⟣⡦餓⟣կ 

 

 
 


