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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade

Details

Product Status Obsolete

Core Processor PIC

Core Size 16-Bit

Speed 32MHz

Connectivity I²C, PMP, SPI, UART/USART

Peripherals Brown-out Detect/Reset, LVD, POR, PWM, WDT

Number of I/O 21

Program Memory Size 32KB (11K x 24)

Program Memory Type FLASH

EEPROM Size -

RAM Size 8K x 8

Voltage - Supply (Vcc/Vdd) 2V ~ 3.6V

Data Converters A/D 10x10b

Oscillator Type Internal

Operating Temperature -40°C ~ 85°C (TA)

Mounting Type Surface Mount

Package / Case 28-SOIC (0.295", 7.50mm Width)

Supplier Device Package 28-SOIC
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44-Pin TQFP

PIC24FJXXGA004
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TABLE 1-2: PIC24FJ64GA004 FAMILY PINOUT DESCRIPTIONS (CONTINUED)

Function

Pin Number

I/O Input 
Buffer Description28-Pin

SPDIP/
SSOP/SOIC

28-Pin
QFN

44-Pin
QFN/TQFP

Legend: 吀吀䰠㴠吀吀䰀湰畴畦昀攀爀 匀吀‽ 卣桭楴琀 吀爀楧来爠椀渀瀀甀琀 扵昀昀攀爀
䅎䄀 㴠䅮慬潧攀癥氠楮灵琀⼀潵琀灵琀  䤀㈀䎙‽ 䤀㈀䌀⼀卍䉵猀渀灵琀甀昀晥爀
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湣瑩潮猺
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渀昀琀栀攀爀漀洭
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愀礠戀攀

栀漀眀渠楮
敭攀渀琀攀搬

攀洀攀渀琀猀⸀

獩獴愀渀挀攀
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䌀䱒
2.2 Power Supply Pins

㈮㈀⸀ 䐀䕃何偌䤀一䜀⁃䅐䅃䤀吀伀刀匀

周攠畳攠漀昀攀捯異汩渀朠挀愀瀀愀挀椀瑯牳 潮 敶敲礀⁰愀椀爠潦
灯眀攀爀甀瀀瀀氀礀 灩渀猀Ⰰ甀挀栀 慳⁖䑄 Ⱐ嘀卓 Ⱐ䄀嘀䑄 渀搀
䅖 卓 猀攀煵椀牥搮 

䌀漀湳椀搀攀爀⁴桥漀汬漀眀椀湧爀楴攀爀楡 眀桥渀⁵猀楮朠搀攀挀潵瀀汩渀最
捡瀀愀挀椀琀漀爀猀㨀

销Value and type of capacitor: ⁁ 〮 �P䘠⠱〰 湆⤬ 
ⴲ　嘀愀瀀愀挀椀瑯爠楳散漀洀洀攀湤攀搮⁔栀攠挀愀瀀愀挀椀琀潲 
猀桯甀汤攠愠氀漀眀ⴀ䕓刀攀癩捥⁷椀瑨攀獯湡渀捥 
晲攀焀甀敮挀礠楮⁴桥 牡湧攠漀昀′〰䴀䠀稠愀湤 桩最桥爀⸠
䌀攀牡洀椀挠捡瀀愀挀椀瑯牳牥 爀攀捯浭敮摥搀⸀

销Placement on the printed circuit board: ⁔栀攠
搀攀捯異汩渀朠挀愀瀀愀捩瑯牳桯甀汤 扥 灬愀挀攀搀猀氀潳攠
瑯⁴桥⁰椀湳猀⁰漀獳楢氀攀⸠䥴猀攀捯洀洀敮搀敤⁴漠
瀀氀慣攠琀桥愀瀀愀挀椀瑯牳渀⁴栀攠猀愀洀攀椀搀攀昀⁴桥 
戀潡牤猀⁴栀攠摥癩捥⸠䥦瀀愀挀攀猀潮猀瑲楣瑥搀Ⰰ⁴栀攠
挀愀瀀愀捩瑯爠捡渀攀⁰氀慣敤渀湯琀桥爠污礀攀爠漀渀⁴栀攠
偃䈠甀猀椀湧 愠瘀椀愻潷攀瘀攀爀Ⱐ攀渀獵牥⁴桡琠瑨攀⁴牡挀攠
汥渀最琀栀爀漀洀⁴栀攠瀀椀渀⁴漀⁴栀攠挀慰慣椀琀漀爀猀漀爀攀愀琀攀爀 
瑨慮‰⸲㔀 楮捨 ⠶ 洀洀⤀⸀

销Handling high-frequency noise: ⁉映瑨攠戀潡爀搠楳 
攀砀灥物攀渀挀椀湧椀杨ⵦ爀敱甀敮挀礠湯椀獥 甀瀀眀愀爀搠漀昀 
瑥湳映䵈稩Ⱐ慤搠愀攀捯湤 捥爀愀浩挠瑹瀀攀愀瀀愀捩ⴀ
瑯爠楮⁰愀爀慬氀攀氀⁴漠琀桥 慢漀癥 摥猀捲楢攀搀攀捯異汩渀朠
捡瀀愀挀椀琀漀爀⸀⁔栀攠癡氀甀攀昀⁴栀攠獥挀漀渀搀 挀慰愀捩琀漀爀愀渀 
戀攀渀⁴栀攠牡湧攀映　⸀〱�P䘠瑯‰⸰　�P䘀⸀⁐氀慣攠瑨楳 
猀攀挀潮搀慰愀挀椀瑯爠湥砀琠瑯愀捨 瀀爀業慲礀散潵灬椀湧 
挀愀瀀愀捩瑯爀⸀⁉渠桩最栀灥攀搠挀椀牣畩琠摥獩杮猀Ⱐ挀潮猀楤敲 
椀洀瀀氀敭敮瑩渀最 摥挀慤攠瀀愀楲昀愀瀀愀捩琀愀渀挀攀猀猀 
挀氀漀猀攠瑯⁴栀攠瀀漀眀攀爠慮搀牯畮搀⁰椀湳猀⁰潳猀椀扬攠
⡥⸬‰⸱�P䘠椀渀⁰慲愀氀氀攀氠眀椀琀栀‰⸀〰�P䘩⸀

销Maximizing performance:  伀渀⁴桥潡牤 氀愀礀潵琠
晲漀洀 瑨攠灯眀攀爀甀灰汹 捩牣甀椀琬甀渠琀桥⁰漀眀攀爠慮搀 
牥瑵牮⁴牡挀敳⁴漀⁴桥散潵灬椀渀最愀瀀愀挀椀琀漀牳 晩牳琬 
愀湤⁴栀敮⁴漀⁴桥 搀攀瘀椀挀攀⁰椀湳⸠周椀猀渀獵牥猀 琀桡琀 琀桥 
摥挀漀甀瀀氀椀渀最慰慣楴漀爀猠愀爀攀椀爀猀琠椀渀⁴栀攀⁰漀眀攀爀栀愀椀渀⸀ 
䕱畡氀汹洀灯牴慮琠楳⁴漠步数⁴桥 瑲慣攠氀敮最瑨 
戀攀瑷敥渠瑨攠挀愀瀀愀挀椀瑯爀湤⁴栀攠灯眀攀爠瀀椀湳⁴漀 
洀椀渀椀洀甀洬⁴桥爀敢礠牥摵挀楮朠偃䈠琀爀慣攠
楮摵捴愀渀挀攀⸀

㈀⸀㈮㈀ 吀䅎䬠䌀䄀倀䄀䌀䤀呏刀匀

伀渀漀慲摳⁷椀瑨⁰漀眀攀爠瑲慣敳 爀畮渀楮最 氀潮最敲⁴桡渀椀砀
楮捨攀猀渀攀湧琀栀Ⱐ椀琀猀 猀甀杧攀猀琀攀搀⁴漀⁵猀攠愠瑡渀欀 捡灡挀楴漀爀
景爠楮琀敧牡琀敤 挀椀牣畩琀猀渀捬畤椀湧 洀椀挀爀潣潮瑲潬汥牳⁴漀
猀異瀀汹漀挀愀氠瀀漀眀攀爠獯甀爀捥⸠周攠瘀愀汵攠潦⁴桥⁴愀渀欀
挀愀瀀愀捩瑯爠猀桯甀汤 戀攀整敲洀椀湥搠扡獥搀渠瑨攠瑲慣攀
牥獩獴愀渀挀攀⁴桡琀漀湮散琀猀⁴栀攠灯眀攀爠猀異瀀汹 猀漀甀爀捥⁴漀
瑨攠摥瘀楣攬 慮搀⁴栀攠洀愀砀椀洀甀洀甀牲攀湴 摲慷渀礀⁴栀攀
搀攀癩捥 椀渀⁴桥瀀灬椀挀愀琀楯渮⁉渠潴栀攀爠眀漀牤猀Ⰰ 猀攀氀攀挀琀 瑨攠琀愀渀欀
挀愀瀀愀捩瑯爠猀漀⁴桡琀琠洀敥琀猠瑨攀挀捥瀀琀慢汥⁶漀氀琀慧攀慧琀
瑨攠搀攀瘀椀捥⸠吀礀灩捡氠瘀愀氀略猀慮最攀牯洀‴⸀㜀�P䘠琀漀‴㜀�P䘮

2.3 Master Clear (MCLR ) Pin
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摥瘀楣攠刀攀獥琬湤敶椀挀攠灲潧牡浭椀湧渀搠摥扵
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扥潮猀椀摥牥搀⸠䐀攀瘀椀挀攀⁰牯最牡洀洀攀牳 愀湤
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湯琠扥搀癥牳敬礠慦晥挀琀敤⸠周攀爀敦潲攬瀀散椀昀
潦⁒渀搠䌀⁷椀氀氀敥搀⁴漠扥摪畳瑥搀慳敤
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FIGURE 2-2: EXAMPLE OF MCLR  PIN 
CONNECTIONS
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楮 堵刀Ⰰ 堷刀 慮搠夵嘠搀椀敬散瑲楣慴楮杳 ⡯瑨敲⁴祰敳牥
慬猀漀癡楬愀扬攬畴爀攀 汥獳潭洀潮⤮⁔桥湩瑩慬⁴潬攀爀ⴀ
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FIGURE 2-4: DC BIAS VOLTAGE vs. 
CAPACITANCE 
CHARACTERISTICS
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2.5 ICSP Pins
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PIC24FJ64GA004 FAMILY
EXAMPLE 5-2: LOADING THE WRITE BUFFERS 

EXAMPLE 5-3: INITIATING A PROGRAMMING SEQUENCE 

; Set up NVMCON for row programming operations
MOV #0x4001, W0 ;
MOV W0, NVMCON ; Initialize NVMCON

; Set up a pointer to the first program memory location to be written
; program memory selected, and writes enabled

MOV #0x0000, W0 ; 
MOV W0, TBLPAG ; Initialize PM Page Boundary SFR
MOV #0x6000, W0 ; An example program memory address

; Perform the TBLWT instructions to write the latches
; 0th_program_word

MOV #LOW_WORD_0, W2 ; 
MOV #HIGH_BYTE_0, W3 ; 
TBLWTL W2, [W0] ; Write PM low word into program latch
TBLWTH W3, [W0++] ; Write PM high byte into program latch

; 1st_program_word
MOV #LOW_WORD_1, W2 ; 
MOV #HIGH_BYTE_1, W3 ; 
TBLWTL W2, [W0] ; Write PM low word into program latch
TBLWTH W3, [W0++] ; Write PM high byte into program latch

; 2nd_program_word
MOV #LOW_WORD_2, W2 ; 
MOV #HIGH_BYTE_2, W3 ; 
TBLWTL W2, [W0] ; Write PM low word into program latch
TBLWTH W3, [W0++] ; Write PM high byte into program latch
销
销
销

; 63rd_program_word
MOV #LOW_WORD_31, W2 ; 
MOV #HIGH_BYTE_31, W3 ; 
TBLWTL W2, [W0] ; Write PM low word into program latch
TBLWTH W3, [W0] ; Write PM high byte into program latch

DISI #5 ; Block all interrupts with priority <7
; for next 5 instructions

MOV #0x55, W0
MOV W0, NVMKEY ; Write the 55 key 
MOV   #0xAA, W1             ;
MOV W1, NVMKEY  ; Write the AA key
BSET NVMCON, #WR ; Start the erase sequence 
NOP ; 2 NOPs required after setting WR
NOP ;
BTSC NVMCON, #15 ; Wait for the sequence to be completed
BRA $-2 ;
�⁄ ′〱〭㈰ㄳ⁍椀挀爀潣桩瀠吀攀挀桮潬潧礠䤀渀挮 䑓㌹㠸ㅅⴀ灡来‵
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攀癩捥⁒攀猀攀琠愀爀攀
䴀愀獴敲

⁐伀删慮搀

汹 戀攀最椀渀猠瑯砀散畴攀
洀猀挀椀氀氀慴潲攀污祳Ⰰ
瀀⁔椀洀攀爠⡏協⤠慮搀
⁴椀浥猠漀挀挀甀爀

猀⸀

眀栀楣栠瑨攀
漀畲挀攀昀琀攀爀

獣椀氀氀慴潲⁰敲椀漀搀猀敦潲攠牥汥愀猀椀湧⁴桥 

爀攀氀攀挀琀敤Ⰰ⁴栀攠摥瘀楣攠獴愀爀琀猀⁷椀瑨 䙒䌀Ⰰ 
6.1 Clock Source Selection at Reset

䥦汯捫 猀眀楴挀栀楮朠楳湡扬敤Ⱐ瑨攠猀祳瑥洀 挀氀潣欠獯畲捥 慴
摥瘀楣攠刀攀獥琠椀猀 挀桯獥測猠獨潷渠楮 吀慢汥㘀ⴲ⸠䥦汯挀欀
猀眀楴挀栀楮朠楳 摩獡戀氀敤Ⱐ瑨攀祳瑥洀氀潣欠獯甀爀挀攀猀 慬眀愀祳
猀攀汥捴敤挀捯牤楮朠琀漀⁴桥⁏猀捩汬慴潲⁃潮晩杵牡瑩漀渠扩琀猀⸀
剥晥爠瑯 Section 8.0 �Oscillator Configuration� 潲
晵牴桥爠摥琀慩汳⸀

TABLE 6-2: OSCILLATOR SELECTION vs. 
TYPE OF RESET (CLOCK 
SWITCHING ENABLED)

6.2 Device Reset Times

周攠刀攀猀攀琀⁴業攀猀潲⁶愀爀椀潵猠琀礀灥猠漀昀
猀甀洀洀愀爀楺敤渠呡戀氀攀㘀ⴀ㌀⸠乯琀攀⁴栀慴 瑨攀礀獴敭 
剥猀攀琀⁓楧湡氬 卙卒協Ⱐ椀猀攀汥慳攀搀昀瑥爠瑨攀
倀圀刀吀攀污礠琀椀洀攀猠數瀀椀爀攀⸀

吀栀攀 琀椀浥⁴栀愀琀 琀栀攠摥瘀椀挀攀挀琀甀愀氀
挀潤攀⁷椀氀氀 慬猀漀 摥瀀敮搀渀⁴栀攠猀礀猀琀攀
眀栀椀挀栀湣氀甀摥⁴栀攠伀猀挀楬氀慴漀爀⁓琀慲琭甀
瑨攠偌䰀潣欀⁴椀洀攀⸠周攠伀匀吠慮搠偌䰀 氀漀挀欀
椀渀⁰愀爀慬汥氀⁷楴栀⁴桥瀀灬椀挀愀戀汥⁓奓剓吀攀氀愀礠瑩洀攀

周攠䙓䌀䴀 搀攀氀愀礠搀攀瑥爀洀椀湥猀⁴桥⁴椀浥琠
䙓䌀䴀敧楮猠瑯漀渀椀瑯爀 琀桥礀猀琀敭氀潣欀
瑨攠卙卒協 椀杮愀氠椀猀攀汥慳攀搀⸀

TABLE 6-3: RESET DELAY TIMES FOR VARIOUS DEVICE RESETS

Reset Type Clock Source Determinant

偏刀 䘀一伀千㰲㨰㸠䌀漀湦椀杵牡琀楯渠戀椀琀猀
⡃圲㰱　㨀㠾⤀䉏刀

䵃䰀刀 䍏千㰲㨀　㸠䍯湴牯氠扩琀猀 
⡏千䌀伀一㰀ㄴ㨀ㄲ㸀⤀坄呏

南刀

Reset Type Clock Source SYSRST  Delay System Clock
Delay  Notes

偏刀 (6) 䕃 吀偏刀 ⬠吀偗刀吀吀剓吀  需 1, 2, 7
䘀刀䌀Ⰰ⁆剃䑉嘀 吀偏刀 ⬠吀偗刀吀吀剓吀  吀䙒䌀 1, 2, 3, 7
䱐刀䌀 吀偏刀 ⬠吀偗刀吀吀剓吀  吀䱐刀䌀 1, 2, 3, 7
䕃偌䰀 吀偏刀 ⬠吀偗刀吀吀剓吀  吀䱏䍋 1, 2, 4, 7
䙒䌀倀䱌 吀偏刀 ⬠吀偗刀吀吀剓吀  吀䙒䌀䱏䍋⁔ 1, 2, 3, 4, 7
塔Ⱐ䡓Ⱐ协千 吀偏刀 ⬠吀偗刀吀吀剓吀  吀体吀 1, 2, 5, 7
塔偌䰬⁈卐䱌 吀 偏刀 ⬠吀偗刀吀吀剓吀  吀体吀吀䱏䍋  1, 2, 4, 5, 7

䉏刀 䔀䌀 吀偗刀吀吀剓吀  需 2, 7
䘀刀䌀Ⰰ⁆剃䑉嘀 吀偗刀吀吀剓吀  吀䙒䌀 2, 3, 7
䱐刀䌀 吀偗刀吀吀剓吀  吀䱐刀䌀 2, 3, 7
䕃偌䰀 吀偗刀吀吀剓吀  吀䱏䍋 2, 4, 7
䙒䌀倀䱌 吀偗刀吀吀剓吀  吀䙒䌀䱏䍋⁔ 2, 3, 4, 7
塔Ⱐ䡓Ⱐ协千 吀偗刀吀吀剓吀  吀体吀 2, 5, 7
塔偌䰬⁈卐䱌 吀 偗刀吀吀剓吀  吀䙒䌀䱏䍋⁔ 2, 3, 4, 7

䅬氠佴桥牳 䅮礀⁃氀潣欀 吀剓吀 需 7
Note 1: 吀偏刀 㴠偯睥爭漀渀⁒攀獥琠搀攀氀愀礀⸀

2: 吀偗刀吀‽ 㘴 浳漀浩湡氀映牥杵污琀漀爠椀猀椀猀慢氀敤 ⡅一嘀刀䔀䜠瑩敤⁴漠嘀卓 ⤮
3: 吀䙒䌀湤⁔䱐剃 ‽⁒䌀⁏獣楬污瑯爠匀琀慲琭異⁔椀洀攀献
4: 吀䱏䍋 ‽⁐䰀䰠䰀漀挀欀⁔椀浥⸀
5: 吀体吀 㴠伀猀挀椀氀氀慴潲⁓琀慲琭甀瀀⁔椀洀攀爠⡏協⤮⁁ 　ⵢ椀琀潵渀瑥爠眀愀楴猀 　㈀㐀

漀猀挀楬氀慴漀爀氀潣欠琀漀⁴栀攠猀礀猀琀敭⸀
6: 䥦⁔眀漀ⴀ匀瀀敥搠匀琀愀爀琭異猀 敮愀扬攀搀Ⱐ牥最愀牤氀攀猀猀 潦 瑨攀⁰爀業慲礀猀挀楬氀慴漀

慮搀渀甀捨愀獥猬⁆剃瑡爀琀ⴀ甀瀀 琀椀浥猀⁶愀汩搀⸀
7: 吀剓吀 㴠䥮瑥牮慬⁓琀愀琀攠刀攀獥琠吀椀洀攀爀
䑓㌹㠸ㅅ⵰慧攠㔶 �⁄  ㈰ⴲ〱㌀⁍楣爀潣桩瀠吀攀挀桮潬潧礠䤀渀挮
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 䉩琠椀猀⁵渀欀湯睮
REGISTER 7-19: IPC4: INTERRUPT PRIORITY CONTROL REGISTER 4 

唭　 刀⽗ⴱ 刯圀ⴀ　 刀⽗ⴰ 唭　 刀⽗ⴱ 刯圀ⴀ　 刀⽗ⴰ

需 䍎䥐㈀ 䍎䥐 䍎䥐　 需 䌀䴀䤀倲 䍍䥐 䌀䴀䤀倰

扩琀‱㔀 扩琀‸

唭　 刀⽗ⴱ 刯圀ⴀ　 刀⽗ⴰ 唭　 刀⽗ⴱ 刯圀ⴀ　 刀⽗ⴰ

需 䴀䤲䌀倲 䵉㉃ㅐ 䴀䤲䌀倰 需 匀䤲䌱倲 卉㉃ㅐ 匀䤲䌱倀　

扩琀‷ 扩琀‰

Legend:
刀‽⁒敡搀慢氀攠戀椀琀 圀‽ 圀爀椀琀慢汥椀琀 唀‽ 唀渀業灬敭敮瑥搀椀琬 牥慤猀

‽⁖愀氀略琀⁐伀刀 鄀㆒‽⁂椀琠楳攀琀 鄀　鈀‽⁂楴 楳 捬敡牥搀 砀‽

扩琀‱㔀 Unimplemented: ⁒敡搀猀0e鈀

扩琀‱㐀ⴀ㈀CNIP<2:0>: 䥮灵琠䍨慮来⁎漀瑩昀椀捡瑩漀渀 䥮瑥牲甀灴⁐物潲椀瑹楴猀
111‽⁉渀瑥牲甀灴猀 偲楯物瑹‷ 栀楧栀攀猀琀⁰物漀物瑹 楮瑥牲異琀⤀
销
销
销
001‽⁉渀瑥牲甀灴猀 偲楯物瑹‱
000‽⁉渀瑥牲甀灴漀甀爀捥猀椀獡扬攀搀

扩琀‱ Unimplemented: ⁒敡搀猀0e鈀

扩琀‱　ⴀ㠀 CMIP<2:0>:⁃潭瀀慲愀琀潲 䥮瑥牲異琀⁐物漀物瑹椀琀猀
111‽⁉渀瑥牲甀灴猀 偲楯物瑹‷ 栀楧栀攀猀琀⁰物漀物瑹 楮瑥牲異琀⤀
销
销
销
001‽⁉渀瑥牲甀灴猀 偲楯物瑹‱
000‽⁉渀瑥牲甀灴漀甀爀捥猀椀獡扬攀搀

扩琀‷ Unimplemented: ⁒敡搀猀0e鈀

扩琀‶ⴀ㐀 MI2C1P<2:0>:⁍愀猀琀敲⁉㉃⁅癥渀琠䤀渀瑥爀爀異琠偲楯爀椀瑹椀琀猀
111‽⁉渀瑥牲甀灴猀 偲楯物瑹‷ 栀楧栀攀猀琀⁰物漀物瑹 楮瑥牲異琀⤀
销
销
销
001‽⁉渀瑥牲甀灴猀 偲楯物瑹‱
000‽⁉渀瑥牲甀灴漀甀爀捥猀椀獡扬攀搀

扩琀″ Unimplemented: ⁒敡搀猀0e鈠

扩琀′ⴀ　 SI2C1P<2:0>:⁓污瘀攀⁉㉃⁅癥渀琠䤀渀瑥爀爀異琠偲楯爀椀瑹椀琀猀
111‽⁉渀瑥牲甀灴猀 偲楯物瑹‷ 栀楧栀攀猀琀⁰物漀物瑹 楮瑥牲異琀⤀
销
销
销
001‽⁉渀瑥牲甀灴猀 偲楯物瑹‱
000‽⁉渀瑥牲甀灴漀甀爀捥猀椀獡扬攀搀
䑓㌹㠸ㅅ⵰慧攠㠲 �⁄  ㈰ⴲ〱㌀⁍楣爀潣桩瀠吀攀挀桮潬潧礠䤀渀挮
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敲慴楯渮 䄀氀氀潮琀牯氠扩琀猀牥 

牥 甀猀攮⁐氀敡獥敥
FIGURE 12-1: TIMER2/3 AND TIMER4/5 (32-BIT) BLOCK DIAGRAM

匀攀琠吳䥆 ⠀吀㔀䤀䘩

䔀煵慬
䍯浰慲慴潲

剥猀攀琀

LSBMSB

Note 1: 吀栀攀 ㌲ⵂ椀琀⁔椀浥爀 䍯渀昀楧畲慴椀漀渠扩琀Ⰰ⁔㌀㈬畳琀攠獥琀漀爠㌲ⵢ楴⁴椀洀攀爯挀潵湴敲 潰
牥獰散琀椀癥 琀漀 琀桥⁔㈀䍏丠愀湤⁔㐀䍏丠爀敧楳琀敲献

2: 吀栀椀猀⁰敲椀灨攀牡氀鈀猀湰甀琀猀畳琀攀 愀獳楧渀敤⁴漀渀 愀瘀慩污戀氀攠刀倀渀⁰楮 戀攀昀漀
Section 10.4 �Peripheral  Pin Select (PPS)� 漀爠浯牥 椀渀昀漀牭愀琀椀潮⸀

3: 吀栀攀 䄯䐠䕶敮琀⁔爀楧来爠椀猀 慶慩污扬攠潮汹 漀渀 吀椀洀攀爲⼀㌀⸀

䑡琀愀⁂甀猼ㄵ㨀〾

剥慤⁔䴀刲 吀䵒㐩 (1)

圀爀楴攠吀䴀刲 吀䵒㐩(1)
ㄶ

ㄶ

ㄶ

儀

兄

䍋

呇䄀吀䔀

0

1

呏一

吀䌀䬀偓㰱㨀〾

㈀

吀䍙

呃匀(2)
呇䄀吀䔀(2)

吲䌀䬀

卹渀挀

䄯䐠䔀瘀敮琀⁔爀椀最最攀爀(3)

⡔㑃䬩
1x

01

00

䝡琀攀
卹渀挀

偲敳捡氀攀爀
ㄬ‸Ⰰ‶㐬′㔶

偒㌀ 倀刀㈀
⡐刵⤀ ⠀偒㐩

呍刀㌀䠀䰀䐀
⡔䵒㕈䱄⤀

呍刀㌀ 呍刀㈀
⡔䵒㔩 ⡔䵒㐩
䑓㌹㠸ㅅ⵰慧攠ㄲ㠀 �⁄  ㈰ⴲ〱㌀⁍楣爀潣桩瀠吀攀挀桮潬潧礠䤀渀挮
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 䉩琠椀猀⁵渀欀湯睮

渀⁔椀洀攀特 
REGISTER 12-2: TyCON: TIMER3 AND TIMER5 CONTROL REGISTER

刯圀ⴀ　 唀ⴰ 刯圀ⴀ　 唀ⴰ 唭　 唀ⴰ 唭　 唀

呏一 (1) 靔匀䤀䐀䰀 (1) 需 需 需 需 需

扩琀‱㔀 扩琀‸

唭　 刀⽗ⴰ 刯圀ⴀ　 刀⽗ⴰ 唭　 唀ⴰ 刯圀ⴀ　 唀ⴰ

靔䜀䄀吀䔀 (1) 呃䭐匀(1) 呃䭐匰 (1) 需 靔䌀匀 (1,2) 需

扩琀‷ 扩琀‰

Legend:
刀‽⁒敡搀慢氀攠戀椀琀 圀‽ 圀爀椀琀慢汥椀琀 唀‽ 唀渀業灬敭敮瑥搀椀琬 牥慤猀

‽⁖愀氀略琀⁐伀刀 鄀㆒‽⁂椀琠楳攀琀 鄀　鈀‽⁂楴 楳 捬敡牥搀 砀‽

扩琀‱㔀 TON:⁔椀洀攀特⁏渀椀琀(1)

1‽ 匀琀愀牴猀‱㘭戀椀琠吀椀洀攀特
0‽ 匀琀潰猠㘀ⴀ扩琀⁔椀浥爀礀

扩琀‱㐀 Unimplemented: ⁒敡搀猀0e鈀

扩琀‱㌀ TSIDL:⁔椀浥特⁓琀漀瀀渀⁉搀汥⁍漀搀攀椀琀(1)

1 㴠䐀椀猀挀漀渀瑩湵攀猠浯摵氀攠漀灥牡琀楯渠眀栀攀渀攀瘀椀捥渀瑥牳⁉搀汥漀搀攀
0‽ 䌀漀渀琀楮略猀 洀潤甀汥灥牡瑩潮渠䥤汥 洀潤攀

扩琀‱㈀ⴀ㜀 Unimplemented: ⁒敡搀猀0e鈀

扩琀‶ TGATE:⁔椀浥特 䝡瑥搠吀椀洀攀⁁挀捵浵污琀椀潮⁅湡戀汥椀琀(1)

圀桥渀⁔䌀匠㴀 1㨀 
吀栀楳椀琠椀猀杮漀牥搀⸀ 
圀桥渀⁔䌀匠㴀 0㨀 
1 㴀 䜀愀琀敤 瑩洀攀挀挀甀洀甀污瑩漀渀猀湡戀汥搀
0 㴀 䜀慴攀搀 琀椀浥挀捵浵氀愀琀椀潮猀椀獡戀氀攀搀

扩琀‵ⴀ㐀 TCKPS<1:0>:⁔椀浥爀礀⁉渀灵琠䍬漀挀欀⁐牥猀捡汥 卥汥捴 扩琀猀(1)

11‽ 㨀㈵㘀 
10‽ 㨀㘴
01‽ 㨀㠠
00‽ 㨀

扩琀″ⴀ㈀ Unimplemented: ⁒敡搀猀0e鈀

扩琀‱ TCS:⁔椀浥爀礀⁃氀潣欠匀漀畲挀攀⁓攀汥捴椀琀(1,2)

1 㴀 䔀砀琀攀爀湡氀氀潣欠昀爀潭⁰椀測⁔礀䌀䬀 漀渠瑨攠物獩湧 敤最攩 
0 㴀 䤀湴敲湡氀氀潣欠⡆体䌀⼲⤀

扩琀‰ Unimplemented: ⁒敡搀猀0e鈀

Note 1: 坨敮 ㌲ⴀ扩琠潰攀牡瑩潮猠敮愀扬攀搀 ⡔㉃伀一㰳㸠潲⁔㐀䌀伀一㰀㌾ 㴀 1⤬⁴桥猀攠戀椀琀猀愀癥漀昀晥挀琀
漀灥牡琀楯渻汬 瑩洀攀爠昀畮挀瑩漀渀猀牥攀琠瑨牯畧栠吲䌀伀一 慮搀⁔㑃伀一⸀

2: 䥦⁔䍓‽ 1Ⱐ刀倀䥎刀砀 ⡔硃䬩 浵獴 扥漀渀昀楧畲敤⁴漠慮瘀愀楬愀扬攠刀倀渠灩渀⸀⁓敥 Section 10.4 �Peripheral 
Pin Select (PPS)� 漀爠洀漀牥湦漀牭慴椀潮⸀
�⁄ ′〱〭㈰ㄳ⁍椀挀爀潣桩瀠吀攀挀桮潬潧礠䤀渀挮 䑓㌹㠸ㅅⴀ瀀慧攠ㄳ
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楴椀渀最⁴漀⁴栀攀
攀⁷爀椀琀琀攀渠琀漀
漀琠污琀挀桥搠楮瑯
挀捵爀猀
楤敳漀畢氀攀
猀敮瑩愀氀 昀漀爠杬楴挀栀ⴀ
猀 愀

猀昀⁴栀攠倀圀䴠搀甀瑹

刀Ⱐ楳 氀潡搀敤 
汯眀 　┠搀甀瑹 

⁐攀物潤 
─甀瑹 

⁷楬氀攀漀眠
氀氀 

氀猀⸀

牡琀楮朠慴

偗䴀
 挀礀挀汥献⁆潲
⁴桥⁐刀礀
潮猀楳瑩渀最昀
14.3 Pulse-Width Modulation Mode

周攠景氀氀潷椀湧琀数猠獨潵汤攀 琀愀步渠眀桥渀 挀漀渀昀楧畲楮最
瑨攠漀甀瑰畴漀洀瀀愀爀攠洀潤甀汥潲⁐圀䴠潰攀牡瑩潮㨀

ㄮ 匀攀琀⁴栀攀⁐圀䴠瀀攀爀椀漀搠批⁷爀椀琀楮朠琀漀 瑨攀攀氀攀挀琀敤
吀椀洀攀爀礀⁐攀物漀搀敧椀猀琀敲 ⡐剹⤮

㈀⸀ 卥琠瑨攠倀圀䴀甀瑹礀挀氀攀礀⁷爀椀琀楮朠琀漀⁴栀攠伀䌀砀刀匀
牥杩猀琀敲⸀

㌮ 圀爀楴攀⁴栀攠佃硒攀杩獴敲⁷椀瑨⁴栀攀渀椀琀椀愀氀甀琀礀祣氀攮
㐀⸀ 䕮慢汥 椀渀琀攀牲甀灴猬 椀昀敱甀椀爀敤Ⱐ景爀 琀桥⁴椀洀攀爠慮搀

漀甀瑰畴漀洀瀀慲攀漀搀甀氀攀猀⸀ 周攠潵琀灵琠捯浰慲攀
楮瑥爀爀甀瀀琀猀攀煵楲攀搀漀爀⁐圀䴠䘀愀甀氀琀⁰椀渠畴椀氀椀稀慴椀漀渀⸀

㔮 䌀漀渀昀楧畲攠琀桥甀瑰畴潭瀀慲攠浯摵氀攠景爠漀渀攀
潦⁴眀漠倀圀䴠伀瀀攀爀慴楯渠浯摥猠批⁷爀楴楮朠瑯⁴栀攀
併琀灵琠䌀漀洀灡牥⁍潤攠扩瑳Ⰰ⁏䌀䴼㈺　㸀
⠀伀䍸䍏丼㈀㨀　㸀⤀⸀

㘀⸀ 卥琠瑨攠呍刀礀⁰牥猀捡汥⁶愀汵攠愀湤渀愀戀氀攀⁴栀攠瑩洀攀
扡獥礀 獥瑴椀渀最⁔低 吀祃低㰀㔀㸀⤀ 㴀 1⸀

ㄴ⸀㌮ ⁐圀䴀⁐䔀剉伀䐀
周攠偗䴀 灥物潤 椀猀灥挀椀昀楥搠戀礀⁷爀楴椀湧⁴漠偒礀Ⰰ 瑨攀
吀椀浥爀礀⁐敲椀潤敧椀猀琀敲⸠周攠偗䴀 瀀攀物漀搀愀渠戀攀
挀愀氀挀畬慴攀搀⁵猀楮朠䕱畡琀楯渀㐀ⴀ⸀

EQUATION 14-1: CALCULATING THE PWM 
PERIOD(1)

ㄴ⸀㌮㈀ 倀圀䴀⁄啔夠䌀夀䍌䔀
周攠偗䴀甀瑹礀挀氀攠楳瀀攀挀椀昀楥搠戀礀 眀爀
佃砀刀匀攀最椀獴敲⸀⁔栀攠佃硒匀攀杩獴攀爀愀渀
慴 愀渀礀 瑩浥Ⱐ扵琠瑨攠摵琀礠捹捬攠癡汵攀 椀猀
伀䌀硒⁵渀瑩氠愠洀愀瑣栠扥瑷攀敮⁐刀礀 慮搠呍刀礀
⡩⸬ 瑨攠瀀攀物潤猀漀洀瀀氀攀瑥⤮⁔桩猀⁰爀潶
扵昀昀攀爠景爠瑨攠偗䴀甀瑹礀挀氀攀 愀湤猀猀
氀攀獳⁐圀䴠潰攀牡瑩潮⸀⁉渀⁴栀攠偗䴠浯摥Ⱐ伀䌀硒
牥慤ⵯ渀汹攀杩猀琀敲⸀

匀漀洀攀 業灯爀琀慮琀漀甀渀搀愀爀礀⁰慲愀洀攀琀敲
捹捬攠椀渀捬畤攀㨀

销 䥦⁴栀攠併瑰甀琀⁃漀浰慲攀 砀 牥杩獴攀爀Ⱐ佃砀
眀椀琀栀‰〰　栬⁴栀攠伀䌀砀⁰楮⁷椀氀氀攀浡楮 
捹捬攩⸀

销 䥦 伀䌀砀刀猀牥愀瑥爠瑨慮⁐剹 吀椀洀攀爀礀
牥杩猀琀敲⤬⁴桥⁰椀渠眀椀氀氀攀浡楮楧栀 〰
捹捬攩⸀

销 䥦 伀䌀砀刀猀焀畡氠瑯⁐剹Ⰰ⁴栀攠伀䌀砠灩渀
景爠潮攠瑩浥愀獥 捯畮琠癡汵攀渀搠桩杨 景爠愀
潴桥爠捯畮琠癡汵攀猀⸀

卥攠 䕸慭灬攀㐀ⴀ漀爀⁐圀䴠浯搀攀⁴椀浩湧攀瑡椀
吀慢氀攀 㐭渀搠 吀愀戀氀攀ㄴⴀ㈀栀潷砀慭灬攠偗䴀
晲攀煵攀湣楥猀湤 牥獯汵琀椀潮猠景爠愠摥癩捥 漀灥
㐀慮搀‱㘀⁍䤀偓⸀

EQUATION 14-2: CALCULATION FOR MAXIMUM PWM RESOLUTION(1) 

Note: 周楳⁰攀物灨敲愀氀潮琀慩渀猀 楮瀀甀琠愀湤 潵琀灵琀
晵湣瑩漀渀猠瑨愀琀愀礀攀敤⁴漀攀潮昀楧甀爀敤
批⁴桥 倀攀物灨敲愀氀⁐楮⁓攀汥捴⸀⁓敥
Section 10.4 �Peripheral Pin Select
(PPS)� 漀爠洀漀牥 楮景牭愀琀楯渮

Note: 吀栀攀⁏䌀硒攀杩獴攀爀 猀栀潵汤攀渀椀琀椀愀汩穥搀
戀攀景爀攀 瑨攠潵瑰甀琠捯浰慲攠浯摵氀攠楳 晩爀猀琀
攀湡戀汥搀⸀⁔桥 伀䌀砀刀敧椀獴攀爀攀挀漀浥猠愀
牥慤ⵯ渀汹⁄甀瑹 䌀礀捬攠牥最椀獴敲⁷桥渀 琀栀攀
洀漀搀甀汥 楳 潰敲慴敤渠瑨攠偗䴀 浯摥献
周攠瘀愀汵攠桥汤渀⁏䌀硒⁷椀氀氀攀捯洀攀⁴栀攀
偗䴠摵瑹礀挀氀攠景爠瑨攠晩牳琠偗䴀 瀀攀物漀搀⸀
周攠捯湴攀渀琀猀 漀昀⁴桥⁏甀瑰畴⁃漀洀瀀愀爀攠砀
卥捯湤愀特敧椀獴敲Ⱐ伀䌀砀刀匬⁷楬氀 渀漀琠扥
瑲愀渀猀昀敲牥搠楮瑯 伀䌀硒⁵渀瑩氠愠瑩洀攀慳攀
灥爀椀潤愀琀挀栀挀捵爀猀⸀

Note: 䄠偒礀⁶慬甀攀 漀昀⁎⁷楬氀⁰牯搀畣攠愠
灥物漀搀映一⁴業攀愀獥漀畮琀 
數慭灬攬⁶愀汵攀映㜀⁷爀楴琀敮渀瑯
牥杩猀琀敲⁷椀氀氀⁹椀敬搀 愀 瀀攀物潤
㠀琀椀洀攀愀獥礀捬敳⸀

PWM Period = [(PRy) + 1] � TCY � (Timer Prescale Value)

PWM Frequency = 1/[PWM Period]
坨敲攀㨀

Note 1: 䈀愀猀敤渠吀䍙 ‽ ㈠⨀ 吀体䌀㬠䑯穥漀摥 
愀渀搀⁐䰀䰠愀爀攠搀椀猀愀扬敤⸀

⠀   
Maximum PWM Resolution (bits) =

FCY
 FPWM � (Timer Prescale Value)

log10

log10(2)
bits

Note 1: 䉡猀敤渠䘀䍙 ‽⁆体䌀⼲㬀⁄漀稀攀潤攀渀搠偌䰠愀爀攠搀椀獡扬敤⸀
䑓㌹㠸ㅅ⵰慧攠ㄳ㘀 �⁄  ㈰ⴲ〱㌀⁍楣爀潣桩瀠吀攀挀桮潬潧礠䤀渀挮
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FIGURE 16-1: I2C� BLOCK DIAGRAM    

䥮琀攀爀渀愀氀
䑡琀愀⁂甀猀

千䰀砀

卄䄀砀

卨椀昀琀
䍬潣欀

䅤摲敳猠䵡琀挀栀

䍬漀挀欀
匀琀牥琀挀桩湧

I2CxTRN

䱓䈀
匀栀楦琠䍬潣欀

䈀刀䜀⁄潷渀⁃潵湴敲

吀䍙 ⼲

匀琀慲琀湤 匀琀潰
䉩琀⁇敮敲慴楯渀

䅣欀湯睬敤来
䜀敮敲慴椀漀渀

䍯汬椀猀椀潮
䑥琀攀挀琀

I2CxCON

I2CxSTAT

䍯
湴
牯
氠
䱯
最
椀
挀

剥慤

䱓䈀

坲椀琀攀

刀敡搀

I2CxBRG

I2CxRSR

坲椀琀攀

剥慤

坲椀琀攀

剥慤

坲椀琀攀

剥慤

坲椀琀攀

剥慤

坲椀琀攀

剥慤

I2CxRCV

䴀愀瑣栀⁄攀瑥挀琀

I2CxADD

匀琀慲琀湤 匀琀潰
䈀椀琠䐀攀瑥挀琀

剥汯慤
䍯湴牯氀

I2CxMSK
䑓㌹㠸ㅅ⵰慧攠ㄵ㈀ �⁄  ㈰ⴲ〱㌀⁍楣爀潣桩瀠吀攀挀桮潬潧礠䤀渀挮
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 摯攀猠湯琠琀愀欀攀 攀昀晥捴

挀栀愀爀慣瑥爀琀⁴栀攠琀漀瀠漀昀⁴栀攠爀攀捥椀瘀攀 䘀䤀䘀伀⤀

琀⁴桥⁴漀瀠潦⁴栀攠牥挀攀椀瘀攀 䘀䤀䙏⤀

刀椀琠⠀氀攀獥琀

椀氀慢氀攠刀倀渠灩渀⸀⁓敥 
扩琀‵ ADDEN:⁁搀摲攀猀猀⁃桡爀慣琀攀爠䐀攀瑥挀琀椀琠⡢椀琀‸映牥捥楶敤 摡琀愀 㴀1⤀
1‽ 䄀搀搀牥獳 䐀攀瑥捴漀摥 椀猀湡扬攀搀㬠椀昀 㤀ⴀ扩琠浯摥猠湯琀 獥汥挀琀敤Ⱐ瑨楳
0‽ 䄀搀搀牥獳 䐀攀瑥捴漀摥 椀猀楳愀戀氀敤

扩琀‴ RIDLE:⁒攀挀攀椀瘀敲 䥤氀攀椀琠⡲攀慤ⵯ渀氀礀⤀
1 㴀 刀散敩癥爀猀⁉搀氀攀
0 㴀 刀散敩癥爀猀挀琀椀瘀攀

扩琀″ PERR:⁐慲楴礀 䕲牯爠匀琀慴甀猀楴 牥慤ⵯ渀氀礀⤀
1 㴀 倀慲椀琀礠敲爀漀爀愀猀 戀攀攀渀攀琀攀挀琀敤漀爀⁴栀攠捵爀爀攀湴栀愀爀慣琀攀爀 
0 㴀 倀慲椀琀礠敲爀漀爀愀猀 渀漀琀攀攀渀攀琀攀挀琀敤

扩琀′ FERR:⁆牡洀楮朠䕲牯爠匀琀慴甀猀 扩琠⡲敡搀ⵯ渀氀礀⤀
1 㴀 䘀牡洀椀湧牲潲愀猀 戀敥渀整攀挀琀敤漀爠琀桥甀牲攀湴栀慲愀挀瑥爠⡣桡牡挀琀敲
0 㴀 䘀牡洀椀湧牲漀爠桡猠渀漀琠扥攀渠摥瑥挀琀敤

扩琀‱ OERR:⁒攀捥椀瘀攀⁂畦昀敲 佶敲牵渠䕲牯爠匀琀慴甀猀 扩琠⡣氀敡爯爀敡搀ⵯ湬礩
1 㴀 刀散敩癥甀晦敲愀猀 漀瘀敲昀氀潷攀搀
0‽ 刀攀挀攀椀瘀攀甀昀昀攀爠栀愀猀漀琠潶敲昀氀潷攀搀 挀汥慲楮朠愀⁰牥瘀椀潵猀汹攀琠佅刀1 �o 0 瑲慮猀楴楯渀⤀⁷椀氀

琀桥攀捥楶敲甀昀昀敲湤 瑨攠刀匀刀⁴漠琀桥 敭瀀琀礀琀慴攩

扩琀‰ URXDA:⁕䄀刀吀砠刀攀捥楶攠䉵昀昀攀爀⁄愀琀愀⁁瘀慩污戀氀攠扩琀 牥愀搀ⵯ渀氀礀⤀
1 㴀 刀攀挀攀椀瘀攀甀昀昀攀爀愀猠摡琀愀㬀琀攀慳琠潮攠洀漀牥栀慲慣瑥爀愀渠扥敡搀
0 㴀 刀散敩癥甀晦敲猀洀灴礀

REGISTER 17-2: UxSTA: UARTx STATUS AND CONTROL REGISTER (CONTINUED)

Note 1: 䥦⁕䅒吀䕎‽ 1Ⱐ瑨攠瀀攀物瀀栀攀爀慬渀瀀甀琀猀渀搠潵瑰甀琀猠浵獴 扥漀渀昀楧畲敤⁴漠慮 慶愀
Section 10.4 �Peripheral Pin Select (PPS)� 潲 浯牥渀景牭慴楯渀⸀
�⁄ ′〱〭㈰ㄳ⁍椀挀爀潣桩瀠吀攀挀桮潬潧礠䤀渀挮 䑓㌹㠸ㅅⴀ瀀慧攠ㄶ㔀
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琀漀⁴栀攀⁃剃攀渀攀牡瑯爀Ⰰ
猀攀琠愀猀栀漀眀渀渀

瑨楴渀搠瑨攀
潮⸠周攀
眀愀礀猀⁘伀刀敤⸠䙯爠愀
眀愀礀猀猀獵浥搀
漀琠栀愀瘀攀

汥猀栀潷渠椀渀
猀栀椀昀琠敮杩渀攀猀
20.0 PROGRAMMABLE CYCLIC 
REDUNDANCY CHECK (CRC) 
GENERATOR

周攀 瀀爀漀最牡浭愀戀氀攀⁃剃攀渀攀牡瑯爠漀昀晥牳⁴栀攀 景氀氀漀眀椀渀最
晥慴甀爀敳㨀

销 唀獥爭瀀牯最爀愀洀浡戀氀攀 瀀漀氀礀渀漀洀椀愀氀⁃剃焀甀愀琀椀漀渀
销 䤀渀琀敲牵灴甀瑰畴
销 䐀慴愠䙉䙏

吀栀攀 洀漀摵氀攀洀瀀氀攀洀敮琀猀漀昀琀眀愀牥 挀漀湦楧畲慢氀攀⁃刀䌀
来湥爀慴潲⸀⁔栀攠琀攀爀洀猠漀昀 瑨攀⁰漀汹渀漀浩慬湤瑳敮最瑨
捡渀 戀攀 瀀爀漀最爀愀浭敤⁵獩湧⁴栀攠堼ㄵ㨱㸀 戀椀瑳
⠀䍒䍘佒㰀㔀㨀㸀⤠愀渀搀⁴栀攀⁐䰀䔀一㰳㨀　㸀椀琀猀
⡃剃䍏一㰀㌀㨀　㸀⤀Ⰰ攀猀瀀攀挀琀椀癥氀礀⸀

䌀漀渀猀椀摥爠瑨攀 景氀氀潷椀湧煵慴椀潮㨀

EQUATION 20-1: CRC POLYNOMIAL

吀漀⁰爀漀最爀愀洀 瑨椀猀⁰漀氀礀渀漀洀椀愀氀 椀渀
瑨攀⁃剃攀最椀猀琀攀爀椀琀猀栀漀甀氀搀 戀攀 
吀慢氀攀 ㈀〭⸀

TABLE 20-1: EXAMPLE CRC SETUP

乯琀攀⁴桡琀潲⁴栀攠癡汵攀映堼㔀㨱㸬⁴桥 ㈀
㕴栠戀椀琠愀爀攠猀攀琠瑯ₑ1鈬猀敱甀楲敤礀⁴栀攠敱畡琀椀
　戀楴Ⱐ牥焀甀椀爀敤 批⁴桥焀畡琀楯渀Ⰰ猀氀
ㄶⵢ椀琀⁰漀汹湯浩慬Ⱐ瑨攀‱㘀瑨 扩琠楳氀猀漀氀
瑯攀⁘佒攀搻⁴桥牥昀潲攀Ⰰ⁴桥⁘㰱㔀㨱㸠扩琀猀 摯
瑨攠　楴爠琀桥‱㘀瑨椀琮

䄠猀椀洀瀀汩晩攀搀氀潣欠搀椀慧牡洀映琀桥漀搀甀
䙩杵爀攀 ㈀　ⴀ⸠吀桥敮攀牡氠琀潰漀汯最礀昀 瑨攀 
猀桯眀渀渀 䙩最甀牥㈰ⴲ⸀

FIGURE 20-1: CRC BLOCK DIAGRAM

Note: 周楳 摡琀愠獨敥琠獵洀洀慲楺敳 瑨攠晥慴畲敳 漀昀
瑨楳爀漀異映倀䤀䌀㈴䘠摥瘀楣敳⸠䥴猠湯琀
楮瑥渀摥搠瑯攀潭瀀牥桥湳椀瘀攠牥晥牥湣攀
猀潵牣攀⸠䙯爠洀漀牥 椀渀景牭慴楯測敦敲⁴漀 瑨攀
“PIC24F Family Reference Manual”Ⰰ
�Programmable Cyclic Redundancy
Check (CRC)�  䐀匳㤷ㄴ⤮

Bit Name Bit Value

偌䕎㰳㨰㸀 1111

堼㔀㨱㸀 000100000010000

x16 + x12 + x5 + 1

噡物慢汥⁆䤀䘀伀

⠸砱㘠漀爀‱㙸㠩

CRCDAT

䍒䌠匀栀楦琀⁅湧楮攀

CRCWDAT

䙉䘀伀⁅洀灴礠䔀瘀敮琀 
匀攀琀⁃剃䥆

匀栀楦琀⁃汯挀欀 ㈀⁆䍙 ⤀
�⁄ ′〱〭㈰ㄳ⁍椀挀爀潣桩瀠吀攀挀桮潬潧礠䤀渀挮 䑓㌹㠸ㅅⴀ瀀慧攠ㄸ㤀
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⽗ⴰ

刀⽗ⴰ

ₑ　鈀

 䉩琠椀猀⁵渀欀湯睮

䤯伀⁰漀牴敡搀猀渀愀戀汥搀
瀀氀攀猀⁰椀渠瘀漀汴慧攀

栀攀猀攀漀牲敳灯湤楮朠扩琀猀攀琮

⽗ⴰ

刀⽗ⴰ

ₑ　鈀

 䉩琠椀猀⁵渀欀湯睮

敳攠挀漀牲攀獰漀渀搀椀湧楴猀 
REGISTER 21-5: AD1PCFG: A/D PO RT CONFIGURATION REGISTER  

刯圀ⴀ　 唀ⴰ 唭　 刀⽗ⴰ 刀⼀圀ⴀ　 刀⽗ⴰ 刯圀ⴀ　 刀

偃䙇ㄵ 需 需 倀䍆䜱㈀ 倀䍆䜱 倀䍆䜱　 倀䍆䜀㤀 偃䙇㠀(1)

扩琀‱㔀 扩琀‸

刯圀ⴀ　 刀⽗ⴰ 刯圀ⴀ　 刀⽗ⴰ 刀⼀圀ⴀ　 刀⽗ⴰ 刯圀ⴀ　

偃䙇㜀 (1) 偃䙇㘀 (1) 偃䙇㔀 倀䍆䜴 偃䙇㌀ 倀䍆䜲 偃䘀䜀 倀䍆䜰

扩琀‷ 扩琀‰

Legend:
刀‽⁒敡搀慢氀攠戀椀琀 圀‽ 圀爀椀琀慢汥椀琀 唀‽ 唀渀業灬敭敮瑥搀椀琬 牥慤猀

‽⁖愀氀略琀⁐伀刀 鄀㆒‽⁂椀琠楳攀琀 鄀　鈀‽⁂楴 楳 捬敡牥搀 砀‽

扩琀‱㔀 PCFG15:⁁渀慬漀最⁉湰甀琠偩渀⁃漀渀昀楧甀爀慴椀潮 䌀潮瑲漀氠戀椀琀
1 㴀 䈀愀渀搀慰⁶漀汴愀最攀敦攀牥湣攠楳 摩猀愀戀氀敤
0 㴀 䈀愀渀搀慰⁶漀汴愀最攀敦攀牥湣攠楳 敮愀扬攀搀

扩琀‱㐀ⴀ㌀Unimplemented: ⁒敡搀猀0e鈀

扩琀‱㈀ⴀ　 PCFG<12:0>:⁁渀慬漀最⁉渀灵琠偩渀⁃潮昀楧甀爀慴椀潮 䌀漀湴牯氠戀椀琀猀(1)

1 㴀 倀椀渀漀爠挀漀牲攀獰漀湤椀湧湡汯朠挀桡渀湥氀猀潮昀楧甀爀敤 楮⁄椀杩琀愀氠浯摥㬠
0 㴀 倀椀渀猀漀渀昀楧畲敤渀⁁湡氀潧漀摥㬠䤯伀⁰漀牴攀慤 楳楳愀戀氀敤Ⱐ䄯䐀愀洀

Note 1: 䅮慬潧⁃栀慮湥汳Ⱐ䄀一㘬 䅎㜀渀搠䅎㠬爀攠畮慶慩污扬攠漀渀 ㈸⵰椀渀 摥癩挀攀猀㬀攀愀瘀攠琀

REGISTER 21-6: AD1CSSL: A/D INPUT SCAN SELECT REGISTER  

刯圀ⴀ　 唀ⴰ 唭　 刀⽗ⴰ 刀⼀圀ⴀ　 刀⽗ⴰ 刯圀ⴀ　 刀

䍓卌㔀 需 需 䌀卓䰀ㄲ 䍓卌 䍓卌　 䍓卌㤀 䌀卓䰸(1)

扩琀‱㔀 扩琀‸

刯圀ⴀ　 刀⽗ⴰ 刯圀ⴀ　 刀⽗ⴰ 刀⼀圀ⴀ　 刀⽗ⴰ 刯圀ⴀ　

䍓匀䰀㜀(1) 䍓卌㘀 (1) 䍓卌㔀 䌀匀匀䰴 䍓卌㌀ 䌀卓䰲 䌀卓䰀 䌀卓䰀　

扩琀‷ 扩琀‰

Legend:
刀‽⁒敡搀慢氀攠戀椀琀 圀‽ 圀爀椀琀慢汥椀琀 唀‽ 唀渀業灬敭敮瑥搀椀琬 牥慤猀

‽⁖愀氀略琀⁐伀刀 鄀㆒‽⁂椀琠楳攀琀 鄀　鈀‽⁂楴 楳 捬敡牥搀 砀‽

扩琀‱㔀 CSSL15: 䉡湤⁇慰 刀攀晥牥湣攠䥮灵琀⁐楮⁓捡渀⁓攀汥挀琀楯渠戀椀琀
1 =⁂慮搀慰⁶漀氀琀慧攠牥晥牥湣攀桡渀湥氀猀攀汥捴攀搀漀爠楮灵琀挀慮
0 =⁂慮搀慰⁶漀氀琀慧攠牥晥牥湣攀桡渀湥氀猀洀楴瑥搠晲潭渀灵琀挀慮

扩琀‱㐀ⴀ㌀Unimplemented: ⁒敡搀猀0e鈀

扩琀‱㈀ⴀ　 CSSL<12:0>: 䄯䐀⁉湰甀琠倀椀渠卣慮⁓敬攀挀琀楯渠扩琀猀(1)

1 =⁃漀牲攀獰潮搀楮最渀慬漀最桡渀湥氠楳攀汥捴敤漀爠椀湰甀琠猀挀愀渀
0 =⁁湡氀潧栀慮湥氀猀洀楴琀敤爀潭渀灵琠獣慮

Note 1: 䅮慬漀最⁃栀慮渀敬猀Ⰰ⁁一㘀Ⰰ⁁一㜠愀湤 䅎㠬爀攠甀湡瘀慩污戀氀攠潮 ㈸⵰椀渠摥瘀楣敳㬠汥慶攠瑨
挀氀敡牥搮
�⁄ ′〱〭㈰ㄳ⁍椀挀爀潣桩瀠吀攀挀桮潬潧礠䤀渀挮 䑓㌹㠸ㅅⴀ瀀慧攠ㄹ㤀
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攀瘀攀汳⸠周攀慮最攀
⡃噒䌀伀一㰀㔀㸀⤮
猠楳⁴桥 猀椀稀攀

琀猀
氀甀瑩潮⸠

慮漀洀攀

⁴桥⁃嘀刀匀匀

爀攀晥爀敮捥
23.0 COMPARATOR VOLTAGE 
REFERENCE

23.1 Configuring the Comparator 
Voltage Reference

周攠挀漀洀瀀愀爀慴漀爀⁶漀汴慧攀敦攀牥渀挀攀潤甀汥 楳漀湴牯汬攀搀
瑨牯甀杨⁴桥⁃嘀刀䌀伀一敧椀獴攀爀 ⠀刀攀最椀猀琀敲㈳ⴱ⤮⁔栀攀
挀漀洀瀀愀爀慴潲 瘀漀氀琀慧攠牥晥牥渀挀攀 瀀爀潶楤攀猀⁴眀漀慮最敳昀

潵瑰甀琀⁶漀汴愀来Ⱐ攀愀捨⁷椀瑨‱㘀楳琀椀渀捴 氀
瑯攀⁵猀敤 楳攀汥挀琀敤礀⁴栀攠䌀嘀刀刀椀琠
周攠灲椀洀愀爀礠摩昀昀攀爀敮挀攠扥瑷敥渠瑨攀 牡湧攀
漀昀⁴栀攀琀数猀 猀攀氀攀挀琀敤礀 琀栀攠䌀嘀剅䘀⁓攀汥挀琀楯渠扩
⡃噒㰳㨰㸩Ⱐ睩瑨渀攠牡湧攀昀晥物湧 晩湥爠牥猀漀

周攠挀漀洀瀀慲愀琀潲攀晥牥湣攠獵灰汹⁶漀氀琀慧攠挀
昀爀潭椀琀栀攀爀⁖䑄 渀搠嘀卓 Ⱐ潲⁴栀攠攀砀瑥牮慬⁖剅䘀⬠慮搀
嘀剅䘀⁔桥 瘀漀氀琀慧攠獯畲挀攀猠猀攀汥捴敤礀
戀椀琠⡃噒䍏丼㐀㸀⤮

周攠獥瑴汩湧⁴業攠潦 琀桥漀浰慲慴潲⁶潬琀慧攀 
浵獴攠捯湳楤攀爀敤⁷桥渠捨慮杩湧⁴桥⁃嘀 剅䘀

漀甀瑰畴⸀

FIGURE 23-1: COMPARATOR VOLTAGE REFERENCE BLOCK DIAGRAM       

Note: 周楳 摡琀愠獨敥琠獵洀洀慲楺敳 瑨攠晥慴畲敳 漀昀
瑨楳爀漀異映倀䤀䌀㈴䘠摥瘀楣敳⸠䥴猠湯琀
楮瑥渀摥搠瑯攀潭瀀牥桥湳椀瘀攠牥晥牥湣攀
獯畲捥⸠䙯爀潲攀湦漀牭慴椀潮Ⱐ爀攀晥爀⁴漀
瑨攀 “PIC24F Family Reference Manual”Ⰰ
�Comparator Voltage Reference
Module�  䐀匀㌀㤷　㤩⸀

ㄶ

漀
ⴱ
⁍
唀
堀

䍖刼㌺〾
㡒

刀䍖剅一

䍖剓匀‽ 0
䅖 䑄

嘀剅䘀⬀
䍖剓匀‽ 1 

㡒

䍖剓匀‽ 0

嘀剅䘀ⴀ
䍖剓匀‽ 1 

刀

刀

刀

刀

刀

刀

ㄶ⁓琀数猀

䍖剒

䍖 剅䘀

䅖 卓
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䑓㌹㠸ㅅ⵰慧攠㈷㠀 �⁄  ㈰ⴲ〱㌀⁍楣爀潣桩瀠吀攀挀桮潬潧礠䤀渀挮

AMERICAS
Corporate Office
㈳㔵⁗攀猀琀 䍨慮摬敲⁂氀癤⸀
䍨慮摬敲Ⰰ⁁娀‸㔲㈴ⴀ㘱㤹
吀攀氺‴㠰ⴷ㤲ⴀ㜲〰 
䘀愀砺‴㠰ⴷ㤲ⴀ㜲㜷
吀攀捨渀椀挀愀氀⁓甀灰潲琀㨀 
桴瑰㨀⼀⼀眀睷楣牯挀栀楰⸀挀潭⼀
獵灰潲琀
圀攀戠䄀摤牥獳㨀 
睷眀楣牯挀栀楰潭

Atlanta
䑵汵琀栀Ⱐ䝁 
吀攀氺‶㜸ⴹ㔷ⴀ㤶ㄴ 
䘀愀砺‶㜸ⴹ㔷ⴀㄴ㔵

Boston
圀攀獴扯爀潵杨Ⰰ⁍䄀 
吀攀氺‷㜴ⴷ㘰ⴀ〰㠷 
䘀愀砺‷㜴ⴷ㘰ⴀ〰㠸

Chicago
䥴愀猀挀愀Ⰰ⁉䰀 
吀攀氺‶㌰ⴲ㠵ⴀ〰㜱 
䘀愀砺‶㌰ⴲ㠵ⴀ〰㜵

Cleveland
䤀湤数攀湤敮捥Ⰰ⁏䠀 
吀攀氺′ㄶⴴ㐷ⴀ〴㘴 
䘀愀砺′ㄶⴴ㐷ⴀ〶㐳
Dallas
䅤摩獯渀Ⰰ⁔堀 
吀攀氺‹㜲ⴸㄸⴀ㜴㈳ 
䘀愀砺‹㜲ⴸㄸⴀ㈹㈴

Detroit
䘀愀牭楮杴潮⁈楬汳Ⱐ䴀䤀 
吀攀氺′㐸ⴵ㌸ⴀ㈲㔰
䘀愀砺′㐸ⴵ㌸ⴀ㈲㘰

Indianapolis
乯扬敳瘀楬汥Ⰰ⁉一 
吀攀氺″ㄷⴷ㜳ⴀ㠳㈳
䘀愀砺″ㄷⴷ㜳ⴀ㔴㔳

Los Angeles
䵩獳椀漀渠嘀椀敪漬⁃䄀 
吀攀氺‹㐹ⴴ㘲ⴀ㤵㈳ 
䘀愀砺‹㐹ⴴ㘲ⴀ㤶〸

Santa Clara
卡湴愠䌀氀慲愬 䍁 
吀攀氺‴〸ⴹ㘱ⴀ㘴㐴
䘀愀砺‴〸ⴹ㘱ⴀ㘴㐵

Toronto
䵩獳椀猀獡畧愬⁏渀琀愀物漬 
䍡湡摡
吀攀氺‹〵ⴶ㜳ⴀ〶㤹 
䘀愀砺‹〵ⴶ㜳ⴀ㘵〹

ASIA/PACIFIC
Asia Pacific Office
匀甀楴敳″㜰㜭ㄴⰀ″㝴栠䘀氀潯爀
吀漀睥爠㘬⁔桥⁇愀琀攀眀愀礀
䡡爀扯畲⁃椀琀礀Ⰰ 䬀漀睬潯渀
䡯渀最⁋潮最
吀攀氀㨀‸㔲ⴲ㐰ㄭㄲ〰
䘀愀砺‸㔀㈭㈴〱ⴳ㐳
Australia - Sydney
吀攀氀㨀‶ㄭ㈭㤸㘸ⴶ㜀㌳
䘀愀砺‶ⴲⴹ㠶㠭㘷㔵

China - Beijing
吀攀氀㨀‸㘭ⴸ㔶㤭㜀〰〠
䘀愀砺‸㘀ⴱ〭㠵㈸ⴲ㐀

China - Chengdu
吀攀氀㨀‸㘭㈸ⴸ㘶㔭㔀㔀
䘀愀砺‸㘀ⴲ㠭㠶㘵ⴷ㠸㤀

China - Chongqing
吀攀氀㨀‸㘭㈳ⴸ㤸〭㤀㔸㠀
䘀愀砺‸㘀ⴲ㌭㠹㠰ⴹ㔰　

China - Hangzhou
吀攀氀㨀‸㘭㔷ㄭ㈸ㄹⴀ㌱㠷 
䘀愀砺‸㘀ⴵ㜱ⴲ㠱㤭㌱㠹

China - Hong Kong SAR
吀攀氀㨀‸㔲ⴲ㐰ㄭㄲ〰 
䘀愀砺‸㔀㈭㈴〱ⴳ㐳

China - Nanjing
吀攀氀㨀‸㘭㈵ⴸ㐷㌭㈀㐶　
䘀愀砺‸㘀ⴲ㔭㠴㜳ⴲ㐷　

China - Qingdao
吀攀氀㨀‸㘭㔳㈭㠵〲ⴀ㜳㔵
䘀愀砺‸㘀ⴵ㌲ⴸ㔰㈭㜲〵

China - Shanghai
吀攀氀㨀‸㘭㈱ⴵ㐰㜭㔀㔳㌠
䘀愀砺‸㘀ⴲㄭ㔴〷ⴵ〶㘀

China - Shenyang
吀攀氀㨀‸㘭㈴ⴲ㌳㐭㈀㠲㤀
䘀愀砺‸㘀ⴲ㐭㈳㌴ⴲ㌹㌀

China - Shenzhen
吀攀氀㨀‸㘭㜵㔭㠲〳ⴀ㈶㘰 
䘀愀砺‸㘀ⴷ㔵ⴸ㈰㌭ㄷ㘰

China - Wuhan
吀攀氀㨀‸㘭㈷ⴵ㤸〭㔀㌰　
䘀愀砺‸㘀ⴲ㜭㔹㠰ⴵㄸ

China - Xian
吀攀氀㨀‸㘭㈹ⴸ㠳㌭㜀㈵㈀
䘀愀砺‸㘀ⴲ㤭㠸㌳ⴷ㈵㘀

China - Xiamen
吀攀氀㨀‸㘭㔹㈭㈳㠸ㄳ㠠
䘀愀砺‸㘀ⴵ㤲ⴲ㌸㠱㌰

China - Zhuhai
吀攀氺‸㘀ⴷ㔶ⴳ㈱　〴　 
䘀愀砺‸㘀ⴷ㔶ⴳ㈀　〴㤀

ASIA/PACIFIC
India - Bangalore
吀攀氺‹ㄭ㠰ⴀ㌰㤰ⴴ㐴㐠
䘀愀砺‹ㄭ㠰ⴀ㌰㤰ⴴㄲ㌀

India - New Delhi
吀攀氺‹ㄭⴴㄶ〭㠶㌱
䘀愀砺‹ㄭⴀ㐱㘰ⴸ㘳㈀

India - Pune
吀攀氺‹ㄭ㈰ⴀ㈵㘶ⴱ㔱㈀
䘀愀砺‹ㄭ㈰ⴀ㈵㘶ⴱ㔱㌀

Japan - Osaka
吀攀氺‸ㄭ㘶ⴀㄵ㈭㜱㘰 
䘀愀砺‸ㄭ㘶ⴀㄵ㈭㤳

Japan - Yokohama
吀攀氺‸ㄭ㐵ⴀ㐷ㄭ‶ㄶ㘠
䘀愀砺‸ㄭ㐵ⴀ㐷ㄭ㘱㈲

Korea - Daegu
吀攀氺‸㈭㔳ⴀ㜴㐭㐳〱
䘀愀砺‸㈭㔳ⴀ㜴㐭㐳〲

Korea - Seoul
吀攀氺‸㈭㈭㔵㐭㜲〰
䘀愀砺‸㈭㈭㔀㔸ⴵ㤳㈠潲 
㠲ⴲⴵ㔸ⴵ㤳㐀

Malaysia - Kuala Lumpur
吀攀氺‶〭㌭㘲〱ⴹ㠵㜀
䘀愀砺‶〭㌭㘀㈰ㄭ㤸㔹

Malaysia - Penang
吀攀氺‶〭㐭㈲㜭㠸㜰
䘀愀砺‶〭㐭㈀㈷ⴴ〶㠀

Philippines - Manila
吀攀氺‶㌭㈭㘳㐭㤰㘵
䘀愀砺‶㌭㈭㘀㌴ⴹ〶㤀

Singapore
吀攀氺‶㔭㘳㌴ⴸ㠷　
䘀愀砺‶㔭㘳㌴ⴀ㠸㔰

Taiwan - Hsin Chu
吀攀氺‸㠶ⴳⴀ㔷㜸ⴳ㘶
䘀愀砺‸㠶ⴳⴀ㔷㜰ⴹ㔵

Taiwan - Kaohsiung
吀攀氺‸㠶ⴷⴀ㔳㘭㐸ㄸ
䘀愀砺‸㠶ⴷⴀ㌳〭㤳〵

Taiwan - Taipei
吀攀氺‸㠶ⴲⴀ㈵〰ⴶ㘱〠
䘀愀砺‸㠶ⴲⴀ㈵〸ⴰ㈀

Thailand - Bangkok
吀攀氺‶㘭㈭㘹㐭ㄳ㔱
䘀愀砺‶㘭㈭㘀㤴ⴱ㌵　

EUROPE
Austria - Wels
吀攀氺‴㌭㜲㐲ⴲ㈴㐭㌹
䘀愀砺‴㌭㜲㐲ⴲ㈴㐭㌹㌀
Denmark - Copenhagen
吀攀氺‴㔭㐴㔰ⴲ㠲㠠
䘀愀砺‴㔭㐴㠵ⴲ㠲㤀

France - Paris
吀攀氺″㌭ㄭ㘹ⴵ㌀ⴶ㌭㈰ 
䘀愀砺″㌭ㄭ㘹ⴳ〭㤰ⴷ㤀

Germany - Munich
吀攀氺‴㤭㠹ⴶ㈷ⴀㄴ㐭〠
䘀愀砺‴㤭㠹ⴶ㈷ⴱ㐀㐭㐴

Italy - Milan 
吀攀氺″㤭〳㌱ⴷ㐲㘱ㄠ
䘀愀砺″㤭〳㌱ⴴ㘶㜸

Netherlands - Drunen
吀攀氺″ㄭ㐱㘭㘹〳㤹 
䘀愀砺″ㄭ㐱㘭㘹〳㐰

Spain - Madrid
吀攀氺″㐭㤱ⴷ〸ⴀ〸ⴹ　
䘀愀砺″㐭㤱ⴷ〸ⴰ㠀ⴹ

UK - Wokingham
吀攀氺‴㐭ㄸⴹ㈱ⴀ㔸㘹
䘀愀砺‴㐭ㄸⴹ㈱ⴀ㔸㈰

Worldwide Sales and Service
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http://support.microchip.com
http://www.microchip.com

