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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 Active

Core Processor dsPIC

Core Size 16-Bit

Speed -

Connectivity I²C, IrDA, LINbus, QEI, SPI, UART/USART

Peripherals Brown-out Detect/Reset, DMA, I²S, Motor Control PWM, POR, PWM, WDT

Number of I/O 85

Program Memory Size 128KB (43K x 24)

Program Memory Type FLASH

EEPROM Size -

RAM Size 16K x 8

Voltage - Supply (Vcc/Vdd) -

Data Converters A/D 49x10b/12b

Oscillator Type Internal

Operating Temperature -40°C ~ 150°C (TA)

Mounting Type Surface Mount

Package / Case 100-TQFP

Supplier Device Package 100-TQFP (14x14)
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倀
㈀

䌱
剘
䤀
倀
㄀

䌀
ㅒ
塉
倀
　需

卐
䤀
㉉
倀
㈀

卐
䤀
㈀
䤀
倀
㄀

匀
偉
㈀
䤀
倰需

匀
偉
㉅
䥐
㈀

匀
倀
䤀
㉅
䤀
倀
㄀

匀
倀
䤀
㉅
䥐
　

44
44

䤀
倀
䌹

〸
㔲

需
䤀
䌵
䤀
倀
㈀

䤀
䌵
䤀
倀
㄀

䤀
䌵
䤀
倀
　

需
䤀
䌀
㐀
䥐
㈀

䤀
䌀
㐀
䥐
㄀

䤀
䌀
㐀
䥐
　

需
䤀
䌳
䤀
倀
㈀

䤀
䌳
䤀
倀
㄀

䤀
䌳
䤀
倀
　

需
䐀
䴀
䄀
㌀
䤀
倲

䑍
䄀
㌀
䥐
㄀

䐀
䴀
䄀
㌀
䤀
倰

44
44

䥐
䌀
㄀
　

　
㠀
㔀
㐀需

伀
䌷
䤀
倀
㈀

伀
䌷
䤀
倀
㄀

伀
䌷
䤀
倀
　需

伀
䌀
㘀
䥐
㈀

伀
䌀
㘀
䥐
㄀

伀
䌀
㘀
䥐
　需

伀
䌀
㔀
䤀
倀
㈀

伀
䌀
㔀
䥐
㄀

伀
䌀
㔀
䥐
　需

䤀
䌀
㘀
䥐
㈀

䤀
䌀
㘀
䤀
倀
㄀

䤀
䌶
䥐
　

44
44

Le
ge

nd
:

需
‽
 
畮
業
瀀
氀
攀
浥
湴
敤
Ⱐ
牥
慤
⁡
猀
ₑ

0鈀
⸀
 
刀
攀
獥
琀
⁶
慬
略
猠
慲
攠
獨
潷
渠
椀
渀
⁨
攀
硡
摥
捩
洀
慬
⸀

N
ot

e
1:

周
攠
偍
倀
䤀
䘀
⼀
倀
䴀
偉
䔯
偍
倀
䤀
倀
砀
⁦
氀
慧
猠
慲
攠
湯
琠
愀
瘀
慩
氀
愀
戀
氀
攠
潮
‴
㐭
灩
渠
摥
癩
捥
献

2:
周
攠
刀
吀
䌀
䌀
䥆
⽒
吀
䌀
䌀
䤀
䔯
刀
吀
䍃
䥐
砠
昀
氀
慧
猠
慲
攠
湯
琠
慶
慩
氀
愀
戀
氀
攠
潮
‴
㐭
灩
渠
摥
癩
捥
献

䑓㜀〰〰㘸㥄⵰慧攠㐸 �⁄ ′〱㌭㈰ㄴ⁍椀挀爀潣桩瀠吀攀挀桮潬潧礠䤀渀挀⸀



dsP
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33E
P

X
X

X
G

M
3X

X
/6X

X
/7X

X

䑓
㜀
〰
〰
㘸
㥄
⵰
慧
攠
㠸

�⁄′
〱
㌭
㈰
ㄴ
⁍
椀
挀
爀
潣
桩
瀠
吀
攀
挀
桮
潬
潧
礠
䤀
渀
挀
⸀

TA

TA

TA

S Bit 3 Bit 2 Bit 1 Bit 0 All 
Resets

吀 需 需 需 需 F000

偏 需 需 需 需 xxxx

䱁呅 需 需 需 需 xxxx

伀 需 需 需 需 0000

䍎 需 需 需 需 0000

䍎 需 需 需 需 0000

䍎 需 需 需 需 0000

䅎 需 需 需 需 0000

Le

SF  3 Bit 2 Bit 1 Bit 0 All 
Resets

呒 需 靔刀䤀匀䘀㰀㄀㨀　㸀 F303

偏 需 需 刀䘀㰀ㄺ〾 xxxx

䰀 需 靌䄀吀䘀㰀㄀㨀　㸀 xxxx

伀 需 靏䐀䌀䘀㰀㄀㨀　㸀 0000

䍎 需 需 䍎䤀䔀䘀㰱㨀　㸀 0000

䍎 需 需 䍎偕䘀㰱㨀　㸀 0000

䍎 需 需 䍎偄䘀㰱㨀　㸀 0000

䅎 需 需 需 需 0000

Le

SF 3 Bit 2 Bit 1 Bit 0 All 
Resets

呒 需 靔刀䤀匀䘀㰀㄀㨀　㸀 0003

偏 需 青䘀㰀㄀㨀　㸀 xxxx

䰀 需 靌䄀吀䘀㰀㄀㨀　㸀 xxxx

伀 需 需 伀䑃䘀㰱㨰㸀 0000

䍎 需 需 䍎䥅䘀㰱㨰㸀 0000

䍎 需 需 䍎偕䘀㰱㨰㸀 0000

䍎 需 需 需 需 0000

Le
BLE 4-58: PORTE REGISTER MAP FOR dsPIC33EPXXXGM306/706 DEVICES

BLE 4-59: PORTF REGISTER MAP FOR dsPIC33EPXXXGM310/710 DEVICES

BLE 4-60: PORTF REGISTER MAP FOR dsPIC33EPXXXGM306/706 DEVICES

FR Name Addr. Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4

刀䥓䔀 　䔀㐀　 吀剉匀䔀㰀ㄵ㨱㈀㸀 需 需 需 需 需 需 需 需

刀吀䔀 　䔀㐀㈀ 刀䔼㄀㔀㨀㄀㈀㸀 需 需 需 需 需 需 需 需

ぅ㐴 䱁呅㰀㄀㔺㄀㈀㸀 需 需 需 需 需 需 需 需

䑃䔀 　䔀㐀㘀 佄䍅㰱㔀㨀㄀㈀㸀 需 需 需 需 需 需 需 需

䔀一䔀 　䔀㐀㠀 䍎䥅䔼㄀㔀㨱㈀㸀 需 需 需 需 需 需 需 需

倀唀䔀 　䔴䄀 䍎偕䔼㄀㔀㨀㄀㈀㸀 需 需 需 需 需 需 需 需

倀䐀䔀 　䔴䌀 䍎偄䔼㄀㔀㨀㄀㈀㸀 需 需 需 需 需 需 需 需

卅䰀䔀 　䔴䔀 䄀乓䔼㄀㔀㨀㄀㈀㸀 需 需 需 需 需 需 需 需

gend: x 㴀⁵渀歮潷渀⁶愀氀甀攠漀渀⁒攀獥琻ₗ‽ 畮椀洀瀀氀攀洀攀渀琀敤Ⱐ牥慤⁡猠鄀0鈮 剥獥琠癡汵攀猀⁡爀攀⁳栀漀眀渀⁩渀⁨攀硡搀攀捩洀愀氮

R Name Addr. Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit

䤀匀䘀 　䔵　 需 靔刀䤀匀䘀㰀㄀㌀㨀㄀㈀㸀 靔刀䤀匀䘀㰀㄀　㨀㤀㸀 靔刀䤀匀䘀㰀㜀㨀㐀㸀

刀吀䘀 　䔵㈀ 需 青䘀㰀㄀㌀㨀㄀㈀㸀 青䘀㰀㄀　㨀㤀㸀 青䘀㰀㜀㨀㐀㸀

䄀吀䘀 ぅ㔴 需 靌䄀吀䘀㰀㄀㌀㨀㄀㈀㸀 靌䄀吀䘀㰀㄀　㨀㤀㸀 需 䰀䄀吀䘀㰀㜺㐾

䐀䌀䘀 ぅ㔶 需 需 伀䐀䌀䘀㰀ㄳ㨀ㄲ㸀 需 伀䐀䌀䘀㰀㄰㨀㤾 需 伀䑃䘀㰷㨴㸀

䔀一䘀 　䔵㠀 需 需 䍎䥅䘀㰱㌀㨀㄀㈀㸀 需 䍎䥅䘀㰱　㨀㤀㸀 需 䍎䥅䘀㰷㨴㸀

倀唀䘀 　䔵䄀 需 需 䍎偕䘀㰱㌀㨀㄀㈀㸀 需 䍎偕䘀㰱　㨀㤀㸀 需 䍎偕䘀㰷㨴㸀

倀䐀䘀 　䔵䌀 需 需 䍎偄䘀㰱㌀㨀㄀㈀㸀 需 䍎偄䘀㰱　㨀㤀㸀 需 䍎偄䘀㰷㨴㸀

卅䰀䘀 　䔴䔀 需 靁一匀䘀㰀㄀㌀㨀㄀㈀㸀 靁一匀䘀㰀㄀　㨀㤀㸀 需 需 需 䄀一匀䘀㰀㔺㐾

gend: x 㴀 畮歮漀眀渀⁶愀氀甀攀⁯渠刀攀獥琀Ⰰₗ‽⁵渀椀洀灬敭攀渀瑥搀Ⰰ⁲敡搠慳 鄀0鈮⁒攀獥琀 瘀愀汵攀猀⁡爀攀⁳栀漀眀渀⁩渀⁨攀砀愀搀攀挀椀洀愀氮

R Name Addr. Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 

䤀匀䘀 　䔵　 需 需 需 需 需 需 需 需 需 需 需 需

刀吀䘀 　䔵㈀ 需 需 需 需 需 需 需 需 需 需 需 需

䄀吀䘀 ぅ㔴 需 需 需 需 需 需 需 需 需 需 需 需

䐀䌀䘀 ぅ㔶 需 需 需 需 需 需 需 需 需 需 需 需

䔀一䘀 　䔵㠀 需 需 需 需 需 需 需 需 需 需 需 需

倀唀䘀 　䔵䄀 需 需 需 需 需 需 需 需 需 需 需 需

倀䐀䘀 　䔵䌀 需 需 需 需 需 需 需 需 需 需 需 需

gend: x 㴀⁵渀歮潷渀⁶愀氀甀攠漀渀⁒攀獥琻ₗ‽ 畮椀洀瀀氀攀洀攀渀琀敤Ⱐ牥慤⁡猠鄀0鈮 剥獥琠癡汵攀猀⁡爀攀⁳栀漀眀渀⁩渀⁨攀硡搀攀捩洀愀氮



dsPIC33EPXXXGM3XX/6XX/7XX

眀椀瑨⁡
 伀渀氀礀⁲攀慤猠昀爀潭 倀匀⁡爀攀
漠偓⁡牥 渀漀琀
⁴漠䐀匀Ⱐ楮挀氀甀搀楮最
愀渀⁢攀⁲攀慤 晲潭Ⰰ
Ⰰ

FIGURE 4-9: EXTENDED DATA SPACE (EDS) WRITE ADDRESS GENERATION

吀栀攀⁰愀来搀⁭攀浯爀礀⁳挀桥浥⁰爀漀瘀椀搀敳⁡挀捥獳 琀漀
洀甀氀琀楰氀攀″㈀ⵋ批瑥⁷椀湤漀眀猀⁩渀⁴栀攠䕄匠慮搠偓嘀
浥浯爀礀⸀ 吀栀攠䐀愀琀愀⁓灡挀攠倀愀来⁲攀最椀猀琀敲猀Ⰰ 䐀匀砀倀䄀䜀Ⰰ⁩渀
挀漀洀戀楮慴椀潮⁷椀瑨 琀桥⁵瀀灥爠桡汦⁯映瑨攀 䐀愀琀愀⁓瀀慣攀
愀摤牥猀猀Ⰰ 挀愀渀 灲漀瘀椀摥⁵瀠瑯‱㘠䵢祴敳⁯映慤搀楴椀潮愀氀
慤搀爀敳猠猀灡挀攠楮⁴栀攠䕄匠慮搀‸䴀戀礀琀攀猀 䐀匀刀倀䄀䜀
漀渀汹⤠漀昀⁐匀嘠慤摲攀猀猀⁳瀀慣攮⁔栀攠瀀愀最敤 摡琀愀 浥浯特
猀瀀愀挀攠楳⁳栀潷渠椀渀 䘀椀杵牥 㐀ⴀ㄰⸀

周攠偲潧牡洀 匀瀀愀挀攠⡐匩⁣愀渠扥⁡挀捥獳敤 
䐀匀刀倀䄀䜀 漀昀 　砀㈀　　⁯爀⁧⸀爀敡琀攀爀
猀異瀀潲瑥搠畳楮最 瑨攠䐀匀刀倀䅇⸠圀爀楴攀猀⁴
猀異瀀潲瑥搬⁳漀 䐀匀圀倀䅇 椀猀⁤攀摩挀愀琀敤
䕄匠潮氀礀⸀⁔桥 䐀愀琀愀 匀瀀慣攠慮搀⁅䐀匠挀
慮搠眀爀楴瑥渠瑯Ⱐ畳楮朠䐀匀刀倀䅇 愀湤⁄匀坐䅇
爀攀獰攀挀琀椀癥汹⸀

1

䑓圀倀䄀䜀㰸㨀　㸀

㤠䉩琀猀

䕁

ㄵ⁂楴猀

䉹琀攀㈴ⵂ椀琀⁅䐀匠䕁
卥氀攀挀琀

䕁

⠀䐀匀圀倀䄀䜠㴠䑯渀鈀琠䍡爀攀⤀

一漀⁅䐀匠䅣挀攀獳

卥氀攀挀琀ㄶⵂ楴⁄匀⁅䄀
䉹瑥

䕁㰱㔾‽ 0

Note:⁄匠牥慤⁡捣敳猀 眀桥渠䑓剐䄀䜀 㴠へ〰〠睩氀氠昀漀牣攠慮⁡摤牥猀猠敲牯爠琀爀慰⸀ 

䜀敮敲慴攀
偓嘀⁁摤牥獳

0

䕁㰀ㄵ㸀
�⁄ ′〱㌭㈰ㄴ⁍椀挀爀潣桩瀠吀攀挀桮潬潧礠䤀渀挮 䑓㜰〰〶㠹䐭瀀慧攠㤱
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䑓㜰

㐀⸀

周攠
戀攀
牥条
牥杩
牥杩
戀攀
愀摤
愀摤
䠀漀
甀灰
匀瀀
䐀匀
䐀匀

嘀
倀䅇 潲
異瀀敲

愀摤牥猀猀Ⰰ

爠㌲⁋戀礀琀敳Ⰰ
⁭愀瀀⁴漠瑨攀
桥渀
攀猀⁴漀
⁭愀瀠瑯⁴栀攀

慮搀 猀漀

Ⱐ畳楮最

FIG
㌮㈀ 䔀塔䔀一䐀䔀䐀⁘⁄䄀吀䄀⁓倀䅃䔀 

汯眀攀爠灯牴楯渠潦 琀桥⁢愀猀攀⁡搀摲敳猠猀瀀愀挀攀 爀慮最攬
瑷敥渠へ　　　　 愀湤‰砀㝆䘀䘀Ⱐ楳 愀氀眀愀礀猀⁡挀捥獳楢氀攀
牤氀攀猀猀⁯映瑨攠挀潮琀敮琀猠漀昀⁴桥⁄愀琀愀⁓瀀慣攠偡最攀
猀琀敲献⁉琀⁩猀⁩渀摩牥挀琀汹⁡搀摲敳獡扬攠瑨牯畧栠瑨攀
猀琀敲⁩渀摩牥捴 楮猀琀牵捴椀潮猀⸠䤀琀⁣慮 扥 牥条牤攀搀⁡猀
楮朠汯挀愀琀敤⁩渀 瑨攠摥晡畬琠䕄匠偡来‰ 椀⹥⸬⁅䐀匀
牥猀猀⁲愀湧攠漀昀 へ〰　〰　⁴漀‰砀　〷䙆䘠睩瑨 瑨攠扡猀攀
牥猀猀 扩琬⁅䄀㰱㔾‽ 0Ⱐ景爠瑨椀猀⁡搀摲攀猀猀 牡湧攩⸀
眀攀癥爀Ⰰ⁐慧攀‰⁣愀湮漀琠扥⁡挀挀攀獳敤 琀栀牯甀最栀 瑨攀
攀爠㌲⁋戀礀琀敳Ⱐ　砀㠀〰　⁴漠へ䘀䙆䘀Ⱐ潦⁂慳攀⁄愀琀愀
愀挀攀Ⰰ⁩渠挀漀洀戀楮慴椀潮⁷椀琀栀⁄匀刀倀䅇‽‰砀〰〠潲
坐䅇‽‰砀〰〮⁃漀渀猀攀煵攀湴氀礀Ⱐ䐀匀刀倀䅇⁡渀搀
坐䅇⁡牥⁩渀楴椀愀汩穥搠瑯‰砀〰ㄠ慴⁒攀猀攀琮

周攠牥洀愀楮楮最⁰慧攀猬⁩渀捬畤椀湧⁢漀瑨 䕄匠愀湤 偓
瀀慧攀猬 慲攠潮氀礠愀挀挀攀猀猀椀戀汥⁵猀楮朠瑨攠䐀匀刀
䐀匀坐䅇⁲攀杩猀琀敲Ⰰ⁩渀⁣漀洀戀椀湡瑩漀渀⁷椀瑨⁴栀攠
㌲䭢礀琀攀猀Ⱐへ㠰〰⁴漠　砀䙆䙆Ⰰ 漀昀 琀栀攠扡獥 
眀栀攀爀攠琀桥⁢愀猀攀⁡摤牥猀猀⁢椀琬⁅䄼ㄵ㸀‽ 1⸀

䙯爠數慭灬攀Ⰰ⁷桥渀⁄匀刀倀䅇‽‰砀〰㄀⁯爀
䐀匀圀倀䄀䜀 㴀 へ〰㄀Ⱐ愀挀挀攀猀猀敳⁴漀⁴栀攠甀灰攀
へ㠰〰 瑯‰砀䙆䘀䘀Ⰰ⁯昀⁴栀攠䐀愀琀愀⁓瀀慣攠眀椀氀氀
䕄匠愀摤牥猀猀⁲愀湧攀⁯映へ　〸　〰⁴漠　砀　　䙆䙆⸀⁗
䐀匀刀倀䅇‽‰砰　㈀ 潲⁄匀坐䅇‽‰砀〰㈀Ⱐ愀挀挀攀猀猀
瑨攠異灥爠㌲⁋戀祴敳 漀昀⁴桥 䐀愀琀愀⁓瀀慣攠眀椀氀氀
䕄匠慤搀牥猀猀⁲慮最攠漀昀 　砀　㄰　〰⁴漠へ〱㜀䙆䘠
漀渀Ⰰ⁡猀⁳栀潷渠椀渀⁴栀攠䔀䐀匀⁭攀浯爀礀⁭愀瀀⁩渀 䙩最甀爀攀 㐭㄀㄀⸠

䙯爠洀漀牥⁩渀景牭愀琀楯渠潮 瑨攠倀卖⁰慧攀⁡挀挀攀猀猀
䐀愀琀愀⁓瀀慣攠倀慧攀⁲敧椀獴敲猀Ⰰ⁲敦攀爠瑯 瑨攀 �Program
Space Visibility from Data Space� ⁳攀捴椀漀渀⁩渀
�Program Memory�  ⡄匷　㘱㌀⤠潦⁴桥 �dsPIC33/
PIC24 Family Reference Manual�⸀

URE 4-11: EDS MEMORY MAP

Note 1: 䐀匀砀倀䅇⁳桯甀汤 湯琠扥⁵猀攀搀⁴漀⁡捣攀猀猀
偡来 〮⁁渀⁅䑓⁡挀挀攀猀猀 眀椀瑨 䑓砀倀䅇
猀攀琠瑯‰砀〰〠眀楬氀 最攀渀攀牡琀攀⁡渠慤摲敳猀
攀牲潲⁴爀慰⸀

2: 䌀氀敡物湧 瑨攀⁄匀硐䅇⁩渀⁳漀昀琀眀愀牥⁨愀猀⁮漀
敦昀攀挀琀⸀

へ〰㠰〰

へ〱〰〰

へ〱㠰〰
倀䄀䝅″

倀䄀䝅′

倀䄀䝅‱䘀䐀
へ䘀䔀㠰〰

へ䘀䘀〰〰

へ䘀䘀㠰〰
偁䜀䔀‱䘀䘀

偁䜀䔀‱䘀䔀

匀䘀刯䑓
へ〰〰

　砀䙆䙆

䕄匀⁅䄠䅤摲攀獳 ㈴⁢椀琀猀⤀

䑓

䌀潮癥渀琀椀潮慬 

䔀䄀㰱㔺〾

へ㠰〰

⡐䄀䜀䔠〩

⡄卒倀䄀䜀㰀㠺〾Ⰰ⁅䄼㄀㐀㨰㸀⤀
⡄南倀䄀䜼㠀㨀　㸀Ⱐ䕁㰀ㄴ㨀　㸀⤀

倀䄀䝅‱

䑓剐䄀䜀㰀㤀㸠㴠0

䐀匀⁁搀摲敳猀
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攀挀琀潲
牯杲慭
⁉嘀吠捯湴愀椀湳
‱㔱⁳潵爀挀攀猀
牣攠桡猀⁩琀猠潷渀
ⵢ楴⵷椀摥
牲異琀
挀椀慴敤

牭猀⁯昀⁴栀敩爠湡瑵牡氀
猀椀瑩潮⁩渠瑨攀
敮敲愀汬礀⁨慶攠愠栀椀杨敲
牲異琀⁡猀猀漀捩慴攀搀
渀瑥爀爀甀灴猀⁡琀⁡渀礠漀琀桥爀

椀潮⁢散慵獥 瑨攀
敤⁩渀⁴桥⁒攀獥琠灲潣攀猀猀⸀
氀攀愀爀
栀楣栠景牣攀猀⁴栀攀
洀⁥砀散甀琀楯渀
琀⁴栀攠剥獥琀
渠瑯⁴栀攀

挀琀潲
攠瀀爀漭
⁡⁤攀晡甀氀琀
漀湴愀椀湳⁡
7.0 INTERRUPT CONTROLLER

周攠摳偉䌳㌀䕐塘塇䴀㌀塘⼶塘⼀㝘堠楮琀攀牲異琀⁣漀渭
瑲漀氀氀攀爠牥摵捥猠瑨攀⁮畭敲漀甀猀 瀀攀物瀀桥牡氀⁩渀瑥牲甀灴
牥煵攀獴⁳椀杮慬猀⁴漠愠獩湧氀攠楮瑥牲甀灴⁲敱略猀琠獩杮愀氠瑯
瑨攠搀猀偉䌳㍅偘塘䝍㌀塘⼶塘⼷塘⁃偕⸀ 

周攠椀渀瑥牲異琀⁣漀湴牯汬攀爠桡猠琀桥 景汬潷楮朠昀敡瑵爀敳㨀

销 唀瀠瑯⁥椀杨琠瀀爀潣敳猀漀爠數挀攀瀀琀楯湳⁡湤⁳漀昀琀眀愀牥 
琀爀慰猀

销 䔀椀杨琀⁵猀敲⵳敬攀挀琀慢氀攠灲楯物瑹 汥瘀攀氀猀
销 䤀渀琀敲牵灴⁖攀挀琀潲⁔愀戀氀攠⠀䤀噔⤠眀椀瑨⁡⁵渀楱甀攀⁶攀挀琀潲 
景爠敡捨⁩渀瑥牲甀灴⁯爀⁥砀捥灴椀潮⁳漀甀爀捥

销 䘀椀砀攀搀⁰爀楯物瑹⁷椀瑨楮⁡⁳灥挀楦椀敤 畳敲⁰爀楯物瑹 汥瘀攀氀
销 䘀椀砀攀搀⁩渀瑥牲異琀⁥湴特⁡湤 牥瑵牮⁬愀瑥渀挀椀攀猀

7.1 Interrupt Vector Table

周攠摳偉䌳㍅偘塘䜀䴀㌀塘⼀㘀堀堯㝘堠䥮瑥牲異琠嘀
吀愀扬攠⡉嘀吀⤬⁳桯眀渠楮 䙩杵牥㜀ⴱⰠ爀攀獩摥猠椀渀⁰
浥浯特Ⱐ獴愀爀瑩渀最 慴⁬漀捡瑩潮Ⱐ〰〰〴栮⁔桥
獥癥渠湯渭洀愀獫慢氀攠瑲慰⁶散琀潲猀⁡湤⁵瀠琀漀
潦⁩湴敲牵灴⸠䥮⁧敮敲慬Ⱐ敡捨⁩渀瑥爀爀異琠猀潵
癥捴潲⸠䕡捨⁩湴敲牵灴 瘀攀捴潲⁣潮琀慩湳⁡ ㈴
慤摲敳献⁔桥⁶慬甀攠灲潧牡浭敤⁩渀琀漀⁥慣栠楮瑥
癥捴潲⁬潣愀瑩潮⁩猀⁴桥 獴慲瑩湧⁡摤牥獳 潦⁴桥 慳獯
䥮瑥牲異琠卥牶楣攠刀潵瑩湥 ⡉卒⤀⸀

䥮瑥牲甀灴 癥捴漀爀猠慲攀⁰物漀物瑩稀敤 楮⁴攀
灲楯物瑹⸠周楳⁰物漀物瑹⁩猀⁬楮步搠瑯⁴桥椀爠灯
瘀攀挀琀潲⁴愀扬攀⸀⁌潷攀爀 愀搀搀爀敳猀攀猀⁧
湡瑵牡氠瀀爀楯物瑹⸀⁆潲 數慭灬攀Ⰰ⁴栀攠椀渀瑥
眀椀瑨⁖攀捴漀爀‰ 琀愀步猠灲椀漀物琀礀 潶敲⁩
癥捴漀爀⁡搀搀爀敳献

7.2 Reset Sequence

䄠摥瘀楣攠刀攀猀攀琠楳 湯琠愀 琀爀略⁥砀捥灴
椀渀瑥牲異琠挀漀渀琀牯氀氀敲⁩猀⁮潴 楮瘀漀氀瘀
周攠搀猀偉䌳㍅偘塘䝍㌀塘⼶塘⼷塘 摥瘀椀挀攀猀⁣
瑨敩爠牥杩獴攀爀猠楮⁲敳灯渀獥⁴漠愠刀攀獥琀Ⰰ⁷
偃⁴漠穥牯⸠周攀 搀攀癩捥 瑨敮 扥杩湳⁰牯最牡
慴⁬潣愀琀椀潮Ⰰ‰砀〰　〰〮⁁ GOTO⁩渀獴爀甀捴椀漀渀⁡
慤摲攀猀猀⁣慮⁲敤椀牥挀琀⁰牯最牡洀⁥砀散甀琀楯
愀瀀瀀爀潰爀椀慴攀⁳瑡爀琀ⴀ甀瀀⁲漀畴椀渀攮

Note 1: 吀栀椀猀⁤愀瑡⁳栀敥琀⁳甀浭愀爀椀穥猠琀栀攀⁦攀愀琀畲攀猀
漀昀⁴栀攠搀猀偉䌳㍅偘塘䝍㌀塘⼶塘⼷塘
晡浩氀礀⁯昀⁤攀癩捥献⁉琀⁩猠渀漀琀 椀渀琀攀渀摥搀⁴漀⁢攀
愠挀漀浰牥桥渀獩瘀攀⁲攀昀攀爀攀渀挀攠獯甀爀挀攀⸀⁔漀
捯洀瀀汥浥渀琀⁴桥⁩渀昀漀爀洀慴楯渠楮 琀栀椀猀⁤愀琀愀
猀栀敥琬⁲敦攀爀⁴漀⁴栀攠錀dsPIC33/PIC24 Fam-
ily Reference Manual�Ⰰ �Interrupts�
⡄匀㜀〰〰㘰〩Ⱐ眀栀楣栠楳⁡瘀慩污扬攠晲潭 瑨攀
䴀椀捲潣桩瀀 眀敢⁳椀瑥 眀眀眀⹭楣牯挀栀楰⹣潭⤮

2: 卯浥⁲敧椀猀琀敲猀⁡湤 慳獯挀椀愀琀敤⁢椀琀猀
搀攀獣爀椀戀攀搀 楮 瑨椀猀⁳攀捴椀潮⁭愀礠湯琠扥
愀瘀慩污扬攀 潮 愀汬⁤攀癩捥猀⸀⁒攀晥爠瑯
Section 4.0 �Memory Organization� ⁩渀
琀栀椀猀⁤愀瑡⁳栀敥琀⁦漀爀⁤攀瘀椀挀攀ⴀ猀灥捩昀椀挠爀攀最椀獴攀爀
慮搀⁢椀琀 椀渀昀漀爀洀慴椀漀渀⸀

Note: 䅮礠畮業灬攀洀攀渀瑥搠潲⁵渀畳敤⁶攀
汯捡瑩漀渀猀⁩渠瑨攠䥖吠猀栀漀甀汤⁢
杲慭浥搀⁷椀瑨⁴栀攠慤摲攀猀猀 漀昀
楮瑥牲異琠栀慮搀汥爠牯畴楮攀⁴桡琀⁣
RESET⁩渀獴爀甀捴楯渀⸀
�⁄ ′〱㌭㈰ㄴ⁍椀挀爀潣桩瀠吀攀挀桮潬潧礠䤀渀挮 䑓㜰〰〶㠹䐀ⴀ瀀慧攠ㄱ㔀
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bi
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bi
GISTER 16-3: PTPER: PWMx PRIMARY MASTER TIME BASE PERIOD REGISTER

R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1

PTPER<15:8>

t 15 bit 8

R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-0 R/W-0 R/W-0

PTPER<7:0>

t 7 bit 0

gend:

 = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

 = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

t 15-0 PTPER<15:0>: Primary Master Time Base (PMTMR) Period Value bits

GISTER 16-4: SEVTCMP: PWMx PRIMARY SPECIAL EVENT COMPARE REGISTER

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

SEVTCMP<15:8>

t 15 bit 8

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

SEVTCMP<7:0>

t 7 bit 0

gend:

 = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

 = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

t 15-0 SEVTCMP<15:0>: Special Event Compare Count Value bits
70000689D-page 236  2013-2014 Microchip Technology Inc.
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o 
.

 

bit 7 CH0NA: Channel 0 Negative Input Select for Sample MUXA bit

1 = Channel 0 negative input is AN1(1)

0 = Channel 0 negative input is VREFL

bit 6 Unimplemented: Read as ‘0’

bit 5-0 CH0SA<5:0>: Channel 0 Positive Input Select for Sample MUXA bits(1,4,5)

111111 = Channel 0 positive input is (AN63) unconnected
111110 = Channel 0 positive input is (AN62) the CTMU temperature voltage
111101 = Channel 0 positive input is (AN61) reserved
•
•
•
110010 = Channel 0 positive input is (AN50) reserved
110001 = Channel 0 positive input is AN49
110000 = Channel 0 positive input is AN48
101111 = Channel 0 positive input is AN47
101110 = Channel 0 positive input is AN46
•
•
•
011010 = Channel 0 positive input is AN26
011001 = Channel 0 positive input is AN25 or Op Amp 5 output voltage(2)

011000 = Channel 0 positive input is AN24
•
•
•
000111 = Channel 0 positive input is AN7
000110 = Channel 0 positive input is AN6 or Op Amp 3 output voltage(2)

000101 = Channel 0 positive input is AN5
000100 = Channel 0 positive input is AN4
000011 = Channel 0 positive input is AN3 or Op Amp 1 output voltage(2)

000010 = Channel 0 positive input is AN2
000001 = Channel 0 positive input is AN1
000000 = Channel 0 positive input is AN0 or Op Amp 2 output voltage(2)

REGISTER 23-6: ADxCHS0: ADCx INPUT CHANNEL 0 SELECT REGISTER(3) (CONTINUED)

Note 1: AN0 through AN7 are repurposed when comparator and op amp functionality are enabled. See Figure 23-1 t
determine how enabling a particular op amp or comparator affects selection choices for Channels 1, 2 and 3

2: If the op amp is selected (OPMODE bit (CMxCON<10>) = 1), the OAx input is used; otherwise, the ANx 
input is used.

3: See the “Pin Diagrams” section for the available analog channels for each device.

4: Analog input selections for ADC1 are shown here. AN32-AN63 selections are not available for ADC2. The
CH0SB5 and CH0SA5 bits are ‘Reserved’ for ADC2 and should be programmed to ‘0’.

5: Analog inputs, AN32-AN49, are available only when the ADCx is working in 10-bit mode. 
 2013-2014 Microchip Technology Inc. DS70000689D-page 339
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8

0

8

0

REGISTER 27-4: RTCVAL (WHEN RTCPTR<1:0> = 11): YEAR VALUE REGISTER(1)  

U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0

— — — — — — — —

bit 15 bit 

R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x

YRTEN3 YRTEN2 YRTEN1 YRTEN0 YRONE3 YRONE2 YRONE1 YRONE0

bit 7 bit 

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15-8 Unimplemented: Read as ‘0’

bit 7-4 YRTEN<3:0>: Binary Coded Decimal Value of Year’s Tens Digit bits

Contains a value from 0 to 9.

bit 3-0 YRONE<3:0>: Binary Coded Decimal Value of Year’s Ones Digit bits

Contains a value from 0 to 9.

Note 1: A write to the YEAR register is only allowed when RTCWREN = 1.

REGISTER 27-5: RTCVAL (WHEN RTCPTR<1:0> = 10): MONTH AND DAY VALUE REGISTER(1)

U-0 U-0 U-0 R-x R-x R-x R-x R-x

— — — MTHTEN0 MTHONE3 MTHONE2 MTHONE1 MTHONE0

bit 15 bit 

U-0 U-0 R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x

— — DAYTEN1 DAYTEN0 DAYONE3 DAYONE2 DAYONE1 DAYONE0

bit 7 bit 

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15-13 Unimplemented: Read as ‘0’

bit 12 MTHTEN0: Binary Coded Decimal Value of Month’s Tens Digit bit

Contains a value of 0 or 1.

bit 11-8 MTHONE<3:0>: Binary Coded Decimal Value of Month’s Ones Digit bits

Contains a value from 0 to 9.

bit 7-6 Unimplemented: Read as ‘0’

bit 5-4 DAYTEN<1:0>: Binary Coded Decimal Value of Day’s Tens Digit bits

Contains a value from 0 to 3.

bit 3-0 DAYONE<3:0>: Binary Coded Decimal Value of Day’s Ones Digit bits

Contains a value from 0 to 9.

Note 1: A write to this register is only allowed when RTCWREN = 1.
 2013-2014 Microchip Technology Inc. DS70000689D-page 389
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8 BSW BSW.C Ws,Wb Write C bit to Ws<Wb> 1 1 None

BSW.Z Ws,Wb Write Z bit to Ws<Wb> 1 1 None

9 BTG BTG f,#bit4 Bit Toggle f 1 1 None

BTG Ws,#bit4 Bit Toggle Ws 1 1 None

10 BTSC BTSC f,#bit4 Bit Test f, Skip if Clear 1 1 
(2 or 3)

None

BTSC Ws,#bit4 Bit Test Ws, Skip if Clear 1 1 
(2 or 3)

None

11 BTSS BTSS f,#bit4 Bit Test f, Skip if Set 1 1 
(2 or 3)

None

BTSS Ws,#bit4 Bit Test Ws, Skip if Set 1 1 
(2 or 3)

None

12 BTST BTST f,#bit4 Bit Test f 1 1 Z

BTST.C Ws,#bit4 Bit Test Ws to C 1 1 C

BTST.Z Ws,#bit4 Bit Test Ws to Z 1 1 Z

BTST.C Ws,Wb Bit Test Ws<Wb> to C 1 1 C

BTST.Z Ws,Wb Bit Test Ws<Wb> to Z 1 1 Z

13 BTSTS BTSTS f,#bit4 Bit Test then Set f 1 1 Z

BTSTS.C Ws,#bit4 Bit Test Ws to C, then Set 1 1 C

BTSTS.Z Ws,#bit4 Bit Test Ws to Z, then Set 1 1 Z

14 CALL CALL lit23 Call subroutine 2 4 SFA

CALL Wn Call indirect subroutine 1 4 SFA

CALL.L Wn Call indirect subroutine (long address) 1 4 SFA

15 CLR CLR f f = 0x0000 1 1 None

CLR WREG WREG = 0x0000 1 1 None

CLR Ws Ws = 0x0000 1 1 None

CLR Acc,Wx,Wxd,Wy,Wyd,AWB Clear Accumulator 1 1 OA,OB,SA,
SB

16 CLRWDT CLRWDT Clear Watchdog Timer 1 1 WDTO,Sleep

17 COM COM f f = f 1 1 N,Z

COM f,WREG WREG = f 1 1 N,Z

COM Ws,Wd Wd = Ws 1 1 N,Z

18 CP CP f Compare f with WREG 1 1 C,DC,N,OV,Z

CP Wb,#lit8 Compare Wb with lit8 1 1 C,DC,N,OV,Z

CP Wb,Ws Compare Wb with Ws (Wb – Ws) 1 1 C,DC,N,OV,Z

19 CP0 CP0 f Compare f with 0x0000 1 1 C,DC,N,OV,Z

CP0 Ws Compare Ws with 0x0000 1 1 C,DC,N,OV,Z

20 CPB CPB f Compare f with WREG, with Borrow 1 1 C,DC,N,OV,Z

CPB Wb,#lit8 Compare Wb with lit8, with Borrow 1 1 C,DC,N,OV,Z

CPB Wb,Ws Compare Wb with Ws, with Borrow
 (Wb – Ws – C)

1 1 C,DC,N,OV,Z

21 CPSEQ CPSEQ Wb,Wn Compare Wb with Wn, skip if = 1 1 
(2 or 3)

None

CPBEQ CPBEQ Wb,Wn,Expr Compare Wb with Wn, branch if = 1 1 (5) None

22 CPSGT CPSGT Wb,Wn Compare Wb with Wn, skip if > 1 1 
(2 or 3)

None

CPBGT CPBGT Wb,Wn,Expr Compare Wb with Wn, branch if > 1 1 (5) None

23 CPSLT CPSLT Wb,Wn Compare Wb with Wn, skip if < 1 1 
(2 or 3)

None

CPBLT CPBLT Wb,Wn,Expr Compare Wb with Wn, branch if < 1 1 (5) None

24 CPSNE CPSNE Wb,Wn Compare Wb with Wn, skip if  1 1 
(2 or 3)

None

CPBNE CPBNE Wb,Wn,Expr Compare Wb with Wn, branch if  1 1 (5) None

TABLE 31-2: INSTRUCTION SET OVERVIEW (CONTINUED)   

Base
Instr

#

Assembly
Mnemonic

Assembly Syntax Description
# of 

Words
# of 

Cycles
Status Flags 

Affected

Note: Read and Read-Modify-Write (e.g., bit operations and logical operations) on non-CPU SFRs incur an additional instruction cycle.
 2013-2014 Microchip Technology Inc. DS70000689D-page 423
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䑓㜰
Note: For the most current package drawings, please see the Microchip Packaging Specification located at 
http://www.microchip.com/packaging
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