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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 PIC

Core Size 8-Bit

Speed 40MHz

Connectivity CANbus, I²C, SPI, UART/USART

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

Number of I/O 52

Program Memory Size 64KB (32K x 16)

Program Memory Type FLASH

EEPROM Size 1K x 8

RAM Size 3.25K x 8

Voltage - Supply (Vcc/Vdd) 4.2V ~ 5.5V

Data Converters A/D 16x10b

Oscillator Type External

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

Mounting Type Surface Mount

Package / Case 68-LCC (J-Lead)

Supplier Device Package 68-PLCC (24.23x24.23)
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Pin Diagrams (Continued) 
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80-Pin TQFP

Note 1: 偓倠椀猀⁡瘀慩污扬攀⁯渀汹⁩渀⁍椀捲潣潮瑲潬氀攀爠洀漀搀攀⸀

2: 䍃倲⁰楮⁰污挀敭敮琠搀数攀湤猀⁯渀⁃䌀倲䵘⁡渀搠倀爀潣攀獳漀爠洀潤攀⁳攀瑴楮最献

3: 倀㄀䈠慮搀 倀㄀䌀⁰椀渀⁰氀愀挀敭敮琀⁤攀灥渀搀猀⁯渀⁅䌀䍐䵘⁳攀琀琀椀渀最⸀
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剘䈰䕉䐀䰀 偉䌱㠀䘀㙘㡘 偉䌱㡆㡘㡘 xxxx xxxx uuuu uuuu uuuu uuuu

剘䈰䕉䐀䠀 偉䌱㠀䘀㙘㡘 偉䌱㡆㡘㡘 xxxx xxxx uuuu uuuu uuuu uuuu

剘䈰卉䐀䰀 偉䌱㠀䘀㙘㡘 偉䌱㡆㡘㡘 xxxx x-xx uuuu u-uu uuuu u-uu

剘䈰卉䐀䠀 偉䌱㠀䘀㙘㡘 偉䌱㡆㡘㡘 xxxx xxxx uuuu uuuu uuuu uuuu

剘䈰䌀伀一 倀䥃ㄸ䘀㘀堸堀 倀䥃ㄸ䘀㡘㡘 000- 0000 000- 0000 uuu- uuuu

剘䈱䐀㜀 偉䌱㠀䘀㙘㡘 偉䌱㡆㡘㡘 xxxx xxxx uuuu uuuu uuuu uuuu

剘䈱䐀㘀 偉䌱㠀䘀㙘㡘 偉䌱㡆㡘㡘 xxxx xxxx uuuu uuuu uuuu uuuu

剘䈱䐀㔀 偉䌱㠀䘀㙘㡘 偉䌱㡆㡘㡘 xxxx xxxx uuuu uuuu uuuu uuuu

剘䈱䐀㐀 偉䌱㠀䘀㙘㡘 偉䌱㡆㡘㡘 xxxx xxxx uuuu uuuu uuuu uuuu

剘䈱䐀㌀ 偉䌱㠀䘀㙘㡘 偉䌱㡆㡘㡘 xxxx xxxx uuuu uuuu uuuu uuuu

剘䈱䐀㈀ 偉䌱㠀䘀㙘㡘 偉䌱㡆㡘㡘 xxxx xxxx uuuu uuuu uuuu uuuu

剘䈱䐀㄀ 偉䌱㠀䘀㙘㡘 偉䌱㡆㡘㡘 xxxx xxxx uuuu uuuu uuuu uuuu

剘䈱䐀　 偉䌱㠀䘀㙘㡘 偉䌱㡆㡘㡘 xxxx xxxx uuuu uuuu uuuu uuuu

剘䈱䐀䰀䌀 倀䥃ㄸ䘀㘀堸堀 倀䥃ㄸ䘀㡘㡘 -xxx xxxx -uuu uuuu -uuu uuuu

剘䈱䕉䐀䰀 偉䌱㠀䘀㙘㡘 偉䌱㡆㡘㡘 xxxx xxxx uuuu uuuu uuuu uuuu

剘䈱䕉䐀䠀 偉䌱㠀䘀㙘㡘 偉䌱㡆㡘㡘 xxxx xxxx uuuu uuuu uuuu uuuu

剘䈱卉䐀䰀 偉䌱㠀䘀㙘㡘 偉䌱㡆㡘㡘 xxxx x-xx uuuu u-uu uuuu u-uu

剘䈱卉䐀䠀 偉䌱㠀䘀㙘㡘 偉䌱㡆㡘㡘 xxxx xxxx uuuu uuuu uuuu uuuu

剘䈱䌀伀一 倀䥃ㄸ䘀㘀堸堀 倀䥃ㄸ䘀㡘㡘 000- 0000 000- 0000 uuu- uuuu

吀塂い㜀 偉䌱㠀䘀㙘㡘 偉䌱㡆㡘㡘 xxxx xxxx uuuu uuuu uuuu uuuu

吀塂い㘀 偉䌱㠀䘀㙘㡘 偉䌱㡆㡘㡘 xxxx xxxx uuuu uuuu uuuu uuuu

吀塂い㔀 偉䌱㠀䘀㙘㡘 偉䌱㡆㡘㡘 xxxx xxxx uuuu uuuu uuuu uuuu

吀塂い㐀 偉䌱㠀䘀㙘㡘 偉䌱㡆㡘㡘 xxxx xxxx uuuu uuuu uuuu uuuu

吀塂い㌀ 偉䌱㠀䘀㙘㡘 偉䌱㡆㡘㡘 xxxx xxxx uuuu uuuu uuuu uuuu

吀塂い㈀ 偉䌱㠀䘀㙘㡘 偉䌱㡆㡘㡘 xxxx xxxx uuuu uuuu uuuu uuuu

吀塂い㄀ 偉䌱㠀䘀㙘㡘 偉䌱㡆㡘㡘 xxxx xxxx uuuu uuuu uuuu uuuu

吀塂い　 偉䌱㠀䘀㙘㡘 偉䌱㡆㡘㡘 xxxx xxxx uuuu uuuu uuuu uuuu

吀塂い䰀䌀 倀䥃ㄸ䘀㘀堸堀 倀䥃ㄸ䘀㡘㡘 -x-- xxxx -u-- uuuu -u-- uuuu

吀塂ぅ䥄䰀 偉䌱㠀䘀㙘㡘 偉䌱㡆㡘㡘 xxxx xxxx uuuu uuuu uuuu uuuu

吀塂ぅ䥄䠀 偉䌱㠀䘀㙘㡘 偉䌱㡆㡘㡘 xxxx xxxx uuuu uuuu -uuu uuuu

吀塂こ䥄䰀 偉䌱㠀䘀㙘㡘 偉䌱㡆㡘㡘 xxx- x-xx uuu- u-uu uuu- u-uu

TABLE 3-3: INITIALIZATION CONDITIONS FOR ALL REGISTERS (CONTINUED)

Register Applicable Devices Power-on Reset,
Brown-out Reset

MCLR Resets
WDT Reset

RESET Instruction
Stack Resets

Wake-up via WDT 
or Interrupt

Legend: u‽⁵湣桡湧攀搬 x‽⁵湫湯睮Ⰰ‭‽⁵湩浰氀攀浥湴敤⁢椀琬⁲敡搠慳ₑ0鈬 q‽⁶愀氀略⁤数攀湤猀⁯渠挀潮摩瑩潮⸀
卨慤攀搠挀攀氀氀猀⁩渀搀椀挀愀瑥⁣潮搀椀琀椀潮猀⁤漠渀漀琠慰灬礀⁦潲⁴桥⁤敳椀杮慴敤⁤攀瘀椀挀攀⸀

Note 1: 伀湥⁯爀⁭潲攀⁢椀琀猀⁩渀⁴桥⁉乔䌀伀一砀⁯爀⁐䥒砀⁲攀杩猀琀敲猀⁷椀氀氀⁢攠慦晥挀琀敤 琀漠挀慵
2: 圀桥渠瑨攠睡欀攀ⴀ異⁩猀 摵攠瑯⁡渀⁩渀瑥爀爀異琠慮搀⁴桥⁇䤀䕌⁯爀⁇䤀䕈⁢椀琠椀猀⁳攀琬⁴桥⁐䌠

椀渀瑥爀爀異琠瘀攀挀琀潲 〰　㡨⁯爀‰〱㡨⤀⸀
3: 圀桥渠瑨攠睡欀攀ⴀ異⁩猀⁤略⁴漠慮⁩渀瑥爀爀異琠慮搀⁴桥 䜀䤀䕌⁯爀⁇䤀䕈⁢椀琠椀猀⁳攀琬 瑨攠吀

異摡瑥搠睩瑨⁴栀攠挀甀爀爀敮琠瘀愀氀甀攠潦⁴桥⁐䌮⁔桥⁓吀䭐吀删椀猀⁭潤椀晩敤⁴漠灯椀湴⁴漀⁴桥⁮
桡爀摷慲攠猀琀慣欀⸀

4: 卥攠吀慢氀攀 ㌀ⴀ㈀⁦潲⁒敳攀琠瘀愀氀略⁦潲⁳灥挀椀昀椀挀⁣漀湤椀瑩潮⸀
5: 䉩琠㘠潦⁐伀刀吀䄬⁌䄀吀䄀Ⱐ慮搠吀刀䥓䄠愀爀攠敮慢氀敤⁩渀⁅䍉伀⁡湤 剃䥏⁏猀挀椀氀氀慴漀爀⁭潤攀

潳挀椀氀氀愀琀潲⁭潤敳Ⱐ瑨敹⁡爀攠摩猀愀戀氀敤⁡湤⁲敡搠鄀0鈮 
6: 䉩琠㘠潦⁐伀刀吀䄬⁌䄀吀䄀⁡湤⁔刀䥓䄠愀爀攠湯琠慶慩氀慢氀攠潮⁡氀氀⁤敶椀挀敳⸠圀栀攀渀⁵湩浰氀攀0鈮
7: 吀栀椀猀⁲敧椀猀琀敲⁲攀慤猀⁡氀氀ₑ0鈀猀⁵湴椀氀⁅䍁丠椀猀⁳攀琠異⁩渀⁍潤攀‱⁯爀 䵯摥′⸀
�¤  ㈰　㌭㈀〱㌀⁍椀捲漀挀桩瀀⁔攀捨渀漀汯杹 䥮挀⸀ 䐀匀㌰㐹㄀䐭瀀愀最攀‴㄀
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剘䘀㄰卉䑌 (7) 偉䌱㠀䘀㙘㡘 偉䌱㡆㡘㡘 xxx- x-xx uuu- u-uu -uuu uuuu

剘䘀㄰卉䑈 (7) 偉䌱㠀䘀㙘㡘 偉䌱㡆㡘㡘 xxxx xxxx uuuu uuuu -uuu uuuu

剘䘀㤀䔀䤀䑌(7) 偉䌱㠀䘀㙘㡘 偉䌱㡆㡘㡘 xxxx xxxx uuuu uuuu -uuu uuuu

剘䘀㤀䔀䤀䑈(7) 偉䌱㠀䘀㙘㡘 偉䌱㡆㡘㡘 xxxx xxxx uuuu uuuu -uuu uuuu

剘䘀㤀匀䤀䑌(7) 偉䌱㠀䘀㙘㡘 偉䌱㡆㡘㡘 xxx- x-xx uuu- u-uu -uuu uuuu

剘䘀㤀匀䤀䑈(7) 偉䌱㠀䘀㙘㡘 偉䌱㡆㡘㡘 xxxx xxxx uuuu uuuu -uuu uuuu

剘䘀㠀䔀䤀䑌(7) 偉䌱㠀䘀㙘㡘 偉䌱㡆㡘㡘 xxxx xxxx uuuu uuuu -uuu uuuu

剘䘀㠀䔀䤀䑈(7) 偉䌱㠀䘀㙘㡘 偉䌱㡆㡘㡘 xxxx xxxx uuuu uuuu -uuu uuuu

剘䘀㠀匀䤀䑌(7) 偉䌱㠀䘀㙘㡘 偉䌱㡆㡘㡘 xxx- x-xx uuu- u-uu -uuu uuuu

剘䘀㠀匀䤀䑈(7) 偉䌱㠀䘀㙘㡘 偉䌱㡆㡘㡘 xxxx xxxx uuuu uuuu -uuu uuuu

剘䘀㜀䔀䤀䑌(7) 偉䌱㠀䘀㙘㡘 偉䌱㡆㡘㡘 xxxx xxxx uuuu uuuu -uuu uuuu

剘䘀㜀䔀䤀䑈(7) 偉䌱㠀䘀㙘㡘 偉䌱㡆㡘㡘 xxxx xxxx uuuu uuuu -uuu uuuu

剘䘀㜀匀䤀䑌(7) 偉䌱㠀䘀㙘㡘 偉䌱㡆㡘㡘 xxx- x-xx uuu- u-uu -uuu uuuu

剘䘀㜀匀䤀䑈(7) 偉䌱㠀䘀㙘㡘 偉䌱㡆㡘㡘 xxxx xxxx uuuu uuuu -uuu uuuu

剘䘀㘀䔀䤀䑌(7) 偉䌱㠀䘀㙘㡘 偉䌱㡆㡘㡘 xxxx xxxx uuuu uuuu -uuu uuuu

剘䘀㘀䔀䤀䑈(7) 偉䌱㠀䘀㙘㡘 偉䌱㡆㡘㡘 xxxx xxxx uuuu uuuu -uuu uuuu

剘䘀㘀匀䤀䑌(7) 偉䌱㠀䘀㙘㡘 偉䌱㡆㡘㡘 xxx- x-xx uuu- u-uu -uuu uuuu

剘䘀㘀匀䤀䑈(7) 偉䌱㠀䘀㙘㡘 偉䌱㡆㡘㡘 xxxx xxxx uuuu uuuu -uuu uuuu

TABLE 3-3: INITIALIZATION CONDITIONS FOR ALL REGISTERS (CONTINUED)

Register Applicable Devices Power-on Reset,
Brown-out Reset

MCLR Resets
WDT Reset

RESET Instruction
Stack Resets

Wake-up via WDT 
or Interrupt

Legend: u‽⁵湣桡湧攀搬 x‽⁵湫湯睮Ⰰ‭‽⁵湩浰氀攀浥湴敤⁢椀琬⁲敡搠慳ₑ0鈬 q‽⁶愀氀略⁤数攀湤猀⁯渠挀潮摩瑩潮⸀
卨慤攀搠挀攀氀氀猀⁩渀搀椀挀愀瑥⁣潮搀椀琀椀潮猀⁤漠渀漀琠慰灬礀⁦潲⁴栀攠摥猀椀杮慴敤⁤攀瘀椀挀攀

Note 1: 伀湥⁯爀⁭潲攀⁢椀琀猀⁩渀⁴桥⁉乔䌀伀一砀⁯爀⁐䥒砀⁲攀杩猀琀敲猀⁷椀氀氀⁢攠慦晥挀琀敤 琀漠挀慵
2: 圀桥渠琀桥⁷慫攀ⴀ異⁩猀 摵攠瑯⁡渀⁩渀瑥爀爀異琠慮搀⁴桥⁇䤀䕌⁯爀⁇䤀䕈⁢椀琠椀猀⁳攀琬⁴桥⁐䌠

椀渀瑥爀爀異琠瘀攀挀琀潲 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3: 圀桥渠瑨攠睡欀攀ⴀ異⁩猀⁤略⁴漠慮⁩渀瑥爀爀異琠慮搀⁴桥 䜀䤀䕌⁯爀⁇䤀䕈⁢椀琠椀猀⁳攀琬 瑨攠

異摡瑥搠睩瑨⁴栀攠挀甀爀爀敮琠瘀愀氀甀攠潦⁴桥 偃⸠吀桥⁓吀䭐吀删椀猀⁭潤椀晩敤⁴漠灯椀湴⁴漀⁴桥
桡爀摷慲攠猀琀慣欀⸀

4: 卥攠吀慢氀攀 ㌀ⴀ㈀⁦潲⁒敳攀琠瘀愀氀略⁦潲⁳灥挀椀昀椀挀⁣漀湤椀瑩潮⸀
5: 䉩琠㘠潦⁐伀刀吀䄬⁌䄀吀䄀Ⱐ慮搠吀刀䥓䄠愀爀攠敮慢氀敤⁩渀⁅䍉伀⁡湤 剃䥏⁏猀挀椀氀氀慴漀爀⁭潤攀

潳挀椀氀氀愀琀潲⁭潤敳Ⱐ瑨敹⁡爀攠摩猀愀戀氀敤⁡湤⁲敡搠鄀0鈮 
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慮礀眀桥爀攀

琀氀礀⁶椀愠慮
琩⸠卩浩氀愀爀氀礀Ⰰ 椀昀
椀爀攀挀琀氀礀Ⱐ瑨攀
潮⁡湤⁴桥

敲⁡猀猀漀挀椀慴敤
攀猀猀攀猀⸀
瘀攀 爀攀杩猀琀敲猀
搀⁤畲椀渀最

瘀攀⁉乄䘀渀
潮晩杵爀攠瑨攠䘀匀剮

琀⁡挀挀攀猀猀 湯 

挀琀⁡挀挀攀猀猀 

挀琀⁡挀挀攀猀猀 

攀挀琀⁡挀挀攀猀猀 

猀⁡渠潦晳整 
 圀刀䕇⁯爀 
挀攀猀猀 渀漠

挀爀攀浥湴⁦敡ⴀ
晬散瑥搠椀渀⁴桥 匀琀愀琀畳
⁡摤爀攀猀猀⁣愀甀猀敳⁴桥

猀⁡氀氀
⁦爀潭⁡渀
瑯浡瑩挀愀氀氀礀⸀

漠扥⁵猀敤⁡猀 愀
爀⁴慢氀攠潰敲慴椀漀湳

椀瑨 椀琀⁴桡琀
圀栀攀渀⁡⁤慴愀
 潣挀甀爀猀Ⰰ⁴桥
⁩渀⁴桥
洀⁴桥
吀栀攀 䘀匀删瘀愀氀略⁩猀

琠灯椀湴猀⁴漠潮攠潦
⠀稀敲漠扩琠椀猀
⁢攠敱畩瘀愀氀敮琠瑯⁡ 
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䥮摩爀攀挀琀⁡摤爀敳猀椀湧 椀猀 愠浯搀攀⁯映慤摲敳猀椀湧⁤愀琀愀⁭攀洭
潲礀 眀桥爀攀 瑨攠摡琀愠浥浯爀礀⁡摤爀攀猀猀⁩渀 瑨攠椀渀猀琀爀甀挀琀椀漀渀
椀猀⁮潴 晩砀敤⸠䅮⁆匀删爀敧椀猀琀敲 椀猀⁵猀敤 慳⁡⁰漀椀渀琀攀爀⁴漀⁴桥
摡琀愀⁭敭潲礀 氀漀挀愀瑩潮⁴桡琠椀猀 琀漀⁢攠爀敡搀 漀爀⁷爀椀琀琀敮⸠卩渀挀攀
瑨椀猀⁰漀椀渀瑥爀 椀猀 椀渀⁒䄀䴬⁴栀攠挀潮瑥渀琀猀⁣慮 扥 浯摩晩敤 批
瑨攠灲漀最爀愀洮⁔栀椀猀⁣慮⁢攠甀猀敦甀氀⁦漀爀⁤慴愠琀慢氀敳⁩渀⁴桥
摡琀愀⁭攀浯爀礀⁡湤⁦潲⁳漀昀琀眀愀爀攀⁳琀慣欀猀⸠䘀椀杵爀攀 㐀ⴀ㤀
猀桯眀猀⁴桥 漀灥爀慴椀潮⁯昀 椀湤椀爀攀挀琀⁡摤爀攀猀猀椀湧⸠吀栀椀猀⁳桯眀猀
瑨攠洀漀瘀椀湧⁯映瑨攠瘀愀氀略⁴漠瑨攠摡琀愀 洀攀浯爀礀⁡摤爀敳猀
猀灥挀椀昀椀攀搀⁢礀⁴桥⁶愀氀略⁯映瑨攀⁆匀刀⁲敧椀猀琀敲⸀

䥮摩爀攀挀琀 愀摤爀敳猀椀湧⁩猀⁰潳猀椀扬攠批 畳椀湧⁯湥⁯映瑨攀
䥎䑆⁲攀杩猀琀敲猀⸀ 䅮礀⁩渀猀琀爀甀挀琀椀潮⁵猀椀湧⁴栀攠䥎䐀䘀 爀敧椀猀琀敲
慣瑵愀氀氀礀⁡挀挀攀猀猀敳 琀桥 爀敧椀猀琀攀爀⁰潩湴敤⁴漠批⁴桥 䘀椀氀攀
卥氀攀挀琀⁒敧椀猀琀敲Ⱐ䘀匀刮⁒攀慤椀渀最⁴桥⁉乄䘀⁲敧椀猀琀攀爀⁩琀猀攀氀昀Ⰰ
椀渀搀椀牥挀琀氀礀 䘀匀刀‽ 0⤀Ⰰ⁷椀氀氀 爀敡搀‰と⸠圀爀椀琀椀渀朠瑯⁴桥⁉一䑆
爀敧椀猀琀攀爀⁩湤椀爀攀挀琀氀礀Ⱐ爀攀猀甀氀琀猀⁩渀⁡⁮漠漀灥爀愀琀椀漀渀⸀⁔桥 䘀匀刀
爀敧椀猀琀攀爀⁣潮瑡椀渀猀 愠ㄲⴀ扩琠慤摲敳猀 睨椀挀栠椀猀 猀栀潷渠椀渀
䘀椀杵爀攀 㐭㄀　⸀ 

吀桥⁉一䑆渠爀敧椀猀琀敲⁩猀 湯琠愀⁰桹猀椀挀愀氀⁲攀杩猀琀敲⸠䅤摲攀猀猀ⴀ
椀湧⁉一䑆渀⁡挀瑵慬氀礀⁡摤爀敳猀攀猀⁴桥⁲敧椀猀琀攀爀⁷桯猀攀
慤摲敳猀⁩猀⁣潮琀慩湥搠椀渀⁴桥⁆匀剮⁲攀杩猀琀敲 䘀卒渠椀猀⁡
灯椀渀瑥爀⤀⸀⁔栀椀猀⁩猀⁩湤椀爀攀挀琀⁡摤爀攀猀猀椀湧⸀

䕸慭灬攀 㐀ⴀ㐀⁳桯睳⁡⁳椀浰氀攀⁵猀攠潦⁩湤椀爀攀挀琀⁡摤爀敳猀椀湧
瑯⁣氀敡爀⁴桥 剁䴠椀渀⁂愀湫 ㄠ⠀氀潣慴椀潮猀‱〰栭ㅆ䘀栀⤀⁩渀⁡
浩湩浵洠渀甀浢敲⁯映椀渀猀琀爀甀挀琀椀潮猀⸀

EXAMPLE 4-4: HOW TO CLEAR RAM 
(BANK 1) USING 
INDIRECT ADDRESSING   

吀桥爀攠慲攠琀栀爀敥 䥮摩爀攀挀琀 䅤摲攀猀猀椀湧⁲敧椀猀琀敲猀⸀ 吀漀
慤摲敳猀⁴桥⁥湴椀爀攠摡琀愀⁭敭潲礀 猀瀀慣攠⠀㐰㤶⁢礀瑥猀⤀Ⰰ
瑨敳攀⁲攀杩猀琀敲猀 慲攀‱㈭扩瑳 睩摥⸠吀漀 猀琀漀爀攠瑨攠㄀㈀⁢椀琀猀⁯昀
慤摲敳猀椀渀最⁩渀景爀洀愀琀椀漀渀Ⰰ⁴睯‸ⴀ扩琠爀攀杩猀琀敲猀⁡爀攀
爀敱畩爀攀搀⸀⁔栀攀猀攠䤀湤椀爀攀挀琀⁁摤爀敳猀椀湧⁲敧椀猀琀攀爀猀⁡爀攀㨀

ㄮ 䘀匀到㨠挀漀浰潳攀搀⁯映䘀匀到䠺䙓到䰀
㈮ 䘀匀刱㨠挀漀浰潳攀搀⁯映䘀匀刱䠺䙓刱䰀
㌮ 䘀匀刲㨠挀漀浰潳攀搀⁯映䘀匀刲䠺䙓刲䰀

䥮⁡摤椀瑩潮Ⱐ瑨攀爀攠慲攠爀敧椀猀琀敲猀⁉一䑆〬⁉一䑆㄀⁡湤
䥎䑆㈠睨椀挀栠愀爀攠渀漀琠灨礀猀椀挀愀氀氀礀 椀洀瀀氀敭敮瑥搮 剥慤椀湧
潲⁷爀椀琀椀渀最⁴漠瑨敳攀⁲攀最椀猀琀敲猀 慣琀椀瘀愀瑥猀⁩湤椀爀攀挀琀⁡摤爀攀猀猀ⴀ
椀湧 睩瑨⁴桥⁶愀氀甀攠椀渀⁴桥⁣漀爀爀敳灯湤椀湧⁆匀删爀敧椀猀琀敲
扥椀渀最⁴桥⁡摤爀攀猀猀⁯映瑨攠搀愀琀愀⸠䥦⁡渠椀渀猀琀爀甀挀琀椀潮 睲椀琀敳⁡
瘀愀氀略⁴漠䥎䑆〬⁴栀攠瘀愀氀甀攠睩氀氀⁢攀⁷爀椀瑴攀渠瑯⁴栀攠慤摲敳猀
灯椀渀瑥搠瑯 批 䘀匀到䠺䘀匀到䰮 䄠爀攀愀搀⁦爀漀洀⁉乄䘀㄀⁲攀愀搀猀

瑨攠摡瑡⁦爀潭⁴桥⁡搀摲敳猀⁰潩湴敤⁴漠批
䘀匀刱䠀㨀䘀匀刀ㅌ⸠䥎䐀䘀渠挀慮⁢攠畳敤⁩渀 挀潤攠
愀渀⁯灥爀慮搠挀慮⁢攀⁵猀攀搀⸀

䥦⁉乄䘀〬⁉乄䘀ㄬ 潲⁉乄䘀㈠慲攠爀敡搠椀湤椀爀攀挀
䙓刀Ⰰ⁡氀氀ₑ0鈀猀⁡爀攠爀敡搠⠀稀敲漠戀椀琠椀猀 猀攀
䥎䑆〬⁉一䑆㄀Ⰰ⁯爀⁉乄䘀㈠愀爀攠眀爀椀瑴敮 瑯⁩湤
漀灥爀慴椀潮⁷椀氀氀⁢攠敱畩瘀愀氀敮琠瑯 愀 NOP 椀渀猀琀爀甀挀琀椀
匀琀慴畳⁢椀琀猀 慲攠渀漀琠慦晥挀琀敤⸀

㐮ㄲ⸱ 䤀一䐀䥒䔀䌀吀⁁䐀䑒䔀匀匀䥎䜠
佐䔀刀䄀吀䥏一

䕡挀栀⁆匀刀 爀敧椀猀琀攀爀⁨慳 慮⁉乄䘀⁲敧椀猀琀
眀椀瑨⁩琀⁰氀畳⁦潵爀⁡摤椀瑩潮慬⁲敧椀猀琀敲⁡摤爀
健爀昀潲浩渀最⁡渀⁯灥爀愀瑩潮 潮⁯湥⁯昀⁴桥猀攠晩
搀攀瑥爀洀椀湥猀⁨漀眠瑨攀⁆匀刀⁷椀氀氀⁢攠浯摩晩攀
椀湤椀爀攀挀琀⁡摤爀敳猀椀湧⸀

圀栀敮⁤慴愠慣挀攀猀猀⁩猀 摯湥⁴漀⁯湥⁯昀⁴桥⁦椀
氀漀挀愀瑩潮猀Ⱐ瑨攠慤摲敳猀⁳攀氀攀挀琀敤⁷椀氀氀⁣
爀敧椀猀琀敲⁴漺

销 䐀漠渀漀瑨椀湧⁴漠䘀匀剮⁡昀瑥爀⁡渀⁩渀摩爀攀挀
挀桡湧攩ₖ⁉一䑆渀⸀

销 䄀畴漭摥挀爀攀浥湴⁆匀刀渀⁡昀瑥爀⁡渠椀湤椀爀攀
⠀瀀潳琭摥挀爀攀洀敮琩ₖ 偏匀吀䑅䌀渀⸀

销 䄀畴漭椀渀挀爀敭敮琠䘀匀剮⁡昀瑥爀 慮⁩湤椀爀攀
⠀瀀潳琭椀渀挀爀敭敮琀⤀ₖ⁐伀協䥎䍮⸀

销 䄀畴漭椀渀挀爀敭敮琠䘀匀剮⁢攀景爀攀⁡渠椀湤椀爀
⠀瀀爀攀ⴀ椀湣爀攀浥湴⤀ₖ⁐剅䥎䌀渮

销 唀猀攀⁴桥⁶愀氀略⁩渀⁴栀攠圀刀䕇⁲攀杩猀琀敲⁡
瑯⁆匀剮⸀⁄漠湯琠洀潤椀昀礀 瑨攠瘀愀氀略⁯昀⁴桥
瑨攠䘀匀剮⁲敧椀猀琀敲⁡晴敲⁡渀⁩渀摩爀攀挀琀⁡挀
挀桡湧攩ₖ⁐䱕匀圀渀⸀

圀栀敮⁵猀椀渀最 瑨攠慵瑯ⴀ椀渀挀爀敭敮琠潲⁡畴漭摥
瑵爀攀猀Ⰰ⁴桥⁥昀昀攀挀琀⁯渀⁴桥⁆匀删椀猀⁮潴⁲攀
爀敧椀猀琀敲⸠䘀漀爀⁥砀慭灬攬⁩昀⁴桥⁩湤椀爀攀挀琀
䘀匀删瑯⁥煵慬ₑ0鈀Ⰰ⁴桥⁚⁢椀琠眀椀氀氀⁮漀琠扥⁳攀琮

䥮挀爀敭敮瑩湧⁯爀⁤散爀攀浥湴椀渀朠慮⁆匀删慦晥挀琀
㄀㈀ 扩琀猀⸀ 吀桡琠椀猀Ⱐ睨敮⁆匀剮䰠潶攀爀晬潷猀
椀渀挀爀敭敮琬⁆匀剮䠀⁷椀氀氀⁢攠椀渀挀爀敭敮瑥搠慵

䅤摩湧 瑨敳攀 昀敡瑵爀攀猀⁡氀氀漀睳⁴桥⁆匀刀渀⁴
猀琀慣欀⁰潩湴敲⁩渀⁡摤椀瑩漀渀⁴漠椀琀猀⁵猀敳 景
楮⁤愀琀愀⁭敭漀爀礀⸀

䕡挀栀 䘀匀刀⁨慳 慮⁡搀摲敳猀⁡猀猀漀挀椀慴攀搀⁷
瀀攀爀昀潲浳⁡渠椀湤數敤⁩湤椀爀攀挀琀⁡挀挀攀猀猀⸠
愀挀挀攀猀猀⁴漠瑨椀猀⁉一䑆渀⁬漀挀愀瑩潮 倀䱕南温
䘀匀剮⁩猀⁣漀湦椀最畲敤⁴漠慤搠瑨攀⁳椀杮敤⁶愀氀略
圀刀䕇 爀敧椀猀琀敲⁡湤⁴桥⁶愀氀略⁩渀⁆匀删瑯⁦潲
愀摤爀敳猀⁢敦潲攀 慮 椀湤椀爀攀挀琀⁡挀挀攀猀猀⸠
渀漀琠挀桡湧敤⸀

䥦⁡渠䘀匀删爀敧椀猀琀攀爀⁣潮琀愀椀湳⁡⁶愀氀略⁴桡
瑨攠䥎䑆測⁡渠椀渀摩爀攀挀琀 爀敡搠睩氀氀⁲敡搠〰栠
猀攀琩Ⱐ睨椀氀攀⁡渠椀湤椀爀攀挀琀 睲椀琀攠眀椀氀氀NOP
⠀匀琀愀瑵猀⁢椀琀猀⁡爀攠湯琠慦晥挀琀攀搀⤀⸀

LFSR FSR0, 100h ;   
NEXT  CLRF POSTINC0 ; Clear INDF 

; register and 
; inc pointer 

BTFSS FSR0H, 1 ; All done with
; Bank1? 

BRA NEXT ; NO, clear next 
CONTINUE ; YES, continue 
�¤  ㈰　㌭㈀〱㌀⁍椀捲漀挀桩瀀⁔攀捨渀漀汯杹 䥮挀⸀ 䐀匀㌰㐹㄀䐭瀀愀最攀‷㤀
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䠀
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REGISTER 6-1: MEMCON REGISTER                      
刯圀ⴀ　 唀ⴀ　 刯圀ⴀ　 刀⽗ⴰ 唀ⴀ　 唀ⴰ 刯圀ⴀ　

䕂䐀䥓(1) 靗䄀䤀吀㄀ 圀䄀䤀吀　 需 靗䴀㄀ 圀䴀　

扩琠㜀 扩琠　

扩琠㜀 EBDIS㨀⁅砀瑥爀湡氀⁂畳⁄椀猀慢氀攠扩琀(1)

1‽⁅砀瑥爀湡氀⁳礀猀琀敭⁢畳⁤椀猀慢氀敤Ⱐ慬氀⁥砀瑥爀湡氀⁢畳⁤爀椀瘀敲猀⁡爀攠浡灰攀
0‽⁅砀瑥爀湡氀⁳礀猀琀敭⁢畳⁥湡扬敤⁡渀搠䤯伀⁰潲琀猀 慲攠搀椀猀慢氀敤

Note 1: 吀栀椀猀 戀椀琠椀猀 椀杮潲敤⁷栀敮⁤敶椀挀攠椀猀⁡挀挀攀猀猀椀湧⁥砀瑥爀湡
椀渀猀琀爀甀挀琀椀潮⁯爀 灥爀昀潲洠TBLRD/TBLWT⸀

扩琠㘀 Unimplemented 㨀⁒敡搠慳0e鈀

扩琠㔭㐀 WAIT<1:0>㨠吀慢氀攠剥慤猀⁡湤⁗爀椀琀敳⁂畳⁃礀挀氀攠圀愀椀琀⁃漀畮琠扩琀猀
11 㴀 吀愀戀氀攠爀敡摳⁡湤⁷爀椀琀敳⁷椀氀氀⁷愀椀琀‰⁔䍙
10 㴀 吀愀戀氀攠爀敡摳⁡湤⁷爀椀琀敳⁷椀氀氀⁷愀椀琀‱⁔䍙
01 㴀 吀愀戀氀攠爀敡摳⁡湤⁷爀椀琀敳⁷椀氀氀⁷愀椀琀′⁔䍙
00 㴀 吀愀戀氀攠爀敡摳⁡湤⁷爀椀琀敳⁷椀氀氀⁷愀椀琀″⁔䍙

扩琠㌭㈀ Unimplemented 㨀⁒敡搠慳0e鈀

扩琠ㄭ　 WM<1:0>㨠TBLWT⁏灥爀愀琀椀漀渀⁷椀瑨‱㘭扩琀⁂畳 扩瑳
1x 㴀 圀潲搠圀爀椀琀攠浯搀攀㨠䱓䈠慮搀⁍卂⁷潲搀⁯畴灵琬⁗刀䠀⁡挀琀椀瘀攀⁷栀敮⁍卂⁷爀椀瑴敮
01 㴀 䈀礀琀攠卥氀攀挀琀⁭潤攀㨠吀䅂䱁吀⁤慴愠挀漀瀀椀敤 潮⁢潴栠䵓⁡湤⁌匠䉹瑥Ⱐ圀刀⁡湤 唀䈀⁯爀 䱂⤀

眀椀氀氀⁡挀瑩瘀愀瑥
00 㴀 䈀礀琀攠圀爀椀琀攀⁭潤攺⁔䅂䱁吀⁤慴愠挀潰椀敤⁯渠扯瑨 䵓⁡湤 䱓⁂礀瑥Ⱐ圀刀䠀⁯爀⁗刀䰀⁷椀氀氀⁡挀瑩

Legend:
删㴠刀敡摡扬攠扩琀 圀‽⁗爀椀琀愀戀氀攀⁢椀琀 唀‽⁕渀椀洀灬攀洀敮瑥搠戀椀

ⴀ 渠㴠嘀愀氀略⁡琠偏刀 鄀㆒‽⁂椀琠椀猀⁳攀琀 鄀を‽⁂椀琠椀猀⁣氀敡爀敤

Note: 吀桥⁍䔀䵃伀一⁲敧椀猀琀攀爀⁩猀⁨敬搠椀渀⁒敳攀琠椀渀⁍椀挀爀潣潮瑲漀氀氀敲
䐀匀㌀〴㤀ㅄ⵰慧攠㤴 �¤ ′　　㌀ⴲ〱㌀⁍楣爀潣桩瀀⁔攀捨渀漀汯杹⁉渀挮
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FIGURE 10-20: RG4/P1D PIN BLOCK DIAGRAM

FIGURE 10-21: RG5/MCLR/VPP PIN BLOCK DIAGRAM

䑡琀愀⁂甀猀

坒⁌䄀吀䜀

圀刀⁔刀䥓䜀

剄⁐伀剔䜀

䐀愀瑡⁌愀瑣栀

吀刀䥓⁌愀瑣栀

刀䐀⁔刀䥓䜀

卣栀洀椀琀琀
呲椀最最攀爀
䥮灵琀
䉵昀昀攀爀

䤯传瀀椀渀儀䐀

䍋

儀䐀

䍋

䕎

兄

䕎

剄⁌䄀呇

潲
坒⁐伀刀吀䜀

㄀

　

䍃倱⁐㄀䐠䔀渀愀戀汥

倱䐠伀甀琀

䅵瑯ⵓ桵琀搀漀眀渀

Note: 䤯伀⁰楮猀⁨愀癥⁤椀潤攀⁰牯琀散琀椀潮 琀漀 嘀䑄 ⁡湤⁖卓 ⸀

刀䜀㔯䵃䱒⽖偐
䑡琀愀⁂甀猀

剄⁐伀剔䄀

剄⁌䄀吀䄀

卣桭椀琀琀
呲椀最最攀爀

䵃䱒䔀

剄⁔刀䥓䄀

兄

䕎

䱡瑣栀

䘀楬琀攀爀

䱯眭䰀攀瘀攀氀
䵃䰀刀⁄攀瑥挀琀

䡩最栀ⴀ嘀漀氀瑡来⁄攀瑥挀琀

䥮瑥爀渀慬⁍䌀䱒

䡖

䐀匀㌀〴㤀ㅄ⵰慧攠ㄴ㐀 �¤ ′　　㌀ⴲ〱㌀⁍楣爀潣桩瀀⁔攀捨渀漀汯杹⁉渀挮
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FIGURE 10-30: PARALLEL SLAVE PORT READ WAVEFORMS         

TABLE 10-19: REGISTERS ASSOCIATED WITH PARALLEL SLAVE PORT         

儱 儀㈀ 儳 儀㐀

䍓

儱 儀㈀ 儳 儀㐀 儱 儀㈀ 儳 儴

坒

䥂䘀

偓偉䘀

剄

佂䘀

偏剔䐀㰀㜺　㸀

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Value on 
POR, BOR

Value on 
all other 
Resets

偏刀吀䐀 倀漀爀琠䐀愀瑡⁌愀瑣栀⁷桥渀⁗爀楴瑥渻⁐漀牴 灩渀猀⁷桥渀⁒攀慤 xxxx xxxx uuuu uuuu

䱁呄 䱁呄⁄愀琀愀 併瑰畴⁢楴猀 xxxx xxxx uuuu uuuu

呒䥓䐀 倀伀刀吀䐀⁄愀瑡⁄椀牥挀琀楯渀⁢椀琀猀 1111 1111 1111 1111

偏刀吀䔀 剅㜯䍃倲⼀
䅄ㄵ

刀䔀㘯䄀䐀ㄴ⼀
倱䈀

剅㔀⼀䄀䐀ㄳ⼀
倱䌀

剅㐯
䅄ㄲ

剅㌀⼀
䅄㄀㄀

剅㈀⼀䍓(1)⼀
䅄㄀　

剅㄀⼀圀刀(1)⼀
䅄㤀

剅　⼀剄(1)⼀
䅄㠀

xxxx xxxx uuuu uuuu

䱁呅 䱁呅⁄愀琀愀 併瑰畴⁢楴猀 xxxx xxxx uuuu uuuu

呒䥓䔀 倀伀刀吀䔀⁄愀瑡⁄椀牥挀琀楯渀⁢椀琀猀 1111 1111 1111 1111

倀匀倀䌀低 䥂䘀 伀䈀䘀 䥂佖 偓倀䴀伀䐀䔀需 需 需 需 0000 ---- 0000 ----

䥎呃伀一 䝉䔀⼀
䝉䕈

偅䤀䔀⼀
䝉䔀䰀

呍刀ぉ䘀 䥎吰䥅 剂䤀䔀 呍到䤀䘀 䥎吀　䤀䘀 剂䤀䘀 0000 0000 0000 0000

偉刱 偓倀䥆 (1) 䅄䥆 剃䥆 员䥆 卓偉䘀 䍃倱䤀䘀 呍刲䤀䘀 呍刱䥆 0000 0000 0000 0000

偉䔱 偓偉䔀 (1) 䅄䤀䔀 剃䥅 员䤀䔀 卓偉䔀 䍃倱䤀䔀 呍刲䤀䔀 呍刱䤀䔀 0000 0000 0000 0000

䥐刱 偓偉倀 (1) 䅄䤀倀 剃䥐 员䤀倀 卓偉倀 䍃倱䤀倀 呍刲䤀倀 呍刱䤀倀 1111 1111 1111 1111

Legend: x‽⁵渀歮潷測 u‽⁵渀捨慮来搀Ⱐ阠㴀⁵渀業瀀氀敭敮琀敤Ⱐ牥愀搀⁡猀ₑ0鈮 卨愀摥搀⁣攀汬猠慲攠湯琀⁵猀敤⁢礀⁴桥⁐愀爀愀汬攀氠
Note 1: 䔀湡戀汥搀⁯渀汹⁩渀⁍椀捲潣潮瑲潬氀攀爠洀漀搀攀⸀
䐀匀㌀〴㤀ㅄ⵰慧攠ㄵ㐀 �¤ ′　　㌀ⴲ〱㌀⁍楣爀潣桩瀀⁔攀捨渀漀汯杹⁉渀挮
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TABLE 19-2: SUMMARY OF A/D REGISTERS     ††

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Value on 
POR, BOR

Value on 
all other 
Resets

䥎呃伀一 䝉䔯䜀䤀䕈 偅䥅⼀䜀䥅䰀 吀䵒ぉ䔀 䤀一吀　䤀䔀 刀䉉䔀 吀䴀刀ぉ䘀 䤀乔ぉ䘀 刀䈀䤀䘀0000 0000 0000 0000

偉刱 偓偉䘀 䄀䑉䘀 剃䥆 员䥆 卓偉䘀 䍃倱䤀䘀 呍刀㉉䘀 呍刱䤀䘀 0000 0000 0000 0000

偉䔱 偓偉䔀 䄀䑉䔀 剃䤀䔀 员䤀䔀 卓偉䔀 䍃倱䤀䔀 呍刲䥅 呍刱䤀䔀 0000 0000 0000 0000

䥐刱 偓偉倀 䄀䑉倀 剃䤀倀 员䤀倀 卓偉倀 䍃倱䤀倀 呍刲䥐 呍刱䤀倀 1111 1111 1111 1111

偉刲 需 䍍䤀䘀 需 䕅䤀䘀 䉃䱉䘀 䱖䐀䤀䘀 呍刀㍉䘀 䌀䌀倀㈀䤀䘀-0-0 0000 -0-0 0000

偉䔲 需 䍍䥅 靅䔀䤀䔀 䉃䱉䔀 䱖䐀䤀䔀 呍刳䥅 䌀䌀倀㈀䥅 -0-0 0000 -0-0 0000

䥐刲 需 䍍䥐 靅䔀䤀倀 䉃䱉倀 䱖䐀䤀倀 呍刳䥐 䌀䌀倀㈀䥐 -1-1 1111 -1-1 1111

䅄剅午 ⁁⼀䐀⁒攀獵汴⁒攀杩獴敲⁈椀杨⁂礀瑥 xxxx xxxx uuuu uuuu

䅄剅卌 ⁁⼀䐀⁒攀獵汴⁒攀杩獴敲⁌漀眀⁂礀瑥 xxxx xxxx uuuu uuuu

䅄䍏丰 需 需 䌀䡓㌀ 䌀䠀匀㌀ 䌀䡓㄀ 䌀䠀匀　 䜀伀⼀䑏久䅄低 --00 0000 --00 0000

䅄䍏丱 需 需 嘀䌀䘀䜀㄀ 噃䘀䜀　 倀䍆䜳 偃䙇㈀ 倀䌀䘀䜱 倀䌀䘀䜀　--00 0000 --00 0000

䅄䍏串 䅄䙍 需 需 需 需 䄀䑃匲 䄀䑃匀㄀ 䄀䐀䌀匀　0--- -000 0--- -000

偏刀吀䄀 需 刀䄀㘀 刀䄀㔀 剁㐀 刀䄳 剁㈀ 刀䄀㄀ 刀䄀　--xx xxxx --uu uuuu

呒䥓䄀 需 倀伀刀吀䄀⁄愀琀愀⁄椀牥捴楯渀⁒攀杩獴敲 --11 1111 --11 1111

偏刀吀䘀 剆㜀 刀䘶 剆㔀 刀䘀㐀 刀䘀㌀ 刀䘀㈀ 剆㄀ 刀䘰xxxx xxxx uuuu uuuu

䱁呆 䱁呆㜀 䰀䄀吀䘶 䰀䄀呆㔀 䰀䄀吀䘴 䰀䄀吀䘀㌀ 䱁呆㈀ 䰀䄀吀䘱 䰀䄀吀䘀　xxxx xxxx uuuu uuuu

呒䥓䘀 倀佒呆⁄愀琀愀⁄楲攀挀瑩漀渀 䌀潮琀牯氠剥最椀獴攀爀 1111 1111 1111 1111

偏刀吀䠀(1) 剈㜀 刀䠶 剈㔀 刀䠀㐀 剈㌀ 剈㈀ 剈㄀ 剈　 xxxx xxxx uuuu uuuu

䱁呈 (1) 䱁呈㜀 䰀䄀吀䠶 䰀䄀呈㔀 䰀䄀吀䠴䱁呈㌀ 䱁吀䠀㈀ 䱁吀䠀㄀ 䱁呈　 xxxx xxxx uuuu uuuu

呒䥓䠀(1) 倀伀剔䠀⁄愀琀愀 䑩牥挀瑩漀渀⁃漀渀琀牯氠剥最椀獴攀爀 1111 1111 1111 1111

Legend: x‽⁵渀歮潷測 u‽⁵渀捨慮来搀Ⱐ-‽⁵渀業灬敭敮瑥搀Ⰰ⁲攀慤 慳 鄀0鈀⸀⁓栀慤敤⁣攀汬猀⁡爀攠湯琠甀猀敤⁦潲⁁⽄⁣漀湶攀爀獩
Note 1: 伀渀汹⁡癡楬慢氀攠潮⁐䤀䌀ㄸ䘀㡘㡘 摥瘀楣敳⸀
�¤  ㈰　㌭㈀〱㌀⁍椀捲漀挀桩瀀⁔攀捨渀漀汯杹 䥮挀⸀ 䑓㌰㐀㤱䐀⵰愀最攀 ㈀㔀㜀
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COMF Complement f

Syntax: [ label ]   COMF     f [,d [,a]]

Operands: 0  f  255
d  [0,1]
a  [0,1]

Operation:   dest

Status Affected: N, Z

Encoding: 0001 11da ffff ffff

Description: The contents of register ‘f’ are com-
plemented. If ‘d’ is ‘0’, the result is 
stored in W. If ‘d’ is ‘1’, the result is 
stored back in register ‘f’ (default). 
If ‘a’ is ‘0’, the Access Bank will be 
selected, overriding the BSR value. 
If ‘a’ = 1, then the bank will be 
selected as per the BSR value 
(default).

Words: 1

Cycles: 1

Q Cycle Activity:

Q1 Q2 Q3 Q4
Decode Read

register ‘f’
Process 

Data
Write to

destination

Example: COMF REG, 0, 0

Before Instruction
REG = 0x13

After Instruction
REG = 0x13
W = 0xEC

(f )

CPFSEQ Compare f with W, skip if f = W

Syntax: [ label ]   CPFSEQ    f [,a]

Operands: 0  f  255
a  [0,1]

Operation: (f) – (W), 
skip if (f) = (W) 
(unsigned comparison)

Status Affected: None

Encoding: 0110 001a ffff ffff

Description: Compares the contents of data 
memory location ‘f’ to the contents 
of W by performing an unsigned 
subtraction.
If ‘f’ = W, then the fetched 
instruction is discarded and a NOP 
is executed instead, making this a 
two-cycle instruction. If ‘a’ is ‘0’, the 
Access Bank will be selected, 
overriding the BSR value. If ‘a’ = 1, 
then the bank will be selected as 
per the BSR value (default).

Words: 1

Cycles: 1(2)
Note: 3 cycles if skip and followed

by a 2-word instruction.

Q Cycle Activity:

Q1 Q2 Q3 Q4
Decode Read

register ‘f’
Process 

Data
No 

operation

If skip:

Q1 Q2 Q3 Q4
No 

operation
No 

operation
No 

operation
No 

operation

If skip and followed by 2-word instruction:

Q1 Q2 Q3 Q4
No 

operation
No 

operation
No 

operation
No 

operation

No 
operation

No 
operation

No 
operation

No 
operation

Example: HERE     CPFSEQ REG, 0
NEQUAL   :
EQUAL    :

Before Instruction
PC Address = HERE

W = ?
REG = ?

After Instruction

If REG = W;
  PC = Address (EQUAL)
If REG  W;
  PC = Address (NEQUAL)
DS30491D-page 382  2003-2013 Microchip Technology Inc.
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MOVFF Move f to f

Syntax: [ label ]    MOVFF   fs,fd

Operands: 0  fs  4095
0  fd  4095

Operation: (fs)  fd

Status Affected: None

Encoding:
1st word (source)
2nd word (destin.)

1100
1111

ffff
ffff

ffff
ffff

ffffs
ffffd

Description: The contents of source register ‘fs’ 
are moved to destination register 
‘fd’.  Location of source ‘fs’ can be 
anywhere in the 4096-byte data 
space (000h to FFFh) and location 
of destination ‘fd’ can also be 
anywhere from 000h to FFFh.
Either source or destination can be 
W (a useful special situation).
MOVFF is particularly useful for 
transferring a data memory location 
to a peripheral register (such as the 
transmit buffer or an I/O port).
The MOVFF instruction cannot use 
the PCL, TOSU, TOSH or TOSL as 
the destination register

Words: 2

Cycles: 2 (3)

Q Cycle Activity:

Q1 Q2 Q3 Q4
Decode Read

register ‘f’ 
(src)

Process 
Data

No 
operation

Decode No 
operation

No dummy 
read

No 
operation

Write 
register ‘f’ 

(dest)

Example: MOVFF   REG1, REG2

Before Instruction
REG1 = 0x33
REG2 = 0x11

After Instruction
REG1 = 0x33,
REG2 = 0x33

MOVLB Move literal to low nibble in BSR

Syntax: [ label ]    MOVLB   k

Operands: 0  k  255

Operation: k  BSR

Status Affected: None

Encoding: 0000 0001 kkkk kkkk

Description: The 8-bit literal ‘k’ is loaded into 
the  Bank Select Register (BSR).

Words: 1

Cycles: 1

Q Cycle Activity:

Q1 Q2 Q3 Q4
Decode Read literal 

‘k’
Process 

Data
Write

literal ‘k’ to 
BSR

Example: MOVLB 5

Before Instruction
BSR register = 0x02

After Instruction
BSR register = 0x05
DS30491D-page 390  2003-2013 Microchip Technology Inc.
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29.2 Package Details     

The following sections give the technical details of the packages.

64-Lead Plastic Thin Quad Flatpack (PT) 10x10x1 mm Body, 1.0/0.10 mm Lead Form (TQFP)

* Controlling Parameter

Notes:
Dimensions D1 and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed
.010” (0.254mm) per side.
JEDEC Equivalent:  MS-026
Drawing No. C04-085

1510515105Mold Draft Angle Bottom

1510515105Mold Draft Angle Top

0.270.220.17.011.009.007BLead Width

0.230.180.13.009.007.005cLead Thickness

1616n1Pins per Side

10.1010.009.90.398.394.390D1Molded Package Length

10.1010.009.90.398.394.390E1Molded Package Width

12.2512.0011.75.482.472.463DOverall Length

12.2512.0011.75.482.472.463EOverall Width

73.5073.50Foot Angle

0.750.600.45.030.024.018LFoot Length

0.250.150.05.010.006.002A1Standoff §

1.051.000.95.041.039.037A2Molded Package Thickness

1.201.101.00.047.043.039AOverall Height

0.50.020pPitch

6464nNumber of Pins

MAXNOMMINMAXNOMMINDimension Limits

MILLIMETERS*INCHESUnits

c

2
1

n

DD1

B

p

#leads=n1

E1

E

A2

A1

A

L

CH x 45






(F)

Footprint (Reference) (F) .039 1.00

Pin 1 Corner Chamfer  CH .025 .035 .045 0.64 0.89 1.14

§ Significant Characteristic

Note: For the most current package drawings, please see the Microchip Packaging Specification located
at http://www.microchip.com/packaging
DS30491D-page 466  2003-2013 Microchip Technology Inc.
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28.0 DC AND AC CHARACTERISTICS GRAPHS AND TABLES
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FIGURE 28-1: TYPICAL I DD vs. FOSC OVER VDD (HS MODE)

FIGURE 28-2: MAXIMUM IDD vs. FOSC OVER VDD (HS MODE)
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FIGURE 28-19: TYPICAL, MINIMUM AND MAXIMUM WDT PERIOD vs. V DD

FIGURE 28-20: �' ILVD vs. VDD OVER TEMPERATURE, VLVD = 4.5-4.78V
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29.2 Package Details     
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64-Lead Plastic Thin Quad Flatpack (PT) 10x10x1 mm Body, 1.0/0.10 mm Lead Form (TQFP)
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