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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, IrDA, LINbus, PMP, SPI, UART/USART, USB OTG

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

Number of I/O 53

Program Memory Size 128KB (43K x 24)

Program Memory Type FLASH

EEPROM Size -

RAM Size 8K x 8

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

Data Converters A/D 29x12b, 2x16b; D/A 2x10b

Oscillator Type Internal

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

Mounting Type Surface Mount

Package / Case 64-TQFP

Supplier Device Package 64-TQFP (10x10)
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G21 50 77 A10 O — LCD Driver Segment Outputs.

G22 51 78 B9 O —

G23 52 81 C8 O —

G24 53 82 B8 O —

G25 54 83 D7 O —

G26 55 84 C7 O —

G27 58 87 B6 O —

G28 — 61 G9 O —

G29 — 60 G11 O —

G30 18 27 J3 O —

G31 — 38 J6 O —

G32 — 6 D1 O —

G33 — 8 E2 O —

G34 — 18 G1 O —

G35 — 19 G2 O —

G36 — 28 L2 O —

G37 — 29 K3 O —

G38 — 47 L9 O —

G39 — 48 K9 O —

G40 — 52 K11 O —

G41 — 53 J10 O —

G42 — 66 E11 O —

G43 — 67 E8 O —

G44 — 79 A9 O —

G45 — 80 D8 O —

G46 — 89 E6 O —

G47 59 88 A6 O —

G48 — 17 G3 O —

G49 — 90 A5 O —

G50 — 1 B2 O —

G51 — 7 E4 O —

G52 — 9 E1 O —

G53 — 39 L6 O —

G54 — 40 K6 O —

G55 — 58 H11 O —

G56 — 59 G10 O —

G57 — 91 C5 O —

G58 — 92 B5 O —

G59 — 95 C4 O —

G60 — 96 C3 O —

G61 — 97 A3 O —

G62 64 100 A1 O —

BLE 1-3: PIC24FJ128GC010 FAMILY PINOUT DESCRIPTION (CONTINUED)

Pin 
Function

Pin Number/Grid Locator

I/O
Input 
Buffer

Description 64-Pin 
TQFP/QFN

100-Pin 
TQFP 

121-Pin 
BGA

gend: TTL = TTL input buffer ST = Schmitt Trigger input buffer
ANA = Analog level input/output I2C = I2C/SMBus input buffer
30009312D-page 30   2012-2016 Microchip Technology Inc.
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Bit 3 Bit 2 Bit 1 Bit 0
All 

Resets

NINSEL0 PINSEL2 PINSEL1 PINSEL0 0000

NINSEL0 PINSEL2 PINSEL1 PINSEL0 0000

Bit 3 Bit2 Bit 1 Bit 0
All 

Resets

<7:0> C6FF

7:0> xxxx

<7:0> xxxx

7:0> 0000

vices.

Bit 3 Bit 2 Bit 1 Bit 0
All 

Resets

<7:0> F0FF

7:0> xxxx

7:0> xxxx

7:0> 0000
TABLE 4-12: OP AMP REGISTER MAP

File 
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

AMP1CON 024A AMPEN — AMPSIDL AMPSLP INTPOL1 INTPOL0 CMOUT CMPSEL SPDSEL AMPOE NINSEL2 NINSEL1

AMP2CON 024C AMPEN — AMPSIDL AMPSLP INTPOL1 INTPOL0 CMOUT CMPSEL SPDSEL AMPOE NINSEL2 NINSEL1

Legend: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

TABLE 4-13: PORTA REGISTER MAP(1)

File 
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

TRISA 02C0 TRISA<15:14> — — — TRISA<10:9> — TRISA

PORTA 02C2 RA<15:14> — — — RA<10:9> — RA<

LATA 02C4 LATA<15:14> — — — LATA<10:9> — LATA

ODCA 02C6 ODA<15:14> — — — ODA<10:9> — ODA<

Legend: — = unimplemented, read as ‘0’; x  = unknown value on Reset. Reset values are shown in hexadecimal. Reset values shown are for 100/121-pin de
Note 1: PORTA and all associated bits are unimplemented in 64-pin devices.

TABLE 4-14: PORTB REGISTER MAP

File 
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

TRISB 02C8 TRISB<15:12> — — — — TRISB

PORTB 02CA RB<15:12> — — — — RB<

LATB 02CC LATB<15:12> — — — — LATB<

ODCB 02CE ODB<15:12> — — — — ODB<

Legend: — = unimplemented, read as ‘0’; x  = unknown value on Reset. Reset values are shown in hexadecimal.
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5.0 DIRECT MEMORY ACCESS 
CONTROLLER (DMA)

The Direct Memory Access (DMA) controller is
designed to service high data throughput peripherals
operating on the SFR bus, allowing them to access
data memory directly and alleviating the need for
CPU-intensive management. By allowing these
data-intensive peripherals to share their own data path,
the main data bus is also deloaded, resulting in
additional power savings.

The DMA controller functions both as a peripheral and
a direct extension of the CPU. It is located on the
microcontroller data bus, between the CPU and DMA
controller-enabled peripherals, with direct access to
SRAM. This partitions the SFR bus into two buses,
allowing the DMA controller access to the DMA
capable peripherals located on the new DMA SFR bus.
The controller serves as a master device on the DMA
SFR bus, controlling data flow from DMA capable
peripherals. 

The controller also monitors CPU instruction proces
ing directly, allowing it to be aware of when the CP
requires access to peripherals on the DMA bus, an
automatically relinquishing control to the CPU a
needed. The use of DMA increases the time th
processor can execute code while the DMA 
transferring data.

The DMA controller includes these features:

• Six Multiple Independent and Independently 
Programmable Channels

• Concurrent Operation with the CPU (no DMA 
caused Wait states)

• DMA Bus Arbitration

• Five Programmable Address modes

• Four Programmable Transfer modes

• Four Flexible Internal Data Transfer modes

• Byte or Word Support for Data Transfer

• 16-Bit Source and Destination Address Register 
for Each Channel, Dynamically Updated and 
Reloadable

• 16-Bit Transaction Count Register, Dynamically 
Updated and Reloadable

• Upper and Lower Address Limit Registers

• Counter Half-Full Level Interrupt

• Software Triggered Transfer

• Null Write mode for Symmetric Buffer Operations

A simplified block diagram of the DMA controller 
shown if Figure 5-1.

FIGURE 5-1: DMA CONTROLLER FUNCTIONAL BLOCK DIAGRAM

Note: This data sheet summarizes the features of
the PIC24FJ128GC010 family of devices.
It is not intended to be a comprehensive
reference source. To complement the
information in this data sheet, refer to the
�dsPIC33/PIC24 Family Reference Man-
ual�, “Direct Memory Access Controller
(DMA)” (DS39742) which is available
from the Microchip web site
(www.microchip.com). The information in
this data sheet supersedes the information
in the FRM.

To I/O Ports To DMA Enabled
Peripheralsand Peripherals

DMACH0

DMAINT0

DMASRC0

DMADST0

DMACNT0

DMACH1

DMAINT1

DMASRC1

DMADST1

DMACNT1

DMACH4

DMAINT4

DMASRC4

DMADST4

DMACNT4

DMACH5

DMAINT5

DMASRC5

DMADST5

DMACNT5

DMACON

DMAH

DMAL

DMABUF

Channel 0 Channel 1 Channel 4 Channel 5

Data RAM
Address Generation

Data RAM

Control

Logic

Data
Bus

CPU Execution Monitoring
 2012-2016 Microchip Technology Inc.  DS30009312D-page 83

http://www.microchip.com
http://www.microchip.com
http://www.microchip.com


PIC24FJ128GC010 FAMILY

DS

RE

bi

bi

Le

R 

-n

bi

bi

bi

bi

bi

bi

bi

bi

bi

bi

No
GISTER 7-1: RCON: RESET CONTROL REGISTER

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

TRAPR(1) IOPUWR(1) — RETEN(2) — DPSLP(1) CM(1) PMSLP(3)

t 15 bit 8

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

EXTR(1) SWR(1) SWDTEN(4) WDTO(1) SLEEP(1) IDLE(1) BOR(1) POR(1)

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 TRAPR: Trap Reset Flag bit(1)

1 = A Trap Conflict Reset has occurred
0 = A Trap Conflict Reset has not occurred

t 14 IOPUWR: Illegal Opcode or Uninitialized W Access Reset Flag bit(1)

1 = An illegal opcode detection, an illegal address mode or Uninitialized W register is used as an
Address Pointer and caused a Reset

0 = An illegal opcode or Uninitialized W Reset has not occurred

t 13 Unimplemented: Read as ‘0’

t 12 RETEN: Retention Mode Enable bit(2)

1 = Retention mode is enabled while device is in Sleep modes (1.2V regulator supplies to the core)
0 = Retention mode is disabled; normal voltage levels are present

t 11 Unimplemented: Read as ‘0’

t 10 DPSLP: Deep Sleep Flag bit(1)

1 = Device has been in Deep Sleep mode
0 = Device has not been in Deep Sleep mode

t 9 CM: PPS Configuration Word Mismatch Reset Flag bit(1)

1 = A Configuration Word Mismatch Reset has occurred
0 = A Configuration Word Mismatch Reset has not occurred

t 8 PMSLP: Program Memory Power During Sleep bit(3)

1 = Program memory bias voltage remains powered during Sleep 
0 = Program memory bias voltage is powered down during Sleep 

t 7 EXTR: External Reset (MCLR) Pin bit(1)

1 = A Master Clear (pin) Reset has occurred
0 = A Master Clear (pin) Reset has not occurred

t 6 SWR: Software Reset (Instruction) Flag bit(1)

1 = A RESET instruction has been executed
0 = A RESET instruction has not been executed

te 1: All of the Reset status bits may be set or cleared in software. Setting one of these bits in software does not 
cause a device Reset.

2: If the LPCFG Configuration bit is ‘1’ (unprogrammed), the retention regulator is disabled and the RETEN 
bit has no effect.

3: Re-enabling the regulator after it enters Standby mode will add a delay, TVREG, when waking up from 
Sleep. Applications that do not use the voltage regulator should set this bit to prevent this delay from 
occurring.

4: If the FWDTEN<1:0> Configuration bits are ‘11 ’ (unprogrammed), the WDT is always enabled, regardless 
of the SWDTEN bit setting.
30009312D-page 98   2012-2016 Microchip Technology Inc.
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GISTER 14-2: ICxCON2: INPUT CAPTURE x CONTROL REGISTER 2

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

— — — — — — — IC32

t 15 bit 8

R/W-0 R/W-0, HS U-0 R/W-0 R/W-1 R/W-1 R/W-0 R/W-1

ICTRIG TRIGSTAT — SYNCSEL4 SYNCSEL3 SYNCSEL2 SYNCSEL1 SYNCSEL0

t 7 bit 0

gend: HS = Hardware Settable bit

 = 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 15-9 Unimplemented: Read as ‘0’

t 8 IC32: Cascade Two IC Modules Enable bit (32-bit operation)
1 = ICx and ICy operate in cascade as a 32-bit module (this bit must be set in both modules)
0 = ICx functions independently as a 16-bit module

t 7 ICTRIG: Input Capture x Sync/Trigger Select bit
1 = Triggers ICx from the source designated by the SYNCSELx bits
0 = Synchronizes ICx with the source designated by the SYNCSELx bits

t 6 TRIGSTAT: Timer Trigger Status bit
1 = Timer source has been triggered and is running (set in hardware, can be set in software)
0 = Timer source has not been triggered and is being held clear

t 5 Unimplemented: Read as ‘0’

t 4-0 SYNCSEL<4:0>: Synchronization/Trigger Source Selection bits
1111x  = Reserved
11101  = Reserved
11100  = CTMU(1)

11011  = Pipeline A/D(1)

11010  = Comparator 3(1)

11001  = Comparator 2(1)

11000  = Comparator 1(1)

10111  = Input Capture 8(2)

10110  = Input Capture 7(2)

10101  = Input Capture 6(2)

10100  = Input Capture 5(2)

10011  = Input Capture 4(2)

10010  = Input Capture 3(2)

10001  = Input Capture 2(2)

10000  = Input Capture 1(2)

01111  = Timer5
01110  = Timer4
01101  = Timer3
01100  = Timer2
01011  = Timer1
01010  = Input Capture 9(2)

01001  = Output Compare 9
•
•
•
00010  = Output Compare 2
00001  = Output Compare 1
00000  = Not synchronized to any other module

ote 1: Use these inputs as trigger sources only and never as sync sources.
2: Never use an IC module as its own trigger source by selecting this mode.
30009312D-page 228   2012-2016 Microchip Technology Inc.
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REGISTER 19-18: U1IE: USB INTERRUPT ENABLE REGISTER (ALL USB MODES)

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

— — — — — — — —

bit 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

STALLIE ATTACHIE(1) RESUMEIE IDLEIE TRNIE SOFIE UERRIE URSTIE

DETACHIE

bit 7 bit 0

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 STALLIE: STALL Handshake Interrupt Enable bit

1 = Interrupt is enabled
0 = Interrupt is disabled

bit 6 ATTACHIE: Peripheral Attach Interrupt bit (Host mode only)(1)

1 = Interrupt is enabled
0 = Interrupt is disabled

bit 5 RESUMEIE: Resume Interrupt bit

1 = Interrupt is enabled
0 = Interrupt is disabled

bit 4 IDLEIE: Idle Detect Interrupt bit

1 = Interrupt is enabled
0 = Interrupt is disabled

bit 3 TRNIE: Token Processing Complete Interrupt bit

1 = Interrupt is enabled
0 = Interrupt is disabled

bit 2 SOFIE: Start-of-Frame Token Interrupt bit

1 = Interrupt is enabled
0 = Interrupt is disabled

bit 1 UERRIE: USB Error Condition Interrupt bit

1 = Interrupt is enabled
0 = Interrupt is disabled

bit 0 URSTIE or DETACHIE: USB Reset Interrupt (Device mode) or USB Detach Interrupt (Host mode)
Enable bit

1 = Interrupt is enabled
0 = Interrupt is disabled

Note 1: This bit is unimplemented in Device mode, read as ‘0’.
 2012-2016 Microchip Technology Inc.  DS30009312D-page 297
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20.0 DATA SIGNAL MODULATOR

The Data Signal Modulator (DSM) allows the user to
mix a digital data stream (the “modulator signal”) with a
carrier signal to produce a modulated output. Both the
carrier and the modulator signals are supplied to the
DSM module, either internally from the output of a
peripheral, or externally through an input pin. 

The modulated output signal is generated by perform-
ing a logical AND operation of both the carrier and
modulator signals and then it is provided to the MDOUT
pin. Using this method, the DSM can generate the
following types of key modulation schemes:

• Frequency Shift Keying (FSK)

• Phase-Shift Keying (PSK)

• On-Off Keying (OOK)

Figure 20-1 shows a simplified block diagram of the
Data Signal Modulator peripheral.

FIGURE 20-1: SIMPLIFIED BLOCK DIAGRAM OF THE DATA SIGNAL MODULATOR 

Note: This data sheet summarizes the features of
this group of PIC24F devices. It is not
intended to be a comprehensive reference
source. For more information, refer to
the �dsPIC33/PIC24 Family Reference
Manual�, “Data Signal Modulator
(DSM)” (DS39744) which is available
from the Microchip web site
(www.microchip.com). The information in
this data sheet supersedes the
information in the FRM.
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36.0 INSTRUCTION SET SUMMARY

The PIC24F instruction set adds many enhancements
to the previous PIC® MCU instruction sets, while main-
taining an easy migration from previous PIC MCU
instruction sets. Most instructions are a single program
memory word. Only three instructions require two
program memory locations. 

Each single-word instruction is a 24-bit word divided
into an 8-bit opcode, which specifies the instruction
 2012-2016 Microchip Technology Inc.  DS30009312D-page 421
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FIGURE 38-13: IDD vs. MIPS (IDLE MODE) @ VDD = 3.3V

FIGURE 38-14: BASE IPD vs. VDD
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FIGURE 38-23: DEEP SLEEP BOR DELTA IPD vs. VDD

FIGURE 38-24: DEEP SLEEP WDT DELTA IPD vs. VDD
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