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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"

Active

PIC

16-Bit

40 MIPs

12C, IrDA, LINbus, SPI, UART/USART
Brown-out Detect/Reset, DMA, POR, PWM, WDT
85

256KB (85.5K x 24)

FLASH

16K x 8

3V ~ 3.6V

A/D 32x10b, 32x12b

Internal

-40°C ~ 85°C (TA)

Surface Mount

100-TQFP

100-TQFP (12x12)

https://www.e-xfl.com/product-detail/microchip-technology/pic24hj256gp210-i-pt

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/pic24hj256gp210-i-pt-4386396
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

MicrocHIP PIC24HJXXXGPX06/X08/X10

High-Performance, 16-Bit Microcontrollers

Operating Range:

» Up to 40 MIPS operation (at 3.0-3.6V):
- Industrial temperature range
(-40°C to +85°C)
High-Performance CPU:

» Modified Harvard architecture

» C compiler optimized instruction set
» 16-bit wide data path

* 24-bit wide instructions

 Linear program memory addressing up to 4M
instruction words

 Linear data memory addressing up to 64 Kbytes
» 71 base instructions: mostly 1 word/1 cycle
 Sixteen 16-bit General Purpose Registers

» Flexible and powerful Indirect Addressing modes
» Software stack

* 16 x 16 multiply operations

» 32/16 and 16/16 divide operations

» Up to £16-bit data shifts

Direct Memory Access (DMA):

» 8-channel hardware DMA

» 2 Kbytes dual ported DMA buffer area
(DMA RAM) to store data transferred via DMA:

- Allows data transfer between RAM and a
peripheral while CPU is executing code
(no cycle stealing)

* Most peripherals support DMA
Interrupt Controller:

» 5-cycle latency

» Up to 61 available interrupt sources
» Up to five external interrupts

» Seven programmable priority levels
* Flve processor exceptions

Digital 1/O:

» Up to 85 programmable digital /O pins

» Wake-up/Interrupt-on-Change on up to 24 pins
+ Output pins can drive from 3.0V to 3.6V

+ All digital input pins are 5V tolerant

* 4 mA sink on all I/O pins

On-Chip Flash and SRAM:

Flash program memory, up to 256 Kbytes

Data SRAM, up to 16 Kbytes (includes 2 Kbytes
of DMA RAM)

System Management:

Flexible clock options:

- External, crystal, resonator, internal RC
- Fully integrated PLL

- Extremely low jitter PLL

Power-up Timer

Oscillator Start-up Timer/Stabilizer
Watchdog Timer with its own RC oscillator
Fail-Safe Clock Monitor

Reset by multiple sources

Power Management:

On-chip 2.5V voltage regulator
Switch between clock sources in real time
Idle, Sleep and Doze modes with fast wake-up

Timers/Capture/Compare/PWM:

Timer/Counters, up to nine 16-bit timers:
- Can pair up to make four 32-bit timers

- One timer runs as Real-Time Clock with
external 32.768 kHz oscillator

- Programmable prescaler

Input Capture (up to eight channels):

- Capture on up, down or both edges

- 16-bit capture input functions

- 4-deep FIFO on each capture

Output Compare (up to eight channels):
- Single or Dual 16-Bit Compare mode
- 16-bit Glitchless PWM mode

© 2009 Microchip Technology Inc.
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PIC24HJXXXGPX06/X08/X10

PIC24H PRODUCT FAMILIES

The PIC24H Family of devices is ideal for a wide vari-
ety of 16-bit MCU embedded applications. The device
names, pin counts, memory sizes and peripheral avail-
ability of each device are listed below, followed by their
pinout diagrams.

PIC24H Family Controllers
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PIC24HJ64GP206 64 64 8 8 9 8 8 0 1ADC, | 2 | 2 1 0 |53 PT
18 ch
PIC24HJ64GP210 | 100 64 8 8 9 8 8 0 1ADC,| 2 | 2 | 2 0 |85 PF, PT
32 ch
PIC24HJ64GP506 64 64 8 8 9 8 8 0 1ADC,| 2 | 2 | 2 1 53 PT
18 ch
PIC24HJ64GP510 | 100 64 8 8 9 8 8 0 1ADC,| 2 | 2 | 2 1 85 PF, PT
32ch
PIC24HJ128GP206 | 64 128 8 8 9 8 8 0 1ADC,| 2 | 2 | 2 0 |53 PT
18 ch
PIC24HJ128GP210 | 100 128 8 8 9 8 8 0 1ADC,| 2 | 2 | 2 0 |85 PF, PT
32ch
PIC24HJ128GP506 | 64 128 8 8 9 8 8 0 1ADC,| 2 | 2 | 2 1 53 PT
18 ch
PIC24HJ128GP510 | 100 128 8 8 9 8 8 0 1ADC,| 2 | 2 | 2 1 85 PF, PT
32 ch
PIC24HJ128GP306 | 64 128 16 8 9 8 8 0 1ADC,| 2 | 2 | 2 0 |53 PT
18 ch
PIC24HJ128GP310 | 100 128 16 8 9 8 8 0 1ADC,| 2 | 2 | 2 0 |85 PF, PT
32ch
PIC24HJ256GP206 | 64 256 16 8 9 8 8 0 1ADC,| 2 | 2 | 2 0 |53 PT
18 ch
PIC24HJ256GP210 | 100 256 16 8 9 8 8 0 1ADC,| 2 | 2 | 2 0 |85 PF, PT
32ch
PIC24HJ256GP610 | 100 256 16 8 9 8 8 0 2ADC,| 2 | 2 | 2 2 |85 PF, PT
32 ch

Note 1: RAM size is inclusive of 2 Kbytes DMA RAM.
2:  Maximum /O pin count includes pins shared by the peripheral functions.

© 2009 Microchip Technology Inc.
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PIC24HJXXXGPX06/X08/X10

40 MEMORY ORGANIZATION

Note:  This data sheet summarizes the features
of the PIC24HJXXXGPX06/X08/X10 fam-
ily of devices. However, it is not intended
to be a comprehensive reference source.
To complement the information in this data
sheet, refer to the “PIC24H Family Refer-
ence Manual”, Section 3. “Data Memory”
(DS70237), which is available from the
Microchip website (www.microchip.com).

The PIC24HJXXXGPX06/X08/X10 architecture fea-
tures separate program and data memory spaces and
buses. This architecture also allows the direct access
of program memory from the data space during code
execution.

4.1

The program address memory space of the
PIC24HJXXXGPX06/X08/X10 devices is 4M instructions.
The space is addressable by a 24-bit value derived from
either the 23-bit Program Counter (PC) during program
execution, or from table operation or data space remap-
ping as described in Section 4.4 “Interfacing Program
and Data Memory Spaces”.

Program Address Space

User access to the program memory space is restricted
to the lower half of the address range (0x000000 to
O0x7FFFFF). The exception is the use of TBLRD/TBLWT
operations, which use TBLPAG<7> to permit access to
the Configuration bits and Device ID sections of the
configuration memory space.

Memory maps for the PIC24HJXXXGPX06/X08/X10
family of devices are shown in Figure 4-1.

FIGURE 4-1: PROGRAM MEMORY MAP FOR PIC24HJXXXGPX06/X08/X10 FAMILY DEVICES
PIC24HJ64XXXXX PIC24HJ128XXXXX PIC24HJ256 XXXXX
Y GOTO Instruction | GOTO Instruction o GOTO Instruction ] 0x000000
Reset Address | =~ _ _ _ Reset Address o Reset Address ] _01000004
Interrupt Vector Table Interrupt Vector Table Interrupt Vector Table 0x0000FE
Reserved |~~~ ° Reserved T Reserved ~ 0x000100
Alternate Vector Table Alternate Vector Table Alternate Vector Table giggglg‘é
""" T " 0x000200
User Program
g Flash Memory
e (e2Kinstructions) | user Frogram | User Program | 0x00ABFE
n ash Memory Flash Memory 0x00AC00
2 (44K instructions) (88K instructions)
]
IS
[} 0x0157FE
=T T ~ 7 0x015800
@
-} Unimplemented
(Read ‘0’s) Unimplemented
‘0’ 0x02ABFE
(Read 0s) 0x02AC00
Unimplemented
(Read ‘0’s)
L R _ OX7TFFFFE
A 0x800000
Reserved Reserved Reserved
(0]
o
©
Q.
N
Pl I R I _ . OXF7FFFE
g Device Configuration Device Configuration Device Configuration 0xF80000
5] Registers | Registers | Registers __0xF80017
= 0xF80010
c
k)
©
=]
2
“g Reserved Reserved Reserved
(@]
---------- - e
X
v DEVID (2) DEVID (2) DEVID (2) OXFFFFFE
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TABLE 4-6: TIMER REGISTER MAP
Nsa':?e :(I;; Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Rezléts
TMR1 0100 Timer1 Register XXKX
PR1 0102 Period Register 1 FFFF
TiICON [ot04] ToN | — | TsoL — — — I = — — TGATE TCKPS<1:0> — [ tsync [ Tes = 0000
TMR2 0106 Timer2 Register XXKX
TMR3HLD | 0108 Timer3 Holding Register (for 32-bit timer operations only) XXKX
TMR3 010A Timer3 Register XXKX
PR2 010C Period Register 2 FFFF
PR3 010E Period Register 3 FFFF
T2CON 0110 TON — TSIDL — — — — — — TGATE TCKPS<1:0> T32 — TCS — 0000
T3CON 0112 TON — TSIDL — — — — — — TGATE TCKPS<1:0> — — TCS — 0000
TMR4 0114 Timer4 Register XXKX
TMR5HLD | 0116 Timer5 Holding Register (for 32-bit operations only) XXKX
TMR5 0118 Timer5 Register XXKX
PR4 011A Period Register 4 FFFF
PR5 011C Period Register 5 FFFF
T4CON 0ME TON — TSIDL — — — — — — TGATE TCKPS<1:0> T32 — TCS — 0000
T5CON 0120 TON — TSIDL — — — — — — TGATE TCKPS<1:0> — — TCS — 0000
TMR6 0122 Timer6 Register XXKX
TMR7HLD | 0124 Timer7 Holding Register (for 32-bit operations only) XXKX
TMR7 0126 Timer7 Register XXKX
PR6 0128 Period Register 6 FFFF
PR7 012A Period Register 7 FFFF
T6CON 012C TON — TSIDL — — — — — — TGATE TCKPS<1:0> T32 — TCS — 0000
T7CON 012E TON — TSIDL — — — — — — TGATE TCKPS<1:0> — — TCS — 0000
TMR8 0130 Timer8 Register XXKX
TMROHLD | 0132 Timer9 Holding Register (for 32-bit operations only) XXXX
TMR9 0134 Timer9 Register XXXX
PR8 0136 Period Register 8 FFFF
PR9 0138 Period Register 9 FFFF
T8CON 013A TON — TSIDL — — — — — — TGATE TCKPS<1:0> T32 — TCS — 0000
T9CON 013C TON — TSIDL — — — — — — TGATE TCKPS<1:0> — — TCS — 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal for PinHigh devices.
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TABLE 4-12: UART2 REGISTER MAP
Nsa':?e :::r 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 3 Bit 2 Bit 1 Bit 0 R:;I(Iats
U2MODE 0230 | UARTEN — uUsIDL IREN RTSMD — UEN1 UENO WAKE LPBACK | ABAUD | URXINV | BRGH PDSEL<1:0> STSEL 0000
U2STA 0232 | UTXISEL1 | UTXINV |UTXISELO — UTXBRK | UTXEN | UTXBF | TRMT URXISEL<1:0> ADDEN | RIDLE PERR FERR OERR | URXDA 0110
U2TXREG | 0234 — — — — — — — UART Transmit Register XXXX
U2RXREG | 0236 — — — — — — — UART Receive Register 0000
U2BRG 0238 Baud Rate Generator Prescaler 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal for PinHigh devices.
TABLE 4-13: SPI1 REGISTER MAP
Nsal:?e :::r 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 3 Bit 2 Bit 1 Bit 0 ReAsltlets
SPI1STAT | 0240 SPIEN — SPISIDL — — — — — — SPIROV — — — — SPITBF | SPIRBF 0000
SPI1CON1 | 0242 — — — DISSCK | DISSDO | MODE16 | SMP CKE SSEN CKP MSTEN SPRE<2:0> PPRE<1:0> 0000
SPI1CON2 | 0244 | FRMEN SPIFSD | FRMPOL — — — — — — — — — | — | — FRMDLY — 0000
SPIM1BUF 0248 SPI1 Transmit and Receive Buffer Register 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal for PinHigh devices.
TABLE 4-14: SPI2 REGISTER MAP
SFR Name :g:r Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 R:;Iéts
SPI2STAT | 0260 | SPIEN — SPISIDL — — — — — — SPIROV — — — — SPITBF | SPIRBF 0000
SPI2CON1 | 0262 — — — DISSCK | DISSDO | MODE16 SMP CKE SSEN CKP MSTEN SPRE<2:0> PPRE<1:0> 0000
SPI2CON2 | 0264 | FRMEN | SPIFSD | FRMPOL — — — — — — — — — | — | — FRMDLY — 0000
SPI2BUF 0268 SPI2 Transmit and Receive Buffer Register 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal for PinHigh devices.
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TABLE 4-20: ECAN1 REGISTER MAP WHEN C1CTRL1.WIN =1 FOR PIC24HJXXXGP506/510/610 DEVICES ONLY

File Name Addr Bit15 | Bit14 | Bit13 Bit12 | Bit11 Bit 10 Bit9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ReAsI(Iets

0400- See definition when WIN = x
041E

C1BUFPNT1 0420 F3BP<3:0> F2BP<3:0> F1BP<3:0> FOBP<3:0> 0000
C1BUFPNT2 0422 F7BP<3:0> F6BP<3:0> F5BP<3:0> F4BP<3:0> 0000
C1BUFPNT3 0424 F11BP<3:0> F10BP<3:0> F9BP<3:0> F8BP<3:0> 0000
C1BUFPNT4 0426 F15BP<3:0> F14BP<3:0> F13BP<3:0> F12BP<3:0> 0000
C1RXMOSID 0430 SID<10:3> SID<2:0> — MIDE — | EID<17:16> XKXX
C1RXMOEID 0432 EID<15:8> EID<7:0> XKXX
C1RXM1SID 0434 SID<10:3> SID<2:0> — | MIDE — | EID<17:16> XKXX
C1RXM1EID 0436 EID<15:8> EID<7:0> XKXX
C1RXM2SID 0438 SID<10:3> SID<2:0> — | MIDE — | EID<17:16> XKXX
C1RXM2EID 043A EID<15:8> EID<7:0> XKXX
C1RXFOSID 0440 SID<10:3> SID<2:0> — | EXIDE — | EID<17:16> XKXX
C1RXFOEID 0442 EID<15:8> EID<7:0> XKXX
C1RXF1SID 0444 SID<10:3> SID<2:0> — | EXIDE — | EID<17:16> XKXX
C1RXF1EID 0446 EID<15:8> EID<7:0> XKXX
C1RXF2SID 0448 SID<10:3> SID<2:0> — | EXIDE — | EID<17:16> XKXX
C1RXF2EID 044A EID<15:8> EID<7:0> XKXX
C1RXF3SID 044C SID<10:3> SID<2:0> — | EXIDE — | EID<17:16> XKXX
C1RXF3EID 044E EID<15:8> EID<7:0> XKXX
C1RXF4SID 0450 SID<10:3> SID<2:0> — | EXIDE — | EID<17:16> XKXX
C1RXF4EID 0452 EID<15:8> EID<7:0> XKXX
C1RXF5SID 0454 SID<10:3> SID<2:0> — | EXIDE — | EID<17:16> XKXX
C1RXF5EID 0456 EID<15:8> EID<7:0> XKXX
C1RXF6SID 0458 SID<10:3> SID<2:0> — | EXIDE — | EID<17:16> XKXX
C1RXF6EID 045A EID<15:8> EID<7:0> XKXX
C1RXF7SID 045C SID<10:3> SID<2:0> — | EXIDE — | EID<17:16> XKXX
C1RXF7EID 045E EID<15:8> EID<7:0> XKXX
C1RXF8SID 0460 SID<10:3> SID<2:0> — | EXIDE — | EID<17:16> XKXX
C1RXF8EID 0462 EID<15:8> EID<7:0> XKXX
C1RXF9SID 0464 SID<10:3> SID<2:0> — | EXIDE — | EID<17:16> XKXX
C1RXF9EID 0466 EID<15:8> EID<7:0> XKXX
C1RXF10SID 0468 SID<10:3> SID<2:0> — | EXIDE — | EID<17:16> XKXX
C1RXF10EID 046A EID<15:8> EID<7:0> XKXX
C1RXF11SID 046C SID<10:3> SID<2:0> — | EXIDE — | EID<17:16> XXXX
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal for PinHigh devices.
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PIC24HJXXXGPX06/X08/X10

REGISTER 7-7: IFS2: INTERRUPT FLAG STATUS REGISTER 2 (CONTINUED)

bit 2 C1RXIF: ECAN1 Receive Data Ready Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred
bit 1 SPI2IF: SPI2 Event Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred
bit 0 SPI2EIF: SPI2 Error Interrupt Flag Status bit

1 = Interrupt request has occurred
0 = Interrupt request has not occurred

DS70175H-page 80 © 2009 Microchip Technology Inc.



PIC24HJXXXGPX06/X08/X10

REGISTER 7-15: IPCO: INTERRUPT PRIORITY CONTROL REGISTER 0

uU-0 R/W-1 R/W-0 R/W-0 uU-0 R/W-0
— T1IP<2:0> — OC11P<2:0>
bit 15 bit 8
uU-0 R/W-1 R/W-0 R/W-0 U-0 R/W-0
— IC1IP<2:0> — INTOIP<2:0>
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 Unimplemented: Read as ‘0’
bit 14-12 T11P<2:0>: Timer1 Interrupt Priority bits
111 = Interrupt is priority 7 (highest priority interrupt)
001 = Interrupt is priority 1
000 = Interrupt source is disabled
bit 11 Unimplemented: Read as ‘0’
bit 10-8 0OC1IP<2:0>: Output Compare Channel 1 Interrupt Priority bits
111 = Interrupt is priority 7 (highest priority interrupt)
001 = Interrupt is priority 1
000 = Interrupt source is disabled
bit 7 Unimplemented: Read as ‘0’
bit 6-4 IC11P<2:0>: Input Capture Channel 1 Interrupt Priority bits
111 = Interrupt is priority 7 (highest priority interrupt)
001 = Interrupt is priority 1
000 = Interrupt source is disabled
bit 3 Unimplemented: Read as ‘0’
bit 2-0 INTOIP<2:0>: External Interrupt O Priority bits

111 = Interrupt is priority 7 (highest priority interrupt)
001 = Interrupt is priority 1
000 = Interrupt source is disabled

© 2009 Microchip Technology Inc.
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PIC24HJXXXGPX06/X08/X10

REGISTER 7-26: IPC11: INTERRUPT PRIORITY CONTROL REGISTER 11

U-0 R/W-1 R/W-0 R/W-0 U-0 R/W-1 R/W-0 R/W-0
— T6IP<2:0> — DMA41P<2:0>
bit 15 bit 8
u-0 U-0 U-0 u-0 U-0 R/W-1 R/W-0 R/W-0
— — — — — 0C8IP<2:0>
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 Unimplemented: Read as ‘0’
bit 14-12 T61P<2:0>: Timer6 Interrupt Priority bits

111 = Interrupt is priority 7 (highest priority interrupt)
001 = Interrupt is priority 1
000 = Interrupt source is disabled
bit 11 Unimplemented: Read as ‘0’
bit 10-8 DMAA4IP<2:0>: DMA Channel 4 Data Transfer Complete Interrupt Priority bits
111 = Interrupt is priority 7 (highest priority interrupt)
001 = Interrupt is priority 1
000 = Interrupt source is disabled

bit 7-3 Unimplemented: Read as ‘0’

bit 2-0 0OC8IP<2:0>: Output Compare Channel 8 Interrupt Priority bits
111 = Interrupt is priority 7 (highest priority interrupt)
001 = Interrupt is priority 1
000 = Interrupt source is disabled
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NOTES:
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PIC24HJXXXGPX06/X08/X10

REGISTER 16-3: SPIXCON2: SPIx CONTROL REGISTER 2

R/W-0 R/W-0 R/W-0 u-0 U-0 U-0 U-0 u-0
FRMEN SPIFSD FRMPOL — — — — —
bit 15 bit 8
U-0 U-0 U-0 U-0 U-0 U-0 R/W-0 U-0
— — — — — — FRMDLY —
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 FRMEN: Framed SPIx Support bit

1 = Framed SPIx support enabled (@ pin used as frame sync pulse input/output)
0 = Framed SPIx support disabled

bit 14 SPIFSD: Frame Sync Pulse Direction Control bit

1 = Frame sync pulse input (slave)
0 = Frame sync pulse output (master)

bit 13 FRMPOL.: Frame Sync Pulse Polarity bit

1 = Frame sync pulse is active-high
0 = Frame sync pulse is active-low

bit 12-2 Unimplemented: Read as ‘0’
bit 1 FRMDLY: Frame Sync Pulse Edge Select bit

1 = Frame sync pulse coincides with first bit clock
0 = Frame sync pulse precedes first bit clock

bit 0 Unimplemented: Read as ‘0’
This bit must not be set to ‘1’ by the user application.

© 2009 Microchip Technology Inc. DS70175H-page 159



PIC24HJXXXGPX06/X08/X10

18.0 UNIVERSAL ASYNCHRONOUS
RECEIVER TRANSMITTER
(UART)

Note: This data sheet summarizes the features
of the PIC24HJXXXGPX06/X08/X10 fam-
ily of devices. However, it is not intended
to be a comprehensive reference source.
To complement the information in this data
sheet, refer to the “PIC24H Family Refer-
ence Manual”, Section 17. “UART”
(DS70232), which is available from the

Microchip website (www.microchip.com).

The Universal Asynchronous Receiver Transmitter

(UART) module is one of the serial I/O modules avail-
able in the PIC24HJXXXGPX06/X08/X10 device fam-
ily. The UART is a full-duplex asynchronous system
that can communicate with peripheral devices, such as
personal computers, LIN, RS-232 and RS-485 inter-
faces. The module also supports a hardware flow con-
trol option with the UXCTS and UxRTS pins and also
includes an IrDA® encoder and decoder.

The primary features of the UART module are:

* Full-Duplex, 8 or 9-bit Data Transmission through
the UxTX and UxRX pins
» Even, Odd or No Parity Options (for 8-bit data)

* One or Two Stop bits

FIGURE 18-1:

» Hardware Flow Control Option with UxCTS and
UxXRTS pins

» Fully Integrated Baud Rate Generator with 16-bit
Prescaler

» Baud rates ranging from 1 Mbps to 15 bps at 16x
mode at 40 MIPS

» Baud rates ranging from 4 Mbps to 61 bps at 4x mode
at 40 MIPS

» 4-deep First-In-First-Out (FIFO) Transmit Data
Buffer

* 4-Deep FIFO Receive Data Buffer
« Parity, Framing and Buffer Overrun Error Detection
+ Support for 9-bit mode with Address Detect
(9th bit =1)
» Transmit and Receive Interrupts
» A Separate Interrupt for all UART Error Conditions
» Loopback mode for Diagnostic Support
» Support for Sync and Break Characters
» Supports Automatic Baud Rate Detection
« IrDA® Encoder and Decoder Logic
» 16x Baud Clock Output for IrDA® Support
A simplified block diagram of the UART is shown in

Figure 18-1. The UART module consists of the key
important hardware elements:

* Baud Rate Generator
» Asynchronous Transmitter
* Asynchronous Receiver

UART SIMPLIFIED BLOCK DIAGRAM

Baud Rate Generator

— IrDA®

N | BCLK

—®| Hardware Flow Control

=

< UxRTS

— UART Receiver

—— UART Transmitter

|—|E UxCTS
™ UxRX

y D] UxTX

Note 1: Both UART1 and UART2 can trigger a DMA data transfer. If U1TX, U1RX, U2TX or U2RX is selected as
a DMA IRQ source, a DMA transfer occurs when the U1TXIF, U1RXIF, U2TXIF or U2RXIF bit gets set as
a result of a UART1 or UART2 transmission or reception.

2: If DMA transfers are required, the UART TX/RX FIFO buffer must be set to a size of 1 byte/word
(i.e., UTXISEL<1:0> = 00 and URXISEL<1:0> = 00).

© 2009 Microchip Technology Inc.

DS70175H-page 169


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

PIC24HJXXXGPX06/X08/X10

REGISTER 19-4: CiFCTRL: ECAN™ MODULE FIFO CONTROL REGISTER

R/W-0 R/W-0 R/W-0 u-0 U-0 U-0 U-0 u-0
DMABS<2:0> — — — — —
bit 15 bit 8
U-0 U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
_ — — FSA<4:.0>
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 15-13 DMABS<2:0>: DMA Buffer Size bits

111 = Reserved

110 = 32 buffers in DMA RAM
101 = 24 buffers in DMA RAM
100 = 16 buffers in DMA RAM
011 = 12 buffers in DMA RAM
010 = 8 buffers in DMA RAM
001 = 6 buffers in DMA RAM
000 = 4 buffers in DMA RAM

bit 12-5 Unimplemented: Read as ‘0’
bit 4-0 FSA<4:0>: FIFO Area Starts with Buffer bits

11111 = RB31 buffer
11110 = RB30 buffer

00001 = TRB1 buffer
00000 = TRBO buffer
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REGISTER 19-10: CiCFG2: ECAN™ MODULE BAUD RATE CONFIGURATION REGISTER 2

U-0 R/W-x U-0 u-0 U-0 R/W-x R/W-x R/W-x
— WAKEFIL — — — SEG2PH<2:0>
bit 15 bit 8
R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
SEG2PHTS SAM SEG1PH<2:0> PRSEG<2:0>
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 Unimplemented: Read as ‘0’
bit 14 WAKEFIL: Select CAN bus Line Filter for Wake-up bit

1 = Use CAN bus line filter for wake-up
0 = CAN bus line filter is not used for wake-up

bit 13-11 Unimplemented: Read as ‘0’
bit 10-8 SEG2PH<2:0>: Phase Buffer Segment 2 bits
111 = Lengthis 8 x TQ
000 = Lengthis 1 x TQ
bit 7 SEG2PHTS: Phase Segment 2 Time Select bit
1 = Freely programmable
0 = Maximum of SEG1PH bits or Information Processing Time (IPT), whichever is greater
bit 6 SAM: Sample of the CAN bus Line bit
1 = Bus line is sampled three times at the sample point
0 = Bus line is sampled once at the sample point
bit 5-3 SEG1PH<2:0>: Phase Buffer Segment 1 bits
111 = Lengthis 8 x TQ
000 = Lengthis 1 x TQ
bit 2-0 PRSEG<2:0>: Propagation Time Segment bits

111 =Lengthis 8 x TQ
000 =Lengthis 1 xTQ
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REGISTER 20-1: ADXxCON1: ADCx CONTROL REGISTER 1 (where x = 1 or 2) (CONTINUED)

bit 3 SIMSAM: Simultaneous Sample Select bit (only applicable when CHPS<1:0> = 01 or 1x)
When AD12B = 1, SIMSAM is: U-0, Unimplemented, Read as ‘0’
1 = Samples CHO, CH1, CH2, CH3 simultaneously (when CHPS<1:0> = 1x); or
Samples CHO and CH1 simultaneously (when CHPS<1:0> = 01)
0 = Samples multiple channels individually in sequence

bit 2 ASAM: ADC Sample Auto-Start bit

1 = Sampling begins immediately after last conversion. SAMP bit is auto-set
0 = Sampling begins when SAMP bit is set

bit 1 SAMP: ADC Sample Enable bit

1 = ADC sample/hold amplifiers are sampling

0 = ADC sample/hold amplifiers are holding

If ASAM = 0, software may write ‘1’ to begin sampling. Automatically set by hardware if ASAM = 1.
If SSRC = 000, software may write ‘0’ to end sampling and start conversion. If SSRC = 000,
automatically cleared by hardware to end sampling and start conversion.

bit 0 DONE: ADC Conversion Status bit

1 = ADC conversion cycle is completed.

0 = ADC conversion not started or in progress

Automatically set by hardware when analog-to-digital conversion is complete. Software may write ‘0’
to clear DONE status (software not allowed to write ‘1’). Clearing this bit will NOT affect any operation
in progress. Automatically cleared by hardware at start of a new conversion.
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TABLE 22-2: INSTRUCTION SET OVERVIEW (CONTINUED)

IBna;st(: Gzz;"::i% Assembly Syntax Description V\z) ?(:s Czc?(fes St?#:cl:(lezgs
66 TBLRDL TBLRDL Ws,Wd Read Prog<15:0> to Wd 1 2 None
67 TBLWTH TBLWTH Ws,Wd Write Ws<7:0> to Prog<23:16> 1 2 None
68 TBLWTL TBLWTL Ws,Wd Write Ws to Prog<15:0> 1 2 None
69 ULNK ULNK Unlink Frame Pointer 1 1 None
70 XOR XOR £ f=f.XOR. WREG 1 1 N,Z
XOR £, WREG WREG = f .XOR. WREG 1 1 N,Z
XOR #1it10,Wn Wd = 1it10 .XOR. Wd 1 1 N,Z
XOR Wb, Ws, Wd Wd = Wb .XOR. Ws 1 1 N,Z
XOR Wb, #1it5,wd Wd = Wb .XOR. lit5 1 1 N,Z
71 ZE ZE Ws,Wnd Wnd = Zero-extend Ws 1 1 C,ZN
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23.2 MPASM Assembler

The MPASM Assembler is a full-featured, universal
macro assembler for all PIC MCUs.

The MPASM Assembler generates relocatable object
files for the MPLINK Object Linker, Intel® standard HEX
files, MAP files to detail memory usage and symbol
reference, absolute LST files that contain source lines
and generated machine code and COFF files for
debugging.

The MPASM Assembler features include:

* Integration into MPLAB IDE projects
» User-defined macros to streamline
assembly code

» Conditional assembly for multi-purpose
source files

« Directives that allow complete control over the
assembly process

23.3 MPLAB C18 and MPLAB C30
C Compilers

The MPLAB C18 and MPLAB C30 Code Development
Systems are complete ANSI C compilers for
Microchip’s PIC18 and PIC24 families of microcon-
trollers and the dsPIC30 and dsPIC33 family of digital
signal controllers. These compilers provide powerful
integration capabilities, superior code optimization and
ease of use not found with other compilers.

For easy source level debugging, the compilers provide
symbol information that is optimized to the MPLAB IDE
debugger.

23.4 MPLINK Object Linker/
MPLIB Object Librarian

The MPLINK Object Linker combines relocatable
objects created by the MPASM Assembler and the
MPLAB C18 C Compiler. It can link relocatable objects
from precompiled libraries, using directives from a
linker script.

The MPLIB Object Librarian manages the creation and
modification of library files of precompiled code. When
a routine from a library is called from a source file, only
the modules that contain that routine will be linked in
with the application. This allows large libraries to be
used efficiently in many different applications.

The object linker/library features include:

« Efficient linking of single libraries instead of many
smaller files

» Enhanced code maintainability by grouping
related modules together

» Flexible creation of libraries with easy module
listing, replacement, deletion and extraction

23.5 MPLAB ASM30 Assembler, Linker
and Librarian

MPLAB ASM30 Assembler produces relocatable
machine code from symbolic assembly language for
dsPIC30F devices. MPLAB C30 C Compiler uses the
assembler to produce its object file. The assembler
generates relocatable object files that can then be
archived or linked with other relocatable object files and
archives to create an executable file. Notable features
of the assembler include:

» Support for the entire dsPIC30F instruction set
» Support for fixed-point and floating-point data
* Command line interface

» Rich directive set

» Flexible macro language

« MPLAB IDE compatibility

23.6 MPLAB SIM Software Simulator

The MPLAB SIM Software Simulator allows code
development in a PC-hosted environment by simulat-
ing the PIC MCUs and dsPIC® DSCs on an instruction
level. On any given instruction, the data areas can be
examined or modified and stimuli can be applied from
a comprehensive stimulus controller. Registers can be
logged to files for further run-time analysis. The trace
buffer and logic analyzer display extend the power of
the simulator to record and track program execution,
actions on 1/O, most peripherals and internal registers.

The MPLAB SIM Software Simulator fully supports
symbolic debugging using the MPLAB C18 and
MPLAB C30 C Compilers, and the MPASM and
MPLAB ASM30 Assemblers. The software simulator
offers the flexibility to develop and debug code outside
of the hardware laboratory environment, making it an
excellent, economical software development tool.
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TABLE 24-32: 12Cx BUS DATA TIMING REQUIREMENTS (MASTER MODE)

AC CHARACTERISTICS

Standard Operating Conditions: 3.0V to 3.6V
(unless otherwise stated)
-40°C < TA < +85°C for Industrial

Operating temperature

P;r:m Symbol Characteristic Min(") Max Units Conditions
IM10 | TLo:scL |Clock Low Time | 100 kHz mode | Tcv/2 (BRG + 1) — us —
400 kHz mode | Tcy/2 (BRG + 1) — us —
1 MHz mode® | Tcv/2 BRG+1) | — us —
IM11 THizscL | Clock High Time | 100 kHz mode | Tcy/2 (BRG + 1) — us —
400 kHz mode | Tcy/2 (BRG + 1) — us —
1 MHz mode® | Tcv/2 BRG+1) | — us —
IM20 Tr:scL | SDAx and SCLx | 100 kHz mode — 300 ns CB is specified to be
Fall Time 400 kHz mode | 20+ 0.1 CB 300 ns |from 10 to 400 pF
1 MHz mode(? — 100 ns
IM21 TR:scL |SDAx and SCLx | 100 kHz mode — 1000 ns CB is specified to be
Rise Time 400 kHz mode | 20+ 0.1 CB 300 ns |from 10 to 400 pF
1 MHz mode(? — 300 ns
IM25 | Tsu:DAT | Data Input 100 kHz mode 250 — ns —
Setup Time 400 kHz mode 100 — ns
1 MHz mode(® 40 — ns
IM26 | THD:DAT | Data Input 100 kHz mode 0 — us —
Hold Time 400 kHz mode 0 0.9 us
1 MHz mode(? 0.2 — us
IM30 Tsu:sTA | Start Condition | 100 kHz mode | Tcy/2 (BRG + 1) — us Only relevant for
Setup Time 400 kHz mode | Tcy/2 (BRG+1) | — us |Repeated Start
1 MHz mode@ | Tcv2 BRG+1) | — ps | condition
IM31 THD:STA | Start Condition | 100 kHz mode | Tcy/2 (BRG + 1) — us Atfter this period the
Hold Time 400 kHz mode | Tcy/2 (BRG + 1) _ us first clock pulse is
1 MHz mode® | Tcv2 BRG+1) | — us | 9enerated
IM33 Tsu:sTO | Stop Condition | 100 kHz mode | Tcy/2 (BRG + 1) — us —
Setup Time 400 kHz mode | Tcy/2 (BRG+1) | — us
1 MHz mode®® | Tcv/2 BRG+1) | — us
IM34 THD:STO | Stop Condition | 100 kHz mode | Tcy/2 (BRG + 1) — ns —
Hold Time 400 kHz mode | Tcy/2 (BRG + 1) — ns
1 MHz mode® | Tcv/2 BRG+1) | — ns
IM40 | TAaA:scL | Output Valid 100 kHz mode — 3500 ns —
From Clock 400 kHz mode — 1000 ns —
1 MHz mode(? — 400 ns —
IM45 | TBF:SDA | Bus Free Time | 100 kHz mode 4.7 — us Time the bus must be
400 kHz mode 1.3 — us |free before anew
1 MHz mode® 05 — us transmission can start

IM50 Cs Bus Capacitive Loading — 400 pF —

Note 1: BRG is the value of the 12C Baud Rate Generator. Refer to Section 19. “Inter-Integrated Circuit™
(IZCT"")” (DS70235) in the “PIC24H Family Reference Manual”. Please see the Microchip website
(www.microchip.com) for the latest PIC24H Family Reference Manual chapters.

2: Maximum pin capacitance = 10 pF for all I2Cx pins (for 1 MHz mode only).
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TABLE 24-39: ADC CONVERSION (10-BIT MODE) TIMING REQUIREMENTS

Standard Operating Conditions: 3.0V to 3.6V
AC CHARACTERISTICS (unless otherwise stated)
Operating temperature -40°C < TA < +85°C for Industrial
P.;rgm Symbol Characteristic Min. | Typ | Max. | Units Conditions
Clock Parameters
AD50 |TaD ADC Clock Period 76 — — ns —
AD51 |tRC ADC Internal RC Oscillator Period — 250 — ns —
Conversion Rate
AD55 |tcoNv  |Conversion Time — 12 TAD — — —
AD56 |FcNv Throughput Rate — — 1.1 Msps —
ADS57 |TsAMP |Sample Time 2 TAD — — — —
Timing Parameters
AD60 |tPcCS Conversion Start from Sample 2.0 TAD — 3.0 TaD —  |Auto-Convert Trigger
Trigger(z) not selected
ADG61 |tPss Sample Start from Setting 2.0 TAD — 3.0 TAD — —
Sample (SAMP) bit(?
AD62 |tcss Conversion Completion to — 0.5 TaD — — —
Sample Start (ASAM = 1)@
AD63 |tbPu Time to Stabilize Analog Stage — — 20 us —
from ADC Off to ADC On(23)
Note 1: These parameters are characterized but not tested in manufacturing.
2: Because the sample caps eventually loses charge, clock rates below 10 kHz may affect linearity
performance, especially at elevated temperatures.
3: tDPU is the time required for the ADC module to stabilize when it is turned on (AD1CON1<ADON> = 1).

During this time, the ADC result is indeterminate.
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ADxPCFGL (ADCx Port Configuration Low).............
CiBUFPNT1 (ECAN Filter 0-3 Buffer Pointer)
CiBUFPNT2 (ECAN Filter 4-7 Buffer Pointer)
CiBUFPNT3 (ECAN Filter 8-11 Buffer Pointer)......... 189
CiBUFPNT4 (ECAN Filter 12-15 Buffer Pointer)....... 190
CiCFG1 (ECAN Baud Rate Configuration 1) ............ 186
CiCFG2 (ECAN Baud Rate Configuration 2) ..... ... 187
CiCTRL1 (ECAN Control 1) ......cccovcvevvreenene. .. 178

CiCTRL2 (ECAN Control 2) .......cccccevvreennenne. . 179
CiEC (ECAN Transmit/Receive Error Count).. ...185
CiFCTRL (ECAN FIFO Control).........cccccerunee. ... 181
CiFEN1 (ECAN Acceptance Filter Enable).. ...188
CiFIFO (ECAN FIFO Status).......cccovveerereeierreene. 182
CiFMSKSEL1 (ECAN Filter 7-0 Mask Selection)..... 192,
193
CiINTE (ECAN Interrupt Enable) .........ccceoeeniiinns 184
CiINTF (ECAN Interrupt Flag)........cccoeeiieniniiianinens 183
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BT e 191
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FIEI) et 191
CiRXFUL1 (ECAN Receive Buffer Full 1)................. 195
CiRXFUL2 (ECAN Receive Buffer Full 2)................. 195
CiRXMnEID (ECAN Acceptance Filter Mask n Extended
1deNtifier) ......cceeiiiee e 194
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CiVEC (ECAN Interrupt Code).........ccccueeerinennne ...180
CLKDIV (Clock Divisor)............ ...126
CORCON (Core Control) ..........cc...... ..23,72
DMACSO0 (DMA Controller Status 0).........cccccueeeennee. 117

DMACS1 (DMA Controller Status 1)............... .. 119
DMAXCNT (DMA Channel x Transfer Count). ... 116
DMAXCON (DMA Channel x Control)...........ccceeeuneee. 113
DMAXPAD (DMA Channel x Peripheral Address)..... 116
DMAXREQ (DMA Channel x IRQ Select) ................. 114

DMAXSTA (DMA Channel x RAM Start Address A) . 115
DMAXSTB (DMA Channel x RAM Start Address B) . 115

DSADR (Most Recent DMA RAM Address).............. 120
I2CXCON (12CxX CoNtrol) .......ccecvereenienieieneeeenieeeens 163
I2CxMSK (I12Cx Slave Mode Address Mask)............ 167
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ICXCON (Input Capture x Control) ..........ccceeueeeennen. 150
IECO (Interrupt Enable Control 0)
IEC1 (Interrupt Enable Control 1)
IEC2 (Interrupt Enable Control 2)
IEC3 (Interrupt Enable Control 3)
IEC4 (Interrupt Enable Control 4) ..
IFSO (Interrupt Flag Status 0) ........ccccoeviieiiineiieene
IFS1 (Interrupt Flag Status 1)
IFS2 (Interrupt Flag Status 2)
IFS3 (Interrupt Flag Status 3)
IFS4 (Interrupt Flag Status 4)
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IPCO (Interrupt Priority Control 0)
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PLLFBD (PLL Feedback Divisor) .........cccccueeneernenns
PMD1 (Peripheral Module Disable Control Register 1)..
133
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135
PMD3 (Peripheral Module Disable Control Register 3)..
137
RCON (Reset Control).........cccceeveiinieiniiiiiceiceneeeen
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146
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147
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