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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

dsPIC

16-Bit

60 MIPs

CANbus, I2C, IrDA, LINbus, QEI, SPI, UART/USART, USB OTG
Brown-out Detect/Reset, DMA, Motor Control PWM, POR, PWM, WDT
51

256KB (85.5K x 24)

FLASH

12K x 16

3V ~ 3.6V

A/D 24x10/12b

Internal

-40°C ~ 85°C (TA)

Surface Mount

64-TQFP

64-TQFP (10x10)
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dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

REGISTER 3-2: CORCON: CORE CONTROL REGISTER

R/W-0 u-0 R/W-0 R/W-0 R/W-0 R-0 R-0 R-0
VAR — us<1:0>(" EDT(1:2) DL<2:0>("

bit 15 bit 8
R/W-0 R/W-0 R/W-1 R/W-0 R/C-0 R-0 R/W-0 R/W-0
SATAM) saTB() sSATDW(M | AccsaT®) | |pL3G) SFA RND() IF(M

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 VAR: Variable Exception Processing Latency Control bit

1 = Variable exception processing is enabled
0 = Fixed exception processing is enabled

bit 14 Unimplemented: Read as ‘0’
bit 13-12 US<1:0>: DSP Multiply Unsigned/Signed Control bits(?)

11 = Reserved

10 = DSP engine multiplies are mixed-sign
01 = DSP engine multiplies are unsigned
00 = DSP engine multiplies are signed

bit 11 EDT: Early DO Loop Termination Control bit(1-2)
1 = Terminates executing DO loop at end of current loop iteration
0 = No effect

bit 10-8 DL<2:0>: DO Loop Nesting Level Status bits(!)

111 =7 DO loops are active

001 =1 DO loop is active
000 =0 DO loops are active
bit 7 SATA: ACCA Saturation Enable bit(")
1 = Accumulator A saturation is enabled
0 = Accumulator A saturation is disabled
bit 6 SATB: ACCB Saturation Enable bit(")
1 = Accumulator B saturation is enabled
0 = Accumulator B saturation is disabled
bit 5 SATDW: Data Space Write from DSP Engine Saturation Enable bit()
1 = Data space write saturation is enabled
0 = Data space write saturation is disabled
bit 4 ACCSAT: Accumulator Saturation Mode Select bit(")
1 = 9.31 saturation (super saturation)
0 = 1.31 saturation (normal saturation)
bit 3 IPL3: CPU Interrupt Priority Level Status bit 3()

1 = CPU Interrupt Priority Level is greater than 7
0 = CPU Interrupt Priority Level is 7 or less

Note 1: This bit is available on dsPIC33EPXXX(GP/MC/MU)806/810/814 devices only.
2: This bit is always read as ‘0’.
3: The IPL3 bit is concatenated with the IPL<2:0> bits (SR<7:5>) to form the CPU Interrupt Priority Level.
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TABLE 4-41: PERIPHERAL PIN SELECT INPUT REGISTER MAP FOR dsPIC33EPXXXMU810 DEVICES ONLY (CONTINUED)

N';irI:e Addr. | Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit8 Bit 7 Bit 6 Bit 5 Bit4 Bit3 Bit 2 Bit 1 Bit 0 Reﬁltlets
RPINR35 | 06E6 — IC14R<6:0> — IC13R<6:0> 0000
RPINR36 | 06E8 — IC16R<6:0> — IC15R<6:0> 0000
RPINR37 | 06EA — SYNCI1R<6:0> — OCFCR<6:0> 0000
RPINR38 | 06EC — DTCMP1R<6:0> — SYNCI2R<6:0> 0000
RPINR39 | 06EE — DTCMP3R<6:0> — DTCMP2R<6:0> 0000
RPINR40 | 06FO0 — DTCMP5R<6:0> — DTCMP4R<6:0> 0000
RPINR41 | 06F2 | — — [ = 1T =1 =1 =1T1=1T = — DTCMP6R<6:0> 0000
RPINR42 | 06F4 — FLT6R<6:0> — FLT5R<6:0> 0000
RPINR43 | 06F6 | — — [ = 1T =1 =1 =1T1=1T = — FLT7R<6:0> 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

718/018(ND/dD)XXXdIPZIId PuUe +18/018/908(NIN/ON/AD)XXXJIEEDIdSP
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TABLE 4-67:

PORTG REGISTER MAP FOR dsPIC33EPXXX(GP/MC)806 AND PIC24EPXXXGP806 DEVICES ONLY

N';irlr?e Addr. | Bit15 Bit 14 Bit 13 Bit 12 Bit11 | Bit10 Bit9 Bit 8 Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Re’:tts
TRISG 0E60 — — — — — — TRISGY | TRISG8 | TRISG7 | TRISG6 — — TRISG3 TRISG2 — — 03C0
PORTG | OE62 — — — — — — RG9 RG8 RG7 RG6 — — RG3M RG2(" — — xxxx
LATG 0E64 — — — — — — LATG9 LATG8 LATG7 LATG6 — — LATG3 LATG2 — — XXXX
ODCG 0E66 — — — — — — — — — — — — ODCG3 ODCG2 — — 0000
CNENG | OE68 — — — — — — | CNIEGY | CNIEGS | CNIEG7 | CNIEG6 | — — |cNIEG3! [eNIEG2(M | — — 0000
CNPUG | OE6A — — — — — — CNPUG9 | CNPUGS8 | CNPUG7 | CNPUG6 — — CNPUG3 | CNPUG2 — — 0000
CNPDG | OE6C — — — — — — CNPDG9 | CNPDG8 | CNPDG7 | CNPDG6 — — CNPDG3 | CNPDG2 — — 0000
ANSELG | OE6E — — — — — — ANSG9 | ANSG8 | ANSG7 | ANSG6 — — — — — — 03C0
Legend: x =unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

Note 1: If RG2 and RG3 are used as general purpose inputs, the VusB3v3 pin must be connected to VDD.
TABLE 4-68: PORTG REGISTER MAP FOR dsPIC33EPXXXMU806 DEVICES ONLY

N';irI:e Addr.| Bit15 Bit 14 Bit 13 Bit 12 Bit11 | Bit10 Bit9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Re’:tts
TRISG 0E60 — — — — — — TRISGY | TRISG8 | TRISG7 | TRISG6 — — — — — — 03C0
PORTG | OE62 — — — — — — RG9 RG8 RG7 RG6 — — RG3M rRG2(" — — xxxxX
LATG 0E64 — — — — — — LATG9 LATG8 LATG7 LATG6 — — — — — — XXXX
ODCG 0E66 — — — — — — — — — — — — — — — — 0000
CNENG | OE68 — — — — — — | CNIEGY | CNIEGS | CNIEG7 | CNIEG6 | — — |cNiEG3! [eNIEG2(M | — — 0000
CNPUG | OE6A — — — — — — CNPUG9 | CNPUGS8 | CNPUG7 | CNPUG6 — — — — — — 0000
CNPDG | OE6C — — — — — — CNPDG9 | CNPDG8 | CNPDG7 | CNPDG6 — — — — — — 0000
ANSELG | OE6E — — — — — — ANSG9 | ANSG8 | ANSG7 | ANSG6 — — — — — — 03C0
Legend: x =unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

Note 1: If RG2 and RG3 are used as general purpose inputs, the VusB3v3 pin must be connected to VDD.

718/018(ND/dD)XXXdIPZIId PUe +1.8/018/908(NIN/ON/AD)XXXJIEEDIdSP



dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

REGISTER 5-2: NVMADRU: NONVOLATILE MEMORY UPPER ADDRESS REGISTER
U-0 U-0 u-0 U-0 u-0 u-0 U-0 U-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
NVMADRU<7:0>
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 15-8 Unimplemented: Read as ‘0’
bit 7-0 NVMADRU<7:0>: Nonvolatile Memory Upper Write Address bits
Selects the upper 8 bits of the location to program or erase in program Flash memory. This register
may be read or written by the user application.
REGISTER 5-3: NVMADR: NONVOLATILE MEMORY ADDRESS REGISTER
R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
NVMADR<15:8>
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
NVMADR<7:0>
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 15-0 NVMADR<15:0>: Nonvolatile Memory Write Address bits
Selects the lower 16 bits of the location to program or erase in program Flash memory. This register
may be read or written by the user application.
REGISTER 5-4: NVMKEY: NONVOLATILE MEMORY KEY REGISTER
u-0 U-0 u-0 U-0 u-0 u-0 U-0 U-0
bit 15 bit 8
W-0 W-0 W-0 W-0 W-0 W-0 W-0 W-0
NVMKEY<7:0>
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 15-8
bit 7-0

Unimplemented: Read as ‘0’
NVMKEY<7:0>: Key Register (write-only) bits

© 2009-2012 Microchip Technology Inc.
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dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

7.4 Interrupt Resources

Many useful resources related to Interrupts are pro-
vided on the main product page of the Microchip web
site for the devices listed in this data sheet. This
product page, which can be accessed using this link,
contains the latest updates and additional information.

Note: Inthe eventyou are not able to access the
product page using the link above, enter
this URL in your browser:
http://www.microchip.com/wwwproducts/
Devices.aspx?dDocName=en554310

7.4.1 KEY RESOURCES

* Section 6. “Interrupts” (DS70600) in the
“dsPIC33E/PIC24E Family Reference Manual”

* Code Samples

* Application Notes

» Software Libraries

* Webinars

» All related “dsPIC33E/PIC24E Family Reference
Manual” Sections

» Development Tools

7.5 Interrupt Control and Status
Registers

dsPIC33EPXXX(GP/MC/MU)806/810/814 and
PIC24EPXXX(GP/GU)810/814 devices implement
the following registers for the interrupt controller:

* INTCON1-INTCON4

* INTTREG

7.5.1 INTCON1 THROUGH INTCON4

Global interrupt control functions are controlled from
INTCON1, INTCONZ2, INTCON3 and INTCON4.

INTCON1 contains the Interrupt Nesting Disable bit
(NSTDIS) as well as the control and status flags for the
processor trap sources.

The INTCON2 register controls external interrupt
request signal behavior and software trap enable. This
register also contains the Global Interrupt Enable bit
(GIE).

INTCONS contains the status flags for the USB, DMA
and DO stack overflow status trap sources.

The INTCON4 register contains the software
generated Hard Trap Status bit (SGHT).

7.5.2 IFSx

The IFS registers maintain all of the interrupt request
flags. Each source of interrupt has a status bit, which is
set by the respective peripherals or external signal and
is cleared via software.

7.5.3 IECx

The IEC registers maintain all of the interrupt enable
bits. These control bits are used to individually enable
interrupts from the peripherals or external signals.

7.5.4 IPCx

The IPC registers are used to set the Interrupt Priority
Level for each source of interrupt. Each user interrupt
source can be assigned to one of eight priority levels.

7.5.5 INTTREG

The INTTREG register contains the associated
interrupt vector number and the new CPU Interrupt
Priority Level, which are latched into the vector number
(VECNUM<7:0>) and Interrupt level bit (ILR<3:0>)
fields in the INTTREG register. The new Interrupt
Priority Level is the priority of the pending interrupt.

The interrupt sources are assigned to the IFSx, IECx
and IPCx registers in the same sequence as they are
listed in Table 7-1. For example, the INTO (External
Interrupt 0) is shown as having Vector Number 8 and a
natural order priority of 0. Thus, the INTOIF bit is found
in IFS0<0>, the INTOIE bit in IEC0<0> and the INTOIP
bits in the first position of IPCO (IPC0<2:0>).

7.5.6 STATUS/CONTROL REGISTERS

Although these registers are not specifically part of the
interrupt control hardware, two of the CPU Control
registers contain bits that control interrupt functionality.
For more information on these registers refer to
Section 2. “CPU” (DS70359) in the “dsPIC33E/
PIC24E Family Reference Manual’.

* The CPU STATUS register, SR, contains the
IPL<2:0> bits (SR<7:5>). These bits indicate the
current CPU Interrupt Priority Level. The user
software can change the current CPU priority
level by writing to the IPL bits.

* The CORCON register contains the IPL3 bit
which, together with IPL<2:0>, also indicates the
current CPU priority level. IPL3 is a read-only bit
so that trap events cannot be masked by the user
software.

All Interrupt registers are described in Register 7-3
through Register 7-7 in the following pages.

DS70616G-page 150
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dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

REGISTER 11-3: RPINR2: PERIPHERAL PIN SELECT INPUT REGISTER 2

uU-0 uU-0 U-0 uU-0 U-0 uU-0 uU-0 uU-0
bit 15 bit 8
u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— INT4R<6:0>
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 15-7 Unimplemented: Read as ‘0’
bit 6-0 INT4R<6:0>: Assign External Interrupt 4 (INT4) to the Corresponding RPn/RPIn Pin bits

(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss

DS70616G-page 222 © 2009-2012 Microchip Technology Inc.



dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

REGISTER 11-18: RPINR17: PERIPHERAL PIN SELECT INPUT REGISTER 17
(dsPIC33EPXXXMU806/810/814 DEVICES ONLY)

u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— | HOME2R<6:0>(")
bit 15 bit 8
U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— INDX2R<6:0>(")
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 14-8 HOME2R<6:0>: Assign QEI2 HOME2 (HOMEZ2) to the Corresponding RPn/RPIn Pin bits(!)

(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss

bit 7 Unimplemented: Read as ‘0’

bit 6-0 INDX2R<6:0>: Assign QEI2 INDEX2 (INDX2) to the Corresponding RPn/RPIn Pin bits(1)
(see Table 11-2 for input pin selection numbers)

1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss

Note 1: These bits are available on dsPIC33EPXXX(MC/MU)806/810/814 devices only.

© 2009-2012 Microchip Technology Inc. DS70616G-page 237



dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

REGISTER 11-39: RPINR39: PERIPHERAL PIN SELECT INPUT REGISTER 39

u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— DTCMP3R<6:0>
bit 15 bit 8
u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— DTCMP2R<6:0>
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 14-8 DTCMP3R<6:0>: Assign PWM Dead-Time Compensation Input 3 to the Corresponding RPn/RPIn Pin bits

(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss
bit 7 Unimplemented: Read as ‘0’
bit 6-0 DTCMP2R<6:0>: Assign PWM Dead-Time Compensation Input 2 to the Corresponding RPn/RPIn Pin bits
(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss

© 2009-2012 Microchip Technology Inc. DS70616G-page 257



dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

REGISTER 11-49: RPORS5: PERIPHERAL PIN SELECT OUTPUT REGISTER 5

uU-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — RP84R<5:0>
bit 15 bit 8
uU-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — RP82R<5:0>
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 15-14 Unimplemented: Read as ‘0’
bit 13-8 RP84R<5:0>: Peripheral Output Function is Assigned to RP84 Output Pin bits
(see Table 11-3 for peripheral function numbers)
bit 7-6 Unimplemented: Read as ‘0’
bit 5-0 RP82R<5:0>: Peripheral Output Function is Assigned to RP82 Output Pin bits

(see Table 11-3 for peripheral function numbers)

REGISTER 11-50: RPORG6: PERIPHERAL PIN SELECT OUTPUT REGISTER 6

uU-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — RP87R<5:0>
bit 15 bit 8
uU-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — RP85R<5:0>
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 15-14 Unimplemented: Read as ‘0’
bit 13-8 RP87R<5:0>: Peripheral Output Function is Assigned to RP87 Output Pin bits
(see Table 11-3 for peripheral function numbers)
bit 7-6 Unimplemented: Read as ‘0’
bit 5-0 RP85R<5:0>: Peripheral Output Function is Assigned to RP85 Output Pin bits

(see Table 11-3 for peripheral function numbers)
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dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

REGISTER 17-4: POSxCNTH: POSITION COUNTER x HIGH WORD 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
POSCNT<31:24>
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
POSCNT<23:16>
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 15-0 POSCNT<31:16>: High Word Used to Form 32-Bit Position Counter Register (POSxCNT) bits

REGISTER 17-5: POSxCNTL: POSITION COUNTER x LOW WORD 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
POSCNT<15:8>
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
POSCNT<7:0>
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 15-0 POSCNT<15:0>: Low Word Used to Form 32-Bit Position Counter Register (POSxCNT) bits

REGISTER 17-6: POSxHLD: POSITION COUNTER x HOLD 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
POSHLD<15:8>
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
POSHLD<7:0>
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 15-0 POSHLD<15:0>: Hold Register for Reading and Writing POSXCNTH bits

DS70616G-page 330 © 2009-2012 Microchip Technology Inc.



dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

REGISTER 22-29: UxFRML: USB FRAME NUMBER LOW REGISTER

u-0 u-0 U-0 u-0 U-0 U-0 u-0 U-0

bit 15 bit 8
R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0

FRM<7:0>

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 15-8 Unimplemented: Read as ‘0’

bit 7-0 FRM<7:0>: 11-Bit Frame Number Lower 8 bits

These register bits are updated with the current frame number whenever a SOF token is received.

© 2009-2012 Microchip Technology Inc.
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dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

REGISTER 25-6: CVRCON: COMPARATOR VOLTAGE REFERENCE CONTROL REGISTER

U-0 U-0 U-0 u-0 U-0 R/W-0 R/W-0 R/W-0
— — — — — VREFSEL BGSEL<1:0>
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
CVREN CVROE(" CVRR CVRSS CVR<3:0>
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 15-11 Unimplemented: Read as ‘0’
bit 10 VREFSEL: Voltage Reference Select bit

1 = CVREFIN = VREF+
0 = CVREFIN is generated by the resistor network
bit 9-8 BGSEL<1:0>: Band Gap Reference Source Select bits
11 = IVREF = VRer+(?2
10 = IVRer = 0.20V (nominal)
01 = IVRer = 0.60V (nominal)
00 = IVREF = 2.20V (nominal)
bit 7 CVREN: Comparator Voltage Reference Enable bit
1 = Comparator voltage reference circuit powered on
0 = Comparator voltage reference circuit powered down
bit 6 CVROE: Comparator Voltage Reference Output Enable bit(")
1 = Voltage level is output on CVREF pin
0 = Voltage level is disconnected from CVREF pin
bit 5 CVRR: Comparator Voltage Reference Range Selection bit
1 = CVRSRC/24 step-size
0 = CVRSRC/32 step-size
bit 4 CVRSS: Comparator Voltage Reference Source Selection bit
1 = Comparator voltage reference source, CVRSRC = (VREF+) — (VREF-)(2)
0 = Comparator voltage reference source, CVRSRC = AVDD — AVSS
bit 3-0 CVR<3:0> Comparator Voltage Reference Value Selection 0 < CVR<3:0> < 15 bits

When CVRR = 1:
CVREFIN = (CVR<3:0>/24) « (CVRSRC)

When CVRR = 0:
CVREFIN = 1/4 + (CVRSRC) + (CVR<3:0>/32) » (CVRSRC)

Note 1: CVROE overrides the TRIS bit setting.
2: Selecting BGSEL<1:0> =11 and CVRSS = 1 is invalid and will produce unpredictable results.
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REGISTER 26-2: PADCFG1: PAD CONFIGURATION CONTROL REGISTER
U-0 uU-0 uU-0 uU-0 uU-0 uU-0 uU-0 uU-0
bit 15 bit 8
uU-0 uU-0 uU-0 uU-0 uU-0 U-0 R/W-0 R/W-0
— — — — — — RTSECSEL™M | PMPTTL
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bitis set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-2 Unimplemented: Read as ‘0’
bit 1 RTSECSEL: RTCC Seconds Clock Output Select bit("

1 = RTCC seconds clock is selected for the RTCC pin
0 = RTCC alarm pulse is selected for the RTCC pin

bit 0 Not used by the RTCC module.

Note 1: To enable the actual RTCC output, the RTCOE bit (RCFGCAL<10>) must be set.
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REGISTER 28-2: PMMODE: PARALLEL MASTER PORT MODE REGISTER (CONTINUED)

bit 1-0 WAITE<1:0>: Data Hold After Strobe Wait State Configuration bits("2:3)
11 = Wait of 4 TP
10 = Wait of 3 TP
01 =Waitof 2 TP
00 = Wait of 1 TP

Note 1: The applied Wait state depends on whether data and address are multiplexed or demultiplexed. See
Section 28.4.1.8. “Wait States” in Section 28. “Parallel Master Port (PMP)” (DS70576) in the
“dsPIC33E/PIC24E Family Reference Manual” for more information.

2: WAITB<1:0> and WAITE<1:0> bits are ignored whenever WAITM<3:0> = 0000.
3: Tp=1/FP.
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FIGURE 32-17: SPI1, SPI3 AND SPI4 MASTER MODE (FULL-DUPLEX, CKE = 1, CKP = x,
SMP = 1) TIMING CHARACTERISTICS
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Note: Refer to Figure 32-1 for load conditions.

TABLE 32-35: SPI1, SPI3 AND SPI4 MASTER MODE (FULL-DUPLEX, CKE = 1, CKP = x, SMP =1)
TIMING REQUIREMENTS

Standard Operating Conditions: 3.0V to 3.6V
(unless otherwise stated)
AC CHARACTERISTICS Operating temperature  -40°C < TA < +85°C for Industrial
-40°C < TA < +125°C for Extended
Param. | Symbol Characteristic(!) Min. | Typ.? | Max. | Units Conditions
SP10 TscP Maximum SCKx Frequency — — 9 MHz | See Note 3
SP20 TscF SCKx Output Fall Time — — — ns See Parameter DO32
and Note 4
SP21 TscR SCKx Output Rise Time — — — ns See Parameter DO31
and Note 4
SP30 TdoF SDOx Data Output Fall Time — — — ns See Parameter DO32
and Note 4
SP31 TdoR SDOx Data Output Rise Time — — — ns See Parameter DO31
and Note 4
SP35 TscH2doV, | SDOx Data Output Valid After — 6 20 ns
TscL2doV | SCKx Edge
SP36 TdoV2sc, |SDOx Data Output Setup to 30 — — ns
TdoV2scL | First SCKx Edge
SP40 TdiV2scH, |Setup Time of SDIx Data 30 — — ns
TdiV2scL |Input to SCKx Edge
SP41 TscH2diL, |Hold Time of SDIx Data Input 30 — — ns
TscL2diL |to SCKx Edge

Note 1: These parameters are characterized, but are not tested in manufacturing.
2: Datain “Typ” column is at 3.3V, +25°C unless otherwise stated.
3:  The minimum clock period for SCKx is 111 ns. The clock generated in Master mode must not violate this
specification.
4: Assumes 50 pF load on all SPIx pins.
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FIGURE 32-19: SPI1, SPI3 AND SPI4 SLAVE MODE (FULL-DUPLEX, CKE =1, CKP = 0, SMP = 0)
TIMING CHARACTERISTICS
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Note: Refer to Figure 32-1 for load conditions.
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FIGURE 32-38: ADC CONVERSION (10-BIT MODE) TIMING CHARACTERISTICS
(CHPS<1:0> = 01, SIMSAM = 0, ASAM = 0, SSRC<2:0> = 000, SSRCG = 0)
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(@ — Software sets ADx1CON1. SAMP to start sampling. () - Convert bit 9.
@ — Sampling starts after discharge period. TSAMP is described in @ — Convert bit 8.
Section 16. “Analog-to-Digital Converter (ADC)” (DS70621) of the .
“dsPIC33E/PIC24E Family Reference Manual”. @ - Convert bit 0.
@ — Software clears ADxCON1. SAMP to start conversion. — One TAD for end of conversion.

@ — Sampling ends, conversion sequence starts.

FIGURE 32-39: ADC CONVERSION (10-BIT MODE) TIMING CHARACTERISTICS (CHPS<1:0> =01,
SIMSAM = 0, ASAM =1, SSRC<2:0> =111, SSRCG = 0, SAMC<4:0> = 00010)
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@ — Software sets ADXCON1. ADON to start AD operation. @ — Convert bit 0.
@ — Sampling starts after discharge period. TSAMP is described in @ — One TAD for end of conversion.
Section 16. “Analog-to-Digital Converter (ADC)” (DS70621) ) )
of the “dsPIC33E/PIC24E Family Reference Manual’. @ — Begin conversion of next channel.
@ ~ Convert bit 9. — Sample for time specified by SAMC<4:0>.
@ - Convert bit 8.
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64-Lead Plastic Quad Flat, No Lead Package (MR) — 9x9x0.9 mm Body [QFN]
With 7.15 x 7.15 Exposed Pad [QFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Units MILLIMETERS

Dimension Limits|  MIN | NOM | MAX
Number of Pins N 64
Pitch e 0.50 BSC
Overall Height A 0.80 0.90 1.00
Standoff A1 0.00 0.02 0.05
Contact Thickness A3 0.20 REF
Overall Width E 9.00 BSC
Exposed Pad Width E2 7.05 | 7.15 | 7.50
Overall Length D 9.00 BSC
Exposed Pad Length D2 7.05 7.15 7.50
Contact Width b 0.18 0.25 0.30
Contact Length L 0.30 0.40 0.50
Contact-to-Exposed Pad K 0.20 - -

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package is saw singulated.
3. Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-149C Sheet 2 of 2
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64-Lead Plastic Thin Quad Flatpack (PT) 10x10x1 mm Body, 2.00 mm Footprint [TQFP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

‘£ R TART :
L= =
0o

RECOMMENDED LAND PATTERN

Units MILLIMETERS

Dimension Limits|  MIN [ NOM | MAX
Contact Pitch E 0.50 BSC
Contact Pad Spacing C1 11.40
Contact Pad Spacing C2 11.40
Contact Pad Width (X64) X1 0.30
Contact Pad Length (X64) Y1 1.50
Distance Between Pads G 0.20

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-2085B
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CxRXFUL1 (ECANXx Receive Buffer Full 1)....
CxRXFUL2 (ECANx Receive Buffer Full 2) ..............
CxRXMnEID (ECANXx Acceptance Filter Mask n

Extended Identifier)........ccccccooiniiiiiiniiiiee, 377
CxRXMnSID (ECANx Acceptance Filter Mask n
Standard Identifier) .........ccocooeieiiiiiiiiieee 377

CxRXOVF1 (ECANx Receive Buffer Overflow 1) ..... 379
CxRXOVF2 (ECANx Receive Buffer Overflow 2) ..... 379
CxTRmnCON (ECANXx TX/RX Buffer m Control)...... 380
CxVEC (ECANX Interrupt Code).........cccevrvvenieennnnne 364
DCICON1 (DCI Control 1).... .

DCICONZ2 (DCI Control 2).... ...432
DCICONS3 (DCI Control 3).......cccecerererieieiirenreneenens 433
DCISTAT (DCI Status) .....ceoverueeierieeieseeiere e 434
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Collision Status)........cccovveeieiiiiiiiciecceeee
DMARQC (DMA Request Collision Status) ....
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DMAXREQ (DMA Channel x IRQ Select) ................. 164
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Address A, LOW) ..ccoeoiiiiiiiiiiiieccenc e 165
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Address B, High).......c.cooiiiiiiiiiiienceeee 166
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Address B, LOW) .....cceeeiiiiiiiiiieeieeeeeee e 166
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High AdAress) .......coovviriieiieiiieceeeee e 168
DSADRL (Most Recent DMA Data Space

LOW AdAreSS) ...ccouveeiiiiiieiieeie e 168
DTRx (PWMx Dead-Time) ........cccceevveeneercecennnn. ...310
FCLCONXx (PWMx Fault Current-Limit Control)........ 315
I2CXCON (12Cx Control) .........ccovevveeerieniieennens ... 348
I2CxMSK (12Cx Slave Mode Address Mask) .. ...352
[2CXSTAT (12Cx Status) ....cccvvrvveeerieiirieiee ...350
ICXCON1 (Input Capture x Control 1)... ... 283
ICXCON2 (Input Capture x Control 2)........... ...284
INDXXCNTH (Index Counter x High Word)..... ... 331

INDXXCNTL (Index Counter x Low Word) ...
INDXxHLD (Index Counter x Hold) ..............
INTCON1 (Interrupt Control 1).......cccceeviveeaniineainenn.
INTCON2 (Interrupt Control 2).........cccceevierieeneeennnn.
INTCONS (Interrupt Control 3)....
INTCON4 (Interrupt Control 4).........ceeveeeeeiieneninenn.
INTTREG (Interrupt Control and Status)...................
INTXHLDH (Interval Timer x Hold High Word)..........
INTXHLDL (Interval Timer x Hold Low Word) ...........
INTXTMRH (Interval Timer x High Word)..................
INTXTMRL (Interval Timer x Low Word)
IOCONX (PWMx 1/O Control)........cccceveeeereieineenens
LEBCONX (Leading-Edge Blanking Control) ............
LEBDLYXx (Leading-Edge Blanking Delay x)...
MDC (PWM Master Duty Cycle) ........cceiveeenuenennnnn.
NVMADR (Nonvolatile Memory Address).................
NVMADRU (Nonvolatile Memory

Upper AdAress).......coooueeeiieeeiiiieesiee e 139
NVMCON (Nonvolatile Memory (NVM) Control)....... 138
NVMKEY (Nonvolatile Memory Key) .........ccocvecueeae 139
OCxCON1 (Output Compare x Control 1) ................ 289

OCxCON2 (Output Compare x Control 2)................ 291
OSCCON (Oscillator Control)..........ccceeveeireerieeenennnn
OSCTUN (FRC Oscillator Tuning)

PADCFG1 (Pad Configuration Control)............ 454, 476
PDCx (PWMx Generator Duty Cycle).........ccccceeeeee 307
PHASEx (PWMx Primary Phase Shift)..................... 308
PLLFBD (PLL Feedback Divisor) .........c.ccceoveeenuennen. 186
PMADDR (Parallel Master Port Address)................. 473

PMAEN (Parallel Master Port Address Enable) ....... 474
PMCON (Parallel Master Port Control).....................
PMD1 (Peripheral Module Disable Control 1) ..........
PMD2 (Peripheral Module Disable Control 2) ..........
PMD3 (Peripheral Module Disable Control 3) ..........
PMD4 (Peripheral Module Disable Control 4) ..........
PMD5 (Peripheral Module Disable Control 5) ..........
PMD6 (Peripheral Module Disable Control 6) ..........
PMD?7 (Peripheral Module Disable Control 7) ..........
PMMODE (Parallel Master Port Mode) ....................
PMSTAT (Parallel Master Port Status)...........cc........
POSxXxCNTH (Position Counter x High Word) ..
POSXCNTL (Position Counter x Low Word).............
POSXHLD (Position Counter x Hold)..............cccceeee.
PTCON (PWM Time Base Control) ............ccccceeueenne
PTCON2 (Primary Master Clock

Divider Select 2) .......ccooveiiiiieiiieceee 299
PTPER (Primary Master Time Base Period) ............ 299
PWMCAPXx (Primary PWMx Time Base Capture) .... 320
PWMCONx (PWMx Control) ........ccoceeveieeneieenenens 305
QEIXCON (QEIX Control)........ccccvererieneneenieeieneeenn 324
QEIXGECH (QEIx Greater Than or Equal Compare

High WOrd) ..o 334
QEIXGECL (QEIx Greater Than or Equal Compare

LOW WOrd)......coiviiiicereecreece e 334

QEIXICH (QElIx Initialization/Capture High Word) .... 332
QEIXICL (QElIx Initialization/Capture Low Word)...... 332

QEIXIOC (QEIX I/O Control) ........cccereervreeneeerneenne 326
QEIXLECH (QEIx Less Than or Equal Compare

High Word) ..o 333
QEIXLECL (QEIx Less Than or Equal Compare

LOW WOTd).....oveuiemriieseeeeee e 333
QEIXSTAT (QEIX Status).......ccoceeiieenieiieeieeneeeen 328
RCFGCAL (RTCC Calibration and

Configuration) .........coccoevieiiiiiiiiee e 452
RCON (Reset Control).........ccoooeeeeiiiieniiieeiiee e 143

REFOCON (Reference Oscillator Control)................
RPINRO (Peripheral Pin Select Input 0) .......
RPINR1 (Peripheral Pin Select Input 1) ...................
RPINR10 (Peripheral Pin Select Input 10)
RPINR11 (Peripheral Pin Select Input 11)
RPINR12 (Peripheral Pin Select Input 12)
RPINR13 (Peripheral Pin Select Input 13)
RPINR14 (Peripheral Pin Select Input 14)
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