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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

60 MIPs

CANbus, I2C, IrDA, LINbus, SPI, UART/USART, USB OTG
Brown-out Detect/Reset, DMA, POR, PWM, WDT
83

512KB (170K x 24)

FLASH

24K x 16

3V ~ 3.6V

A/D 32x10b/12b

Internal

-40°C ~ 125°C (TA)

Surface Mount

121-TFBGA

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

FIGURE 2-1: RECOMMENDED
MINIMUM CONNECTION
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Note 1: |If the USB module is not used, VusB3v3 must be
connected to VDD, as shown.
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2: As an option, instead of a hard-wired connection, an
inductor (L1) can be substituted between VDD and
AVDD to improve ADC noise rejection. The inductor
impedance should be less than 1Q and the inductor
capacity greater than 10 mA.

Where:
f = F%/ (i.e., ADC conversion rate/2)
1
f= ——
(2nJLC)

2
Le ((2n;fc)

to ground. The type can be ceramic or tantalum. See
Section 32.0 “Electrical Characteristics” for
additional information.

The placement of this capacitor should be close to the
VcAP. It is recommended that the trace length not
exceeds one-quarter inch (6 mm). See Section 29.2
“On-Chip Voltage Regulator” for details.

24 Master Clear (MCLR) Pin

The MCLR pin provides two specific device
functions:

» Device Reset
» Device Programming and Debugging

During device programming and debugging, the
resistance and capacitance that can be added to the
pin must be considered. Device programmers and
debuggers drive the MCLR pin. Consequently,
specific voltage levels (VIH and VIL) and fast signal
transitions must not be adversely affected. Therefore,
specific values of R and C will need to be adjusted
based on the application and PCB requirements.

For example, as shown in Figure2-2, it is
recommended that the capacitor C, be isolated from
the MCLR pin during programming and debugging
operations.

Place the components as shown in Figure 2-2 within
one-quarter inch (6 mm) from the MCLR pin.

2.21 TANK CAPACITORS

On boards with power traces running longer than six
inches in length, it is suggested to use a tank capacitor
for integrated circuits including DSCs to supply a local
power source. The value of the tank capacitor should
be determined based on the trace resistance that con-
nects the power supply source to the device and the
maximum current drawn by the device in the applica-
tion. In other words, select the tank capacitor so that it
meets the acceptable voltage sag at the device. Typical
values range from 4.7 uF to 47 pF.

23 CPU Logic Filter Capacitor
Connection (VCAP)

A low-ESR (< 1 Ohms) capacitor is required on the
VcAP pin, which is used to stabilize the voltage
regulator output voltage. The VCAP pin must not be
connected to VDD and must have a capacitor greater
than 4.7 yF (10 pF is recommended), 16V connected

FIGURE 2-2: EXAMPLE OF MCLR PIN
CONNECTIONS
VDD
RrR(M
R1(2
MCLR
JP dsPIC33EP

Note 1: R < 10kQ is recommended. A suggested
starting value is 10 kQ. Ensure that the
MCLR pin VIH and VIL specifications are met.

2: R1< 470Q will limit any current flowing into
MCLR from the external capacitor C, in the
event of MCLR pin breakdown, due to
Electrostatic Discharge (ESD) or Electrical
Overstress (EOS). Ensure that the MCLR pin
VIH and VIL specifications are met.
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dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

3.6 CPU Resources

Many useful resources related to the CPU are provided
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

3.6.1 KEY RESOURCES

See Section 16. “CPU” (DS70359) in the
“dsPIC33E/PIC24E Family Reference Manual”

Code Samples
Application Notes
Software Libraries
Webinars

All related “dsPIC33E/PIC24E Family Reference
Manual” Sections

Development Tools

© 2009-2012 Microchip Technology Inc.
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FIGURE 4-4: DATA MEMORY MAP FOR PIC24EP512(GP/GU)806/810/814 DEVICES
WITH 52-KBYTE RAM
MSB LSB
Address 16 Bits Address
- L
MSB LSB
A-KbVt 0x0000 ' 0x0000
-rbyte SFR Space
8-Kbyte
SFR Space OxOFFF | OxOFFE Near Data
0x1001 | 0x1000 Space
Ox1FFF | - — — — — | Ox1FFE
0x2001 0x2000
|
OX7FFF | _ _ _ _ _ ] Ox7FFE
0x8001 | 0x8000
[
X Data RAM (X)
52-Kbyte | '
SRAM Space |
|
|
|
|
OXCFFF | _ _ _ _ _ l— — _— _ _ | OxCFFE
0xD001 , 0xD000 Far
DMA Dual Port RAM (X) Optionally [ Data
OxDFFF | OXDFFE Mapped Space
OXEOO1 | OXEOOO _ into Program
| Memory
|
X Data
Unimplemented (X)
|
|
|
|
|
|
OXFFFF ! OxFFFE
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TABLE 4-64: PORTF REGISTER MAP FOR dsPIC33EPXXX(GP/MC)806 AND PIC24EPXXXGP806 DEVICES ONLY
N';irl::e Addr. | Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8 Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 RezI(Iets
TRISF 0E50 — — — — — — — — — TRISG6 | TRISF5 | TRISF4 | TRISF3 | TRISF2 | TRISF1 | TRISFO 003B
PORTF 0E52 — — — — — — — — — RG6 RF5 RF4 RF3 RF2 RF1 RFO XXXX
LATF 0E54 — — — — — — — — — LATG6 LATF5 LATF4 LATF3 LATF2 LATF1 LATFO XXXX
ODCF 0E56 — — — — — — — — — ODCF6 | ODCF5 | ODCF4 | ODCF3 | ODCF2 | ODCF1 | ODCFO 0000
CNENF | OE58 — — — — — — — — — CNIEG6 | CNIEF5 | CNIEF4 | CNIEF3 | CNIEF2 | CNIEF1 | CNIEFO | 0000
CNPUF | OE5A — — — — — — — — — CNPUG6 | CNPUF5 | CNPUF4 | CNPUF3 | CNPUF2 | CNPUF1 | CNPUFO | 0000
CNPDF | OE5C — — — — — — — — — CNPDG6 | CNPDF5 | CNPDF4 | CNPDF3 | CNPDF2 | CNPDF1 | CNPDFO | 0000
ANSELF | OE5E — — — — — — — — — — — — — — — — 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-65: PORTF REGISTER MAP FOR dsPIC33EPXXXMU806 DEVICES ONLY
NI:::e Addr. | Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8 Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Reﬁtts
TRISF 0E50 — — — — — — — — — — TRISF5 | TRISF4 | TRISF3 — TRISF1 | TRISFO 003B
PORTF 0E52 — — — — — — — — — — RF5 RF4 RF3 — RF1 RFO XXXX
LATF 0E54 — — — — — — — — — — LATF5 LATF4 LATF3 — LATF1 LATFO XXXX
ODCF 0E56 — — — — — — — — — — ODCF5 | ODCF4 | ODCF3 — ODCF1 | ODCFO 0000
CNENF | OE58 — — — — — — — — — — CNIEF5 | CNIEF4 | CNIEF3 — CNIEF1 | CNIEFO | 0000
CNPUF | OE5A — — — — — — — — — — CNPUF5 | CNPUF4 | CNPUF3 — CNPUF1 | CNPUFO | 0000
CNPDF | OE5C — — — — — — — — — — CNPDF5 | CNPDF4 | CNPDF3 — CNPDF1 | CNPDFO | 0000
ANSELF | OE5E — — — — — — — — — — — — — — — — 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-66: PORTG REGISTER MAP FOR dsPIC33EPXXXMU810/814 AND PIC24EPXXXGU810/814 DEVICES ONLY
N';irl\(‘:e Addr. 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 Relzltlets
TRISG OE60 | TRISG15 | TRISG14 | TRISG13 | TRISG12 — — TRISGY9 | TRISG8 | TRISG7 | TRISG6 — — — — TRISG1 | TRISGO | F3C3
PORTG |0E62 | RG15 RG14 RG13 RG12 — — RG9 RG8 RG7 RG6 — — RG3( rRG2M RG1 RGO XXXX
LATG OE64 | LATG15 LATG14 LATG13 LATG12 — — LATG9 LATG8 LATG7 LATG6 — — — — LATG1 LATGO XXKX
ODCG 0E66 | ODCG15 | ODCG14 | ODCG13 | ODCG12 — — — — — — — — — — ODCG1 | ODCGO | 0000
CNENG | OE68 | CNIEG15 | CNIEG14 | CNIEG13 | CNIEG12 | — — CNIEGY | CNIEG8 | CNIEG7 | CNIEG6 | — — | cNIEG3™ | CNIEG2(" | CNIEG1T | CNIEGO | 0000
CNPUG | OEBA | CNPUG15 | CNPUG14 | CNPUG13 | CNPUG12 — — CNPUG9 [ CNPUGS8 | CNPUG7 | CNPUG6 — — — — CNPUG1 | CNPUGO | 0000
CNPDG | OE6C | CNPDG15 | CNPDG14 | CNPDG13 | CNPDG12 — — CNPDG9 | CNPDG8 | CNPDG7 | CNPDG6 — — — — CNPDG1 | CNPDGO | 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: [fRG2 and RG3 are used as general purpose inputs, the VUsB3v3 pin must be connected to VDD.

718/018(ND/dD)XXXdIPZIId PuUe +18/018/908(NIN/ON/AD)XXXJIEEDIdSP



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

REGISTER 8-14:

DMAPPS: DMA PING-PONG STATUS REGISTER

uU-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
— PPST14 PPST13 PPST12 PPST11 PPST10 PPST9 PPST8
bit 15 bit 8
R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
PPST7 PPST6 PPST5 PPST4 PPST3 PPST2 PPST1 PPSTO
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 Unimplemented: Read as ‘0’
bit 14 PPST14: Channel 14 Ping-Pong Mode Status Flag bit
1 = DMASTB14 register selected
0 = DMASTA14 register selected
bit 13 PPST13: Channel 13 Ping-Pong Mode Status Flag bit
1 = DMASTB13 register selected
0 = DMASTAA13 register selected
bit 12 PPST12: Channel 12 Ping-Pong Mode Status Flag bit
1 = DMASTB12 register selected
0 = DMASTA12 register selected
bit 11 PPST11: Channel 11 Ping-Pong Mode Status Flag bit
1 = DMASTB11 register selected
0 = DMASTA11 register selected
bit 10 PPST10: Channel 10 Ping-Pong Mode Status Flag bit
1 = DMASTB10 register selected
0 = DMASTAA10 register selected
bit 9 PPST9: Channel 9 Ping-Pong Mode Status Flag bit
1 = DMASTBO register selected
0 = DMASTAOQ register selected
bit 8 PPST8: Channel 8 Ping-Pong Mode Status Flag bit
1 = DMASTBS register selected
0 = DMASTAS register selected
bit 7 PPST7: Channel 7 Ping-Pong Mode Status Flag bit
1 = DMASTB?Y register selected
0 = DMASTAY register selected
bit 6 PPST6: Channel 6 Ping-Pong Mode Status Flag bit
1 = DMASTBS register selected
0 = DMASTAG register selected
bit 5 PPST5: Channel 5 Ping-Pong Mode Status Flag bit
1 = DMASTBS register selected
0 = DMASTAS register selected
bit 4 PPST4: Channel 4 Ping-Pong Mode Status Flag bit
1 = DMASTBA4 register selected
0 = DMASTAA4 register selected
bit 3 PPST3: Channel 3 Ping-Pong Mode Status Flag bit

1 = DMASTBS register selected
0 = DMASTAS register selected

DS70616G-page 174
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dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

REGISTER 10-2:

bit 3

bit 2

bit 1

bit 0

OC4MD: Output Compare 4 Module Disable bit
1 = Output Compare 4 module is disabled
0 = Output Compare 4 module is enabled
OC3MD: Output Compare 3 Module Disable bit
1 = Output Compare 3 module is disabled
0 = Output Compare 3 module is enabled
OC2MD: Output Compare 2 Module Disable bit
1 = Output Compare 2 module is disabled
0 = Output Compare 2 module is enabled
OC1MD: Output Compare 1 Module Disable bit

1 = Output Compare 1 module is disabled
0 = Output Compare 1 module is enabled

PMD2: PERIPHERAL MODULE DISABLE CONTROL REGISTER 2 (CONTINUED)

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

bit 1 12C2MD: 12C2 Module Disable bit

1 =12C2 module is disabled
0 =12C2 module is enabled

bit 0 AD2MD: ADC2 Module Disable bit

1 = ADC2 module is disabled
0 = ADC2 module is enabled

Note 1: This bit is available in dsPIC33EPXXX(MC/MU)806/810/814 devices only.

© 2009-2012 Microchip Technology Inc. DS70616G-page 199



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

TABLE 11-2:  INPUT PIN SELECTION FOR SELECTABLE INPUT SOURCES

PeripheraI.Pin Select Input/ Pin Assignment PeripheraI.Pin Select Input/ Pin Assignment
Input Register Value | Output Input Register Value Output
000 0000 | Vss 010 1101 I RPI145
000 0001 | c1out® 010 1110 | RP146
000 0010 [ c2ouTh 010 1111 | RP147
000 0011 | c3out 011 0000 — Reserved
000 0100 — Reserved 011 0001 I RPI149
000 0101 = Reserved 011 0010 I RPI50
000 0110 — Reserved 011 0011 I RPI151
000 0111 — Reserved 011 0100 I RPI52
000 1000 | FINDX1(") 011 0101 — Reserved
000 1001 | FHOME1(") 011 0110 — Reserved
000 1010 | FINDx2(") 011 0111 — Reserved
000 1011 | FHOME2(") 011 1000 — Reserved
000 1100 — Reserved 011 1001 — Reserved
000 1101 — Reserved 011 1010 — Reserved
000 1110 — Reserved 011 1011 — Reserved
000 1111 — Reserved 011 1100 I RPI60
001 0000 | RPI116 011 1101 I RPI61
001 0001 | RPI17 011 1110 I RPI62
001 0010 | RPI18 011 1111 — Reserved
001 0011 | RPI19 100 0000 I/0 RP64
001 0100 | RPI120 100 0001 1/0 RP65
001 0101 | RPI21 100 0010 I/0 RP66
001 0110 | RPI22 100 0011 I/0 RP67
001 0111 | RPI23 100 0100 1/0 RP68
001 1000 — Reserved 100 0101 I/O RP69
001 1001 — Reserved 100 0110 I/O RP70
001 1010 = Reserved 100 0111 1/0 RP71
001 1011 — Reserved 100 1000 I RPI72
001 1100 — Reserved 100 1001 I RPI73
001 1101 = Reserved 100 1010 I RPI74
001 1110 | RPI30 100 1011 I RPI75
001 1111 | RPI31 100 1100 I RPI76
010 0000 | RPI132 100 1101 I RPI77
010 0001 | RPI33 100 1110 I RPI78
010 0010 | RPI134 100 1111 I/0 RP79
010 0011 | RPI35 101 0000 1/0 RP80
010 0100 | RPI36 101 0001 I RPI181
010 0101 | RPI37 101 0010 I/0 RP82
010 0110 | RPI38 101 0011 I RPI83
010 0111 | RPI39 101 0100 I/0 RP84
010 1000 | RP140 101 0101 I/0 RP85
010 1001 | RPI41 101 0110 I RPI86
010 1010 | RPI142 101 0111 I/0 RP87

Note 1: See Section 11.4.4.2 “Virtual Connections” for more information on selecting this pin assignment.

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

REGISTER 11-15: RPINR14: PERIPHERAL PIN SELECT INPUT REGISTER 14

(dsPIC33EPXXXMU806/810/814 DEVICES ONLY)

uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
= QEB1R<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
— QEA1R<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 QEB1R<6:0>: Assign B (QEB) 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 QEA1R<6:0>: Assign A (QEA) 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 234
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dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

REGISTER 11-20: RPINR19: PERIPHERAL PIN SELECT INPUT REGISTER 19

u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— U2CTSR<6:0>
bit 15 bit 8
uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— U2RXR<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 U2CTSR<6:0>: Assign UART2 Clear-to-Send (U2CTS) 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 U2RXR<6:0>: Assign UART2 Receive (U2RX) 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 239



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

12.0 TIMER1

Note 1: This data sheet summarizes the features
of the dsPIC33EPXXX(GP/MC/MU)806/
810/814 and PIC24EPXXX(GP/GU)810/
814 families of devices. It is not intended
to be a comprehensive reference source.
To complement the information in this
data sheet, refer to Section 11. “Timers”

(DS70362) of the “dsPIC33E/PIC24E

Family Reference Manual’, which is

available from the Microchip web site

(www.microchip.com).

2: Some registers and associated bits
described in this section may not be
available on all devices. Refer to
Section 4.0 “Memory Organization” in
this data sheet for device-specific register
and bit information.

The Timer1 module is a 16-bit timer, which can serve
as the time counter for the real-time clock, or operate
as a free-running interval timer/counter.

The Timer1 module has the following unique features
over other timers:

The unique features of Timer1 allow it to be used for
Real-Time Clock (RTC) applications. A block diagram
of Timer1 is shown in Figure 12-1.

The Timer1 module can operate in one of the following
modes:

« Timer mode

» Gated Timer mode

» Synchronous Counter mode

» Asynchronous Counter mode

In Timer and Gated Timer modes, the input clock is
derived from the internal instruction cycle clock (Fcy).
In Synchronous and Asynchronous Counter modes,

the input clock is derived from the external clock input
at the T1CK pin.

The Timer modes are determined by the following bits:

» Timer Clock Source Control bit (TCS): TICON<1>

» Timer Synchronization Control bit (TSYNC):
T1CON<2>

» Timer Gate Control bit (TGATE): T1CON<6>

Timer control bit setting for different operating modes
are given in the Table 12-1.

TABLE 12-1: TIMER MODE SETTINGS

» Can be operated from the low-power 32 kHz

crystal oscillator available on the device. Mode TCS TGATE | TSYNC
» Can be operated in Asynchronous Counter mode Timer 0 0 X

from an external clock source. Gated Timer 0 1 %
* The exter_nal clock input (T1CK).can optionally be Synchronous Counter 1 < 1

synchronized to the internal device clock and clock

synchronization is performed after the prescaler. Asynchronous Counter 1 X 0
FIGURE 12-1: 16-BIT TIMER1 MODULE BLOCK DIAGRAM

.| Gate Falling Edge o
"1 Sync Detect o
Set T1IF Flag
FP( | prescaler SD—»}
(/n) = T1CLK TGATE
Data
ﬁ » 00 TMR1 Reset Latch
TCKPS<1:0> > < ate
- 4} A CLK
SOSCO/ w1
»| Prescaler > Sync > Comparator Equal
(/n)
ﬁ TGATE ﬁ
TSYNC
TCKPS<1:0> TCS PR1
LPOSCEN®
Note 1: Fpis the peripheral clock.
2: See Section 9.0 “Oscillator Configuration” for information on enabling the Secondary Oscillator (SOSC).

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

14.0 INPUT CAPTURE The input capture module is useful in applications
requiring frequency (period) and pulse measurement.
Note 1: This data sheet summarizes the features The dsPIC33EPXXX(GP/MC/MU)806/810/814 and
of the dsPIC33EPXXX(GP/MC/MU)806/ PIC24EPXXX(GP/GU)810/814 devices support up to

810/814 and PIC24EPXXX(GP/GU)810/ 16 input capture channels.

814 families of devices. It is not intended

- Key features of the input capture module include:
to be a comprehensive reference source.

To complement the information in this » Hardware-configurable for 32-bit operation in all
data sheet, refer to Section 12. “Input modes by cascading two adjacent modules
Capture” (DS70352) of the “dsPIC33E/ » Synchronous and Trigger modes of output
PIC24E Family Reference Manual, compare operation, with up to 30 user-selectable
which is available from the Microchip web Trigger/Sync sources available
site (www.microchip.com). + A 4-level FIFO buffer for capturing and holding

2: Some registers and associated Dbits timer values for several events
described in this section may not be » Configurable interrupt generation
available on all devices. Refer to « Up to six clock sources available for each module,
Section 4.0 “Memory Organization” in driving a separate internal 16-bit counter

this data sheet for device-specific register

and bit information. Note: Only IC1, IC2, IC3 and IC4 can trigger a

DMA data transfer. If DMA data transfers
are required, the FIFO buffer size must be
setto ‘1’ (ICI<1:0> = 00).

FIGURE 14-1: INPUT CAPTURE MODULE BLOCK DIAGRAM
ICM=2:0> ICI<1:0>
re_—_ — - — — = — — — — 7
| | Prescaler Edge Detect Logic | Event and Set ICXIF
Counter > and — > Interrupt [——>
) 1:1/4/16 Clock Synchronizer | Logic
ICx Pin Il = - " h
ICTSEL<2:0>
FP—>| r_— - - - - = h
T1CLK Clock Increment 16 | |
. *ﬁ ICXTMR H‘} 4-Level FIFO Buffer
: Select n | | 16
T5CLK —» | |
| |
Trigger and | Reset | T
Tri d Sync Logic
Syng Sources | 700 SYNCSEL<4:0> | OxBUF
Triggert! L — — —,— — — _
ICOV, ICBNE System Bus
Note 1: The Trigger/Sync source is enabled by default and is set to Timer3 as a source. This timer must be enabled for
proper ICx module operation or the Trigger/Sync source must be changed to another source option.
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REGISTER 18-2: SPIXCON1: SPIx CONTROL REGISTER 1

uU-0 U-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — DISSCK DISSDO MODE16 sSmp4) cke
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
SSEN() CKP MSTEN SPRE<2:0>(%) PPRE<1:0>(3)
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 Unimplemented: Read as ‘0’
bit 12 DISSCK: Disable SCKx Pin bit (SPIx Master modes only)

1 = Internal SPIx clock is disabled, pin functions as 1/0
0 = Internal SPIx clock is enabled

bit 11 DISSDO: Disable SDOx Pin bit
1 = SDOx pin is not used by the module; pin functions as I/O
0 = SDOx pin is controlled by the module
bit 10 MODE16: Word/Byte Communication Select bit
1 = Communication is word-wide (16 bits)
0 = Communication is byte-wide (8 bits)
bit 9 SMP: SPIx Data Input Sample Phase bit(4)

Master mode:
1 = Input data is sampled at end of data output time
0 = Input data is sampled at middle of data output time

Slave mode:
The SMP bit must be cleared when SPIx module is used in Slave mode.

bit 8 CKE: SPIx Clock Edge Select bit(")

1 = Serial output data changes on transition from active clock state to Idle clock state (refer to bit 6)
0 = Serial output data changes on transition from Idle clock state to active clock state (refer to bit 6)

bit 7 SSEN: Slave Select Enable bit (Slave mode)(?

1 = SSx pin is used for Slave mode

0 = SSx pin is not used by module, pin is controlled by port function
bit 6 CKP: Clock Polarity Select bit

1 = Idle state for clock is a high level; active state is a low level
0 = Idle state for clock is a low level; active state is a high level

bit 5 MSTEN: Master Mode Enable bit

1 = Master mode
0 = Slave mode

Note 1: The CKE bit is not used in the Framed SPIx modes. Program this bit to ‘0’ for Framed SPIx modes
(FRMEN = 1).
2: This bit must be cleared when FRMEN = 1.
Do not set both primary and secondary prescalers to a value of 1:1.
4: The SMP bit must be set only after setting the MSTEN bit. The SMP bit remains cleared if MSTEN = 0.

@
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22.4 USB Control Registers
REGISTER 22-1: UxOTGSTAT: USB OTG STATUS REGISTER

u-0 U-0 U-0 u-0 U-0 U-0 U-0 U-0
bit 15 bit 8
R-0, HSC u-0 R-0, HSC u-0 R-0, HSC R-0, HSC u-0 R-0, HSC
ID — LSTATE — SESVD SESEND — VBUSVD
bit 7 bit 0
Legend: U = Unimplemented bit, read as ‘0’
R = Readable bit W = Writable bit HSC = Hardware Settable/Clearable bit
-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 ID: ID Pin State Indicator bit

1 = No cable is attached or a Type B plug has been plugged into the USB receptacle
0 = A Type A plug has been plugged into the USB receptacle

bit 6 Unimplemented: Read as ‘0’
bit 5 LSTATE: Line State Stable Indicator bit

1 = The USB line state (as defined by SEQ and JSTATE) has been stable for the previous 1 ms
0 = The USB line state has NOT been stable for the previous 1 ms

bit 4 Unimplemented: Read as ‘0’
bit 3 SESVD: Session Valid Indicator bit
1 = The VBUS voltage is above VA_SESS_VLD (as defined in the USB OTG Specification) on the A or B
device
0 = The VBUS voltage is below VA_SESS_VLD on the A or B device
bit 2 SESEND: B-Session End Indicator bit

1 =The VBUS voltage is below VB_SESS_END (as defined in the USB OTG Specification) on the B device
0 = The VBUS voltage is above VB_SESS_END on the B device

bit 1 Unimplemented: Read as ‘0’
bit 0 VBUSVD: A-VBus Valid Indicator bit

1 = The VBUS voltage is above VA_VvBUS_VLD (as defined in the USB OTG Specification) on the A device
0 = The VBUS voltage is below VA _vBUS_VLD on the A device
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REGISTER 28-3: PMADDR: PARALLEL MASTER PORT ADDRESS REGISTER
(MASTER MODES ONLY)(")

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
cs2 | cst | ADDR<13:8>

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
ADDR<7:0>

bit 7 bit 0

Legend:

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

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

bit 15 CS2: Chip Select 2 bit

If PMCON<7:6>=10o0r 01:

1 = Chip Select 2 is active

0 = Chip Select 2 is inactive

If PMCON<7:6> =11 or 00:

Bit functions as ADDR<15>.
bit 14 CS1: Chip Select 1 bit

If PMCON<7:6> = 10:

1 = Chip Select 1 is active

0 = Chip Select 1 is inactive

If PMCON<7:6> =11 or Ox:

Bit functions as ADDR<14>.

bit 13-0 ADDR<13:0>: Destination Address bits

Note 1: In Enhanced Slave mode, PMADDR functions as PMDOUT1, one of the two Data Buffer registers.
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TABLE 32-39: SPI1, SPI3 AND SPI4 SLAVE MODE (FULL-DUPLEX, CKE = 0, CKP = 1, SMP = 0)
TIMING REQUIREMENTS

AC CHARACTERISTICS

Standard Operating Conditions: 3.0V to 3.6V

(unless otherwise stated)

Operating temperature

-40°C < TA < +85°C for Industrial
-40°C < TA < +125°C for Extended

Param.| Symbol Characteristic(!) Min. Typ.(z) Max. | Units Conditions
SP70 |TscP Maximum SCKXx Input Frequency — — 15 MHz |See Note 3
SP72 | TscF SCKx Input Fall Time — — — ns | See Parameter DO32
and Note 4
SP73 |TscR SCKXx Input 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 |TdoV2scH, | SDOx Data Output Setup to 30 — — ns
TdoV2scL | First SCKx Edge
SP40 |TdiV2scH, |Setup Time of SDIx Data Input 30 — — ns
TdiV2scL |to SCKx Edge
SP41 TscH2diL, |Hold Time of SDIx Data Input 30 — — ns
TscL2diL |to SCKx Edge
SP50 |TssL2scH, |SSx to SCKx T or SCKx { 120 — — ns
TssL2scL | Input
SP51 |TssH2doZ |SSx T to SDOx Output 10 — 50 ns |See Note 4
High-Impedance
SP52 |TscH2ssH |SSx T after SCKx Edge 15Tcy +40| — — ns |See Note 4
TscL2ssH
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 66.7 ns. Therefore, the SCKx clock generated by the master must
not violate this specification.
4: Assumes 50 pF load on all SPIx pins.
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FIGURE 32-43: PARALLEL MASTER PORT READ TIMING DIAGRAM
. P1 . P2 P38 . P4 Pl ' P2 P8 P4 ' P | P2 |
| | | | | | | | | | |
A A N A N A N A N
Clock | | | | | | |
1 | | | | | | | | | |
1 | | | | | | | | 1 |
| | | | | | | | | | |
| Il 1 | Il | | | | ]
PMA<13:8> | | | | Address | | | | >I< | |
: | . . I . l l I : :
| | | [ | | I | | | |
PMD<7:0> —:< Address <7:0> : : >:—< Data / : :
! ' l— — :4—
: : PN:Z ' : p,\'/|3 PM6 —:>: : : PM7 :: | : :
PMRD : ! : : ! ! e ! N ' :
I : I I : I : -~ PM5 — i, | I :
PMWR ! ! ! ! ! : 1 | O ! |
e T e
PMALLPMALH ___| / M1 ) : | ' ' ' : '
! | i | | | I I | ! |
: ! | | ! | ! I | : |
| | | | |
PMCST Y/ | , : i : | | \ : :

TABLE 32-66: PARALLEL MASTER PORT READ TIMING REQUIREMENTS

AC CHARACTERISTICS

Standard Operating Conditions: 3.0V to 3.6V

(unless otherwise stated)

Operating temperature  -40°C < TA < +85°C for Industrial
-40°C < TA < +125°C for Extended

Param. Characteristic(! Min. Typ. Max. Units Conditions

PM1 PMALL/PMALH Pulse Width — 0.5 Tey — ns

PM2 Address Out Valid to PMALL/PMALH Invalid — 1 Tey — ns
(address setup time)

PM3 PMALL/PMALH Invalid to Address Out Invalid — 0.5 Tcy — ns
(address hold time)

PM5 PMRD Pulse Width — 0.5 Tey — ns

PM6 PMRD or PMENB Active to Data In Valid (data 150 — — ns
setup time)

PM7 PMRD or PMENB Inactive to Data In Invalid — — 5 ns
(data hold time)

Note 1: These parameters are characterized, but not tested in manufacturing.
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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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PIC24EPXXXGP8XX Devices Only)................. 109
PMD (dsPIC33EPXXXMC806 Devices Only)...
PMD (dsPIC33EPXXXMUB806 Devices Only)........... 108
PMD (dsPIC33EPXXXMU810 Devices Only)........... 107
PMD (dsPIC33EPXXXMU814 Devices Only)........... 107

PMD (PIC24EPXXXGU810/814 Devices Only)........ 109
PORTA (dsPIC33EPXXXMU810/814 and
PIC24EPXXXGU810/814 Devices Only)

PORTC (dsPIC33EPXXX(GP/MC/MU)806 and

PIC24EPXXXGP806 Devices Only) ................. 116
PORTC (dsPIC33EPXXXMU810/814 and
PIC24EPXXXGU810/814 Devices Only).......... 115
PORTD (dsPIC33EPXXX(GP/MC/MU)806 and
PIC24EPXXXGP806 Devices Only) ................ 116
PORTD (dsPIC33EPXXXMU810/814 and
PIC24EPXXXGU810/814 Devices Only).......... 116
PORTE (dsPIC33EPXXX(GP/MC/MU)806 and
PIC24EPXXXGP806 Devices Only) ................. 117
PORTE (dsPIC33EPXXXMU810/814 and
PIC24EPXXXGU810/814 Devices Only)........... 117
PORTF (dsPIC33EPXXX(GP/MC)806 and
PIC24EPXXXGP806 Devices Only) ................. 118

PORTF (dsPIC33EPXXXMUB806 Devices Only)....... 118
PORTF (dsPIC33EPXXXMU810/814 and

PIC24EPXXXGU810/814 Devices Only).......... 117
PORTG (dsPIC33EPXXX(GP/MC)806 and
PIC24EPXXXGP806 Devices Only) ................. 119

PORTG (dsPIC33EPXXXMU806 Devices Only)...... 119
PORTG (dsPIC33EPXXXMU810/814 and

PIC24EPXXXGU810/814 Devices Only)........... 118
PORTH (dsPIC33EPXXXMU814 and

PIC24EPXXXGU814 Devices Only) ................. 120
PORTJ (dsPIC33EPXXXMU814 and

PIC24EPXXXGU814 Devices Only).................. 120
PORTK (dsPIC33EPXXXMU814 and

PIC24EPXXXGU814 Devices Only) ................. 121
PWM (dsPIC33EPXXX(MC/MU)806/810/814

Devices ONlY) ......ccvierrieernieireieee e 76
PWM Generator 1 (dsPIC33EPXXX(MC/MU)806/810/814

DeVices ONlY) ..ot 76
PWM Generator 2 (dsPIC33EPXXX(MC/MU)806/810/814

Devices Only) ..o 77
PWM Generator 3 (dsPIC33EPXXX(MC/MU)806/810/814

Devices ONlY) ......ccvierreerrieireee et 77
PWM Generator 4 (dsPIC33EPXXX(MC/MU)806/810/814

DeVices ONlY) ..ot 78
PWM Generator 5 (dsPIC33EPXXX(MC/MU)810/814

Devices ONnly) ..o 78
PWM Generator 6 (dsPIC33EPXXX(MC/MU)810/814

Devices ONlY) ..ot 79
PWM Generator 7 (dsPIC33EPXXX(MC/MU)814

DeVices ONlY) ..ot 79
QEI1 (dsPIC33EPXXX(MC/MU)806/810/814

Devices Only) ..o 80
QEI2 (dsPIC33EPXXX(MC/MU)806/810/814

Devices ONlY) ..ot 81
Real-Time Clock and Calendar (RTCC)..........ccccceeneee 96
Reference ClIOCK ..........cooeiiiieiiiiiiiniciicceieee 106
SPI1, SPI2, SPI3 and SPI4....
System Control ........occeeiiiiiiiie e 106
Timer1 through Timer9 ..........cccooiiiiiiiiieeee 70

Registers

UART1, UART2, UART3 and UART4......c.ccoeovreenene 83
USB OTG (dsPIC33EPMUB806/810/814 and

PIC24EPGU806/810/814 Devices Only)............ 88
ACLKCONS (Aucxiliary Clock Control 3).................... 188
ACLKDIV3 (Auxiliary Clock Divisor 3) .... ... 189
AD1CON2 (ADC1 Control 2)................ .419
AD1CSSH (ADC1 Input Scan Select High) ... .427
AD2CON2 (ADC2 Control 2) .......ccccceeveeueneenn ... 421
ADxCHSO (ADCx Input Channel 0 Select)............... 426
ADxCHS123 (ADCx Input Channel 1, 2, 3

SEIECE) .o

ADxCON1 (ADCx Control 1)
ADxCON3 (ADCx Control 3)
ADxCON4 (ADCx Control 4)

ADxCSSL (ADCx Input Scan Select Low)................ 427
ALCFGRPT (Alarm Configuration) ...........ccccceeceeenee. 455
ALRMVAL (Alarm Minutes and Seconds,

ALRMPTR = 00) ..o 460
ALRMVAL (Alarm Month and Day Value,

ALRMPTR = 10) ceeieiiiie e 458

ALRMVAL (Alarm Weekday and Hours,

ALRMPTR = 01) oo
ALTDTRx (PWMx Alternate Dead-Time)
AUXCONXx (PWM Auxiliary Control X) .........cccccueenee.
CHOP (PWM Chop Clock Generator) .... .
CLKDIV (Clock DiViSOr) .....ccoueviiieiiiinieeiieeniee e
CMSTAT (Comparator Status) ........cccceeceeeriircieenne.
CMxCON (Comparator x Control) .
CMxFLTR (Comparator x Filter Control)...................
CMxMSKCON (Comparator x Mask Gating

(7] 411 o] ) DRI 445
CMxMSKSRC (Comparator x Mask Source

Select Control).........cocoeevieeiiiiiieiieeeeseeeeee
CORCON (Core Control)

CRCCON1 (CRC Control 1) ...cccueeevieieeiiieniienieeee 463
CRCCON2 (CRC Control 2) .....ccccecveenieiiieiieneeeee. 464
CRCXORH (CRC XOR Polynomial High)... .... 465
CRCXORL (CRC XOR Polynomial Low).................. 465
CVRCON (Comparator Voltage

Reference Control) ...........ccocviiiieeiiiiiiniiieens 448

CxBUFPNT1 (ECANX Filter 0-3 Buffer Pointer)........ 371
CxBUFPNT2 (ECANX Filter 4-7 Buffer Pointer)........ 372
CxBUFPNT3 (ECANX Filter 8-11 Buffer Pointer)...... 372
CxBUFPNT4 (ECANX Filter 12-15

Buffer Pointer) ... 373
CxCFG1 (ECANx Baud Rate Configuration 1)......... 369

CxCFG2 (ECANx Baud Rate Configuration 2)......... 370
CxCTRL1 (ECANx Control 1) .

CxCTRL2 (ECANXx Control 2)
CxEC (ECANXx Transmit/Receive Error Count)......... 369
CxFCTRL (ECANx FIFO Control)
CxFEN1 (ECANXx Acceptance Filter Enable)............ 371

CxFIFO (ECANX FIFO Status).......ccccoeeerveenierieennne. 366
CxFMSKSEL1 (ECANX Filter 7-0

Mask Selection)..........cccveeiiiiiiiiiiiiiieeeeeeee 375
CxFMSKSEL2 (ECANXx Filter 15-8

Mask Selection) .........cccccveviiiiiniiiiiiee 376
CxINTE (ECANX Interrupt Enable) ..........cccceeeneeee 368
CxINTF (ECANX Interrupt Flag).......ccooevveerveniinnnne. 367
CxRXFnEID (ECANx Acceptance Filter n

Extended Identifier) .........ocoviiiiiiiiiieieee 375
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RPINR28 (Peripheral Pin Select Input 28)................ 246
RPINR29 (Peripheral Pin Select Input 29)................ 247
RPINRS3 (Peripheral Pin Select Input 3)
RPINR30 (Peripheral Pin Select Input 30)
RPINR31 (Peripheral Pin Select Input 31)
RPINR32 (Peripheral Pin Select Input 32)....
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RPINR43 (Peripheral Pin Select Input 43)
RPINRS5 (Peripheral Pin Select Input 5)....................
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RPINR? (Peripheral Pin Select Input 7)
RPINRS8 (Peripheral Pin Select Input 8)
RPINRS9 (Peripheral Pin Select Input 9)
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RPOR®6 (Peripheral Pin Select Output 6)
RPORY (Peripheral Pin Select Output 7)
RPORS (Peripheral Pin Select Output 8)
RPORO (Peripheral Pin Select Output 9)
RSCON (DCI Receive Slot Control)............ccoceeeueenee
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RTCPTR = 00) ...coviiieiiiieeee e 457
RTCVAL (Month and Day Value,

RTCPTR = 10) c.eeiiiieeieieeeeeeec e 456
RTCVAL (Weekday and Hours Value,

RTCPTR = 01) tiieeeeeeieeeeeeee e 457
RTCVAL (Year Value Register, RTCPTR = 11)........ 456
SDCx (PWMx Secondary Duty Cycle) ..........cccceeueeee. 307
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Event Compare).......cccocceiiiiiiiiiiie e 300
SPHASEx (PWMx Secondary Phase Shift)............... 309

SPIXCON1 (SPIx Control 1)
SPIXCONZ2 (SPIx Control 2)

SPIXSTAT (SPIx Status and Control) ...........ccceeueee. 339
SR (CPU Status) .....covveeeieeeeeeere e 42,151
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TSCON (DCI Transmit Slot Control) .........ccccceeeeneee. 435
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Revision HiStOry ..........ooiiiii e
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UXADDR (USB Address) .......cccocvevuerveneneenieneeneenn 394
UxBDTP1 (USB Buffer Description Table 1) ............ 408
UxBDTP2 (USB Buffer Description Table 2) ............ 408
UxBDTP3 (USB Buffer Description Table 3) ............ 409
UxCNFG1 (USB Configuration 1)..........cccceene ... 395
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UxCON (USB Control, Host Mode)..........c.cceveerunene 393
UXEIE (USB Error Interrupt Enable,

Device Mode) .....cc.ooiiiiiiieiieieee e 405

UXEIE (USB Error Interrupt Enable, Host Mode)...... 406
UXEIR (USB Error Interrupt Status,

Device Mode) ......coeviviiiiieeiiecee e 403
UXEIR (USB Error Interrupt Status, Host Mode)....... 404
UXEPn (USB Endpoint n Control).........ccccccueeneeennen. 407
UxFRMH (USB Frame Number High) ....410
UxFRML (USB Frame Number Low)...........ccoceeeueee. 411
UxIE (USB Interrupt Enable, Device Mode).............. 401
UXIE (USB Interrupt Enable, Host Mode)................. 402
UxIR (USB Interrupt Status, Device Mode Only)...... 399
UxIR (USB Interrupt Status, Host Mode Only).......... 400
UXMODE (UARTX M0ode)......cccerverrinieiinicienns .... 355
UXOTGCON (USB OTG Control) .......ccccoeeervreenennne. 389
UxOTGIE (USB OTG Interrupt Enable,

Host Mode Only).......c.ccoiiiiiiiiiiieeieeeee 398
UxOTGIR (USB OTG Interrupt Status,

Host Mode Only)........c.cocveiiiiiiiiiieiceeeeee 397
UXOTGSTAT (USB OTG Status).......ccccereereereennenne. 388

UxPWMCON (USB VBus PWM

Generator Control)..........cccvcveiiiiiiencieiieeiieens
UxPWMRRS (Duty Cycle and PWM Period)....
UxPWRC (USB Power Control)..........cccceeveene
UxSOF (USB OTG Start-of-Token Threshold,

Host Mode Only)........occeiiiiiiiiiiieieeeieeeee 395
UxSTA (UARTXx Status and Control).... ... 357
UXSTAT (USB Status) ......cccceeevverernennne .. 391
UxTOK (USB Token, Host Mode Only) .. . 394
VELXCNT (Velocity Counter x)..... 331

RESEtS. ..o 141
Brown-out Reset (BOR).........cccccuveeenee 141
Configuration Mismatch Reset (CM)........... 141
llegal Condition Device Reset (IOPUWR).. e 144
lllegal OpCOde........ceviiiiiiiiiiieiiie e 141
Master Clear Pin Reset (MCLR ..........cccoeiiiiiiineninnn. 141

Power-on Reset (POR)
RESET Instruction (SWR) .....cccocoiiiiiiiiiiiieeiiieees
Security RESEt ......cocueviiiiiiiiiee e
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