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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.
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

Pin Diagrams (Continued)

36-Pin VTLA®) B = Pins are up to 5V tolerant
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ANS5/C3IND/C2IND/RP3M)/CN7/RB3 dsPIC33FI32MC102 VDD
VDD Vcap
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Note 1: The RPn pins can be used by any remappable peripheral. See Table 1 for the list of available peripherals.
2:  The metal pad at the bottom of the device is not connected to any pins and is recommended to be connected
to Vss externally.
3: The PWM Fault pins are enabled and asserted during any Reset event. Refer to Section 15.2 “PWM Faults”
for more information on the PWM Faults.
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

Pin Diagrams (Continued)
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The RPn pins can be used by any remappable peripheral. See Table 1 for the list of available peripherals.

[l = Pins are up to 5V tolerant

PEGED3/SOSCI/AN9/RP4(Y)/CN1/RB4
RA8

OSC2/CLKO/CN29/RA3
OSC1/CLKI/CN30/RA2
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

FIGURE 1-1: dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104 BLOCK
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Note: Not all pins or features are implemented on all device pinout configurations. See the “Pin Diagrams” section for the specific pins

and features present on each device.
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

TABLE 1-1: PINOUT I/O DESCRIPTIONS (CONTINUED)

Pin Buffer

Pin Name PPS Description

Type Type

AVDD

P P No | Positive supply for analog modules. This pin must be connected at all times.
AVDD is connected to VDD in the 18-pin dsPIC33FIJXXGP101 and 20-pin
dsPIC33FJXXMC101 devices. In all other devices, AVDD is separated from

VDD.

AVss P P No | Ground reference for analog modules. AVss is connected to Vss in the
18-pin dsPIC33FJIXXGP101 and 20-pin dsPIC33FJIXXMC101 devices. In all
other devices, AVss is separated from Vss.

VDD P — No | Positive supply for peripheral logic and 1/O pins.

VCAP P — No | CPU logic filter capacitor connection.

Vss P — No | Ground reference for logic and 1/O pins.

Legend: CMOS = CMOS compatible input or output Analog = Analog input P = Power

ST = Schmitt Trigger input with CMOS levels O = Output | = Input
PPS = Peripheral Pin Select
Note 1: An external pull-down resistor is required for the FLTAL pin in dsPIC33FJXXMC101 (20-pin) devices.

2. The FLTAL pin and the PWM1Lx/PWM1HXx pins are available in dsPIC(16/32)MC10X devices only.

3. The FLTBL1 pin is available in dsPIC(16/32)MC102/104 devices only.

4: The PWM Fault pins are enabled during any Reset event. Refer to Section 15.2 “PWM Faults” for more
information on the PWM Faults.

5. Not all pins are available on all devices. Refer to the specific device in the “Pin Diagrams” section for
availability.

6: These pins are available in dsPIC33FJ32(GP/MC)104 (44-pin) devices only.
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

FIGURE 4-4: DATA MEMORY MAP FOR dsPIC33FJ16(GP/MC)101/102 DEVICES WITH
1-KBYTE RAM
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0x0C01 | 0x0C00
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TABLE 4-16: ADC1 REGISTER MAP FOR dsPIC33FJXX(GP/MC)102 DEVICES
FileName | SFR | Bit1s | Bit14 | Bit13 | Bit12 | Bitil | Bit10 Bit 9 Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 Bit 2 Bit 1 gito | A"
Addr Resets

ADC1BUFO | 0300 ADC1 Data Buffer 0 XXXX
ADC1BUF1 | 0302 ADC1 Data Buffer 1 XXXX
ADC1BUF2 | 0304 ADC1 Data Buffer 2 XXXX
ADC1BUF3 | 0306 ADC1 Data Buffer 3 XXXX
ADC1BUF4 | 0308 ADC1 Data Buffer 4 XXXX
ADC1BUF5 | 030A ADC1 Data Buffer 5 XXXX
ADC1BUF6 | 030C ADC1 Data Buffer 6 XXXX
ADC1BUF7 | 030E ADC1 Data Buffer 7 XXXX
ADC1BUF8 | 0310 ADC1 Data Buffer 8 XXXX
ADC1BUF9 | 0312 ADC1 Data Buffer 9 XXXX
ADC1BUFA | 0314 ADC1 Data Buffer 10 XXXX
ADC1BUFB | 0316 ADC1 Data Buffer 11 XXXX
ADCI1BUFC | 0318 ADC1 Data Buffer 12 XXXX
ADCI1BUFD | 031A ADC1 Data Buffer 13 XXXX
ADCI1BUFE | 031C ADC1 Data Buffer 14 XXXX
ADC1BUFF | 031E ADC1 Data Buffer 15 XXXX
AD1CON1 0320 | ADON — ADSIDL — — — FORM1 FORMO | SSRC2 | SSRC1 | SSRCO — SIMSAM | ASAM SAMP DONE 0000
AD1CON2 0322 | VCFG2 | VCFG1 | VCFGO — — CSCNA CHPS1 CHPSO | BUFS — SMPI3 | SMPI2 | SMPI1 SMPIO BUFM ALTS 0000
AD1CON3 0324 | ADRC — — SAMC4 | SAMC3 | SAMC?2 SAMC1 SAMCO | ADCS7 | ADCS6 | ADCS5 | ADCS4 | ADCS3 | ADCS2 ADCS1 ADCS0O | 0000
AD1CHS123 | 0326 — — — — — CH123NB1 | CH123NBO | CH123SB — — — — — CH123NAL | CH123NAO | CH123SA | 0000
AD1CHSO0 0328 | CHONB — — CHOSB4 | CHOSB3 | CHOSB2 | CHOSB1 | CHOSBO | CHONA — — CHOSA4 | CHOSA3 | CHOSA2 CHOSA1 | CHOSAO | 0000
AD1PCFGL | 032C — — — — — PCFG<10:9>(1) — — — PCFG<5:0> 0000
AD1CSSL | 0330 — — — — — €s5<10:9>1) — — — CSS<5:0> 0000
Legend: x =unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

Note 1: The PCFG<10:9> and CSS<10:9> bits are available in dsPIC33FJ32(GP/MC)101/102 devices only.

0T/20T/TOT(ON/AD)ZECHEEDIASP ANY 20T/TOT(ON/ID)ITLHEEDILSP



dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

4.6.3 READING DATA FROM PROGRAM
MEMORY USING PROGRAM SPACE
VISIBILITY

The upper 32 Kbytes of data space may optionally be
mapped into any 16K word page of the program space.
This option provides transparent access to stored
constant data from the data space without the need to
use special instructions (such as TBLRDL and

TBLRDH).

Program space access through the data space occurs
if the MSb of the data space EA is ‘1’ and program
space visibility is enabled by setting the PSV bit in the
Core Control register (CORCON<2>). The location of
the program memory space to be mapped into the data
space is determined by the Program Space Visibility
Page register (PSVPAG). This 8-bit register defines
any one of 256 possible pages of 16K words in program
space. In effect, PSVPAG functions as the upper 8 bits
of the program memory address, with the 15 bits of the
EA functioning as the lower bits. By incrementing the
PC by 2 for each program memory word, the lower 15
bits of data space addresses directly map to the lower
15 bits in the corresponding program space addresses.

Data reads to this area add a cycle to the instruction
being executed, since two program memory fetches
are required.

Although each data space address, 0x8000 and higher,
maps directly into a corresponding program memory
address (see Figure 4-11), only the lower 16 bits of the

FIGURE 4-11:

24-bit program word are used to contain the data. The
upper 8 bits of any program space location used as
data should be programmed with ‘1111 1111’ or
‘0000 0000’ to force a NOP. This prevents possible
issues should the area of code ever be accidentally
executed.

Note: PSV access is temporarily disabled during
Table Reads/Writes.

For operations that use PSV and are executed outside a
REPEAT loop, the MOV and MOV. D instructions require
one instruction cycle in addition to the specified execution
time. All other instructions require two instruction cycles
in addition to the specified execution time.

For operations that use PSV, and are executed inside
a REPEAT loop, these instances require two instruction
cycles in addition to the specified execution time of the
instruction:

» Execution in the first iteration
» Execution in the last iteration

« Execution prior to exiting the loop due to an
interrupt

« Execution upon re-entering the loop after an
interrupt is serviced

Any other iteration of the REPEAT loop will allow the
instruction using PSV to access data, to execute in a
single cycle.

PROGRAM SPACE VISIBILITY OPERATION

When CORCON<2> =1 and EA<15> = 1:

Program Space
PSVPAG 23 15 0

=

0x000000

0x010000

The data in the page
designated by
PSVPAG is mapped
into the upper half of
the data memory
space...

0x800000

OxOlSOOO} \

Data Space

0x0000 Data EA<14:0>

—~ 0x8000

kL< PSV Area

...while the lower 15 bits
of the EA specify an
exact address within
— OXFFFF the PSV area. This
corresponds exactly to
the same lower 15 bits
of the actual program
space address.

© 2011-2014 Microchip Technology Inc.
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

[ 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 Unimplemented: Read as ‘0’

bit 7-0 NVMKEY<7:0>: Key Register bits (write-only)

DS70000652F-page 86 © 2011-2014 Microchip Technology Inc.



dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

6.5 External Reset (EXTR)

The External Reset is generated by driving the MCLR
pin low. The MCLR pin is a Schmitt trigger input with an
additional glitch filter. Reset pulses that are longer than
the minimum pulse width will generate a Reset. Refer
to Section 26.0 “Electrical Characteristics” for
minimum pulse-width specifications. The External
Reset pin (MCLR) bit (EXTR) in the Reset Control
(RCON) register is set to indicate the MCLR Reset.

6.5.1 EXTERNAL SUPERVISORY
CIRCUIT

Many systems have external supervisory circuits that
generate Reset signals to reset multiple devices in the
system. This External Reset signal can be directly
connected to the MCLR pin to reset the device when
the rest of the system is reset.

6.5.2 INTERNAL SUPERVISORY CIRCUIT

When using the internal power supervisory circuit to
reset the device, the External Reset pin (MCLR) should
be tied directly or resistively to VDD. In this case, the
MCLR pin will not be used to generate a Reset. The
External Reset pin (MCLR) does not have an internal
pull-up and must not be left unconnected.

6.6 Software RESET Instruction (SWR)

Whenever the RESET instruction is executed, the device
will assert SYSRST, placing the device in a special
Reset state. This Reset state will not re-initialize the
clock. The clock source in effect prior to the RESET
instruction will remain as the source. SYSRST is
released at the next instruction cycle and the Reset
vector fetch will commence.

The Software RESET (Instruction) Flag (SWR) bit in the
Reset Control (RCON<6>) register is set to indicate the
Software Reset.

6.7 Watchdog Timer Time-out Reset
(WDTO)

Whenever a Watchdog Timer Time-out Reset occurs,
the device will asynchronously assert SYSRST. The
clock source will remain unchanged. A WDT time-out
during Sleep or Idle mode will wake-up the processor,
but will not reset the processor.

The Watchdog Timer Time-out Flag (WDTO) bit in the
Reset Control (RCON<4>) register is set to indicate the
Watchdog Timer Reset. Refer to Section 23.4
“Watchdog Timer (WDT)” for more information on the
Watchdog Timer Reset.

6.8 Trap Conflict Reset

If a lower priority hard trap occurs while a higher priority
trap is being processed, a hard Trap Conflict Reset
occurs. The hard traps include exceptions of Priority
Level 13 through Level 15, inclusive. The address error
(Level 13) and oscillator error (Level 14) traps fall into
this category.

The Trap Reset Flag (TRAPR) bit in the Reset Control
(RCONK<15>) register is set to indicate the Trap Conflict
Reset. Refer to Section 7.0 “Interrupt Controller” for
more information on Trap Conflict Resets.

6.9 Configuration Mismatch Reset

To maintain the integrity of the Peripheral Pin Select
Control registers, they are constantly monitored with
shadow registers in hardware. If an unexpected
change in any of the registers occurs (such as cell
disturbances caused by ESD or other external events),
a Configuration Mismatch Reset occurs.

The Configuration Mismatch Flag (CM) bit in the Reset
Control (RCON<9>) register is set to indicate the
Configuration Mismatch Reset. Refer to Section 10.0
“1/0O Ports” for more information on the Configuration
Mismatch Reset.

Note:  The Configuration Mismatch feature and
associated Reset flag is not available on

all devices.

6.10 lllegal Condition Device Reset

An lllegal Condition Device Reset occurs due to the
following sources:

« lllegal Opcode Reset
¢ Uninitialized W Register Reset
» Security Reset

The lllegal Opcode or Uninitialized W Access Reset
Flag (IOPUWR) bit in the Reset Control (RCON<14>)
register is set to indicate the lllegal Condition Device
Reset.

6.10.1 ILLEGAL OPCODE RESET

A device Reset is generated if the device attempts to
execute an illegal opcode value that is fetched from
program memory.

The lllegal Opcode Reset function can prevent the
device from executing program memory sections that
are used to store constant data. To take advantage of
the lllegal Opcode Reset, use only the lower 16 bits of
each program memory section to store the data values.
The upper 8 bits should be programmed with Ox3F,
which is an illegal opcode value.

© 2011-2014 Microchip Technology Inc.
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

REGISTER 7-14: IEC4: INTERRUPT ENABLE CONTROL REGISTER 4

U-0 U-0 R/W-0 U-0 U-0 u-0 U-0 U-0
— — CTMUIE — — — — —
bit 15 bit 8
U-0 U-0 u-0 U-0 U-0 u-0 R/W-0 R/W-0
- - - - - - U1EIE FLTB1IE®W
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 CTMUIE: CTMU Interrupt Enable bit

1 = Interrupt request is enabled
0 = Interrupt request is not enabled

bit 12-2 Unimplemented: Read as ‘0’
bit 1 U1EIE: UART1 Error Interrupt Enable bit

1 = Interrupt request is enabled
0 = Interrupt request is not enabled

bit O FLTB1IE: PWM1 Fault B Interrupt Enable bit®

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

Note 1. This bit is available in dsPIC(16/32)MC102/104 devices only.

© 2011-2014 Microchip Technology Inc. DS70000652F-page 111



dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

REGISTER 7-16:

IPC1: INTERRUPT PRIORITY CONTROL REGISTER 1

U-0 R/W-1 R/W-0 R/W-0 u-0 R/W-1 R/W-0 R/W-0
— T2IP2 T2IP1 T2IPO — OC2IP2 OC2IP1 OC2IP0O
bit 15 bit 8
U-0 R/W-1 R/W-0 R/W-0 U-0 u-0 U-0 U-0
— IC2IP2 IC2IP1 IC2IPO — — — —
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 T2IP<2:0>: Timer2 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 OC2IP<2:0>: Output Compare Channel 2 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 IC2I1P<2:0>: Input Capture Channel 2 Interrupt Priority bits
111 = Interrupt is Priority 7 (highest priority interrupt)
001 = Interrupt is Priority 1
000 = Interrupt source is disabled
bit 3-0 Unimplemented: Read as ‘0’

© 2011-2014 Microchip Technology Inc.
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

8.2 Oscillator Control Registers

REGISTER 8-1: OSCCON: OSCILLATOR CONTROL REGISTER®

U-0 R-0 R-0 R-0 u-0 RIW-y RIW-y RIW-y
- CcosCc2 cosc1 COSCO - NOSC2(@ Nosc1@ | Nosco®
bit 15 bit 8
R/W-0 R/W-0 R-0 U-0 R/C-0 U-0 R/W-0 R/W-0
CLKLOCK IOLOCK LOCK — CF — LPOSCEN OSWEN
bit 7 bit O
Legend: C = Clearable bhit y = Value set from Configuration bits on POR
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 COSC<2:0>: Current Oscillator Selection bits (read-only)

111 = Fast RC Oscillator (FRC) with Divide-by-n
110 = Fast RC Oscillator (FRC) with Divide-by-16
101 = Low-Power RC Oscillator (LPRC)
100 = Secondary Oscillator (SOSC)
011 = Primary Oscillator (MS, EC) with PLL
010 = Primary Oscillator (MS, HS, EC)
001 = Fast RC Oscillator (FRC) with Divide-by-n and PLL (FRCPLL)
000 = Fast RC Oscillator (FRC)
bit 11 Unimplemented: Read as ‘0’
bit 10-8 NOSC<2:0>: New Oscillator Selection bits(?)
111 = Fast RC Oscillator (FRC) with Divide-by-n
110 = Fast RC Oscillator (FRC) with Divide-by-16
101 = Low-Power RC Oscillator (LPRC)
100 = Secondary Oscillator (SOSC)
011 = Primary Oscillator (MS, EC) with PLL
010 = Primary Oscillator (MS, HS, EC)
001 = Fast RC Oscillator (FRC) with Divide-by-n and PLL (FRCPLL)
000 = Fast RC Oscillator (FRC)

bit 7 CLKLOCK: Clock Lock Enable bit
If Clock Switching is Enabled and FSCM is Disabled (FCKSM<1:0> (FOSC<7:6>) = 0b01):
1 = Clock switching is disabled, system clock source is locked
0 = Clock switching is enabled, system clock source can be modified by clock switching
bit 6 IOLOCK: Peripheral Pin Select Lock bit
1 = Peripheral Pin Select is locked, a write to Peripheral Pin Select registers is not allowed
0 = Peripheral Pin Select is not locked, a write to Peripheral Pin Select registers is allowed
bit 5 LOCK: PLL Lock Status bit (read-only)

1 = Indicates that PLL is in lock or PLL start-up timer is satisfied
0 = Indicates that PLL is out of lock, start-up timer is in progress or PLL is disabled

bit 4 Unimplemented: Read as ‘0’

Note 1. Writes to this register require an unlock sequence. Refer to “Oscillator (Part VI)" (DS70644) in the
“dsPIC33/PIC24 Family Reference Manual” for details.

2. Direct clock switches between any primary oscillator mode with PLL and FRCPLL mode are not permitted.

This applies to clock switches in either direction. In these instances, the application must switch to FRC
mode as a transitional clock source between the two PLL modes.
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14.0 OUTPUT COMPARE

Note 1: This data sheet summarizes the features
of the dsPIC33FJ16(GP/MC)101/102
and dsPIC33FJ32(GP/MC)101/102/104
family devices. It is not intended to be a
comprehensive reference source. To com-
plement the information in this data sheet,
refer to “Output Compare” (DS70209) in
the “dsPIC33/PIC24 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.

FIGURE 14-1:

The output compare module can select either Timer2 or
Timer3 for its time base. The module compares the
value of the timer with the value of one or two compare
registers depending on the operating mode selected.
The state of the output pin changes when the timer
value matches the Output Compare Control register
value. The output compare module generates either a
single output pulse, or a sequence of output pulses, by
changing the state of the output pin on the compare
match events. The output compare module can also
generate interrupts on compare match events.

The output compare module has multiple operating
modes:

» Active-Low One-Shot mode

« Active-High One-Shot mode

« Toggle mode

» Delayed One-Shot mode

e Continuous Pulse mode

« PWM mode without Fault Protection

* PWM mode with Fault Protection

OUTPUT COMPARE x MODULE BLOCK DIAGRAM

Set Flag bit,
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NOTES:

DS70000652F-page 210 © 2011-2014 Microchip Technology Inc.



dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

18.0 UNIVERSAL ASYNCHRONOUS
RECEIVER TRANSMITTER
(UART)

Note 1: This data sheet summarizes the features
of the dsPIC33FJ16(GP/MC)101/102
and dsPIC33FJ32(GP/MC)101/102/104
family devices. It is not intended to be a
comprehensive reference source. To com-
plement the information in this data sheet,
refer to “UART” (DS70188) in the
“dsPIC33/PIC24  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 Universal Asynchronous Receiver Transmitter
(UART) module is one of the serial /0 modules
available in the dsPIC33FJ16(GP/MC)101/102 and
dsPIC33FJ32(GP/MC)101/102/104 device family. The
UART is a full-duplex asynchronous system that can
communicate with peripheral devices, such as
personal computers, LIN/J2602, RS-232 and RS-485
interfaces. The module also supports a hardware flow
control 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-Bit 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

» Hardware Flow Control Option with UXCTS and
UXRTS Pins

* Fully Integrated Baud Rate Generator with
16-Bit Prescaler

» Baud Rates Ranging from 1 Mbps to 6 bps at
16x mode at 16 MIPS

« Baud Rates Ranging from 4 Mbps to 24.4 bps at
4x mode at 16 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
» Support for Automatic Baud Rate Detection
« IrDA® Encoder and Decoder Logic
« 16x Baud Clock Output for IrDA® Support
A simplified block diagram of the UART module is

shown in Figure 18-1. The UART module consists of
these key hardware elements:

* Baud Rate Generator
* Asynchronous Transmitter
« Asynchronous Receiver

FIGURE 18-1: UARTX SIMPLIFIED BLOCK DIAGRAM
Baud Rate Generator
— IrDA® I)
—® Hardware Flow Control < ) | UXRTSIBCLK
J \—@ UXCTS
— UARTXx Receiver o > X uxRx
—®|  UARTX Transmitter v <] UxTX
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REGISTER 19-5: ADI1CHSO0: ADC1 INPUT CHANNEL 0 SELECT REGISTER

R/W-0

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

CHONB

— — CHOSB4 CHOSB3 CHOSB2 CHOSB1 CHOSBO

bit 15

bit 8

R/W-0

u-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

CHONA

— — CHOSA4 CHOSA3 CHOSA2 CHOSA1 CHOSAO

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

bit 14-13
bit 12-8

bit 7

bit 6-5
bit 4-0

CHONB: Channel 0 Negative Input Select for Sample B bit

1 = Channel 0 negative input is AN1
0 = Channel 0 negative input is AVSS

Unimplemented: Read as ‘0’
CHOSB<4:0>: Channel 0 Positive Input Select for Sample B bits

11111- 10000 = Reserved; do not use

01111 = Channel 0 positive input is AN15(

01110 = No channels connected, all inputs are floating (used for CTMU)
01101 = Channel 0 positive input is connected to CTMU temperature sensor
01100 = Channel 0 positive input is AN12(2)

01011 = Channel 0 positive input is AN11@)

01010 = Channel 0 positive input is AN10()

01001 = Channel 0 positive input is AN9®)

01000 = Channel 0 positive input is AN8()

00111 = Channel 0 positive input is AN7(2)

00110 = Channel 0 positive input is AN6()

00101 = Channel 0 positive input is AN5(D)

00100 = Channel 0 positive input is AN

00011 = Channel 0 positive input is AN3

00010 = Channel 0 positive input is AN2

00001 = Channel 0 positive input is AN1

00000 = Channel 0 positive input is ANO

CHONA: Channel 0 Negative Input Select for Sample A bit

1 = Channel 0 negative input is AN1
0 = Channel 0 negative input is AVSS

Unimplemented: Read as ‘0’
CHOSA<4:0>: Channel 0 Positive Input Select for Sample A bits
Refer to bits<12-8> for the available settings.

Note 1. This setting is available in all devices, excluding the dsPIC33FJIXX(GP/MC)101, where it is reserved.
2: This setting is available in the dsPIC33FJ32(GP/MC)104 devices only and is reserved in all other devices.
3: This setting is available in all devices, excluding the dsPIC33FJ16(GP/MC)101/102, where it is reserved.
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TABLE 23-4: dsPIC33F CONFIGURATION BITS DESCRIPTION (CONTINUED)

Bit Field Description
WDTPRE Watchdog Timer Prescaler bit
1=1:128
0=1:32

WDTPOST<3:0> | Watchdog Timer Postscaler bits

1111 =1:32,768

1110 =1:16,384

0001 =1:2

0000 =1:1

PLLKEN PLL Lock Enable bit

1 = Clock switch to PLL will wait until the PLL lock signal is valid

0 = Clock switch will not wait for the PLL lock signal

ALTI2C Alternate 1°C™ Pins bit

1 = IC is mapped to SDA1/SCL1 pins

0 = I12C is mapped to ASDA1/ASCL1 pins

ICS<1:0> ICD Communication Channel Select bits

11 = Communicate on PGEC1 and PGED1

10 = Communicate on PGEC2 and PGED2

01 = Communicate on PGEC3 and PGED3

00 = Reserved, do not use

PWMPIN Motor Control PWM Module Pin Mode bit

1 = PWM module pins controlled by PORT register at device Reset (tri-stated)
0 = PWM module pins controlled by PWM module at device Reset (configured as output pins)
HPOL Motor Control PWM High Side Polarity bit

1 = PWM module high side output pins have active-high output polarity
0 = PWM module high side output pins have active-low output polarity
LPOL Motor Control PWM Low Side Polarity bit

1 = PWM module low side output pins have active-high output polarity
0 = PWM module low side output pins have active-low output polarity
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TABLE 24-2:  INSTRUCTION SET OVERVIEW (CONTINUED)

IIanr}?ra Qfmzﬁqn;ali{ Assembly Syntax Description VJZ?; s Cj CO|:) s Stle,_‘\t#: C't:é%gs
66 RRNC RRNC f f = Rotate Right (No Carry) f 1 1 N,Z
RRNC f, WREG WREG = Rotate Right (No Carry) f 1 1 N,Z
RRNC W, Wi Wd = Rotate Right (No Carry) Ws 1 1 N,Z
67 SAC SAC Acc, #Sl i t 4, Wlo Store Accumulator 1 1 None
SAC. R Acc, #Sl i t 4, Wlo Store Rounded Accumulator 1 1 None
68 SE SE Ws, Whd Whnd = sign-extended Ws 1 1 C\N,Z
69 SETM SETM f f = OXFFFF 1 1 None
SETM WREG WREG = OxFFFF 1 1 None
SETM W Ws = OXFFFF 1 1 None
70 SFTAC SFTAC Acc, Wh Arithmetic Shift Accumulator by (Wn) 1 1 OA,0B,0AB,
SA,SB,SAB
SFTAC Acc, #Slit6 Arithmetic Shift Accumulator by Slité 1 1 OA,OB,0AB,
SA,SB,SAB
71 SL SL f f = Left Shift 1 1 C,N,0V,Z2
SL f, WREG WREG = Left Shift f 1 1 C,N,0V,Z2
SL W, Wi Wd = Left Shift Ws 1 1 C,N,0V,Z
SL Wb, Whs, Whd Wnd = Left Shift Wb by Wns 1 1 N,Z
SL Wb, #l i t5, Whd Wnd = Left Shift Wb by lit5 1 1 N,Z
72 SuB SuB Acc Subtract Accumulators 1 1 OA,0B,0AB,
SA,SB,SAB
SuB f f=f-WREG 1 1 C,DC,N,0V,Z
SuB f, W\REG WREG = f - WREG 1 1 C,DC,N,0V,Z
SuB #1it10, Wh Wn = Wn — it10 1 1 C,DC,N,0V,Z
SuB Vb, W, Wi Wd =Wb - Ws 1 1 C,DC,N,0V,Z
SuB Wb, #lit5, Wi Wd = Wb — lit5 1 1 C,DC,N,0v,Z
73 SuBB SuBB f f=f— WREG — (C) 1 1 C,DC,N,0V,Z
SuBB f, W\REG WREG = f - WREG — (C) 1 1 C,DC,N,0V,Z
SUBB #it10, Wh Wn = Wn - 1it10 — (6) 1 1 C,DC,N,0V,Z2
SUBB b, s, Wi Wd = Wb — Ws — (C) 1 1 C,DC,N,0V,Z
SUBB Wb, #1it5 W Wd = Wb — Iit5 — (C) 1 1 C,DC,N,0V,Z
74 SUBR SUBR f f=WREG - f 1 1 C,DC,N,0V,Z
SUBR f, WREG WREG = WREG - f 1 1 C,DC,N,0V,Z
SUBR Wb, W, W Wwd = Ws - Wb 1 1 C,DC,N,0V,Z2
SUBR Wb, #lit5, Wl wd =it - Wb 1 1 C,DC,N,0V,Z
75 SUBBR SUBBR f f= WREG —f— (C) 1 1 C,DC,N,0V,Z
SUBBR f, W\REG WREG = WREG — f — (C) 1 1 C,DC,N,0V,Z
SUBBR Vb, W&, Wi Wd = Ws — Wb — (C) 1 1 C,DC,N,0V,Z
SUBBR Wb, #lit5, Wl Wwd = lit5 - Wb — (6) 1 1 C,DC,N,0V,Z
76 SWAP SWAP.b W Whn = nibble swap Wn 1 1 None
SWAP Wh Whn = byte swap Wn 1 1 None
77 TBLRDH TBLRDH W, W Read Prog<23:16> to Wd<7:0> 1 2 None
78 TBLRDL TBLRDL Ws, Wi Read Prog<15:0> to Wd 1 2 None
79 TBLWIH TBLWIH  Ws, Wi Write Ws<7:0> to Prog<23:16> 1 2 None
80 TBLWIL TBLWIL Ws, Wi Write Ws to Prog<15:0> 1 2 None
81 ULNK ULNK Unlink Frame Pointer 1 1 None
82 XOR XOR f f=f.XOR. WREG 1 1 N,z
XOR f, WREG WREG = f .XOR. WREG 1 1 N,Z
XOR #it10, Wh Wd = 1it10 .XOR. Wd 1 1 N,z
XOR Wb, W, W Wd = Wb .XOR. Ws 1 1 N,Z
XOR Wb, #lit5, Wl Wd = Wb .XOR. lit5 1 1 N,Z
83 ZE ZE Ws, Whd Wnd = Zero-extend Ws 1 1 C,Z,N
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TABLE 26-36: SPIx SLAVE MODE (FULL-DUPLEX, CKE =0, CKP =0, SMP = 0) TIMING
REQUIREMENTS FOR dsPIC33FJ16(GP/MC)10X

AC CHARACTERISTICS

Standard Operating Conditions: 2.4V to 3.6V

(unless otherwise stated)

Operating temperature

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

Pzr:m Symbol Characteristic(?) Min Typ@ | Max | Units Conditions
SP70 |TscP Maximum SCKXx Input Frequency — — 11 MHz | See Note 3
SP72 | TscF SCKXx Input Fall Time — — — ns | See Parameter DO32
and Note 4
SP73 |TscR SCKXx Input Rise Time — — — ns | SeeParameter 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 | SeeParameter 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
TdivV2scL |to SCKx Edge
SP41 |TscH2diL, |Hold Time of SDIx Data Input 30 — — ns
TscL2diL |to SCKx Edge
SP50 |TssL2scH, |SSx 4 to SCKx T or SCKx Input 120 — — ns
TssL2scL
SP51 |TssH2dozZ |SSx T to SDOx Output 10 — 50 ns |See Note 4
High-Impedance
SP52 TscH2ssH | SSx 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 91 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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TABLE A-3:

MAJOR SECTION UPDATES (CONTINUED)

Section Name

Update Description

Section 7.0 “Interrupt
Controller”

Updated the Interrupt Vectors (see Table 7-1).

The following registers were updated or added:

« Register 7-5: IFSO: Interrupt Flag Status Register O

« Register 7-11: IEC1: Interrupt Enable Control Register 1
» Register 7-21: IPC6: Interrupt Priority Control Register 6

Section 9.0 “Power-
Saving Features”

Updated 9.5 PMD Control Registers.

Section 10.0 “I/O Ports”

Updated TABLE 10-1: Selectable Input Sources (Maps Input to Function)(l).
Updated TABLE 10-2: Output Selection for Remappable Pin (RPn)

The following registers were updated or added:

« Register 10-4: RPINR4: Peripheral Pin Select Input Register 4

* Register 10-6: RPINRS: Peripheral Pin Select Input Register 8

* Register 10-19: RPORS: Peripheral Pin Select Output Register 8

* Register 10-20: RPOR9: Peripheral Pin Select Output Register 9

* Register 10-21: RPOR10: Peripheral Pin Select Output Register 10
* Register 10-22: RPOR11: Peripheral Pin Select Output Register 11
* Register 10-23: RPOR12: Peripheral Pin Select Output Register 12

Section 12.0 “Timer2/3
and Timer4/5”

The features and operation information was extensively updated in support of Timer4/5
(see Section 12.1 “32-Bit Operation” and Section 12.2 “16-Bit Operation”).

The block diagrams were updated in support of the new timers (see Figure 12-1,
Figure 12-2, and Figure 12-3).

The following registers were added:
* Register 12-3: TACON: Timer4 Control Register(1)
« Register 12-4: TSCON: Timer5 Control Register(1)

Section 15.0 “Motor
Control PWM Module”

Updated TABLE 15-1: Internal Pull-down resistors on PWM Fault pins.

Note 2 was added to Register 15-5: PWMXCON1: PWMx Control Register 1@,

Section 19.0 “10-Bit
Analog-to-Digital
Converter (ADC)”

The number of available input pins and channels were updated from six to 14.
Updated FIGURE 19-1: ADC1 Block Diagram for dsPIC33FJXX(GP/MC)101 Devices.
Updated FIGURE 19-2: ADC1 Block Diagram for dsPIC33FJXX(GP/MC)102 Devices.
Added FIGURE 19-3: ADC1 Block Diagram for dsPIC33FJ32(GP/MC)104 Devices.

The following registers were updated:

* Register 19-4: AD1CHS123: ADC1 Input Channel 1, 2, 3 Select Register
« Register 19-5: AD1CHSO0: ADC1 INPUT Channel 0 select Register

« Register 19-6: AD1CSSL: ADC1 Input Scan Select Register Low(12:3)

« Register 19-7: AD1PCFGL: ADC1 Port Configuration Register Low(12:3)
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