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

TABLE 2: dsPIC33FJ32(GP/MC)101/102/104 DEVICE FEATURES
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dsPIC33FJ32GP101 |18 (32| 2| 8 | 5|3 |2 ]| 1 3 1| — |—|1ADC,|Y | 1| 3 |Y |13 |PDIR
6-ch SolIC
20(32|2|8|5(3|2|1|3|1|—|—]|1ADC,|Y|1]| 3 |Y]|15|SSOP
6-ch
dsPIC33FJ32GP102 (28 (32| 2 |16 | 5 |3 |2 | 1 3 1| — |—|1ADC,|Y | 1| 3 |Y|21|SPDIP,
8-ch SOIC,
SSOP,
QFN
6(32(2|16|5 (32|13 |1 —|—|1ADC, |Y|1]| 3 |Y]|21|VTLA
8-ch
dsPIC33FJ32GP104 |44 (32| 2 |26 | 5 |3 |2 ]| 1 3 1| — |—|1ADC,|Y | 1| 3 |Y|35|TQFP,
14-ch QFN,
VTLA
dsPIC33FJ32MC101 |20 (32| 2 (10| 5 |3 |2 | 1 3 1 |6ch|1|1ADC,|Y | 1| 3 |Y|15|PDIR,
6-ch SOIC,
SSOP
dsPIC33FJ32MC102 |28 (32| 2 |16 | 5 |3 |2 | 1 3 1 |6ch|2|1ADC,|Y | 1| 3 |Y|21|SPDIP,
8-ch SOIC,
SSOP,
QFN
36(32|(2|16|5(3|2]|1 3 1 |(6ch|2|1ADC,|Y |1 ]| 3 |Y |21 |VTLA
8-ch
dsPIC33FJ32MC104 |44 (32| 2 |26 | 5 |3 |2 | 1 3 1 |(6ch|2|1ADC,|Y | 1| 3 |Y|35|TQFP,
14-ch QFN,
VTLA

Note 1. Four out of five timers are remappable.
2:  Two pairs can be combined to have up to two 32-bit timers.
3:  Two out of three interrupts are remappable.
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

Pin Diagrams (Continued)

36-Pin VTLA®) W = Pins are up to 5V tolerant

PGEC2/AN1/C3INA/C1INB/CTED2/CN3/RAL
PGED2/ANO/C3INB/C1INA/CTED1/CN2/RAO

RP15(W/CN11/RB15
RTCC/RP14M/CN12/RB14

N/C
N/C
MCLR
AVDD
AVss

RP13W/CN13/RB13
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PGED1/AN2/C2INA/C1INC/RPOW/CNA/RBO RP12(/CN14/RB12

PGEC1/AN3/CVREFIN/CVREFOUT/C2INB/C1IND/RP1M/CNS/RB1 RP11M/CN15/RB11

AN4/C3INC/C2INC/RP2(M/CN6/RB2 RP10M/CN16/RB10

ANS5/C3IND/C2IND/RP3M/CN7/RB3 VDD

dsPIC33FJ32GP102

VDD Vcap

Vss Vss
OSCI/CLKI/CN30/RA2 N/C
OSCO/CLKO/CN29/RA3 SDA1/RPIM/CN21/RBY

PGED3/SOSCI/AN9/RP4/CN1/RB4
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N/C
N/C (Vss)
VDD
N/C (VDD)

ASDA1/RP5M/CN27/RB5
ASCL1/RP6W/CN24/RB6
INTO/RP7(D/CN23/RB7
SCL1/RP8W/CN22/RB8

PGEC3/SOSCO/AN10/T1CK/CNO/RA4

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.

DS70000652F-page 14 © 2011-2014 Microchip Technology Inc.



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

PGEC2/AN1/C3INA/C1INB/CTED2/CN3/RAL
PGED2/ANO/C3INB/C1INA/CTED1/CN2/RAO

N/C
N/C
AVDD
AVss

PWM1L2/RP13W/CN13/RB13

Bl | pwmiH1/RTCC/RP14D/CNLI2/RB14
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B | pPwmM1L1/RP15W/CN1L/RB1S

&]
]
&3]
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PGED1/AN2/C2INA/C1INC/RPOM)/CNA/RBO PWM1H2/RP12M/CN14/RB12

PGEC1/AN3/CVREFIN/CVREFOUT/C2INB/C1IND/RP11)/CN5/RB1 PWM1L3/RP11M/CN15/RB11

AN4/C3INC/C2INC/RP2(M/CN6/RB2 PWM1H3/RP10M/CN16/RB10

ANS5/C3IND/C2IND/RP3M/CN7/RB3 dsPIC33FI16MC102 VDD
VbD Vcap
Vss Vss
OSCI/CLKI/CN30/RA2 N/C
OSCO/CLKO/CN29/RA3 SDAL/SDI1T/RPIM/CN21/RB9

PGED3/SOSCI/RP41)/CN1/RB4

B = &[] @] =] [« [N [F][8]

PGEC3/SOSCO/T1CK/CNO/RA4 E

=]
5]
H
=]

N/C
VDD

N/C (Vss)
N/C (VDD)

®/AsDALRP5M/CN27/RBS | [
®ascLurPeMicN24/RBS | [
SCKLUINTO/RP7M/CN23/RB7 | [

FLTB1
FLTAL

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

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

411 PROGRAM MEMORY

ORGANIZATION

The program memory space is organized in word-
addressable blocks. Although it is treated as 24 bits
wide, it is more appropriate to think of each address of
the program memory as a lower and upper word, with
the upper byte of the upper word being unimplemented.
The lower word always has an even address, while the
upper word has an odd address (Figure 4-3).

Program memory addresses are always word-aligned
on the lower word and addresses are incremented or
decremented by two during code execution. This
arrangement provides compatibility with data memory
space addressing and makes data in the program
memory space accessible.

4.1.2 INTERRUPT AND TRAP VECTORS

All  of the dsPIC33FJ16(GP/MC)101/102 and
dsPIC33FJ32(GP/MC)101/102/104 devices reserve
the addresses between 0x00000 and 0x000200 for
hard-coded program execution vectors. A hardware
Reset vector is provided to redirect code execution
from the default value of the PC on device Reset to the
actual start of code. A GOTOinstruction is programmed
by the user application at 0x000000, with the actual
address for the start of code at 0x000002.

dsPIC33FJ16(GP/MC)101/102 and dsPIC33FJ32(GP/
MC)101/102/104 devices also have two Interrupt Vec-
tor Tables (IVTs), located from 0x000004 to OXOO00FF
and 0x000100 to Ox0001FF. These vector tables allow
each of the device interrupt sources to be handled by
separate Interrupt Service Routines (ISRs). A more
detailed discussion of the Interrupt Vector Tables is
provided in Section 7.1 “Interrupt Vector Table”.

FIGURE 4-3: PROGRAM MEMORY ORGANIZATION
msw most significant word (msw) least significant word (Isw) PC Address

Address - A ~ A ~ (Isw Address)
23 16 8 0

0x000001 00000000 0x000000

0x000003 00000000 0x000002

0x000005 00000000 0x000004

0x000007 00000000 0x000006
yj

v

Program Memory
‘Phantom’ Byte
(read as ‘0")

Instruction Width
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TABLE 4-12: 12C1 REGISTER MAP
SFRName | "R | it15 | Bit14 | Bit13 | Bit12 | Bit1l | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO All
Addr Resets
12C1RCV 0200 — — — — — — — — 12C1 Receive Register 0000
I2C1TRN 0202 — — — — — — — — 12C1 Transmit Register 00FF
12C1BRG 0204 — — — — — — — Baud Rate Generator Register 0000
I2C1CON 0206 12CEN — 12CSIDL | SCLREL | IPMIEN A10M DISSLW | SMEN GCEN | STREN | ACKDT | ACKEN RCEN PEN RSEN SEN 1000
I2C1STAT 0208 | ACKSTAT | TRSTAT — — — BCL GCSTAT | ADD10 | IWCOL | I2COV D_A P S R_W RBF TBF 0000
12C1ADD 020A — — — — — — 12C1 Address Register 0000
12C1IMSK 020C — — — — — — 12C1 Address Mask Register 0000
Legend: — =unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-13: UART1 REGISTER MAP
SFR Name SFR Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Al
Addr Resets
U1MODE 0220 UARTEN — USIDL IREN RTSMD — UEN1 UENO WAKE LPBACK | ABAUD | URXINV BRGH PDSEL1 | PDSELO | STSEL 0000
U1STA 0222 UTXISEL1 | UTXINV | UTXISELO — UTXBRK | UTXEN | UTXBF | TRMT |URXISEL1 |URXISELO| ADDEN RIDLE PERR FERR OERR URXDA 0110
U1TXREG | 0224 — — — — — — — UART1 Transmit Register XXXX
UIRXREG | 0226 — — — — — — — UART1 Receive Register 0000
U1BRG 0228 Baud Rate Generator Prescaler 0000
Legend: x =unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-14: SPI1 REGISTER MAP
SFR Name /fgi Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Reﬁltlats
SPI1STAT 0240 SPIEN — SPISIDL — — — — — — SPIROV — — — — SPITBF | SPIRBF | 0000
SPI1CON1 0242 — — — DISSCK | DISSDO | MODE16 | SMP CKE SSEN CKP MSTEN | SPRE2 | SPRE1 | SPREO | PPRE1 | PPREO 0000
SPI1CON2 0244 | FRMEN SPIFSD | FRMPOL — — — — — — — — — — — FRMDLY — 0000
SPI1BUF 0248 SPI1 Transmit and Receive Buffer Register 0000
Legend: — =unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

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



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

REGISTER 5-1: NVMCON: FLASH MEMORY CONTROL REGISTER

R/SO-0) R/W-0M) R/W-0) u-0 u-0 u-0 u-0 u-0

WR WREN WRERR — — — — —

bit 15 bit 8
U-0 R/W-0M) u-0 u-0 R/W-0) R/W-0(H) R/W-0) R/W-0M)
— ERASE — — NVMOP3®@ | NvMOP2@) | NvMOP1®@ | NvMOPO®

bit 7 bit 0

Legend: SO = Settable Only bit

R = Readable hit 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 WR: Write Control bit(!)

1 = Initiates a Flash memory program or erase operation; the operation is self-timed and the bit is
cleared by hardware once operation is complete
0 = Program or erase operation is complete and inactive

bit 14 WREN: Write Enable bit!)

1 = Enables Flash program/erase operations
0 = Inhibits Flash program/erase operations

bit 13 WRERR: Write Sequence Error Flag bit(1)

1 = Animproper program or erase sequence attempt or termination has occurred (bit is set automatically
on any set attempt of the WR bit)
0 = The program or erase operation completed normally

bit 12-7 Unimplemented: Read as ‘0’

bit 6 ERASE: Erase/Program Enable bit(})

1 = Performs the erase operation specified by NVMOP<3:0> on the next WR command
0 = Performs the program operation specified by NVMOP<3:0> on the next WR command

bit 5-4 Unimplemented: Read as ‘0’
bit 3-0 NVMOP<3:0>: NVM Operation Selection bits(2)

If ERASE = 1:

1111 = No operation

1101 = Erase General Segment
1100 = No operation

0011 = No operation

0010 = Memory page erase operation
0001 = No operation

0000 = No operation

If ERASE = 0:

1111 = No operation

1101 = No operation

1100 = No operation

0011 = Memory word program operation
0010 = No operation

0001 = No operation

0000 = No operation

Note 1. These bits can only be reset on a POR.

2. All other combinations of NVMOP<3:0> are unimplemented.
REGISTER 5-2: NVMKEY: NONVOLATILE MEMORY KEY REGISTER

uU-0 u-0 uU-0 u-0 uU-0 uU-0 u-0 u-0

© 2011-2014 Microchip Technology Inc. DS70000652F-page 85



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

REGISTER 7-3: INTCON1: INTERRUPT CONTROL REGISTER 1

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
NSTDIS OVAERR OVBERR COVAERR | COVBERR OVATE OVBTE COVTE
bit 15 bit 8
R/W-0 R/W-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 U-0

SFTACERR DIVOERR — MATHERR | ADDRERR STKERR OSCFAIL —
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 NSTDIS: Interrupt Nesting Disable bit

1 = Interrupt nesting is disabled
0 = Interrupt nesting is enabled

bit 14 OVAERR: Accumulator A Overflow Trap Flag bit

1 = Trap was caused by overflow of Accumulator A
0 = Trap was not caused by overflow of Accumulator A

bit 13 OVBERR: Accumulator B Overflow Trap Flag bit

1 = Trap was caused by overflow of Accumulator B
0 = Trap was not caused by overflow of Accumulator B

bit 12 COVAERR: Accumulator A Catastrophic Overflow Trap Flag bit

1 = Trap was caused by catastrophic overflow of Accumulator A
0 = Trap was not caused by catastrophic overflow of Accumulator A

bit 11 COVBERR: Accumulator B Catastrophic Overflow Trap Flag bit

1 = Trap was caused by catastrophic overflow of Accumulator B
0 = Trap was not caused by catastrophic overflow of Accumulator B

bit 10 OVATE: Accumulator A Overflow Trap Enable bit
1 = Trap overflow of Accumulator A
0 = Trap is disabled
bit 9 OVBTE: Accumulator B Overflow Trap Enable bit
1 = Trap overflow of Accumulator B
0 = Trap is disabled
bit 8 COVTE: Catastrophic Overflow Trap Enable bit
1 = Trap on catastrophic overflow of Accumulator A or B is enabled
0 = Trap is disabled
bit 7 SFTACERR: Shift Accumulator Error Status bit

1 = Math error trap was caused by an invalid accumulator shift
0 = Math error trap was not caused by an invalid accumulator shift

bit 6 DIVOERR: Arithmetic Error Status bit

1 = Math error trap was caused by a divide-by-zero
0 = Math error trap was not caused by a divide-by-zero

bit 5 Unimplemented: Read as ‘0’
bit 4 MATHERR: Arithmetic Error Status bit

1 = Math error trap has occurred
0 = Math error trap has not occurred
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

REGISTER 7-10:

IECO: INTERRUPT ENABLE CONTROL REGISTER O

u-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — AD1IE ULTXIE U1RXIE SPI1IE SPILEIE T3IE
bit 15 bit 8
R/W-0 R/W-0 R/W-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0
T2IE OC2IE IC2IE — T1IE OCLlIE IClIE INTOIE
bit 7 bit 0
Legend:
R = Readable hit 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 ADLIIE: ADC1 Conversion Complete Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit 12 UL1TXIE: UART1 Transmitter Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit 11 U1RXIE: UART1 Receiver Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit 10 SPI1IE: SPI1 Event Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit 9 SPI1EIE: SPI1 Error Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit 8 T3IE: Timer3 Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit 7 T2IE: Timer2 Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit 6 OC2IE: Output Compare Channel 2 Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit 5 IC2IE: Input Capture Channel 2 Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit 4 Unimplemented: Read as ‘0’
bit 3 T1IE: Timerl Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit 2 OCL1IE: Output Compare Channel 1 Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit 1 IC1IE: Input Capture Channel 1 Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit O INTOIE: External Interrupt O Enable bit

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

DS70000652F-page 108
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

REGISTER 7-15:

IPCO: INTERRUPT PRIORITY CONTROL REGISTER O

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

— T1IP2 T1IP1 T1IPO — OC1IP2 OC1IP1 OC1IPO
bit 15 bit 8

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

— IC1IP2 IC1IP1 IC1IPO — INTOIP2 INTOIP1 INTOIPO
bit 7 bit 0
Legend:

R = Readable bit
-n = Value at POR

W = Writable bit

‘1’ = Bit is set ‘0’ = Bit is cleared

U = Unimplemented bit, read as ‘0’

X = Bit is unknown

bit 15
bit 14-12

bit 11
bit 10-8

bit 7
bit 6-4

bit 3
bit 2-0

Unimplemented: Read as ‘0’

T1IP<2:0>: Timerl Interrupt Priority bits

111 = Interrupt is Priority 7 (highest priority interrupt)
001 = Interrupt is Priority 1

000 = Interrupt source is disabled

Unimplemented: Read as ‘0’
OC1IP<2:0>: Output Compare Channel 1 Interrupt Priority bits
111 = Interrupt is Priority 7 (highest priority interrupt)

001 = Interrupt is Priority 1

000 = Interrupt source is disabled

Unimplemented: Read as ‘0’

IC11P<2:0>: Input Capture Channel 1 Interrupt Priority bits
111 = Interrupt is Priority 7 (highest priority interrupt)
001 = Interrupt is Priority 1

000 = Interrupt source is disabled

Unimplemented: Read as ‘0’

INTOIP<2:0>: External Interrupt O Priority bits

111 = Interrupt is Priority 7 (highest priority interrupt)
001 = Interrupt is Priority 1

000 = Interrupt source is disabled

DS70000652F-page 112
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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

9.0 POWER-SAVING FEATURES

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
complement the information in this data
sheet, refer to “Watchdog Timer and
Power-Saving Modes” (DS70196) in the
“dsPIC33/PIC24 Family Reference Man-
ual”, 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 dsPIC33FJ16(GP/MC)101/102 and
dsPIC33FJ32(GP/MC)101/102/104 devices provide
the ability to manage power consumption by selectively
managing clocking to the CPU and the peripherals. In
general, a lower clock frequency and a reduction in the
number of circuits being clocked constitutes lower
consumed power. Devices can manage power
consumption in four different ways:

» Clock Frequency

« Instruction-Based Sleep and Idle modes
» Software-Controlled Doze mode

« Selective Peripheral Control in Software

Combinations of these methods can be used to selec-
tively tailor an application’s power consumption while
still maintaining critical application features, such as
timing-sensitive communications.

9.1 Clock Frequency and Clock
Switching

dsPIC33FJ16(GP/MC)101/102 and dsPIC33FJ32(GP/
MC)101/102/104 devices allow a wide range of clock
frequencies to be selected under application control. If
the system clock configuration is not locked, users can
choose low-power or high-precision oscillators by simply
changing the NOSC<2:0> bits (OSCCON<10:8>). The
process of changing a system clock during operation, as
well as limitations to the process, are discussed in more
detail in Section 8.0 “Oscillator Configuration”.

9.2 Instruction-Based Power-Saving
Modes

dsPIC33FJ16(GP/MC)101/102 and dsPIC33FJ32(GP/
MC)101/102/104 devices have two special power-
saving modes that are entered through the execution of
a special PWRSAV instruction. Sleep mode stops clock
operation and halts all code execution. Idle mode halts
the CPU and code execution, but allows peripheral
modules to continue operation. The assembler syntax
of the PWRSAV instruction is shown in Example 9-1.

Note: SLEEP_ MODE and |DLE MODE are
constants defined in the assembler
include file for the selected device.

Sleep and Idle modes can be exited as a result of an
enabled interrupt, WDT time-out or a device Reset. When
the device exits these modes, it is said to wake-up.

9.2.1 SLEEP MODE
The following occurs in Sleep mode:

e The system clock source is shut down. If an
on-chip oscillator is used, it is turned off.

e The device current consumption is reduced to a
minimum, provided that no 1/O pin is sourcing
current

e The Fail-Safe Clock Monitor does not operate,
since the system clock source is disabled

e The LPRC clock continues to run in Sleep mode if
the WDT is enabled

e The WDT, if enabled, is automatically cleared
prior to entering Sleep mode

« Some device features or peripherals may continue
to operate. This includes items such as the Input
Change Notification (ICN) on the I/O ports or
peripherals that use an external clock input.

» Any peripheral that requires the system clock
source for its operation is disabled

The device will wake-up from Sleep mode on any of the
these events:

« Any interrupt source that is individually enabled

« Any form of device Reset

* A WDT time-out

On wake-up from Sleep mode, the processor restarts

with the same clock source that was active when Sleep
mode was entered.

EXAMPLE 9-1: PWRSAV INSTRUCTION SYNTAX
PWRSAV #SLEEP_MODE ; Put the device into SLEEP node
PWRSAV #| DLE_MODE ; Put the device into | DLE node
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NOTES:
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10.4 Peripheral Pin Select (PPS)

Peripheral Pin Select configuration enables peripheral
set selection and placement on a wide range of I/O
pins. By increasing the pinout options available on a
particular device, programmers can better tailor the
microcontroller to their entire application, rather than
trimming the application to fit the device.

The Peripheral Pin Select configuration feature
operates over a fixed subset of digital 1/0 pins. Pro-
grammers can independently map the input and/or
output of most digital peripherals to any one of these
I/O pins. Peripheral Pin Select is performed in soft-
ware and generally does not require the device to be
reprogrammed. Hardware safeguards are included
that prevent accidental or spurious changes to the
peripheral mapping, once it has been established.

10.4.1 AVAILABLE PINS

The Peripheral Pin Select feature is used with a range
of up to 16 pins. The number of available pins depends
on the particular device and its pin count. Pins that
support the Peripheral Pin Select feature include the
designation “RPn” in their full pin designation, where
“RP” designates a remappable peripheral and “n” is the
remappable pin number.

10.4.2 CONTROLLING PERIPHERAL PIN
SELECT

Peripheral Pin Select features are controlled through
two sets of Special Function Registers: one to map
peripheral inputs and one to map outputs. Because
they are separately controlled, a particular peripheral’s
input and output (if the peripheral has both) can be
placed on any selectable function pin without
constraint.

The association of a peripheral to a peripheral select-
able pin is handled in two different ways, depending on
whether an input or output is being mapped.

10.4.2.1 Input Mapping

The inputs of the Peripheral Pin Select options are
mapped on the basis of the peripheral. A control
register associated with a peripheral dictates the pin it
will be mapped to. The RPINRX registers are used to
configure peripheral input mapping (see Register 10-1
through Register 10-10). Each register contains sets
of 5-bit fields, with each set associated with one of the
remappable peripherals. Programming a given
peripheral’s bit field with an appropriate 5-bit value
maps the RPn pin with that value to that peripheral.
For any given device, the valid range of values for any
bit field corresponds to the maximum number of
Peripheral Pin Selections supported by the device.

Figure 10-2 lllustrates remappable pin selection for
U1RX input.

Note: For input mapping only, the Peripheral Pin
Select (PPS) functionality does not have
priority over the TRISx settings. There-
fore, when configuring the RPx pin for
input, the corresponding bit in the TRISx
register must also be configured for input
(i.e., setto ‘1").

FIGURE 10-2: REMAPPABLE MUX

INPUT FOR U1RX

U1RXR<4:0>

U1RX Input
to Peripheral
2 >
RP2
° °
o °
o °
X 25
RP25
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REGISTER 10-11: RPORO: PERIPHERAL PIN SELECT OUTPUT REGISTER O

uU-0 uU-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — RP1R<4:0>
bit 15 bit 8
uU-0 uU-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
_ — — RPOR<4:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bitis cleared X = Bit is unknown
bit 15-13 Unimplemented: Read as ‘0’
bit 12-8 RP1R<4:0>: Peripheral Output Function is Assigned to RP1 Output Pin bits
(see Table 10-2 for peripheral function numbers)
bit 7-5 Unimplemented: Read as ‘0’
bit 4-0 RPOR<4:0>: Peripheral Output Function is Assigned to RPO Output Pin bits

(see Table 10-2 for peripheral function numbers)

REGISTER 10-12: RPOR1: PERIPHERAL PIN SELECT OUTPUT REGISTER 1

U-0 uU-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — RP3R<4:0>(1)
bit 15 bit 8
U-0 U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — RP2R<4:0>(1)
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 12-8 RP3R<4:0>: Peripheral Output Function is Assigned to RP3 Output Pin bits(®)
(see Table 10-2 for peripheral function numbers)
bit 7-5 Unimplemented: Read as ‘0’
bit 4-0 RP2R<4:0>: Peripheral Output Function is Assigned to RP2 Output Pin bits()

(see Table 10-2 for peripheral function numbers)

Note 1: These bits are not available in dsPIC33FJIXX(GP/MC)101 devices.
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REGISTER 10-13: RPOR2: PERIPHERAL PIN SELECT OUTPUT REGISTER 2

U-0 U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — RP5R<4:0>(1)
bit 15 bit 8
u-0 u-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
- — — RP4R<4:0>
bit 7 bit 0
Legend:
R = Readable hit 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 12-8 RP5R<4:0>: Peripheral Output Function is Assigned to RP5 Output Pin bits(®)
(see Table 10-2 for peripheral function numbers)
bit 7-5 Unimplemented: Read as ‘0’
bit 4-0 RP4R<4:0>: Peripheral Output Function is Assigned to RP4 Output Pin bits

(see Table 10-2 for peripheral function numbers)

Note 1: These bits are not available in dsPIC33FJ(16/32)(GP/MC)101 devices.

REGISTER 10-14: RPOR3: PERIPHERAL PIN SELECT OUTPUT REGISTER 3

uU-0 uU-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
_ — — RP7R<4:0>
bit 15 bit 8
uU-0 uU-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — RP6R<4:0>(1)
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 12-8 RP7R<4:0>: Peripheral Output Function is Assigned to RP7 Output Pin bits
(see Table 10-2 for peripheral function numbers)
bit 7-5 Unimplemented: Read as ‘0’
bit 4-0 RP6R<4:0>: Peripheral Output Function is Assigned to RP6 Output Pin bits()

(see Table 10-2 for peripheral function numbers)

Note 1. These bits are not available in dsPIC33FJ(16/32)(GP/MC)101 devices.
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REGISTER 15-10: PXFLTBCON: PWMx FAULT B CONTROL REGISTER(1:2:3.4)

U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — FBOV3H FBOV3L FBOV2H FBOV2L FBOV1H FBOVI1L
bit 15 bit 8
R/W-0 U-0 u-0 U-0 U-0 R/W-1 R/W-1 R/W-1
FLTBM — — — — FBEN3 FBEN2 FBEN1
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 FBOV<3:1>H:FBOV<3:1>L: Fault Input B PWMx Override Value bits

1 = The PWMx output pin is driven active on an external Fault input event
0 = The PWMx output pin is driven inactive on an external Fault input event
bit 7 FLTBM: Fault B Mode bit
1 = The Fault B input pin functions in the Cycle-by-Cycle mode
0 = The Fault B input pin latches all control pins to the programmed states in PXFLTBCON<13:8>
bit 6-3 Unimplemented: Read as ‘0’
bit 2 FBENS3: Fault Input B Enable bit
1 = PWMxH3/PWMXL3 pin pair is controlled by Fault Input B
0 = PWMxH3/PWMXxL3 pin pair is not controlled by Fault Input B
bit 1 FBENZ2: Fault Input B Enable bit
1 = PWMxH2/PWMXxL2 pin pair is controlled by Fault Input B
0 = PWMxH2/PWMXL2 pin pair is not controlled by Fault Input B
bit 0 FBENZ1: Fault Input B Enable bit

1 = PWMxH1/PWMXxL1 pin pair is controlled by Fault Input B
0 = PWMxH1/PWMXxL1 pin pair is not controlled by Fault Input B

Note 1: Comparator outputs are not internally connected to the PWM Fault control logic. If using the comparator
modules for Fault generation, the user must externally connect the desired comparator output pin to the
dedicated FLTA1 or FLTB1 input pin.

2. Refer to Table 15-1 for FLTB1 implementation details.

3: The PxFLTACON register is a write-protected register. Refer to Section 15.3 “Write-Protected Registers”
for more information on the unlock sequence.

4: During any Reset event, FLTB1 is enabled by default and must be cleared as described in Section 15.2
“PWM Faults”.
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16.0 SERIAL PERIPHERAL
INTERFACE (SPI)

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
complement the information in this data
sheet, refer to “Serial Peripheral Inter-
face (SPI)" (DS70206) 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 Serial Peripheral Interface (SPI) module is a
synchronous serial interface useful for communicating
with other peripheral or microcontroller devices. These
peripheral devices can be serial EEPROMSs, shift regis-
ters, display drivers, Analog-to-Digital Converters, etc.
The SPI module is compatible with SPI and SIOP from
Motorola®.

Each SPI module consists of a 16-bit shift register,
SPIXSR (where x = 1 or 2), used for shifting data in and
out, and a buffer register, SPIXBUF. A control register,
SPIXCON, configures the module. Additionally, a status
register, SPIXSTAT, indicates status conditions.

The serial interface consists of four pins:

» SDIx (serial data input)

« SDOx (serial data output)

» SCKXx (shift clock input or output)
« SSx (active-low slave select).

In Master mode operation, SCKx is a clock output. In
Slave mode, it is a clock input.

FIGURE 16-1: SPIx MODULE BLOCK DIAGRAM
SCKx 11to1:8 1:1/4/16/64
E /\I— Secondary — Primary — Fcy
Prescaler Prescaler
SSx y T
«— > Sync Control Select

& Control Clock Edge SPIXCON1<1:0>

Shift Control SPIXCON1<4:2>
SDOXx

Enable

SDIx N bit 0 Y Master Clock

SPIXSR

Transfer Transfer

|SPMRXB|‘SPMTXB|

v

| SPIXBUF

Read SPIXBUF

Write SPIXBUF

16

<

P> Internal Data Bus
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REGISTER 20-5: CMxFLTR: COMPARATOR x FILTER CONTROL REGISTER

U-0 U-0 U-0 U-0 U-0 U-0 U-0 u-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
— CFSEL2 CFSEL1 CFSELO CFLTREN CFDIV2 CFDIV1 CFDIVO
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’ = Bitis cleared X = Bit is unknown
bit 15-7 Unimplemented: Read as ‘0’
bit 6-4 CFSEL<2:0>: Comparator Filter Input Clock Select bits

111 = Reserved

110 = Reserved

101 = Timer3

100 = Timer2

011 = Reserved

010 = PWM Special Event Trigger
001 = Fosc

000 = Fcy

bit 3 CFLTREN: Comparator Filter Enable bit

1 = Digital filter is enabled
0 = Digital filter is disabled

bit 2-0 CFDIV<2:0>: Comparator Filter Clock Divide Select bits

111 = Clock Divide 1:128
110 = Clock Divide 1:64
101 = Clock Divide 1:32
100 = Clock Divide 1:16
011 = Clock Divide 1:8
010 = Clock Divide 1:4
001 = Clock Divide 1:2
000 = Clock Divide 1:1
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44-Terminal Very Thin Leadless Array Package (TL) — 6x6x0.9 mm Body
With Exposed Pad [VTLA]

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

Dimension|Limits|  MIN | NOM | MAX
Number of Pins N 44
Number of Pins per Side ND 12
Number of Pins per Side NE 10
Pitch e 0.50 BSC
Overall Height A 0.80 0.90 1.00
Standoff A1 0.025 - 0.075
Overall Width E 6.00 BSC
Exposed Pad Width E2 440 | 455 | 470
Overall Length D 6.00 BSC
Exposed Pad Length D2 4.40 4.55 4.70
Contact Width b 0.20 0.25 0.30
Contact Length L 0.20 0.25 0.30
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.
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