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

Referenced Sources

This device data sheet is based on the following
individual chapters of the “dsPIC33/PIC24 Family Ref-
erence Manual”. These documents should be
considered as the primary reference for the operation
of a particular module or device feature.

Note 1. To access the documents listed below,
browse to the documentation section
of the dsPIC33FJ16MC102 product
page of the Microchip Web site
(www.microchip.com).

In addition to parameters, features and
other documentation, the resulting page
provides links to the related family
reference manual sections.

« “CPU” (DS70204)

e “Data Memory” (DS70202)

e “Program Memory” (DS70203)

e “Flash Programming” (DS70191)

» “Reset” (DS70192)

* “Watchdog Timer and Power-Saving Modes” (DS70196)
e “Timers” (DS70205)

e “Input Capture” (DS70198)

e “Output Compare” (DS70209)

* “Motor Control PWM” (DS70187)

« “Analog-to-Digital Converter (ADC)” (DS70183)

* “UART"” (DS70188)

« “Serial Peripheral Interface (SPI)" (DS70206)

. “Inter-Integrated Circuit™ (12C™)” (DS70195)

e “CodeGuard Security” (DS70199)

* “Programming and Diagnostics” (DS70207)

« “Device Configuration” (DS70194)

« “1/O Ports with Peripheral Pin Select (PPS)” (DS70190)
« “Real-Time Clock and Calendar (RTCC)” (DS70301)

e “Introduction (Part VI)” (DS70655)

e “Oscillator (Part VI)” (DS70644)

e “Interrupts (Part VI)" (DS70633)

« “Comparator with Blanking” (DS70647)

* “Charge Time Measurement Unit (CTMU)” (DS70635)
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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 4-2: PROGRAM MEMORY MAP FOR dsPIC33FJ32(GP/MC)101/102/104 DEVICES
I QOTOlnstruction 0x000000
Reset Address 0x000002
0x000004
Interrupt Vector Table | o o000re
Reserved 0x000100
Alternate Vector Table 8?88812‘,‘5
o User Program 0x000200
g Flash Memory
tg (11.2K instructions) OX0057EA
S Flash Configuration | X0057FC
1
g Words(® 0X0057FE
= 0x005800
Q
[%]
S
Unimplemented
(Read ‘0’s)
\i OX7FFFFE
-1 0x800000
Reserved
Q
Q
IS,
o
)
> OXF7FFFE
g Device Configuration | 0xF80000
© Shadow Registers 0xF80020
= 0xF80022
c
Ke]
g
>
2
S Reserved
o
OXFEFFFE
0xFF0000
v DEVID (2) OXFFFFFE
Note 1. On Reset, these bits are automatically copied into the device Configuration Shadow registers.
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

REGISTER 7-1: SR: CPU STATUS REGISTER®

R-0 R-0 R/C-0 R/C-0 R-0 R/C-0 R-0 R/W-0
OA OB SA SB OAB SAB DA DC
bit 15 bit 8
R/W-00) R/W-00) R/W-00) R-0 R/W-0 R/W-0 R/W-0 R/W-0
IPL2() IPL1?@ IPLO® RA N oV z C
bit 7 bit O
Legend: C = Clearable bhit
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 7-5 IPL<2:0>: CPU Interrupt Priority Level Status bits(®:3)

111 = CPU Interrupt Priority Level is 7 (15); user interrupts are disabled
110 = CPU Interrupt Priority Level is 6 (14)

101 = CPU Interrupt Priority Level is 5 (13)

100 = CPU Interrupt Priority Level is 4 (12)

011 = CPU Interrupt Priority Level is 3 (11)

010 = CPU Interrupt Priority Level is 2 (10)

001 = CPU Interrupt Priority Level is 1 (9)

000 = CPU Interrupt Priority Level is 0 (8)

Note 1: For complete register details, see Register 3-1.

2. The IPL<2:0> bits are concatenated with the IPL<3> bit (CORCON<3>) to form the CPU Interrupt Priority
Level. The value in parentheses indicates the IPL if IPL<3> = 1. User interrupts are disabled when
IPL<3>=1.

3:  The IPL<2:0> Status bits are read-only when NSTDIS (INTCON1<15>) = 1.

REGISTER 7-2.  CORCON: CORE CONTROL REGISTER®

U-0 U-0 u-0 R/W-0 R/W-0 R-0 R-0 R-0
— — — us EDT DL2 DL1 DLO
bit 15 bit 8
R/W-0 R/W-0 R/W-1 R/W-0 R/C-0 R/W-0 R/W-0 R/W-0
SATA SATB SATDW ACCSAT IPL3® PSvV RND IF
bit 7 bit 0
Legend: C = Clearable bit
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 3 IPL3: CPU Interrupt Priority Level Status bit 3@

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

Note 1. For complete register details, see Register 3-2.
2. The IPL3 bit is concatenated with the IPL<2:0> bits (SR<7:5>) to form the CPU Interrupt Priority Level.
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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 7-27: IPC19: INTERRUPT PRIORITY CONTROL REGISTER 19

U-0 U-0 U-0 U-0 U-0 u-0 U-0 U-0
bit 15 bit 8
U-0 R/W-1 R/W-0 R/W-0 U-0 u-0 U-0 U-0
— CTMUIP2 CTMUIP1 CTMUIPO — — — —
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown
bit 15-7 Unimplemented: Read as ‘0’
bit 6-4 CTMUIP<2:0>: CTMU 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’
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

10.4.2.2 Output Mapping FIGURE 10-3: MULTIPLEXING OF
In contrast to the inputs, the outputs of the Peripheral REMAPPABLE OUTPUT
Pin Select options are mapped on the basis of the pin. FOR RPn

In this case, a control register associated with a

particular pin dictates the peripheral output to be RPnR<4.0>
mapped. The RPORX registers are used to control out- Default ]\I\
put mapping. Like the RPINRX registers, each register 0
contains sets of 5-bit fields, with each set associated U1TX Output Enable | ,

with one RPn pin (see Register 10-11 through ULRTS Output Enable 4
Register 10-23). The value of the bit field corresponds Output Enable
to one of the peripherals and that peripheral’s output is °
mapped to the pin (see Table 10-2 and Figure 10-3). °

The list of peripherals for output mapping also includes g

a null value of ‘00000’ because of the mapping OC2 Output Enable | , o
technique. This permits any given pin to remain

unconnected from the output of any of the pin
selectable peripherals.

Default

0
U1TX Output 3
U1RTS Output 4
Output Data
o > KI
° RPN
°
OC2 Output 19

TABLE 10-2: OUTPUT SELECTION FOR REMAPPABLE PIN (RPn)

Function RPnR<4:0> Output Name
NULL 00000 RPn tied to Default Port Pin
CciouTt 00001 RPn tied to Comparator 1 Output
c20uT 00010 RPn tied to Comparator 2 Output
uiTx 00011 RPn tied to UART1 Transmit
U1RTS 00100 RPn tied to UART1 Ready-to-Send
SCK1 01000 RPn tied to SPI Clock(®
SDO1 00111 RPn tied to SPI Data Output(?)
SS1 01001 RPn tied to SPI1 Slave Select Output(?)
OcC1 10010 RPn tied to Output Compare 1
ocC2 10011 RPn tied to Output Compare 2
CTPLS 11101 RPn tied to CTMU Pulse Output
C30uUT 11110 RPn tied to Comparator 3 Output

Note 1: This function is available in dsPIC33FJ32(GP/MC)10X devices only.
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

13.1 Input Capture Control Register

REGISTER 13-1: ICxCON: INPUT CAPTURE x CONTROL REGISTER

uU-0 uU-0 R/W-0 uU-0 uU-0 U-0 uU-0 uU-0
— — ICSIDL — — — — —
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R-0, HC R-0, HC R/W-0 R/W-0 R/W-0
ICTMR ICI1 ICIO ICOV ICBNE ICM2 ICM1 ICMO
bit 7 bit 0
Legend: HC = Hardware Clearable bit
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 ICSIDL: Input Capture x Stop in Idle Control bit
1 = Input Capture x module will halt in CPU Idle mode
0 = Input Capture x module will continue to operate in CPU Idle mode
bit 12-8 Unimplemented: Read as ‘0’
bit 7 ICTMR: Input Capture x Timer Select bits
1 = TMR2 contents are captured on a capture event
0 = TMR3 contents are captured on a capture event
bit 6-5 ICI<1:0>: Select Number of Captures per Interrupt bits
11 = Interrupt on every fourth capture event
10 = Interrupt on every third capture event
01 = Interrupt on every second capture event
00 = Interrupt on every capture event
bit 4 ICQOV: Input Capture x Overflow Status Flag bit (read-only)
1 = Input Capture x overflow occurred
0 = No Input Capture x overflow occurred
bit 3 ICBNE: Input Capture x Buffer Empty Status bit (read-only)
1 = Input Capture x buffer is not empty, at least one more capture value can be read
0 = Input Capture x buffer is empty
bit 2-0 ICM<2:0>: Input Capture x Mode Select bits

111 = Input Capture x functions as an interrupt pin only when device is in Sleep or Idle mode (rising
edge detect only, all other control bits are not applicable)

110 = Unused (module is disabled)

101 = Capture mode, every 16th rising edge

100 = Capture mode, every 4th rising edge

011 = Capture mode, every rising edge

010 = Capture mode, every falling edge

001 = Capture mode, every edge, rising and falling (ICI<1:0> bits do not control interrupt generation
for this mode)

000 = Input Capture x module is turned off
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

REGISTER 16-2: SPIXCONL1: SPIx CONTROL REGISTER 1

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

— — — DISSCK DISSDO MODE16 SMP 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 SPRE2®) | SPRE1®) SPREO®) PPRE1® | PPREO®)

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 (SPI Master modes only)

1 = Internal SPI clock is disabled, pin functions as 1/10
0 = Internal SPI clock is enabled
bit 11 DISSDO: Disable SDOx pin bit
1 = SDOXx pin is not used by the module; pin functions as 1/0
0 = SDOXx 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

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

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

bit 8 CKE: Clock Edge Select bit®)

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

bit 7 SSEN: SPIx Slave Select Enable bit (Slave mode)®@

1 = SSx pin is used for Slave mode
0 = SSx pin is not used by the 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 bitis not used in the Framed SPI modes. Program this bit to ‘0’ for the Framed SPI modes
(FRMEN =1).
2:  This bit must be cleared when FRMEN = 1.
3: Do not set both primary and secondary prescalers to a value of 1:1.
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

REGISTER 17-1: I2CxCON: 12Cx CONTROL REGISTER (CONTINUED)

bit 6

bit 5

bit 4

bit 3

bit 2

bit 1

bit 0

STREN: SCLx Clock Stretch Enable bit (when operating as 12c slave)

Used in conjunction with the SCLREL bit.

1 = Enables software or receives clock stretching

0 = Disables software or receives clock stretching

ACKDT: Acknowledge Data bit (when operating as 12C master, applicable during master receive)

Value that will be transmitted when the software initiates an Acknowledge sequence.

1 = Sends NACK during Acknowledge

0 = Sends ACK during Acknowledge

ACKEN: Acknowledge Sequence Enable bit (when operating as 1°C master, applicable during master receive)

1 = Initiates Acknowledge sequence on SDAx and SCLx pins and transmits ACKDT data bit; hardware
clears at end of master Acknowledge sequence

0 = Acknowledge sequence is not in progress

RCEN: Receive Enable bit (when operating as 12C master)

1 = Enables Receive mode for 12C; hardware clears at end of eighth bit of the master receive data byte

0 = Receive sequence is not in progress

PEN: Stop Condition Enable bit (when operating as 12c master)

1 = Initiates Stop condition on SDAx and SCLx pins; hardware clears at end of the master Stop sequence

0 = Stop condition not in progress

RSEN: Repeated Start Condition Enable bit (when operating as I12C master)

1 = Initiates Repeated Start condition on SDAx and SCLx pins; hardware clears at end of the master
Repeated Start sequence

0 = Repeated Start condition is not in progress

SEN: Start Condition Enable bit (when operating as 12C master)

1 = Initiates Start condition on SDAx and SCLx pins; hardware clears at end of master Start sequence
0 = Start condition is not in progress
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

REGISTER 18-1: UxMODE: UARTx MODE REGISTER (CONTINUED)

bit 4 URXINV: UARTx Receive Polarity Inversion bit
1 = UxRX Idle state is ‘0’
0 = UxRX Idle state is ‘1’
bit 3 BRGH: High Baud Rate Enable hit
1 = BRG generates 4 clocks per bit period (4x baud clock, High-Speed mode)
0 = BRG generates 16 clocks per bit period (16x baud clock, Standard mode)
bit 2-1 PDSEL<1:0>: Parity and Data Selection bits
11 = 9-bit data, no parity
10 = 8-bit data, odd parity
01 = 8-bit data, even parity
00 = 8-hit data, no parity
bit O STSEL: Stop Bit Selection bit
1 = Two Stop bits
0 = One Stop bit

Note 1. Referto“UART” (DS70188) in the “dsPIC33/PIC24 Family Reference Manual” for information on
enabling the UART module for receive or transmit operation.

2. This feature is available for 16x BRG mode (BRGH = 0) only.
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

REGISTER 19-2: AD1CON2: ADC1 CONTROL REGISTER 2

R/W-0 R/W-0 R/W-0 U-0 uU-0 R/W-0 R/W-0 R/W-0
VCFG2 VCFG1 VCFGO — — CSCNA CHPS1 CHPSO
bit 15 bit 8
R-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
BUFS — SMPI3 SMPI2 SMPI1 SMPIO BUFM ALTS
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 VCFG<2:0>: Converter Voltage Reference Configuration bits
ADREF+ ADREF-
XXX AVDD AVss
bit 12-11 Unimplemented: Read as ‘0’
bit 10 CSCNA: Scan Input Selections for CHO+ During Sample A bit
1 = Scans inputs
0 = Does not scan inputs
bit 9-8 CHPS<1:0>: Select Channels Utilized bits
1x = Converts CHO, CH1, CH2 and CH3
01 = Converts CHO and CH1
00 = Converts CHO
bit 7 BUFS: Buffer Fill Status bit (valid only when BUFM = 1)
1 = ADCl1 is currently filling second half of buffer, user should access data in the first half
0 = ADC1 is currently filling first half of buffer, user application should access data in the second half
bit 6 Unimplemented: Read as ‘0’
bit 5-2 SMPI<3:0>: Sample/Convert Sequences Per Interrupt Selection bits
1111 = Interrupts at the completion of conversion for each 16th sample/convert sequence
1110 = Interrupts at the completion of conversion for each 15th sample/convert sequence
0001 = Interrupts at the completion of conversion for each 2nd sample/convert sequence
0000 = Interrupts at the completion of conversion for each sample/convert sequence
bit 1 BUFM: Buffer Fill Mode Select bit
1 = Starts filling first half of buffer on first interrupt and the second half of buffer on next interrupt
0 = Always starts filling buffer from the beginning
bit 0 ALTS: Alternate Input Sample Mode Select bit

1 = Uses channel input selects for Sample A on first sample and Sample B on next sample
0 = Always uses channel input selects for Sample A
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

REGISTER 19-7: AD1PCFGL: ADC1 PORT CONFIGURATION REGISTER LOW(1:2:3)

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

PCFG15(*+5) — — PCFG<12:0>*57)

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

PCFG<7:0>(*56)

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 PCFG15: ADC1 Port Configuration Control bit(*°)

1 = Port pin is in Digital mode, port read input is enabled, ADC1 input multiplexer is connected to AVSs

0 = Port pin is in Analog mode, port read input is disabled, ADC1 samples pin voltage
bit 14-13 Unimplemented: Read as ‘0’
bit 12-0 PCFG<12:0>: ADC1 Port Configuration Control bits(*:>:6:7)

1 =Port piniis in Digital mode, port read input is enabled, ADC1 input multiplexer is connected to AVSs

0 = Port pin is in Analog mode, port read input is disabled, ADC1 samples pin voltage

Note 1: On devices without 14 analog inputs, all PCFGx bits are R/W by user. However, PCFGx bits are ignored on

ports without a corresponding input on the device.
2. PCFGx = ANx, where x = 0 through 12 and 15.

3: The PCFGx bits have no effect if the ADC module is disabled by setting the AD1MD bit in the PMD1 register.

When the bit is set, all port pins that have been multiplexed with ANx will be in Digital mode.

4: Pins shared with analog functions (i.e., ANX) are analog by default and therefore, must be set by the user
to enable any digital function on that pin. Reading any port pin with the analog function enabled will return

a ‘0’, regardless of the signal input level.

5. The PCFG<15,12:11,8:6> bits are available in the dsPIC33FJ32(GP/MC)104 devices only and are

reserved in all other devices.

6: The PCFG<5:4> bits are available on all devices, excluding the dsPIC33FJXX(GP/MC)101 devices, where

they are reserved.

7. The PCFG<10:9> bits are available on all devices, excluding the dsPIC33FJ16(GP/MC)101/102 devices,

where they are reserved.
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

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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25.6 MPLAB X SIM Software Simulator

The MPLAB X SIM Software Simulator allows code
development in a PC-hosted environment by simulat-
ing the PIC MCUs and dsPIC DSCs on an instruction
level. On any given instruction, the data areas can be
examined or modified and stimuli can be applied from
a comprehensive stimulus controller. Registers can be
logged to files for further run-time analysis. The trace
buffer and logic analyzer display extend the power of
the simulator to record and track program execution,
actions on 1/0, most peripherals and internal registers.

The MPLAB X SIM Software Simulator fully supports
symbolic debugging using the MPLAB XC Compilers,
and the MPASM and MPLAB Assemblers. The soft-
ware simulator offers the flexibility to develop and
debug code outside of the hardware laboratory envi-
ronment, making it an excellent, economical software
development tool.

25.7 MPLAB REAL ICE In-Circuit
Emulator System

The MPLAB REAL ICE In-Circuit Emulator System is
Microchip’s next generation high-speed emulator for
Microchip Flash DSC and MCU devices. It debugs and
programs all 8, 16 and 32-bit MCU, and DSC devices
with the easy-to-use, powerful graphical user interface of
the MPLAB X IDE.

The emulator is connected to the design engineer’s
PC using a high-speed USB 2.0 interface and is
connected to the target with either a connector
compatible with in-circuit debugger systems (RJ-11)
or with the new high-speed, noise tolerant, Low-
Voltage Differential Signal (LVDS) interconnection
(CATS5).

The emulator is field upgradable through future firmware
downloads in MPLAB X IDE. MPLAB REAL ICE offers
significant advantages over competitive emulators
including full-speed emulation, run-time variable
watches, trace analysis, complex breakpoints, logic
probes, a ruggedized probe interface and long (up to
three meters) interconnection cables.

25.8 MPLAB ICD 3 In-Circuit Debugger
System

The MPLAB ICD 3 In-Circuit Debugger System is
Microchip’s most cost-effective, high-speed hardware
debugger/programmer for Microchip Flash DSC and
MCU devices. It debugs and programs PIC Flash
microcontrollers and dsPIC DSCs with the powerful,
yet easy-to-use graphical user interface of the MPLAB
IDE.

The MPLAB ICD 3 In-Circuit Debugger probe is
connected to the design engineer’s PC using a high-
speed USB 2.0 interface and is connected to the target
with a connector compatible with the MPLAB ICD 2 or
MPLAB REAL ICE systems (RJ-11). MPLAB ICD 3
supports all MPLAB ICD 2 headers.

25.9 PICkit 3 In-Circuit Debugger/
Programmer

The MPLAB PICkit 3 allows debugging and program-
ming of PIC and dsPIC Flash microcontrollers at a most
affordable price point using the powerful graphical user
interface of the MPLAB IDE. The MPLAB PICKkit 3 is
connected to the design engineer’s PC using a full-
speed USB interface and can be connected to the tar-
get via a Microchip debug (RJ-11) connector (compati-
ble with MPLAB ICD 3 and MPLAB REAL ICE). The
connector uses two device 1/O pins and the Reset line
to implement in-circuit debugging and In-Circuit Serial
Programming™ (ICSP™).

25.10 MPLAB PM3 Device Programmer

The MPLAB PM3 Device Programmer is a universal,
CE compliant device programmer with programmable
voltage verification at VDDMIN and VDDMAX for
maximum reliability. It features a large LCD display
(128 x 64) for menus and error messages, and a mod-
ular, detachable socket assembly to support various
package types. The ICSP cable assembly is included
as a standard item. In Stand-Alone mode, the MPLAB
PM3 Device Programmer can read, verify and program
PIC devices without a PC connection. It can also set
code protection in this mode. The MPLAB PM3
connects to the host PC via an RS-232 or USB cable.
The MPLAB PM3 has high-speed communications and
optimized algorithms for quick programming of large
memory devices, and incorporates an MMC card for file
storage and data applications.
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26.0 ELECTRICAL CHARACTERISTICS

This section provides an overview of the dsPIC33FJ16(GP/MC)101/102 and dsPIC33FJ32(GP/MC)101/102/104 family
electrical characteristics. Additional information will be provided in future revisions of this document as it becomes
available.

Absolute maximum ratings for the dsPIC33FJ16(GP/MC)101/102 and dsPIC33FJ32(GP/MC)101/102/104 family are
listed below. Exposure to these maximum rating conditions for extended periods may affect device reliability. Functional
operation of the device at these, or any other conditions above the parameters indicated in the operation listings of this
specification, is not implied.

Absolute Maximum Ratings(l)

Ambient temperature UNAET DIAS. ... ....coiiiieiii ettt a e e e e e e e e e e e anbae e e e e eneene s -40°C to +125°C
SEOTAQE tEIMPEIATUIE ... .ttt ettt e e e e e e e e e e e e e e s e et bbbt et bt be et e eeeeaeaeaeeasaeesaaa e asnbnbebbbeeeeaeaeeeaeenaans -65°C to +150°C

Voltage 0N VDD With FESPECE 10 VSS . .uuiiiiiiiiiiiiie ettt e s e e e e e e s s e e e e e s nntbe e e e e eesnees -0.3V to +4.0V
Voltage on any pin that is not 5V tolerant with respect to vss® -0.3V to (VDD + 0.3V)
Voltage on any 5V tolerant pin with respect to Vss when VDD > B0V e -0.3V to +5.6V
Voltage on any 5V tolerant pin with respect to Vss when VDD < B.OVE) -0.3V to (VDD + 0.3V)
Maximum CUITENE OUL OF WSS PN ..ttt et e e e ettt e e e e s et et e e e s e ames e e e e e s s neeeeeesaansbeeaeeeannneas 300 mA
Maximum current into VDD pin(z) ........................................................................................................................... 250 mA
Maximum output current sourced and sunk by any 1/0 pin excluding OSCO .........coovviiieeiiiiiiiie e 15 mA
Maximum output current sourced and SUNK DY OSCO........cciiiiiiiiiiiie ittt a e e e e e e st aae e e staeeeaeaean 25 mA
Maximum current SUNK DY @Il POITS ... ..uuiiiiiiiiiii e e e e e e st e e e s et a e e e s seaeeenatbaeeeeesnnnree s 200 mA
Maximum current sourced by all ports(z) ............................................................................................................... 200 mA

Note 1: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the
device. This is a stress rating only and functional operation of the device at those, or any other conditions
above those indicated in the operation listings of this specification, is not implied. Exposure to maximum
rating conditions for extended periods may affect device reliability.

Maximum allowable current is a function of the device maximum power dissipation (see Table 26-2).

See the “Pin Diagrams” section for 5V tolerant pins.
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TABLE 26-35: SPIx SLAVE MODE (FULL-DUPLEX, CKE =0, CKP =1, SMP = 0) TIMING
REQUIREMENTS FOR dsPIC33FJ16(GP/MC)10X

AC CHARACTERISTICS

Standard Operating Conditions: 2.4V to 3.6V
(unless otherwise stated)
-40°C < TA < +85°C for Industrial

-40°C < TA < +125°C for Extended

Operating temperature

Pzr:m Symbol Characteristic(?) Min Typ@ | Max | Units Conditions
SP70 |TscP Maximum SCKXx Input Frequency — — 15 MHz | See Note 3
SP72 | TscF SCKXx Input Fall Time — — — ns | SeeParameter 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 < 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 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.

© 2011-2014 Microchip Technology Inc.

DS70000652F-page 313



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

20-Lead Plastic Shrink Small Outline (SS) — 5.30 mm Body [SSOP]

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

D

nnnnnnn

NOTE 1 -

—| |1 |—

Units MILLIMETERS

Dimension Limits MIN NOM MAX
Number of Pins N 20
Pitch e 0.65 BSC
Overall Height A - - 2.00
Molded Package Thickness A2 1.65 1.75 1.85
Standoff A1 0.05 - -
Overall Width E 7.40 7.80 8.20
Molded Package Width E1 5.00 5.30 5.60
Overall Length D 6.90 7.20 7.50
Foot Length L 0.55 0.75 0.95
Footprint L1 1.25 REF
Lead Thickness c 0.09 - 0.25
Foot Angle [} 0° 4° 8°
Lead Width b 0.22 - 0.38

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.20 mm per side.
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 C04-072B
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28-Lead Plastic Quad Flat, No Lead Package (ML) — 6x6 mm Body [QFN]

with 0.55 mm Contact Length

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

Units MILLIMETERS

Dimension Limits| MIN | NOM | MAX
Contact Pitch E 0.65 BSC
Optional Center Pad Width W2 4.25
Optional Center Pad Length T2 4.25
Contact Pad Spacing C1 5.70
Contact Pad Spacing C2 5.70
Contact Pad Width (X28) X1 0.37
Contact Pad Length (X28) Y1 1.00
Distance Between Pads G 0.20

Notes:

1. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-2105A
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NOTES:
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