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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.

Applications of "Embedded -
Microcontrollers"

Active

dsPIC

16-Bit

16 MIPs

12C, IrDA, LINbus, SPI, UART/USART
Brown-out Detect/Reset, Motor Control PWM, POR, PWM, WDT
15

32KB (11K x 24)

FLASH

1K x 16

3V ~ 3.6V

A/D 6x10b

Internal

-40°C ~ 85°C (TA)

Surface Mount

20-SSOP (0.209", 5.30mm Width)
20-SSOP

https://www.e-xfl.com/product-detail/microchip-technology/dspic33fj32mc101t-i-ss

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/dspic33fj32mc101t-i-ss-4404956
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

"oul ABojouyoa diyoosdlN #T0Z-TT0Z ©@

€9 abed-42590000.50

TABLE 4-15: ADC1 REGISTER MAP FOR dsPIC33FJXX(GP/MC)101 DEVICES

FileName | S*R | Bit15 | Bit14 | Bit13 | Bit12 | Bit1l | Bit10 Bit 9 Bits | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 Bit 2 Bit 1 Bito | Al
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
ADC1BUFC | 0318 ADC1 Data Buffer 12 XXXX
ADC1BUFD | 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 | VCFGL1 | VCFGO — — CSCNA CHPS1 CHPSO BUFS — SMPI3 SMPI2 SMPI1 SMPIO BUFM ALTS 0000
AD1CON3 0324 | ADRC — — SAMC4 | SAMC3 SAMC2 SAMC1 SAMCO | ADCS7 | ADCS6 | ADCS5 | ADCS4 | ADCS3 ADCS2 ADCS1 ADCSO0 0000
AD1CHS123 | 0326 — — — — — CH123NB1 | CH123NBO | CH123SB — — — — — CH123NA1 | CH123NAO | CH123SA | 0000
AD1CHSO0 0328 | CHONB — — CHOSB4 | CHOSB3 | CHOSB2 CHOSB1 | CHOSBO | CHONA — — CHOSA4 | CHOSA3 | CHOSA2 CHOSA1 CHOSAO | 0000
ADIPCFGL |032C | — — — — — PCFG<10:9>(1) — — — — — PCFG<3:0> 0000
AD1CSSL | 0330 | — — — — — €s5<10:9>M) — — — — — CSS<3:0> 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.
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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.
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TABLE 4-18: CTMU REGISTER MAP
FileName | o'\ | Bit15 | Bit14 | Bit13 Bit 12 Bit 11 Bit 10 Bit9 Bit8 Bit 7 Bit6 Bit5 Bit4 Bit3 git2 | Bit1 | gito | A
Addr Resets
CTMUCON1[033A| CTMUEN | —  [cTMUSIDL| TGEN | EDGEN |EDGSEQEN| IDISSEN | CTTRIG —_ —_ — —_ —_ — — | = 1 oooo
CTMUCON2 | 033C | EDGIMOD | EDG1POL | EDG1SEL3 | EDG1SEL2 | EDGLSELL | EDG1SELO | EDG2STAT | EDG1STAT | EDG2MOD| EDG2POL | EDG2SEL3 | EDG2SEL2 |EDG2SELL |EDG2SEL0| — | — | oooo
CTMUICON |033E| ITRIM5 | ITRIM4 | ITRIM3 | MRIM2 | ITRIML | ITRIMO | IRNGL | IRNGO —_ —_ _ —_ —_ _ — | = | oooo
Legend: — =unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-19: REAL-TIME CLOCK AND CALENDAR REGISTER MAP
. SFR . . . . . . . . . . . . . . . . All
File Name 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
Addr Resets
ALRMVAL 0620 Alarm Value Register Window based on ALRMPTR<1:0> XXXX
ALCFGRPT| 0622 | ALRMEN | CHIME | AMASK3 | AMASK2 | AMASKL | AMASKO |ALRMPTR1|ALRMPTRO| ARPT7 | ARPT6 | ARPTS | ARPT4 | ARPT3 | ARPT2 | ARPT1 | ARPTO | 0000
RTCVAL 0624 RTCC Value Register Window based on RTCPTR<1:0> XXXX
RCFGCAL | 0626 | RTCEN | — [RTCWREN|RTCSYNC|HALFSEC| RTCOE | RTCPTR1 | RTCPTRO | CAL7 | cAL6 | cALs | ca4 | cAs | caz | calt | cawo | oooo
Legend: x =unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-20: PAD CONFIGURATION REGISTER MAP
FileName | STR | Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bit9 | Bits | Bit7 | Bit6 | Bit5 Bita | Bit3 Bit 2 Bit 1 Bit 0 All
Addr Resets
PADCFGL | 02FC _ —_ —_ —_ —_ —_ —_ —_ _ _ _ —_ —_ —  |rrsEcseL| — 0000
Legend: — =unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

FIGURE 4-9: DATA ACCESS FROM PROGRAM SPACE ADDRESS GENERATION
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Note 1: The Least Significant bit of program space addresses is always fixed as ‘0’ to maintain word
alignment of data in the program and data spaces.
2: Table operations are not required to be word-aligned. Table read operations are permitted in
the configuration memory space.
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

REGISTER 7-22:

IPC7: INTERRUPT PRIORITY CONTROL REGISTER 7

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

— INT2IP2 INT2IP1 INT2IPO — T51P2(1) T51P1M) T51POW)
bit 7 bit 0
Legend:

R = Readable bit
-n = Value at POR

W = Writable bit
‘1’ = Bit is set

U = Unimplemented bi
‘0’ = Bitis cleared

t, read as ‘0’
X = Bit is unknown

bit 15-7
bit 6-4

bit 3
bit 2-0

Note 1:

Unimplemented: Read as ‘0’
INT2IP<2:0>: External Interrupt 2 Priority bits
111 = Interrupt is Priority 7 (highest priority interrupt)

001 = Interrupt is Priority 1
000 = Interrupt source is disabled

Unimplemented: Read as ‘0’
T5IP<2:0>: Timer5 Interrupt Priority bits(H)
111 = Interrupt is Priority 7 (highest priority interrupt)

001 = Interrupt is Priority 1
000 = Interrupt source is disabled

These bits are available in dsPIC33FJ32(GP/MC)10X devices only.

DS70000652F-page 118
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

REGISTER 8-1: OSCCON: OSCILLATOR CONTROL REGISTER® (CONTINUED)

bit 3

bit 2
bit 1

bit 0

Note 1:

CF: Clock Fail Detect bit (read/clear by application)
1 = FSCM has detected a clock failure

0 = FSCM has not detected a clock failure
Unimplemented: Read as ‘0’

LPOSCEN: Secondary (LP) Oscillator Enable bit

1 = Enables secondary oscillator

0 = Disables secondary oscillator

OSWEN: Oscillator Switch Enable bit

1 = Requests oscillator switch to selection specified by the NOSC<2:0> hits
0 = Oscillator switch is complete

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

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.

© 2011-2014 Microchip Technology Inc. DS70000652F-page 129



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

FIGURE 10-1: BLOCK DIAGRAM OF A TYPICAL SHARED PORT STRUCTURE
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

REGISTER 10-10: RPINR21: PERIPHERAL PIN SELECT INPUT REGISTER 21

uU-0 uU-0 U-0 uU-0 uU-0 uU-0 uU-0 uU-0
bit 15 bit 8
uU-0 uU-0 uU-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
— — — SS1R4 SS1R3 SS1R2 SS1R1 SS1R0
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 15-5 Unimplemented: Read as ‘0’
bit 4-0 SS1R<4:0>: Assign SPI1 Slave Select Input (SS1IN) to the Corresponding RPn Pin bits

11111 = Input tied to Vss
11110 = Reserved

11010 = Reserved
11001 = Input tied to RP25

00001 = Input tied to RP1
00000 = Input tied to RPO

DS70000652F-page 156 © 2011-2014 Microchip Technology Inc.



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

REGISTER 12-2: T3CON: TIMER3 CONTROL REGISTER

R/W-0 U-0 R/W-0 U-0 U-0 u-0 U-0 U-0
TON® — TsipL® — — — — —
bit 15 bit 8
U-0 R/W-0 R/W-0 R/W-0 u-0 u-0 R/W-0 U-0
— TGATE® | Tckps1® | TCKPSO® — — TCS®@ —
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 TON: Timer3 On bit®

1 = Starts 16-bit Timer3
0 = Stops 16-bit Timer3
bit 14 Unimplemented: Read as ‘0’
bit 13 TSIDL: Timer3 Stop in Idle Mode bit(!)

1 = Discontinues timer operation when device enters Idle mode
0 = Continues timer operation in Idle mode

bit 12-7 Unimplemented: Read as ‘0’

bit 6 TGATE: Timer3 Gated Time Accumulation Enable bit(®
When TCS =1:
This bit is ignored.
When TCS =0:

1 = Gated time accumulation is enabled
0 = Gated time accumulation is disabled
bit 5-4 TCKPS<1:0>: Timer3 Input Clock Prescale Select bits(®
11 = 1:256 prescale value
10 = 1:64 prescale value
01 = 1:8 prescale value
00 = 1:1 prescale value
bit 3-2 Unimplemented: Read as ‘0’
bit 1 TCS: Timer3 Clock Source Select bit®?
1 = External clock from T3CK pin
0 = Internal clock (Fosc/2)

bit 0 Unimplemented: Read as ‘0’

Note 1. When 32-bit timer operation is enabled (T32 = 1) in the Timer2 Control register (T2CON<3>), the TSIDL
bit must be cleared to operate the 32-bit timer in Idle mode.

2. When the 32-bit timer operation is enabled (T32 = 1) in the Timer2 Control register (T2CON<3>), these
bits have no effect.

© 2011-2014 Microchip Technology Inc. DS70000652F-page 171



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

REGISTER 15-6: PWMxCON2: PWMx CONTROL REGISTER 2

uU-0 uU-0 uU-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — — SEVOPS<3:0>
bit 15 bit 8
uU-0 uU-0 uU-0 U-0 uU-0 R/W-0 R/W-0 R/W-0
— — — — — IUE OSYNC uDIS
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 15-12 Unimplemented: Read as ‘0’
bit 11-8 SEVOPS<3:0>: PWMx Special Event Trigger Output Postscale Select bits

1111 = 1:16 postscale

0001 = 1:2 postscale
0000 = 1:1 postscale

bit 7-3 Unimplemented: Read as ‘0’
bit 2 IUE: Immediate Update Enable bit

1 = Updates to the active PxDC registers are immediate

0 = Updates to the active PxDC registers are synchronized to the PWMx time base
bit 1 OSYNC: Output Override Synchronization bit

1 = Output overrides via the PxOVDCON register are synchronized to the PWMx time base
0 = Output overrides via the PxOVDCON register occur on the next Tcy boundary

bit 0 UDIS: PWMx Update Disable bit

1 = Updates from Duty Cycle and Period Buffer registers are disabled
0 = Updates from Duty Cycle and Period Buffer registers are enabled

© 2011-2014 Microchip Technology Inc. DS70000652F-page 189



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

REGISTER 18-2: UxSTA: UARTx STATUS AND CONTROL REGISTER

R/W-0 R/W-0 R/W-0 U-0 R/W-0, HC R/W-0 R-0 R-1
UTXISEL1 UTXINV UTXISELO — UTXBRK UTXEN® UTXBF TRMT
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R-1 R-0 R-0 R/C-0 R-0
URXISEL1 | URXISELO ADDEN RIDLE PERR FERR OERR URXDA
bit 7 bit 0
Legend: C = Clearable bhit 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 15,13 UTXISEL<1:0>: UARTxX Transmission Interrupt Mode Selection bits

11 = Reserved; do not use

10 = Interrupt when a character is transferred to the Transmit Shift Register (TSR) and as a result, the
transmit buffer becomes empty

01 = Interrupt when the last character is shifted out of the Transmit Shift Register; all transmit operations
are completed

00 = Interrupt when a character is transferred to the Transmit Shift Register (this implies there is at least
one character open in the transmit buffer)

bit 14 UTXINV: UARTx Transmit Polarity Inversion bit
If IREN = 0:
1 = UxTX Idle state is ‘0’
0 = UxTX Idle state is ‘1’
If IREN =1:
1 = IrDA encoded, UxTX Idle state is ‘1’
0 = IrDA encoded, UXTX Idle state is ‘0’
bit 12 Unimplemented: Read as ‘0’
bit 11 UTXBRK: UARTX Transmit Break bit
1 = Sends Sync Break on next transmission — Start bit, followed by twelve ‘0’ bits, followed by Stop bit;
cleared by hardware upon completion
0 = Sync Break transmission is disabled or completed
bit 10 UTXEN: UARTX Transmit Enable bit(*)
1 = Transmit is enabled, UXTX pin is controlled by UARTX
0 = Transmit is disabled, any pending transmission is aborted and the buffer is reset; UXTX pin is
controlled by port
bit 9 UTXBF: UARTx Transmit Buffer Full Status bit (read-only)
1 = Transmit buffer is full
0 = Transmit buffer is not full, at least one more character can be written
bit 8 TRMT: Transmit Shift Register Empty bit (read-only)
1 = Transmit Shift Register is empty and transmit buffer is empty (the last transmission has completed)
0 = Transmit Shift Register is not empty, a transmission is in progress or queued
bit 7-6 URXISEL<1:0>: UARTX Receive Interrupt Mode Selection bits

11 = Interrupt is set on UXRSR transfer, making the receive buffer full (i.e., has 4 data characters)

10 = Interrupt is set on UXRSR transfer, making the receive buffer 3/4 full (i.e., has 3 data characters)

Ox = Interrupt is set when any character is received and transferred from the UXRSR to the receive
buffer; receive buffer has one or more characters

Note 1. Referto“UART"” (DS70188) in the “dsPIC33/PIC24 Family Reference Manual” for information on enabling
the UART module for transmit operation.
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

19.0 10-BIT ANALOG-TO-DIGITAL
CONVERTER (ADC)

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 compre-
hensive reference source. To complement
the information in this data sheet, refer
to  “Analog-to-Digital Converter
(ADC)" (DS70183) 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 dsPIC33FJ16(GP/MC)101/102 and
dsPIC33FJ32(GP/MC)101/102/104 devices have up to
14 ADC module input channels.

19.1 Key Features

The 10-bit ADC configuration has the following key

features:

» Successive Approximation (SAR) conversion

« Conversion speeds of up to 1.1 Msps

« Up to 14 analog input pins

* Four Sample-and-Hold (S&H) circuits for
simultaneous sampling of up to four analog input
pins

» Automatic Channel Scan mode

» Selectable conversion trigger source

» Selectable Buffer Fill modes

» Four result alignment options (signed/unsigned,
fractional/integer)

* Operation during CPU Sleep and Idle modes
+ 16-word conversion result buffer

Depending on the particular device pinout, the ADC
can have up to 14 analog input pins.

Block diagrams of the ADC module are shown in
Figure 19-1 through Figure 19-3.

19.2 ADC Initialization

To configure the ADC module:
1. Select port pins as analog inputs
(AD1PCFGL<15:0>).

2. Select the analog conversion clock to match the
desired data rate with the processor clock
(ADXCON3<7:0>).

3. Determine how many Sample-and-Hold
channels will be used (ADXxCON2<9:8>).

4. Select the appropriate sample and conver-
sion sequence (ADxCON1<7:5> and
ADXCON3<12:8>).

5. Select the way conversion results are presented
in the buffer (ADxCON1<9:8>).

6. Turn on the ADC module (ADxCON1<15>).
7. Configure the ADC interrupt (if required):

a) Clear the ADxIF bit.

b) Select the ADC interrupt priority.

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

FIGURE 19-3: ADC1 BLOCK DIAGRAM FOR dsPIC33FJ32(GP/MC)104 DEVICES
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Alternate Input Selection

Note 1: Internally connected to the CTMU module.

2: This selection is only used with CTMU capacitive and time measurement.
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

REGISTER 20-4:

REGISTER

CMxMSKCON: COMPARATOR x MASK GATING CONTROL

R/W-0

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

R/W-0

R/W-0 R/W-0

HLMS

— OCEN OCNEN OBEN

OBNEN

OAEN OANEN

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

NAGS

PAGS ACEN ACNEN ABEN

ABNEN

AAEN AANEN

bit 7

bit O

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

bit 14
bit 13

bit 12

bit 11

bit 10

bit 9

bit 8

bit 7

bit 6

bit 5

bit 4

HLMS: High or Low Level Masking Select bits

1 = The masking (blanking) function will prevent any asserted (‘0’) comparator signal from propagating
0 = The masking (blanking) function will prevent any asserted (‘1’) comparator signal from propagating

Unimplemented: Read as ‘0’

OCEN: OR Gate C Input Inverted Enable bit
1 = MCl is connected to OR gate

0 = MCl is not connected to OR gate
OCNEN: OR Gate C Input Inverted Enable bit
1 = Inverted MCI is connected to OR gate

0 = Inverted MCI is not connected to OR gate
OBEN: OR Gate B Input Inverted Enable bit
1 = MBIl is connected to OR gate

0 = MBI is not connected to OR gate
OBNEN: OR Gate B Input Inverted Enable bit
1 = Inverted MBI is connected to OR gate

0 = Inverted MBI is not connected to OR gate
OAEN: OR Gate A Input Enable bit

1 = MAl is connected to OR gate

0 = MAl is not connected to OR gate
OANEN: OR Gate A Input Inverted Enable bit
1 = Inverted MAI is connected to OR gate

0 = Inverted MAI is not connected to OR gate

NAGS: Negative AND Gate Output Select
1 = Inverted ANDI is connected to OR gate
0 = Inverted ANDI is not connected to OR gate

PAGS: Positive AND Gate Output Select

1 = ANDI is connected to OR gate

0 = ANDI is not connected to OR gate

ACEN: AND Gate Al C Input Inverted Enable bit
1 = MCl is connected to AND gate

0 = MCl is not connected to AND gate

ACNEN: AND Gate Al C Input Inverted Enable bit

1 = Inverted MCI is connected to AND gate
0 = Inverted MCI is not connected to AND gate

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

REGISTER 21-3: ALCFGRPT: ALARM CONFIGURATION REGISTER

R/W-0

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

ALRMEN

CHIME AMASK3 AMASK?2 AMASK1 AMASKO ALRMPTR1 | ALRMPTRO

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

ARPT7

ARPT6 ARPT5 ARPT4 ARPT3 ARPT2 ARPT1 ARPTO

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

bit 14

bit 13-10

bit 9-8

bit 7-0

ALRMEN: Alarm Enable bit

1 = Alarm is enabled (cleared automatically after an alarm event whenever ARPT<7:0> = 0x00 and
CHIME = 0)
0 = Alarm is disabled

CHIME: Chime Enable bit

1 = Chime is enabled; ARPT<7:0> bits are allowed to roll over from 0x00 to OxFF
0 = Chime is disabled; ARPT<7:0> hits stop once they reach 0x00

AMASK<3:0>: Alarm Mask Configuration bits

0000 = Every half second
0001 = Every second

0010 = Every 10 seconds
0011 = Every minute

0100 = Every 10 minutes
0101 = Every hour

0110 = Once a day

0111 = Once a week

1000 = Once a month

1001 = Once a year (except when configured for February 29th, once every 4 years)
101x = Reserved — do not use
11xx = Reserved — do not use

ALRMPTR<1:0>: Alarm Value Register Window Pointer bits

Points to the corresponding Alarm Value registers when reading ALRMVALH and ALRMVALL registers;
the ALRMPTR<1:0> value decrements on every read or write of ALRMVALH until it reaches ‘00’.
ALRMVAL<15:8>:

00 = ALRMMIN

01 = ALRMWD

10 = ALRMMNTH

11 = Unimplemented

ALRMVAL<7:0>:

00 = ALRMSEC

01 = ALRMHR

10 = ALRMDAY

11 = Unimplemented

ARPT<7:0>: Alarm Repeat Counter Value bits
11111111 = Alarm will repeat 255 more times

00000000 = Alarm will not repeat
The counter decrements on any alarm event. The counter is prevented from rolling over from 0x00 to
OxFF unless CHIME = 1.
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

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

TABLE 26-33: SPIx SLAVE MODE (FULL-DUPLEX, CKE =1, CKP =0, 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 | 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
SP60 TssL2doV | SDOx Data Output Valid after — — 50 ns
SSx Edge
Note 1: These parameters are characterized, but are not tested in manufacturing.
2. Datain “Typ” column is at 3.3V, +25°C unless otherwise stated.
3:  The minimum clock period for SCKx is 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 309



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

27.0 HIGH-TEMPERATURE ELECTRICAL CHARACTERISTICS

This section provides an overview of dsPIC33FJ16(GP/MC)101/102 and dsPIC33FJ32(GP/MC)101/102/104 family
electrical characteristics for devices operating in an ambient temperature range of -40°C to +150°C.

The specifications between -40°C to +150°C are identical to those shown in Section 26.0 “Electrical Characteristics”
for operation between -40°C to +125°C, with the exception of the parameters listed in this section.

Parameters in this section begin with an H, which denotes: High temperature. For example, Parameter DC10 in
Section 26.0 “Electrical Characteristics” is the Industrial and Extended temperature equivalent of HDC10.

Absolute maximum ratings for the dsPIC33FJ16(GP/MC)101/102 and dsPIC33FJ32(GP/MC)101/102/104 high-
temperature devices are listed below. Exposure to these maximum rating conditions for extended periods can 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®

Ambient temperature UNAEr DIAS®) ..ottt eere e e eeenan -40°C to +150°C
NI le] = To =R (=T n ] 1= = LN £ PPPPPPPTPT -65°C to +160°C
Voltage 0N VDD With FESPECE 10 VSS ...uviiiiiiiiiiiie ettt a s e e e e e e s s et e e e s nntbe e e e e eesnnes -0.3V to +4.0V
Voltage on any pin that is not 5V tolerant with respect to VSS) e -0.3V to (VDD + 0.3V)
Voltage on any 5V tolerant pin with respect to Vss when VDD < 3.0V e, -0.3V to (VDD + 0.3V)
Voltage on any 5V tolerant pin with respect to Vss when VDD > 3OV e, -0.3V to 5.6V

Maximum CUITENE QUL OF WSS PN woiieiiiiiiieii ettt e e e ettt e e e e et e e s e et et e e e e s e atta e e e e e s sar e et e e s snntbeeaeeeannnnees
Maximum CUITENT N0 VDD PING) ...ttt e et e e e st enee s e e eee e een e,
MaXimUM JUNCHION TEIMPEIALUI .......ciivieie e e e eetiteee e e e ettt e e s ettt e e e e s e s taeeeeeessatreeeeesasbaaeeaesanssseeeeeasseaaeeasstbeeaeeanntbanens
Maximum current sourced/sunk by any 4x 1/O pin..........

Maximum current sourced/sunk by any 8X 1/O PN .......coo it e e e eeee e
Maximum current sunk by all ports COMDINEd ... e e e e e
Maximum current sourced by all ports combined®

Note 1. Stresses above those listed under “Absolute Maximum Ratings” can 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 can affect device reliability.

Maximum allowable current is a function of device maximum power dissipation (see Table 27-2).

3: AEC-Q100 reliability testing for devices intended to operate at +150°C is 1,000 hours. Any design in which
the total operating time from +125°C to +150°C will be greater than 1,000 hours is not warranted without
prior written approval from Microchip Technology Inc.

4: Refer to the “Pin Diagrams” section for 5V tolerant pins.
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

28-Lead Plastic Quad Flat, No Lead Package (ML) - 6x6 mm Body [QFN]
With 0.55 mm Terminal 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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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

44-Lead Plastic Quad Flat, No Lead Package (ML) — 8x8 mm Body [QFN]

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

Dimension Limits MIN NOM MAX
Number of Pins N 44
Pitch e 0.65 BSC
Overall Height A 0.80 0.90 1.00
Standoff A1 0.00 0.02 0.05
Contact Thickness A3 0.20 REF
Overall Width E 8.00 BSC
Exposed Pad Width E2 6.30 6.45 6.80
Overall Length D 8.00 BSC
Exposed Pad Length D2 6.30 6.45 6.80
Contact Width b 0.25 0.30 0.38
Contact Length L 0.30 0.40 0.50
Contact-to-Exposed Pad K 0.20 - -

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

Microchip Technology Drawing C04-103B
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