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

2.0 GUIDELINES FOR GETTING
STARTED WITH 16-BIT
DIGITAL SIGNAL
CONTROLLERS

Note 1: This data sheet summarizes the features
of the dsPIC33FJ16(GP/MC)101/102
and dsPIC33FJ32(GP/MC)101/102/104
family devices. It is not intended to be a
comprehensive reference source. To com-
plement the information in this data sheet,
refer to the “dsPIC33/PIC24 Family
Reference Manual’. Please see the
Microchip web site (www.microchip.com)
for the latest “dsPIC33/PIC24 Family
Reference Manual” sections.

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.

2.1 Basic Connection Requirements

Getting started with the dsPIC33FJ16(GP/MC)101/102
and dsPIC33FJ32(GP/MC)101/102/104 family of 16-bit
Digital Signal Controllers (DSCs) requires attention to a
minimal set of device pin connections before
proceeding with development. The following is a list of
pin names, which must always be connected:

e All'VDD and Vss pins
(see Section 2.2 “Decoupling Capacitors”)

« All AVDD and AVss pins, if present on the device
(regardless if ADC module is not used)
(see Section 2.2 “Decoupling Capacitors”)

* VCAP
(see Section 2.3 “CPU Logic Filter Capacitor
Connection (Vcapr)”)

e MCLR pin
(see Section 2.4 “Master Clear (MCLR) Pin”)

* PGECX/PGEDX pins used for In-Circuit Serial
Programming™ (ICSP™) and debugging purposes
(see Section 2.5 “ICSP Pins”)

¢ OSC1 and OSC2 pins when external oscillator
source is used
(see Section 2.6 “External Oscillator Pins”)

2.2 Decoupling Capacitors

The use of decoupling capacitors on every pair of
power supply pins, such as VDD, Vss, AVDD and
AVss, is required.

Consider the following criteria when using decoupling
capacitors:

« Value and type of capacitor: Recommendation
of 0.1 uF (100 nF), 10V-20V. This capacitor
should be a low-ESR and have resonance
frequency in the range of 20 MHz and higher. It is
recommended that ceramic capacitors be used.

* Placement on the printed circuit board: The
decoupling capacitors should be placed as close
to the pins as possible. It is recommended to
place the capacitors on the same side of the
board as the device. If space is constricted, the
capacitor can be placed on another layer on the
PCB using a via; however, ensure that the trace
length from the pin to the capacitor is within
one-quarter inch (6 mm) in length.

« Handling high-frequency noise: If the board is
experiencing high-frequency noise, upward of
tens of MHz, add a second ceramic-type capacitor
in parallel to the above described decoupling
capacitor. The value of the second capacitor can
be in the range of 0.01 pF to 0.001 pF. Place this
second capacitor next to the primary decoupling
capacitor. In high-speed circuit designs, consider
implementing a decade pair of capacitances as
close to the power and ground pins as possible.
For example, 0.1 pF in parallel with 0.001 pF.

* Maximizing performance: On the board layout
from the power supply circuit, run the power and
return traces to the decoupling capacitors first,
and then to the device pins. This ensures that the
decoupling capacitors are first in the power chain.
Equally important is to keep the trace length
between the capacitor and the power pins to a
minimum thereby reducing PCB track inductance.

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

REGISTER 3-2: CORCON: CORE CONTROL REGISTER

uU-0 uU-0 uU-0 R/W-0 R/W-0 R-0 R-0 R-0
— | — | — ] wus | ebot® | b2 | b1 | DL
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 | satbw | Accsat | p3® | psv | RND | IF
bit 7 bit 0
Legend: C = Clearable bit
R = Readable bit W = Writable bit -n = Value at POR ‘1’ = Bit is set
0’ = Bit is cleared ‘X = Bit is unknown U = Unimplemented bit, read as ‘0’
bit 15-13 Unimplemented: Read as ‘0’
bit 12 US: DSP Multiply Unsigned/Signed Control bit

1 = DSP engine multiplies are unsigned
0 = DSP engine multiplies are signed

bit 11 EDT: Early DOLoop Termination Control bit™®
1 = Terminates executing DOloop at the end of current loop iteration
0 = No effect

bit 10-8 DL<2:0>: DOLoop Nesting Level Status bits

111 =7 DOloops are active

001 =1 DOloop is active
000 = 0 DOloops are active

bit 7 SATA: ACCA Saturation Enable bit

1 = Accumulator A saturation is enabled
0 = Accumulator A saturation is disabled

bit 6 SATB: ACCB Saturation Enable bit

1 = Accumulator B saturation is enabled
0 = Accumulator B saturation is disabled

bit 5 SATDW: Data Space Write from DSP Engine Saturation Enable bit

1 = Data space write saturation is enabled
0 = Data space write saturation is disabled

bit 4 ACCSAT: Accumulator Saturation Mode Select bit

1 = 9.31 saturation (super saturation)
0 = 1.31 saturation (normal saturation)

bit 3 IPL3: CPU Interrupt Priority Level Status bit 32

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

bit 2 PSV: Program Space Visibility in Data Space Enable hit

1 = Program space is visible in data space
0 = Program space is not visible in data space

bit 1 RND: Rounding Mode Select bit

1 = Biased (conventional) rounding is enabled
0 = Unbiased (convergent) rounding is enabled

bit 0 IF: Integer or Fractional Multiplier Mode Select bit

1 = Integer mode is enabled for DSP multiply operations
0 = Fractional mode is enabled for DSP multiply operations

Note 1: This bit will always read as ‘0.
2. The IPL3 bit is concatenated with the IPL<2:0> bits (SR<7:5>) to form the CPU Interrupt Priority Level.

DS70000652F-page 42 © 2011-2014 Microchip Technology Inc.



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

FIGURE 3-3: DSP ENGINE BLOCK DIAGRAM
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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.

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 7-6: IFS1: INTERRUPT FLAG STATUS REGISTER 1
u-0 u-0 R/W-0 R/W-0 R/W-0 u-0 U-0 u-0
— — INT2IF T51F®) T4IFW — — —
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
— = — INTLIF CNIF CMIF MI2C1IF SI2C1IF
bit 7 bit 0
Legend:

R = Readable bit
-n = Value at POR

W = Writable bit
‘1’ = Bit is set

U = Unimplemented bit, read as ‘0’
‘0’ = Bit is cleared

X = Bit is unknown

bit 15-14
bit 13

bit 12

bit 11

bit 10-5
bit 4

bit 3

bit 2

bit 1

bit 0

Note 1:

Unimplemented: Read as ‘0’
INT2IF: External Interrupt 2 Flag Status bit

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

TSIF: Timer5 Interrupt Flag Status bit(?)

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

T4IF: Timer4 Interrupt Flag Status bit()

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

Unimplemented: Read as ‘0’
INTLIF: External Interrupt 1 Flag Status bit

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

CNIF: Input Change Notification Interrupt Flag Status bit

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

CMIF: Comparator Interrupt Flag Status bit

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

MI2CL1IF: 12C1 Master Events Interrupt Flag Status bit

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

SI2C1IF: 12C1 Slave Events Interrupt Flag Status bit

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

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

© 2011-2014 Microchip Technology Inc.

DS70000652F-page 105



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

TABLE 10-1: SELECTABLE INPUT SOURCES (MAPS INPUT TO FUNCTION)™®

Input Name Function Name Register Conflgil:;atlon
External Interrupt 1 INT1 RPINRO INT1R<4:0>
External Interrupt 2 INT2 RPINR1 INT2R<4:0>
Timer2 External Clock T2CK RPINR3 T2CKR<4:0>
Timer3 External Clock T3CK RPINR3 T3CKR<4:0>
Timer4 External Clock T4CK RPINR4 T4CKR<4:0>?)
Timer5 External Clock T5CK RPINR4 T5CKR<4:0>()
Input Capture 1 IC1 RPINR7 IC1R<4:0>
Input Capture 2 IC2 RPINR7 IC2R<4:0>
Input Capture 3 IC3 RPINRS IC3R<4:0>
Output Compare Fault A OCFA RPINR11 OCFAR<4.0>
UART1 Receive U1RX RPINR18 U1RXR<4:0>
UART1 Clear-to-Send UICTS RPINR18 U1CTSR<4:0>
SDI1 SPI Data Input 1 SDI1 RPINR20 SDI1R<4:0>(
SCK1 SPI Clock Input 1 SCK1 RPINR20 SCK1R<4:0>(2)
SPI1 Slave Select Input SS1 RPINR21 SS1R<4:0>(2)

Note 1: Unless otherwise noted, all inputs use the Schmitt input buffers.
2.  These bits are available in dsPIC33FJ32(GP/MC)10X devices only.
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

REGISTER 10-15: RPOR4: PERIPHERAL PIN SELECT OUTPUT REGISTER 4

uU-0 uU-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — RP9R<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
— — — RP8R<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 RP9R<4:0>: Peripheral Output Function is Assigned to RP9 Output Pin bits
(see Table 10-2 for peripheral function numbers)
bit 7-5 Unimplemented: Read as ‘0’
bit 4-0 RP8R<4:0>: Peripheral Output Function is Assigned to RP8 Output Pin bits

(see Table 10-2 for peripheral function numbers)

REGISTER 10-16: RPORS5: PERIPHERAL PIN SELECT OUTPUT REGISTER 5

u-0 u-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — RP11R<4:0>1)
bit 15 bit 8
uU-0 U-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — RP10R<4:0>(1)
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’ = Bitis cleared X = Bit is unknown
bit 15-13 Unimplemented: Read as ‘0’
bit 12-8 RP11R<4:0>: Peripheral Output Function is Assigned to RP11 Output Pin bits(D)
(see Table 10-2 for peripheral function numbers)
bit 7-5 Unimplemented: Read as ‘0’
bit 4-0 RP10R<4:0>: Peripheral Output Function is Assigned to RP10 Output Pin bits(D)

(see Table 10-2 for peripheral function numbers)

Note 1. These bits are not available in dsPIC33FJXX(GP/MC)101 devices.
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

FIGURE 12-2: TIMER2 AND TIMER4 (16-BIT) BLOCK DIAGRAMW®)
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Note 1: Timer4 is available in dsPIC33FJ32(GP/MC)10X devices only.

FIGURE 12-3: TIMER3 AND TIMERS5 (16-BIT) BLOCK DIAGRAM®
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Note 1: Timer5 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

EXAMPLE 15-1: ASSEMBLY CODE FOR WRITE-PROTECTED REGISTER UNLOCK AND FAULT
CLEARING SEQUENCE

; FLTAl pin nust be pulled high externally in order to clear and disable the Fault
Witing to PLFLTBCON register requires unlock sequence

nmov #Oxabcd, wl0 ; Load first unlock key to wlO register

nov #0x4321, wll ; Load second unl ock key to wll register

nmov #0x0000, w0 ; Load desired value of PLFLTACON register in w0
mov w10, PWMLKEY ; Wite first unlock key to PWMLKEY register

nmov wll, PWMLKEY ; Wite second unlock key to PWMLKEY register
mov w0, PLFLTACON ; Wite desired value to P1FLTACON regi ster

FLTB1 pin rmust be pulled high externally in order to clear and disable the Fault
; Witing to PLFLTBCON regi ster requires unlock sequence

nov #0xabcd, wl0 ; Load first unlock key to wlO register

nmov #0x4321, wll ; Load second unl ock key to wll register

nmov #0x0000, w0 ; Load desired value of PLFLTBCON register in w0
nmov w10, PWMLKEY ; Wite first unlock key to PWMLKEY regi ster

mov wll, PWMLKEY ; Wite second unlock key to PWMLKEY register
mov w0, PLFLTBCON ; Wite desired value to P1FLTBCON regi ster

; Enable all PWvs using PWMLCONL register
; Witing to PWLCONL regi ster requires unlock sequence

nmov #Oxabcd, wl0 ; Load first unlock key to wlO register

nmov #0x4321, wll ; Load second unl ock key to wll register

nmov #0x0077, w0 ; Load desired value of PWMLCONL register in w0
mov w10, PWMLKEY ; Wite first unlock key to PWMLKEY register
mov wll, PWMLKEY ; Wite second unlock key to PWMLKEY register
nmov w0, PWMLCONL ; Wite desired value to PWMLCONL regi ster

EXAMPLE 15-2: C CODE FOR WRITE-PROTECTED REGISTER UNLOCK AND FAULT CLEARING
SEQUENCE

/1 FLTALl pin nust be pulled high externally in order to clear and disable the Fault
/1 Witing to PLIFLTACON regi ster requires unlock sequence

/1 Use builtin function to wite 0x0000 to P1FLTACON register

__builtin_wite PWBFR(&P1FLTACON, 0x0000, &PWMLKEY);

/1 FLTB1 pin nust be pulled high externally in order to clear and disable the Fault
/1 Witing to PLFLTBCON regi ster requires unl ock sequence

/1 Use builtin function to wite 0x0000 to P1FLTBCON register

__builtin_wite_ PWHBSFR(&PLFLTBCON, 0x0000, &PWMLKEY);

/1 Enable all PWws using PWMLCONL register

/1 Witing to PWMLCONL register requires unlock sequence

/] Use builtin function to wite 0x0077 to PWMLCONL register
__builtin_wite_ PWHBSFR(&PWMLCONL, 0x0077, &PWMLKEY);

DS70000652F-page 184 © 2011-2014 Microchip Technology Inc.



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

REGISTER 16-2: SPIXCON1: SPIx CONTROL REGISTER 1 (CONTINUED)

bit 4-2 SPRE<2:0>: Secondary Prescale bits (Master mode)®)

111 = Secondary prescale 1:1
110 = Secondary prescale 2:1

000 = Secondary prescale 8:1
bit 1-0 PPRE<1:0>: Primary Prescale bits (Master mode)(3)

11 = Primary prescale 1:1
10 = Primary prescale 4:1
01 = Primary prescale 16:1
00 = Primary prescale 64:1

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.

© 2011-2014 Microchip Technology Inc. DS70000652F-page 201



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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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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FIGURE 26-12: SPIXx MASTER MODE (HALF-DUPLEX, TRANSMIT ONLY, CKE = 1) TIMING
CHARACTERISTICS FOR dsPIC33FJ16(GP/MC)10X
SP36 |,

SCKXx ,
(CKP =0) : : \ /' \

! SP;lO TSP21 sPh0
SCKx l I / M
(CKP =1) : ‘ X £

i SP3s5 S0 sPar

: o «
SDOx SY MSb A Bit 14 - ;? ---1 >< LSb

: — - D)

SP30, SP31

Note: Refer to Figure 26-1 for load conditions.

TABLE 26-30: SPIx MASTER MODE (HALF-DUPLEX, TRANSMIT ONLY) TIMING REQUIREMENTS

FOR dsPIC33FJ16(GP/MC)10X

Standard Operating Conditions: 2.4V to 3.6V
(unless otherwise stated)
AC CHARACTERISTICS Operating temperature  -40°C < TA < +85°C for Industrial
-40°C < TA < +125°C for Extended
Pilrgm Symbol Characteristic(?) Min | Typ@ | Max | Units Conditions
SP10 |TscP Maximum SCKx Frequency — — 15 MHz |See Note 3
SP20 | TscF SCKx Output Fall Time — — — ns |See Parameter DO32
and Note 4
SP21 |TscR SCKx Output Rise Time — — — ns |See Parameter DO31
and Note 4
SP30 |TdoF SDOx Data Output Fall Time — — — ns |See Parameter DO32
and Note 4
SP31 |TdoR SDOx Data Output Rise Time — — — ns |See Parameter DO31
and Note 4
SP35 TscH2doV, | SDOx Data Output Valid after — 6 20 ns
TscL2doV | SCKx Edge
SP36 | TdiV2scH, | SDOx Data Output Setup to 30 — — ns
TdiV2scL | First SCKx 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 clock generated in Master mode must not
violate this specification.
4: Assumes 50 pF load on all SPIx pins.
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FIGURE 26-16: SPIx SLAVE MODE (FULL-DUPLEX, CKE =1, CKP =1, SMP =0) TIMING
CHARACTERISTICS FOR dsPIC33FJ16(GP/MC)10X
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Note: Refer to Figure 26-1 for load conditions.
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FIGURE 26-33: FORWARD VOLTAGE VERSUS TEMPERATURE
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This graph is a statistical summary based on a limited number of samples and this data is characterized but not
tested in manufacturing.

DS70000652F-page 338 © 2011-2014 Microchip Technology Inc.




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

TABLE 27-4: DC CHARACTERISTICS: OPERATING CURRENT (IDD))

Standard Operating Conditions: 3.0V to 3.6V

DC CHARACTERISTICS

(unless otherwise stated)
Operating temperature

-40°C < TA < +150°C for High Temperature

Parameter
No.

Typical Max Units

Conditions

Operating Cur

rent (IDD) — dsPIC33FJ32(GP/MC)10X Devices

DC20e 1.3 2.0 mA 3.3V LPRC (32.768 kHz)
DC22e 7.25 8.5 mA 3.3V 5 MIPS
TABLE 27-5: DC CHARACTERISTICS: IDLE CURRENT (liDLE))
Standard Operating Conditions: 3.0V to 3.6V
DC CHARACTERISTICS (unless otherwise stated)
Operating temperature  -40°C < TA < +150°C for High Temperature
Parilrgeter Typical Max Units Conditions

Idle Current (li

DLE) — dsPIC33FJ16(GP/MC)10X Devices

DC40e 0.5 1.0 mA 3.3V LPRC (32.768 kHz)
DC22e 1.2 1.6 mA 3.3V 5 MIPS
Idle Current (liDLE) — dsPIC33FJ32(GP/MC)10X Devices
DC40e 0.5 1.0 mA 3.3V LPRC (32.768 kHz)
DC22e 1.4 1.8 mA 3.3V 5 MIPS
TABLE 27-6: DC CHARACTERISTICS: POWER-DOWN CURRENT (IPD)

DC CHARACTERISTICS

(unless otherwise stated)
Operating temperature

Standard Operating Conditions: 3.0V to 3.6V

-40°C < TA < +150°C for High Temperature

Parameter

No Typical® Max Units Conditions
Power-Down Current (IPD) — dsPIC33FJXX(GP/MC)10X
DC60e 500 1000 pA 3.3V Base Power-Down Current
DCé61e 650 1000 pA 3.3V Watchdog Timer Current: AlwDT
Note 1: Data in the Typical column is 3.3V unless otherwise stated.

© 2011-2014 Microchip Technology Inc.

Preliminary

DS70000652F-page 341
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28-Lead Plastic Small Outline (SO) - Wide, 7.50 mm Body [SOIC]

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

/\ [~ a4X

C]
12
— L
(%))
4x g
| —
VIEW C
Units MILLIMETERS

Dimension Limits|  MIN | NOM | MAX
Number of Pins N 28
Pitch e 1.27 BSC
Overall Height A - - 2.65
Molded Package Thickness A2 2.05 - -
Standoff § A1 0.10 - 0.30
Overall Width E 10.30 BSC
Molded Package Width E1 7.50 BSC
Overall Length D 17.90 BSC
Chamfer (Optional) h 0.25 - 0.75
Foot Length L 0.40 - 1.27
Footprint L1 1.40 REF
Lead Angle C] 0° - -
Foot Angle % 0° - 8°
Lead Thickness C 0.18 - 0.33
Lead Width b 0.31 - 0.51
Mold Draft Angle Top a 5° - 15°
Mold Draft Angle Bottom g 5° - 15°

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. § Significant Characteristic
3. Dimension D does not include mold flash, protrusions or gate burrs, which shall
not exceed 0.15 mm per end. Dimension E1 does not include interlead flash
or protrusion, which shall not exceed 0.25 mm per side.
4. 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.
5. Datums A & B to be determined at Datum H.

Microchip Technology Drawing C04-052C Sheet 2 of 2
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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
Units MILLIMETERS

Dimension[Limits| MIN [ NOM | MAX
Number of Pins N 28
Pitch e 0.65 BSC
Overall Height A 0.80 0.90 1.00
Standoff A1 0.00 0.02 0.05
Terminal Thickness A3 0.20 REF
Overall Width E 6.00 BSC
Exposed Pad Width E2 365 | 370 [ 4.20
Overall Length D 6.00 BSC
Exposed Pad Length D2 3.65 3.70 4.20
Terminal Width b 0.23 0.30 0.35
Terminal Length L 0.50 0.55 0.70
Terminal-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 C04-105C Sheet 2 of 2
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TABLE A-3: MAJOR SECTION UPDATES (CONTINUED)

Section Name Update Description

Section 26.0 “Electrical |Updated the Absolute Maximum Ratings.
Characteristics” Updated TABLE 26-3: Thermal Packaging Characteristics.

Updated TABLE 26-6: DC Characteristics: Operating Current (Idd).
Updated TABLE 26-7: DC Characteristics: Idle Current (lidle).

Updated TABLE 26-8: DC Characteristics: Power-Down Current (Ipd).
Updated TABLE 26-9: DC Characteristics: Doze Current (Idoze).
Updated TABLE 26-10: DC Characteristics: 1/0 Pin Input Specifications.

Replaced all SPI specifications and figures (see Table 26-29 through Table 26-44 and
Figure 26-11 through Figure 26-26).

Section 28.0 “Packaging |Added the following Package Marking Information and Package Drawings:
Information” o 44-Lead TQFP

e 44-Lead QFN

e 44-Lead VTLA (referred to as TLA in the package drawings)
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