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

Pin Diagrams (Continued)

28-Pin SPDIP/SOIC/SSOP B = Pins are up to 5V tolerant

MCLR AVDD

1
PGED2/ANO/C3INB/C1INA/CTED1/CN2/RAO [ 2 AVss
PGEC2/AN1/C3INA/C1INB/CTED2/CN3/RAL [ 3 RP15(/CN11/RB15
PGEDL/AN2/C2INA/CLINC/RPOM/CNA/RBO [ 4 > RTCC/RP14W/CN12/RB14

PGEC1/AN3/CVREFIN/CVREFOUT/C2INB/CLIND/RPIV/CNS/RBL [|5 B RP13W/CN13/RB13

AN4/C3INC/C2INC/RP2V/CNB/RB2 [ 6 Q RP12(M/CN14/RB12
ANS/C3IND/C2IND/RP3Y/CNT/RB3 [17 5§ RP11(/CN15/RB11
vss 08 & RP10(/CN16/RB10
OSCI/CLKI/CN3O/RA2 []9 @ Vcap
OSCO/CLKO/CN29/RA3 [ 2 vss
o
N

SDA1/SDI1/RP9IY/CN21/RB9
SCL1/SDO1/RP8Y/CN22/RB8
SCK1/INTO/RP7(1)/CN23/RB7
ASCL1/RP6(M/CN24/RB6

PGED3/SOSCI/RP4Y)/CN1/RB4
PGEC3/SOSCO/T1CK/CNO/RA4
VDD

ASDA1/RP5(M)/CN27/RB5

OSCO/CLKO/CN29/RA3
PGED3/SOSCI/AN9/RP4M/CN1/RB4
PGEC3/SOSCO/AN10/T1CK/CNO/RA4
VDD

ASDA1/RP5(/CN27/RB5

Vss
SDA1/RPIM/CN21/RBY
SCL1/RP8W/CN22/RBS
INTO/RP7D/CN23/RB7
ASCL1/RP6/CN24/RB6

MCLR W1 AVDD
PGED2/ANO/C3INB/CLINA/CTED1/CN2/RAO [ 2 AVss
PGEC2/AN1/C3INA/CLINB/CTED2/CN3/RAL [ 3 RP15(/CN11/RB15
PGED1/AN2/C2INA/CLINC/RPOW/CN4/RBO []4 & RTCC/RP14/CN12/RB14

PGEC1/AN3/CVREFIN/CVREFOUT/C2INB/C1IND/RP1)/CNS/RB1 [ 5 R/ RP13W/CN13/RB13
AN4/C3INC/C2INC/RP2V/CNB/RB2 [ 6 Q9 RP12M/CN14/RB12
ANS/C3IND/C2IND/RP3W/ICNT/RB3 []7 RP11M/CN15/RB11

vss []8 § RP10W/CN16/RB10
OSCIICLKI/CN3O/RA2 []9 @ veap
O =
O N
O
O

Note 1. The RPn pins can be used by any remappable peripheral. See Table 1 for the list of available peripherals.
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

Pin Diagrams (Continued)

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

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

PWM1L1/RP15W/CN11/RB15
PWM1H1/RTCC/RP14W/CN12/RB14

N/C
N/C
MCLR
AVDD
AVss

PWM1L2/RP13W/CN13/RB13

&)
B
8]
(8]
2]
]
3]
H

PGED1/AN2/C2INA/C1INC/RPOM/CNA/RBO PWM1H2/RP12M/CN14/RB12

PGEC1/AN3/CVREFIN/CVREFOUT/C2INB/C1IND/RP1Y)/CN5/RB1 PWM1L3/RP11(M/CN15/RB11

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

ANS5/C3IND/C2IND/RP3M)/CN7/RB3 dsPIC33FI32MC102 VDD
VDD Vcap
Vss Vss
OSCI/CLKI/CN30/RA2 N/C
OSCO/CLKO/CN29/RA3 SDALRPIM/CN21/RBI

PGED3/SOSCI/AN9/RP4W/CN1/RB4

(o] [o] ] [o] [«] [&] [«] [~] [=] [8]

5]
o
E]
=
=
K]
=
5]
=
=]

N/C
VDD

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

scLurre®ienzzres | HE B RIR B E EH B E

®AsDAL/RPMICN27/RBS | ]
FLTAT®/AscLI/RPe(MICN24/RBE | ]
INTO/RP7M/CN23/RB7 | [§]

PGEC3/SOSCO/AN10/T1CK/CNO/RA4
FLTB1

Note 1: The RPn pins can be used by any remappable peripheral. See Table 1 for the list of available peripherals.
2:  The metal pad at the bottom of the device is not connected to any pins and is recommended to be connected
to Vss externally.
3: The PWM Fault pins are enabled and asserted during any Reset event. Refer to Section 15.2 “PWM Faults”
for more information on the PWM Faults.
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

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)

© 2011-2014 Microchip Technology Inc. DS70000652F-page 25
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TABLE 4-29: PORTA REGISTER MAP FOR dsPIC33FJ32(GP/MC)104 DEVICES
File SFR . . . . . . . . . . . . . . . . All
Name Addr Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Resets
TRISA 02C0 — — — — — TRISA<10:7> — — TRISA<4:0> 001F
PORTA 02C2 — — — — — RA<10:7> — — RA<4:0> XXXX
LATA 02C4 — — — — — LATA<10:7> — — LATA<4:0> XXXX
ODCA 02C6 — — — — — ODCA<10:7> — — — ODCA<3:2> — — 0000
Legend: x =unknown value on Reset, — = unimplemented, read as ‘0. Reset values are shown in hexadecimal.
TABLE 4-30: PORTB REGISTER MAP FOR dsPIC33FJ16GP101 DEVICES
. 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 O
Addr Resets
TRISB 02C8 TRISB<15:14> — — — — TRISB<9:7> — — TRISB4 — — TRISB<1:0> C393
PORTB 02CA RB<15:14> — — — — RB<9:7> — — RB4 — — RB<1:0> XXXX
LATB 02CC LATB<15:14> — — — — LATB<9:7> — — LATB4 — — LATB<1:0> XXXX
OoDCB 02CE ODCB<15:14> — — — — ODCB<9:7> — — ODCB4 — — — — 0000
Legend: x =unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-31: PORTB REGISTER MAP FOR dsPIC33FJ16MC101 DEVICES
FileName | S7R | Bit15 | Bit14 | Bit13 | Bit12 | Bit1l | Bit10 | Bit9 | Bit8 | Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bito Al
Addr Resets
TRISB 02C8 TRISB<15:12> — — TRISB<9:7> — — TRISB4 — — TRISB<1:0> F393
PORTB 02CA RB<15:12> — — RB<9:7> — — RB4 — — RB<1:0> XXXX
LATB 02CC LATB<15:12> — — LATB<9:7> — — LATB4 — — LATB<1:0> XXXX
ODCB 02CE ODCB<15:12> — — ODCB<9:7> — — ODCB4 — — — — 0000
Legend: x =unknown value on Reset, — = unimplemented, read as ‘0. Reset values are shown in hexadecimal.
TABLE 4-32: PORTB REGISTER MAP FOR dsPIC33FJ16(GP/MC)102 DEVICES
File SFR . . . ) . . . . . . ) . . . . . All
Name Addr 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 Resets
TRISB 02C8 TRISB<15:0> FFFF
PORTB 02CA RB<15:0> XXXX
LATB 02CC LATB<15:0> XXXX
ODCB 02CE ODCB<15:4> — | — — — 0000
Legend: x =unknown value on Reset, — = unimplemented, read as ‘0. Reset values are shown in hexadecimal.

0T/20T/TOT(ON/AD)ZECHEEDIASP ANY 20T/TOT(ON/ID)ITLHEEDILSP
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TABLE 4-37: SYSTEM CONTROL REGISTER MAP

FileName| SFR | Bit15 | Bit14 | Bit13 | Bit12 | Bitll | Bit10 | Bit9 | Bit8 | Bit7 Bit6 | Bit5 | Bit4 | Bit3 | Bit2 Bit 1 Bit 0 Al

Addr Resets

RCON 0740 | TRAPR |IOPUWR — — — — CM VREGS EXTR SWR [SWDTEN| WDTO | SLEEP IDLE BOR POR xxxx®
OSCCON | 0742 — COSC2 | COsC1 | cOosco — NOSC2 | NOSC1 | NOSCO |CLKLOCK| IOLOCK | LOCK — CF — LPOSCEN | OSWEN | 0300®
CLKDIV 0744 ROI DOZE2 | DOZE1 | DOZEO | DOZEN |FRCDIV2|FRCDIV1|FRCDIVO — — — — — — — — 3040
OSCTUN | 0748 — — — — — — — — — — TUN<5:0> 0000
Legend: x =unknown value on Reset, — = unimplemented, read as ‘0. Reset values are shown in hexadecimal.

Note 1: RCON register Reset values are dependent on the type of Reset.

2: OSCCON register Reset values are dependent on the FOSC Configuration bits and by type of Reset.

TABLE 4-38: NVM REGISTER MAP

FileName | >R | Bit15 | Bit14 | Bit13 | Bit12 | Bit1l | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO All

Addr Resets

NVMCON 0760 WR WREN | WRERR — — — — — — ERASE — — NVMOP3 | NVMOP2 | NVMOP1 | NVMOPO | 0000
NVMKEY 0766 — — — — — — — — NVMKEY<7:0> 0000
Legend: — =unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

Note 1: Reset value shown is for POR only. Value on other Reset states is dependent on the state of memory write or erase operations at the time of Reset.
TABLE 4-39: PMD REGISTER MAP

FileName | S°R | Bit15 | Bit14 | Bit13 | Bit12 | Bitll | Bit10 | Bit9 Bits | Bit7 Bité | Bits | Bit4 | Bits | Bit2 | Bit1 | Bito | A

Addr Resets

PMD1 0770 |T5MD® [T4MD@ | T3MD | T2MD | TIMD — |pwmimD®| — 12C1IMD — U1iMD — SPIIMD — — | ADIMD | 0000
PMD2 0772 — — — — — IC3MD IC2MD ICIMD — — — — — — OC2MD | OC1MD | 0000
PMD3 0774 — — — — — CMPMD| RTCCMD — — — — — — — — — 0000
PMD4 0776 — — — — — — — — — — — — — CTMUMD| — — 0000
Legend: — =unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

Note 1: This bit is available in dsPIC33FIXXMC10X devices only.
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

4.4 Modulo Addressing

Modulo Addressing mode is a method of providing an
automated means to support circular data buffers using
hardware. The objective is to remove the need for
software to perform data address boundary checks
when executing tightly looped code, as is typical in
many DSP algorithms.

Modulo Addressing can operate in either data or program
space (since the Data Pointer mechanism is essentially
the same for both). One circular buffer can be supported
in each of the X (which also provides the pointers into
program space) and Y data spaces. Modulo Addressing
can operate on any W Register Pointer. However, it is not
advisable to use W14 or W15 for Modulo Addressing
since these two registers are used as the Stack Frame
Pointer and Stack Pointer, respectively.

In general, any particular circular buffer can be config-
ured to operate in only one direction as there are
certain restrictions on the buffer start address (for incre-
menting buffers), or end address (for decrementing
buffers), based upon the direction of the circular buffer.

The only exception to the usage restrictions is for
buffers that have a power-of-two length. As these
buffers satisfy the start and end address criteria, they
can operate in a bidirectional mode (that is, address
boundary checks are performed on both the lower and
upper address boundaries).

441 START AND END ADDRESS

The Modulo Addressing scheme requires that a
starting and ending address be specified, and loaded
into the 16-bit Modulo Buffer Address registers:
XMODSRT, XMODEND, YMODSRT and YMODEND
(see Table 4-1).

Note: Y space Modulo Addressing EA calcula-
tions assume word-sized data (LSb of
every EA is always clear).

The length of a circular buffer is not directly specified. It
is determined by the difference between the correspond-
ing start and end addresses. The maximum possible
length of the circular buffer is 32K words (64 Kbytes).

442 W ADDRESS REGISTER
SELECTION

« The Modulo and Bit-Reversed Addressing Control
register, MODCON<15:0>, contains enable flags as
well as a W register field to specify the W Address
registers. The XWM and YWM fields select which
registers will operate with Modulo Addressing.

o If XWM =15, X RAGU and X WAGU Modulo
Addressing is disabled.

e If YWM =15, Y AGU Modulo Addressing is disabled.

The X Address Space Pointer W register (XWM), to
which Modulo Addressing is to be applied, is stored in
MODCON<3:0> (see Table 4-1). Modulo Addressing is
enabled for X data space when XWM is set to any value
other than ‘15’ and the XMODEN bit is set at
MODCON<15>.

The Y Address Space Pointer W register (YWM) to
which Modulo Addressing is to be applied is stored in
MODCONK<7:4>. Modulo Addressing is enabled for Y
data space when YWM is set to any value other than
‘15" and the YMODEN bit is set at MODCON<14>.

\j MoV
0x1163 DO

AGAI N:

Start Addr = 0x1100
End Addr = 0x1163
Length = 0x0032 Words

MoV #0x8001, W
MoV W, MODCON

MOV #0x0000, WO
#0x1110, WL
AGAI N, #0x31 ;fill the 50 buffer |ocations

[ WL++] ;fill the next location
INC W, W

MoV W,

FIGURE 4-7: MODULO ADDRESSING OPERATION EXAMPLE
Byte MOV #0x1100, WO
Address MoV W0, XMODSRT ;set modul o start address
MoV #0x1163, W
0x1100 MoV W0, MODEND ;set nmodul o end address

;enable W, X AGU for nodul o
;WO holds buffer fill value

;point WL to buffer

;increment the fill value

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

REGISTER 7-16:

IPC1: INTERRUPT PRIORITY CONTROL REGISTER 1

U-0 R/W-1 R/W-0 R/W-0 u-0 R/W-1 R/W-0 R/W-0
— T2IP2 T2IP1 T2IPO — OC2IP2 OC2IP1 OC2IP0O
bit 15 bit 8
U-0 R/W-1 R/W-0 R/W-0 U-0 u-0 U-0 U-0
— IC2IP2 IC2IP1 IC2IPO — — — —
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown

bit 15 Unimplemented: Read as ‘0’
bit 14-12 T2IP<2:0>: Timer2 Interrupt Priority bits
111 = Interrupt is Priority 7 (highest priority interrupt)
001 = Interrupt is Priority 1
000 = Interrupt source is disabled
bit 11 Unimplemented: Read as ‘0’
bit 10-8 OC2IP<2:0>: Output Compare Channel 2 Interrupt Priority bits
111 = Interrupt is Priority 7 (highest priority interrupt)
001 = Interrupt is Priority 1
000 = Interrupt source is disabled
bit 7 Unimplemented: Read as ‘0’
bit 6-4 IC2I1P<2:0>: Input Capture Channel 2 Interrupt Priority bits
111 = Interrupt is Priority 7 (highest priority interrupt)
001 = Interrupt is Priority 1
000 = Interrupt source is disabled
bit 3-0 Unimplemented: Read as ‘0’

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

REGISTER 10-19: RPORS8: PERIPHERAL PIN SELECT OUTPUT REGISTER 8

uU-0 uU-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — RP17R<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
— — — RP16R<4:0>(1)
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bitis cleared X = Bit is unknown
bit 15-13 Unimplemented: Read as ‘0’
bit 12-8 RP17R<4:0>: Peripheral Output Function is Assigned to RP17 Output Pin bits(D)
(see Table 10-2 for peripheral function numbers)
bit 7-5 Unimplemented: Read as ‘0’
bit 4-0 RP16R<4:0>: Peripheral Output Function is Assigned to RP16 Output Pin bits(D)

(see Table 10-2 for peripheral function numbers)

Note 1. These bits are available in dsPIC33FJ32(GP/MC)104 devices only.

REGISTER 10-20: RPOR9: PERIPHERAL PIN SELECT OUTPUT REGISTER 9

uU-0 uU-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — RP19R<4:0>(1)
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
— — — RP18R<4:0>(1)
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown
bit 15-13 Unimplemented: Read as ‘0’
bit 12-8 RP19R<4:0>: Peripheral Output Function is Assigned to RP19 Output Pin bits®)
(see Table 10-2 for peripheral function numbers)
bit 7-5 Unimplemented: Read as ‘0’
bit 4-0 RP18R<4:0>: Peripheral Output Function is Assigned to RP18 Output Pin bits(D)

(see Table 10-2 for peripheral function numbers)

Note 1. These bits are available in dsPIC33FJ32(GP/MC)104 devices only.

© 2011-2014 Microchip Technology Inc. DS70000652F-page 161



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

NOTES:

DS70000652F-page 180 © 2011-2014 Microchip Technology Inc.



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

16.0 SERIAL PERIPHERAL
INTERFACE (SPI)

Note 1: This data sheet summarizes the features
of the dsPIC33FJ16(GP/MC)101/102
and dsPIC33FJ32(GP/MC)101/102/104
family devices. It is not intended to be a
comprehensive reference source. To
complement the information in this data
sheet, refer to “Serial Peripheral Inter-
face (SPI)" (DS70206) in the “dsPIC33/
PIC24 Family Reference Manual”, which
is available from the Microchip web site
(www.microchip.com).

2. Some registers and associated bits
described in this section may not be
available on all devices. Refer to
Section 4.0 “Memory Organization” in
this data sheet for device-specific register
and bit information.

The Serial Peripheral Interface (SPI) module is a
synchronous serial interface useful for communicating
with other peripheral or microcontroller devices. These
peripheral devices can be serial EEPROMSs, shift regis-
ters, display drivers, Analog-to-Digital Converters, etc.
The SPI module is compatible with SPI and SIOP from
Motorola®.

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

The serial interface consists of four pins:

» SDIx (serial data input)

« SDOx (serial data output)

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

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

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

& Control Clock Edge SPIXCON1<1:0>

Shift Control SPIXCON1<4:2>
SDOXx

Enable

SDIx N bit 0 Y Master Clock

SPIXSR

Transfer Transfer

|SPMRXB|‘SPMTXB|

v

| SPIXBUF

Read SPIXBUF

Write SPIXBUF

16

<

P> Internal Data Bus

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

REGISTER 19-6: AD1CSSL: ADC1 INPUT SCAN SELECT REGISTER LOW(%2:3)

R/W-0 U-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
css15@ — — CSS<12:8>(*:6)

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
CSS<7:0>*5)

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 CSS15: ADC1 Input Scan Selection bit(®

1 = Selects ANx for input scan
0 = Skips ANXx for input scan
bit 14-13 Unimplemented: Read as ‘0’
bit 12-0 CSS<12:0>; ADC1 Input Scan Selection bits*:6)

1 = Selects ANx for input scan
0 = Skips ANXx for input scan

Note 1: On devices without 14 analog inputs, all AD1CSSL bits can be selected by the user application. However,
inputs selected for scan without a corresponding input on the device converts VREFL.
2. CSSx = ANx, where x = 0 through 12 and 15.

CTMU temperature sensor input cannot be scanned.

4: The CSS<15,12:11,8:6> bits are available in the dsPIC33FJ32(GP/MC)104 devices only and are reserved
in all other devices.

5. The CSS<5:4> bits are available on all devices, excluding the dsPIC33FIXX(GP/MC)101 devices, where
they are reserved.

6: The CSS<10:9> bits are available on all devices, excluding the dsPIC33FJ16(GP/MC)101/102 devices,
where they are reserved.

w
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20.1

REGISTER 20-1:

Comparator Control Registers

CMSTAT. COMPARATOR STATUS REGISTER

R/W-0 uU-0 uU-0 uU-0 uU-0 R-0 R-0 R-0
CMSIDL — — — — C3EVT C2EVT C1EVT
bit 15 bit 8
U-0 U-0 U-0 U-0 U-0 R-0 R-0 R-0

— — — — — C30uUT c20uUT CiouT
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’ = Bitis cleared

X = Bit is unknown

bit 15

bit 14-11
bit 10

bit 9

bit 8

bit 7-3
bit 2

bit 1

bit 0

CMSIDL: Comparator Stop in Idle Mode bit

1 = Discontinues operation of all comparators when device enters Idle mode
0 = Continues operation of all comparators in Idle mode

Unimplemented: Read as ‘0’

C3EVT: Comparator 3 Event Status bit
1 = Comparator event occurred

0 = Comparator event did not occur
C2EVT: Comparator 2 Event Status bit
1 = Comparator event occurred

0 = Comparator event did not occur
C1EVT: Comparator 1 Event Status bit
1 = Comparator event occurred

0 = Comparator event did not occur
Unimplemented: Read as ‘0’

C30UT: Comparator 3 Output Status bit
When CPOL =0:

1 = VIN+ > VIN-

0 = VIN+ < VIN-

When CPOL = 1:

1 = VIN+ < VIN-

0 = VIN+ > VIN-

C20UT: Comparator 2 Output Status bit
When CPOL =0:

1 = VIN+ > VIN-

0 = VIN+ < VIN-

When CPOL = 1:

1 = VIN+ < VIN-

0 = VIN+ > VIN-

C1OUT: Comparator 1 Output Status bit
When CPOL =0:

1 = VIN+ > VIN-

0 = VIN+ < VIN-

When CPOL = 1:

1 = VIN+ < VIN-

0 = VIN+ > VIN-
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NOTES:
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26.2 AC Characteristics and Timing

Parameters

This section defines dsPIC33FJ16(GP/MC)101/102
and dsPIC33FJ32(GP/MC)101/102/104 family AC

characteristics and timing parameters.

TABLE 26-14: TEMPERATURE AND VOLTAGE SPECIFICATIONS — AC

AC CHARACTERISTICS

Standard Operating Conditions: 3.0V to 3.6V
(unless otherwise stated)
Operating temperature

Characteristics”.

-40°C < TA < +85°C for Industrial
-40°C < TA < +125°C for Extended
Operating voltage VDD range as described in Section 26.1 “DC

FIGURE 26-1: LOAD CONDITIONS FOR DEVICE TIMING SPECIFICATIONS

VDD/2

RL

Pin

—_——CL

Load Condition 1 — for all pins except OSC2

Load Condition 2 — for OSC2

RL
CL

Pin

4640

50 pF for all pins except OSC2
15 pF for OSC2 output

L

CL

-

Vss

TABLE 26-15: CAPACITIVE LOADING REQUIREMENTS ON OUTPUT PINS

PaNrgm Symbol Characteristic Min Typ | Max | Units Conditions

DO50 |Cosc2 |OSC2/SOSC2 Pin — — 15 pF |In MS and HS modes when external
clock is used to drive OSC1

DO56 |Cio All'l/O Pins and OSC2 — — 50 pF |EC mode

DO58 |CB SCLx, SDAX — — | 400 | pF |In12C™ mode
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FIGURE 26-18: SPIx SLAVE MODE (FULL-DUPLEX, CKE =0, CKP =0, SMP =0) TIMING
CHARACTERISTICS FOR dsPIC33FJ16(GP/MC)10X

._SP50 R 1<SP52
SCKx : / / !
(CKP =0) . ! ' ; /! N

| - . e =

. SP70 SP73  SPT2

kP —\4«—_/L—\_/_S%L\_7ZL
(CKP = 1) : ) : ' :

—l -— —p e

'Sp35 sp72  SP73
S ERTTI ar —
SDOX | MSb X Bit14-2> - -1 >< s |
i ' '

SDIx ' 2.1 LSb In
.| _SP4l_:

SP40

Note: Refer to Figure 26-1 for load conditions.
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TABLE 26-37: SPIx MAXIMUM DATA/CLOCK RATE SUMMARY FOR dsPIC33FJ32(GP/MC)10X

Standard Operating Conditions: 3.0V to 3.6V

unless otherwise stated
AC CHARACTERISTICS (Operating temperature -4)10°C < Ta < +85°C for Industrial

-40°C < TA < +125°C for Extended
Maximum Mas.ter Mgster . Sllave .
Data Rate Transmit Only Transmit/Receive | Transmit/Receive CKE CKP SMP
(Half-Duplex) (Full-Duplex) (Full-Duplex)

15 MHz Table 26-30 — — 0,1 0,1 0,1
9 MHz — Table 26-31 — 1 0,1 1
9 MHz — Table 26-32 — 0 0,1 1
15 MHz — — Table 26-33 1 0 0
11 Mhz — — Table 26-34 1 1 0
15 MHz — — Table 26-35 0 1 0
11 MHz — — Table 26-36 0 0 0

FIGURE 26-19: SPIXx MASTER MODE (HALF-DUPLEX, TRANSMIT ONLY, CKE = 0) TIMING
CHARACTERISTICS FOR dsPIC33FJ32(GP/MC)10X

SCKx ; . / '
(CKP =0) ! /' N\

Z SP10 ! SP21 SP20
AN —L/—\—/—Sm
(CKP = 1) Y -
Z — - -
. SP35 sP20 , SP21
. [ (( ) 1
SDOx j&_ MSb >< BH14-;;~-1 ;i_ Lsb
SP30, SP31 SP30, SP31

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

DS70000652F-page 316 © 2011-2014 Microchip Technology Inc.



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

TABLE 26-42: SPIx SLAVE MODE (FULL-DUPLEX, CKE =1, CKP =1, SMP = 0) TIMING
REQUIREMENTS FOR dsPIC33FJ32(GP/MC)10X

AC CHARACTERISTICS

Standard Operating Conditions: 3.0V 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 — — 11 MHz | See Note 3
SP72 | TscF SCKXx Input Fall Time — — — ns | See Parameter DO32
and Note 4
SP73 |TscR SCKXx Input Rise Time — — — ns | SeeParameter DO31
and Note 4
SP30 |TdoF SDOx Data Output Fall Time — — — ns | SeeParameter 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
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 91 ns. Therefore, the SCKx clock generated by the master must not
violate this specification.
4: Assumes 50 pF load on all SPIx pins.
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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

D EXPOSED b2
| PAD
|
E
RN I +77-7777-— -\\_tw*- -
741 T RN |
s ’ '
(75 I b
7 N
| N NOTE 1 N Lo I__ K
TOP VIEW BOTTOM VIEW

$
L“;D—D—D—D—D—D—D—D—D—D—DJ—- A
A3j A1J ?

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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44-Terminal Very Thin Leadless Array Package (TL) — 6x6x0.9 mm Body
With Exposed Pad [VTLA]

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

(DATUM A OR B)
|,/7

—

//TT\\\ r L

O fjog——
\ /

\
N //

~—

—| |~— 44Xb

0.108M][c|A[B]
¢ 0.05(M|C
DETAIL A
Units MILLIMETERS

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

Notes:

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

Microchip Technology Drawing C04-157C Sheet 2 of 2
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PRODUCT IDENTIFICATION SYSTEM

To order or obtain information, e.g., on pricing or delivery, refer to the factory or the listed sales office.

dsPIC33FJ 16 MC1 02T E/SP - XXX Examples:

a) dsPIC33FJ16MC102-E/SP:
Microchip Trademark Motor Control dsPIC33,
. 16-Kbyte Program Memory,
Architecture 28-Pin, Extended Temperature,
Flash Memory Family SPDIP package.

Program Memory Size (Kbyte)

Product Group
Pin Count

Tape and Reel Flag (if applicable)
Temperature Range

Package
Pattern
Architecture: 33 = 16-bit Digital Signal Controller
Flash Memory Family: FJ = Flash program memory, 3.3V
Product Group: GP1 = General Purpose family
MC1 = Motor Control family
Pin Count: 01 = 18-pin and 20-pin
02 = 28-pin and 32-pin

Temperature Range: | -40°C to +85°C (Industrial)
E

-40°C to +125°C (Extended)

Package: P = Plastic Dual In-Line - 300 mil body (PDIP)
SS = Plastic Shrink Small Outline - 5.3 mm body (SSOP)
SP = Skinny Plastic Dual In-Line - 300 mil body (SPDIP)
SO = Plastic Small Outline - Wide - 7.50 mil body (SOIC)
ML = Plastic Quad, No Lead - (28-pin) 6x6 mm body (QFN)
PT = Plastic Thin Quad Flatpack - (44-pin) 10x10 mm body (TQFP)
TL = Very Thin Leadless Array - (36-pin) 5x5 mm body (VTLA)

© 2011-2014 Microchip Technology Inc. DS70000652F-page 389



