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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)

28-Pin SPDIP/SOIC/SSOP

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

PGED1/AN2/C2INA/C1INC/RPOM/CN4/RBO
PGEC1/AN3/CVREFIN/CVREFOUT/C2INB/CLIND/RP1M)/CN5/RB1
AN4/C3INC/C2INC/RP2(V)/CN6/RB2
ANS5/C3IND/C2IND/RP3W/CN7/RB3

Vss

OSCI/CLKI/CN30/RA2
OSCO/CLKO/CN29/RA3
PGED3/SOSCI/RP4()/CN1/RB4
PGEC3/SOSCO/T1CK/CNO/RA4

VDD

FLTB1@/ASDAL/RP5M/CN27/RB5

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

PGED1/AN2/C2INA/C1INC/RPOM/CN4/RBO
PGEC1/AN3/CVREFIN/CVREFOUT/C2INB/CLIND/RP1M/CN5/RB1
AN4/C3INC/C2INC/RP2W/CN6/RB2
AN5/C3IND/C2IND/RP3M/CN7/RB3

Vss

OSCI/CLKI/CN30/RA2
OSCO/CLKO/CN29/RA3
PGED3/SOSCI/AN9/RP4(/CN1/RB4
PGEC3/SOSCO/AN10/T1CK/CNO/RA4

VDD

FLTB1@/ASDAL/RP5W/CN27/RB5

Note 1:

for more information on the PWM Faults.
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B = Pins are up to 5V tolerant

AVDD

AVss
PWM1L1/RP15()/CN11/RB15
PWM1H1/RTCC/RP14M)/CN12/RB14
PWM1L2/RP13)/CN13/RB13
PWM1H2/RP12W/CN14/RB12
PWM1L3/RP111/CN15/RB11
PWM1H3/RP10M/CN16/RB10
Vcap

Vss

SDA1/SDI1/RP9W/CN21/RB9
SCL1/SDO1/RP8W/CN22/RB8
SCKL/INTO/RP7(M)/CN23/RB7
FLTAL®/ASCL1/RP6(M/CN24/RB6

AVDD

AVss
PWM1L1/RP150/CN11/RB15
PWM1H1/RTCC/RP14W/CN12/RB14
PWM1L2/RP13W/CN13/RB13
PWM1H2/RP12M/CN14/RB12
PWM1L3/RP11M/CN15/RB11
PWM1H3/RP10W/CN16/RB10
Vcap

Vss

SDAL/RPIW/CN21/RB9
SCL1/RP8M/CN22/RBS
INTO/RP7M/CN23/RB7
FLTA1®/AsCL1/RP6(M/CN24/RB6

The RPn pins can be used by any remappable peripheral. See Table 1 for the list of available peripherals.
2:  The PWM Fault pins are enabled and asserted during any Reset event. Refer to Section 15.2 “PWM Faults”
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

Pin Diagrams (Continued)

28-Pin QFN®@ B = Pins are up to 5V tolerant

PWM1L1/RP151)/CN11/RB15
PWM1H1/RTCC/RP14M/CN12/RB14

N [l PGEC2/AN1/C3INA/CLINB/CTED2/CN3/RAL
N [] PGED2/ANO/C3INB/C1INA/CTED1/CN2/RAQ

NHB MCLR
> [ Avbp
N[ Avss

23 22
PWM1L2/RP13W/CN13/RB13
PWM1H2/RP12()/CN14/RB12
PWM1L3/RP11M)/CN15/RB11
PWM1H3/RP10()/CN16/RB10
VcaApP

PGED1/AN2/C2INA/C1INC/RPOY/CN4/RBO []1 @
PGEC1/AN3/CVREFIN/CVREFOUT/C2INB/C1IND/RP1W/CNS/RB1 []2
AN4/C3INC/C2INC/RP2M/CN6/RB2 []3
ANS5/C3IND/C2IND/RP3M/CN7/RB3 []4 dSPIC33FJ32MC102
Vss [15
OSCI/CLKI/CN30/RA2 [16
OSCO/CLKO/CN29/RA3 []7

Vss

SDAL/RPID/CN21/RB9
8 9 10 11 12 13 14

VDD
®)/ASDAL/RP5MICN27/RB5

()/AsCLL/RP6M/CN24/RB6
INTO/RP7M/CN23/RB7
SCL1/RP8(M/CN22/RB8

FLTAL

PGED3/SOSCI/AN9/RP4M/CN1/RB4
PGEC3/SOSCO/AN10/T1CK/CNO/RA4
FLTBL

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.

DS70000652F-page 12 © 2011-2014 Microchip Technology Inc.



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

Pin Diagrams (Continued)

44-Pin TLA®

SDA1/RPOM/CN21/RB9
RP22(1)/CN18/RC6
RP23(/CN17/RC7
RP24M/CN20/RC8
RP25(M/CN19/RC9

Vss

Vcap
PWM1H3/RP10M/CN16/RB10
PWM1L3/RP11M/CN15/RB11
PWM1H2/RP12()/CN14/RB12
PWM1L2/RP13D/CN13/RB13

Note 1:

to Vss externally.

PWM1H1/RTCC/RP14M/CN12/RB14

PWM1L1/RP15W/CN11/RB15

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

<
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dsPIC33FJ32MC104
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B
F B E ™M W L i7 @ L9 ko b1 b2
o ~ o o |x
a < o a |3
3 & 2P

PGED1/AN2/C2INA/C1INC/RPOW/CN4/RBO

PGEC1/AN3/CVREFIN/CVREFOUT/C2INB/CLIND/RP1M)/CN5/RB1

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

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.

[l = Pins are up to 5V tolerant

PGED3/SOSCI/AN9/RP4()/CN1/RB4
RA8

OSC2/CLKO/CN29/RA3
OSC1/CLKI/CN30/RA2

Vss

VDD

AN8/RP18/CN10/RC2
AN7/RP17(M/CN9/RC1L
AN6/RP16()/CN8/RCO
ANS5/C3IND/C2IND/RP3W/CN7/RB3
AN4/C3INC/C2INC/RP2(Y/CNG/RB2

DS70000652F-page 22
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

TO OUR VALUED CUSTOMERS

It is our intention to provide our valued customers with the best documentation possible to ensure successful use of your Microchip
products. To this end, we will continue to improve our publications to better suit your needs. Our publications will be refined and
enhanced as new volumes and updates are introduced.

If you have any questions or comments regarding this publication, please contact the Marketing Communications Department via
E-mail at docerrors@microchip.com. We welcome your feedback.

Most Current Data Sheet

To obtain the most up-to-date version of this data sheet, please register at our Worldwide Web site at:
http://www.microchip.com

You can determine the version of a data sheet by examining its literature number found on the bottom outside corner of any page.
The last character of the literature number is the version number, (e.g., DS30000000A is version A of document DS30000000).

Errata

An errata sheet, describing minor operational differences from the data sheet and recommended workarounds, may exist for current
devices. As device/documentation issues become known to us, we will publish an errata sheet. The errata will specify the revision
of silicon and revision of document to which it applies.

To determine if an errata sheet exists for a particular device, please check with one of the following:

* Microchip’s Worldwide Web site; http://www.microchip.com
« Your local Microchip sales office (see last page)

When contacting a sales office, please specify which device, revision of silicon and data sheet (include literature number) you are
using.

Customer Notification System

Register on our web site at www.microchip.com to receive the most current information on all of our products.

DS70000652F-page 24 © 2011-2014 Microchip Technology Inc.
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

FIGURE 1-1: dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104 BLOCK
DIAGRAM
PSV and Tabl
Dataa ,T\cc:sse 4
Control Block < Y Data Bus

Interrupt 4 X Data Bus 4

Controller

2 P> PORTA

16
8 16 16 16
Data Latch Data Latch
PCH X RAM Y RAM SORTE
Program Counter ’
Address
Stack Loop Address
Control Control Latch Latch
Logic Logic
g gl 6
16 16
' Remappable
i Pins
Address Latch Address Generator Units
Program Memory
EA MUX

Data Latch ROM Latch

24 16 16
Instruction |«
Decode and

Control Instruction Reg

Literal Data

L - >
Control Signals .
to Various Blocks" DSP Engine v
P 16x16
0OSC2/CLKO Timing Power-up — W Register Array H
OSC1/CLKI | Generation > Timer Divide Support [ 16
X&» Oscillator
FRC/LPRC Start-up Timer
Oscillators
Power-on
Reset 16-Bit ALU
Precision -Bi
Band Gap p|| Watchdog
Reference Timer "
Voltage Brown-out
|
Regulator g Reset
Vcap VDD, Vss  MCLR
cTMU o Timers UARTL ADC1 oc/ RTCC
Imelrflgjpts 1-5 PWM1-2

4 3§ § F ¥ v
L 2R 2 2 2R 2

Comparators PWM
1.3 SPI1 IC1-IC3 CNx 12C1 6-ch
Note: Not all pins or features are implemented on all device pinout configurations. See the “Pin Diagrams” section for the specific pins

and features present on each device.
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

3.5 Arithmetic Logic Unit (ALU)

The dsPIC33FJ16(GP/MC)101/102 and
dsPIC33FJ32(GP/MC)101/102/104 ALU is 16 bits
wide, and is capable of addition, subtraction, bit shifts
and logic operations. Unless otherwise mentioned,
arithmetic operations are 2's complement in nature.
Depending on the operation, the ALU can affect the
values of the Carry (C), Zero (Z), Negative (N), Over-
flow (OV) and Digit Carry (DC) Status bits in the SR
register. The C and DC Status bits operate as Borrow
and Digit Borrow bits, respectively, for subtraction
operations.

The ALU can perform 8-bit or 16-bit operations,
depending on the mode of the instruction that is used.
Data for the ALU operation can come from the W
register array or data memory, depending on the
addressing mode of the instruction. Likewise, output
data from the ALU can be written to the W register array
or a data memory location.

Refer to the “16-Bit MCU and DSC Programmer’s
Reference Manual” (DS70157) for information on the
SR bits affected by each instruction.

The dsPIC33FJ16(GP/MC)101/102 and
dsPIC33FJ32(GP/MC)101/102/104 CPU incorporates
hardware support for both multiplication and division.
This includes a dedicated hardware multiplier and
support hardware for 16-bit-divisor division.

3.5.1 MULTIPLIER

Using the high-speed, 17-bit x 17-bit multiplier of the
DSP engine, the ALU supports unsigned, signed or
mixed-sign operation in several MCU multiplication
modes:

» 16-bit x 16-bit signed

» 16-bit x 16-bit unsigned

 16-bit signed x 5-bit (literal) unsigned

« 16-bit unsigned x 16-bit unsigned

 16-bit unsigned x 5-bit (literal) unsigned

» 16-bit unsigned x 16-bit signed

 8-bit unsigned x 8-bit unsigned

3.5.2 DIVIDER

The divide block supports 32-bit/16-bit and 16-bit/16-bit
signed and unsigned integer divide operations with the
following data sizes:

» 32-bit signed/16-bit signed divide

» 32-bit unsigned/16-bit unsigned divide

« 16-bit signed/16-bit signed divide

 16-bit unsigned/16-bit unsigned divide

The quotient for all divide instructions ends up in WO
and the remainder in W1. The 16-bit signed and
unsigned DI V instructions can specify any W register

for both the 16-bit divisor (Wn) and any W register
(aligned) pair (W(m + 1):Wm) for the 32-bit dividend.

The divide algorithm takes one cycle per bit of divisor,
so both 32-hit/16-bit and 16-bit/16-bit instructions take
the same number of cycles to execute.

3.6 DSP Engine

The DSP engine consists of a high-speed,
17-bit x 17-bit multiplier, a barrel shifter and a 40-bit
adder/subtracter (with two target accumulators, round
and saturation logic).

The dsPIC33FJ16(GP/MC)101/102 and
dsPIC33FJ32(GP/MC)101/102/104 is a single-cycle
instruction flow architecture; therefore, concurrent
operation of the DSP engine with MCU instruction flow
is not possible. However, some MCU ALU and DSP
engine resources can be used concurrently by the
same instruction (e.g., ED, EDAC).

The DSP engine can also perform inherent accumulator-
to-accumulator operations that require no additional
data. These instructions are ADD, SUB and NEG

The DSP engine has options selected through bits in
the CPU Core Control register (CORCON), as listed
below:

« Fractional or Integer DSP Multiply (IF)

« Signed or Unsigned DSP Multiply (US)

< Conventional or Convergent Rounding (RND)

« Automatic Saturation On/Off for ACCA (SATA)

« Automatic Saturation On/Off for ACCB (SATB)

* Automatic Saturation On/Off for Writes to Data
Memory (SATDW)

« Accumulator Saturation mode Selection (ACCSAT)

A block diagram of the DSP engine is shown in
Figure 3-3.

TABLE 3-1: DSP INSTRUCTIONS
SUMMARY
Instruction Algebr_aic ACC Write
Operation Back
CLR A=0 Yes
ED A= (x-y)2 No
EDAC A=A+ (x—Y)? No
MAC A=A+ (xX*y) Yes
MAC A=A+ X No
MOVSAC No change in A Yes
MPY A=x*y No
MPY A=x? No
MPY. N A= —x*y No
MsC A=A-x*y Yes

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

REGISTER 10-9: RPINR20: PERIPHERAL PIN SELECT INPUT REGISTER 20

U-0 U-0 U-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
- - - SCK1R4®M | sck1r3® | sckir2® | sckiri® | sckiro®
bit 15 bit 8
U-0 U-0 U-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
— — — sbItR4® | spitr3® | spitr2® | spitr1® | spiiro®
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 SCK1R<4:0>: Assign SPI1 Clock Input (SCK1IN) 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

bit 7-5 Unimplemented: Read as ‘0’

bit 4-0 SDI1R<4:0>: Assign SPI1 Data Input (SDI1) 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

Note 1. These hits are available in dsPIC33FJ32(GP/MC)10X devices only.

© 2011-2014 Microchip Technology Inc. DS70000652F-page 155



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

11.0 TIMER1

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 “Timers” (DS70205) in the
“dsPIC33/PIC24 Family Reference Man-
ual”, which is available from the Microchip
web site (www.microchip.com).

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

The Timerl module is a 16-bit timer, which can serve
as the time counter for the Real-Time Clock (RTC) or
operate as a free-running interval timer/counter. Timerl
can operate in three modes:

» 16-Bit Timer

« 16-Bit Synchronous Counter

« 16-Bit Asynchronous Counter

Timerl also supports these features:

« Timer gate operation

» Selectable prescaler settings

« Timer operation during CPU Idle and Sleep modes

« Interrupt on 16-bit Period register match or falling
edge of external gate signal

Figure 11-1 presents a block diagram of the 16-bit timer
module.

To configure Timerl for operation:

1. Load the timer value into the TMR1 register.

2. Load the timer period value into the PR1
register.

3. Select the timer prescaler ratio using the
TCKPS<1:0> hits in the TLCON register.

4. Set the Clock and Gating modes using the TCS
and TGATE bits in the TLCON register.

5. Set or clear the TSYNC bit in TLCON to select
synchronous or asynchronous operation.

6. If interrupts are required, set the Timerl Inter-
rupt Enable bit, T1IE. Use the Timerl Interrupt
Priority bits, T1IP<2:0>, to set the interrupt
priority.

7. Setthe TON bit (= 1) in the TLCON register.

FIGURE 11-1: 16-BIT TIMER1 MODULE BLOCK DIAGRAM
____________________ TCKPS<1:0>
. SOSCO/ ™S TON 2
' TIiCK 2 x
: Prescaler
[ SOSCEN 01 1, 8, 64, 256
. soscl
: . 00
____________________ TGATE
TGfTE TCS
!
s 5
Set T1IF _
0 Q \CK
ﬁ
Reset
TMR1
v L:’L\ Sync
Comparator TSYNC
Equal
4
PR1
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

NOTES:

DS70000652F-page 174 © 2011-2014 Microchip Technology Inc.



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

141

Configure the Output Compare modes by setting the
appropriate Output Compare Mode bits (OCM<2:0>) in
the Output Compare x Control (OCxCON<2:0>)
register. Table 14-1 lists the different bit settings for the
Output Compare modes. Figure 14-2 illustrates the
output compare operation for various modes. The user

Output Compare Modes

application must disable the associated timer when
writing to the Output Compare Control registers to
avoid malfunctions.

Note:  See “Output Compare” in the “dsPIC33/
PIC24 Family Reference Manual”
(DS70209) for OCxXR and OCXRS register

restrictions.

TABLE 14-1: OUTPUT COMPARE x MODES
OCM<2:0> Mode OCx Pin Initial State OCx Interrupt Generation
000 Module Disabled Controlled by GPIO register —
001 Active-Low One-Shot 0 OCx Rising Edge
010 Active-High One-Shot 1 OCx Falling Edge
011 Toggle Current output is maintained | OCx Rising and Falling Edge
100 Delayed One-Shot 0 OCx Falling Edge
101 Continuous Pulse 0 OCx Falling Edge
110 PWM without Fault Protection 0, if OCxR is zero No Interrupt
1, if OCXR is non-zero
111 PWM with Fault Protection 0, if OCxR is zero OCFA Falling Edge for OC1 to OC4
1, if OCxR is non-zero
FIGURE 14-2: OUTPUT COMPARE x OPERATION

Output Compare

Timer is Reset on

Mode Enabled

TMRy

Y

Period Match

Active-Low One-Shot
(OCM<2:0>=001)

Active-High One-Shot
(OCM<2:0>=010)

Toggle Mode
(OCM<2:0>=011)

Delayed One-Shot
(OCM<2:0> =100)

Continuous Pulse Mode
(OCM<2:0>=101)

PWM Mode
(OCM<2:0>=1100r111)

DS70000652F-page 178

© 2011-2014 Microchip Technology Inc.



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

REGISTER 16-3: SPIXCON2: SPIx CONTROL REGISTER 2

R/W-0 R/W-0 R/W-0 U-0 U-0 U-0 U-0 U-0
FRMEN SPIFSD FRMPOL — — — — —
bit 15 bit 8
U-0 U-0 u-0 U-0 u-0 u-0 R/W-0 U-0
— — — — — — FRMDLY —
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 FRMEN: Framed SPIx Support bit

1 = Framed SPIx support is enabled (SSx pin is used as Frame Sync pulse input/output)
0 = Framed SPIx support is disabled

bit 14 SPIFSD: Frame Sync Pulse Direction Control bit
1 = Frame Sync pulse input (slave)

0 = Frame Sync pulse output (master)
bit 13 FRMPOL: Frame Sync Pulse Polarity bit

1 = Frame Sync pulse is active-high
0 = Frame Sync pulse is active-low

bit 12-2 Unimplemented: Read as ‘0’

bit 1 FRMDLY: Frame Sync Pulse Edge Select bit

1 = Frame Sync pulse coincides with first bit clock
0 = Frame Sync pulse precedes first bit clock

bit 0 Unimplemented: This bit must not be set to ‘1’ by the user application
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

FIGURE 17-1: I2C™ BLOCK DIAGRAM x=1)
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

REGISTER 21-8:
REGISTER®Y

ALRMVAL (WHEN ALRMPTR<1:0> = 10): ALARM MONTH AND DAY VALUE

u-0 u-0 u-0 R/W-x R/W-x R/W-x R/W-x R/W-x

— — \ — | MTHTENO | MTHONE3 | MTHONE2 | MTHONEL | MTHONEO
bit 15 bit 8

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

— — DAYTEN1 | DAYTENO | DAYONE3 | DAYONE2 | DAYONE1l | DAYONEO
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 15-13 Unimplemented: Read as ‘0’

bit 12 MTHTENO: Binary Coded Decimal Value of Month’s Tens Digit bit
Contains a value of 0 or 1.

bit 11-8 MTHONE<3:0>: Binary Coded Decimal Value of Month’s Ones Digit bits
Contains a value from 0 to 9.

bit 7-6 Unimplemented: Read as ‘0’

bit 5-4 DAYTEN<1:0>: Binary Coded Decimal Value of Day’s Tens Digit bits
Contains a value from O to 3.

bit 3-0 DAYONE<3:0>: Binary Coded Decimal Value of Day’s Ones Digit bits
Contains a value from 0 to 9.

Note 1: A write to this register is only allowed when RTCWREN = 1.
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

TABLE 26-12: DC CHARACTERISTICS: PROGRAM MEMORY

Standard Operating Conditions: 3.0V to 3.6V
(unless otherwise stated)
DC CHARACTERISTICS Operating temperature  -40°C < TA < +85°C for Industrial
-40°C < TA < +125°C for Extended
Pilr;im Symbol Characteristic®® Min | Typ® | Max | Units Conditions
Program Flash Memory

D130a |EP Cell Endurance 10,000 — — E/W |-40°C to +125°C

D131 VPR VoD for Read VMIN — 3.6 V  |VMIN = Minimum operating
voltage

D132b |VPew |VDD for Self-Timed Write VMIN — 3.6 V  |VMIN = Minimum operating
voltage

D134 TRETD |Characteristic Retention 20 — — Year |Provided no other specifications
are violated

D135 IbDP Supply Current during — 10 — mA

Programming

D137a |TPE Page Erase Time 20.1 — 26.5 ms |TPE = 168517 FRC cycles,
TA = +85°C, See Note 2

D137b |TPE Page Erase Time 195 — 27.3 ms |TPE = 168517 FRC cycles,
TA = +125°C, See Note 2

D138a |Tww Word Write Cycle Time 47.4 — 49.3 pus | Tww = 355 FRC cycles,
TA = +85°C, See Note 2

D138b |Tww Word Write Cycle Time 47.4 — 49.3 pus | Tww = 355 FRC cycles,
TA = +125°C, See Note 2

Note 1. Datain “Typ” column is at 3.3V, +25°C unless otherwise stated.
2: Other conditions: FRC = 7.37 MHz, TUN<5:0>=b"' 011111 (for Min), TUN<5:0> = b' 100000 (for Max).
This parameter depends on the FRC accuracy (see Table 26-18) and the value of the FRC Oscillator
Tuning register (see Register 8-3). For complete details on calculating the Minimum and Maximum time,
see Section 5.3 “Programming Operations”.
3. These parameters are ensured by design, but are not characterized or tested in manufacturing.

TABLE 26-13: INTERNAL VOLTAGE REGULATOR SPECIFICATIONS

Standard Operating Conditions: 3.0V to 3.6V

(unless otherwise stated)

Operating temperature  -40°C < TA < +85°C for Industrial
-40°C < TA < +125°C for Extended

DC CHARACTERISTICS

P?\lrjm Symbol Characteristics Min Typ Max | Units Comments
— CEFC External Filter Capacitor 4.7 10 — MF | Capacitor must be low
Value® series resistance
(< 5 ohms)

Note 1. Typical VcAP voltage = 2.5V when VDD > VDDMIN.
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

TABLE 26-34: SPIx SLAVE MODE (FULL-DUPLEX, CKE =1, 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 — — 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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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

TABLE 26-46: 12Cx BUS DATA TIMING REQUIREMENTS (SLAVE MODE)
Standard Operating Conditions: 3.0V to 3.6V
unless otherwise stated
AC CHARACTERISTICS E)perating temperature -4)10°C < TA < +85°C for Industrial
-40°C < TA < +125°C for Extended
Param. | Symbol Characteristic Min Max | Units Conditions
1IS10 TLo:scL | Clock Low Time | 100 kHz mode 4.7 — us | Device must operate at a
minimum of 1.5 MHz
400 kHz mode 1.3 — us | Device must operate at a
minimum of 10 MHz
1 MHz mode® 0.5 — us
1S11 THi:scL | Clock High Time | 100 kHz mode 4.0 — us | Device must operate at a
minimum of 1.5 MHz
400 kHz mode 0.6 — us | Device must operate at a
minimum of 10 MHz
1 MHz mode® 0.5 — us
1S20 Tr:scL | SDAx and SCLx | 100 kHz mode — 300 ns |Csis specified to be from
Fall Time 400 kHz mode | 20+0.1Cs | 300 | ns |101t0400pF
1 MHz mode® — 100 ns
1S21 TR:scL |SDAx and SCLx | 100 kHz mode — 1000 ns |Csis specified to be from
Rise Time 400 kHz mode | 20+0.1Cs | 300 | ns |[101t0400pF
1 MHz mode® — 300 ns
1S25 TSU:DAT | Data Input 100 kHz mode 250 — ns
Setup Time 400 kHz mode 100 — ns
1 MHz mode 100 — ns
1S26 THD:DAT | Data Input 100 kHz mode 0 — us
Hold Time 400 kHz mode 0 0.9 us
1 MHz mode® 0 0.3 us
1S30 Tsu:STA | Start Condition | 100 kHz mode 4.7 — us | Only relevant for Repeated
Setup Time 400 kHz mode 0.6 _ us Start condition
1 MHz mode® 0.25 — us
1S31 THD:STA | Start Condition | 100 kHz mode 4.0 — us | After this period, the first
Hold Time 400 kHz mode 0.6 _ us clock pulse is generated
1 MHz mode® 0.25 — us
1S33 Tsu:sTO | Stop Condition | 100 kHz mode 4.7 — us
Setup Time 400 kHz mode 0.6 — us
1 MHz mode® 0.6 — us
1S34 THD:STO | Stop Condition | 100 kHz mode 4000 — ns
Hold Time 400 kHz mode 600 — ns
1 MHz mode 250 ns
1S40 Taa:scL | Output Valid 100 kHz mode 0 3500 ns
from Clock 400 kHz mode 0 1000 | ns
1 MHz mode® 0 350 ns
1S45 TBF:SDA | Bus Free Time | 100 kHz mode 4.7 — us | Time the bus must be free
400 kHz mode 13 _ us before a new transmission
1 MHz mode® 0.5 — us | canstart
1IS50 Cs Bus Capacitive Loading — 400 pF
Note 1: Maximum pin capacitance = 10 pF for all I2Cx pins (for 1 MHz mode only).
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

TABLE 26-48: 10-BIT ADC MODULE SPECIFICATIONS

Standard Operating Conditions: 3.0V to 3.6V
unless otherwise stated
AC CHARACTERISTICS E)perating temperature —4)10°C < TA < +85°C for Industrial
-40°C < TA < +125°C for Extended
P;a\lr;lm Symbol Characteristic Min. Typ Max. | Units Conditions
10-Bit ADC Accuracy — Measurements with AVDD/AVss®)
AD20b | Nr Resolution 10 Data Bits bits
AD21b |INL Integral Nonlinearity -1 — +1 LSb |VINL = AVss = 0V, AVDD = 3.6V
AD22b |DNL Differential Nonlinearity >-1 — <1 LSb |VINL = AVss =0V, AVDD = 3.6V
AD23b | GERR Gain Error 3 7 15 LSb |VINL = AVss =0V, AVDD = 3.6V
AD24b | EOFF Offset Error 15 3 7 LSb |VINL = AVSS =0V, AVDD = 3.6V
AD25b — Monotonicity — — — — | Guaranteed®
Dynamic Performance (10-Bit Mode)(z)
AD30b |THD Total Harmonic Distortion — — -64 dB
AD31b |SINAD Signal to Noise and 57 58.5 — dB
Distortion
AD32b |SFDR Spurious Free Dynamic 72 — — dB
Range
AD33b |FNYQ Input Signal Bandwidth — — 550 kHz
AD34b |ENOB Effective Number of Bits 9.16 94 — bits

Note 1: The Analog-to-Digital conversion result never decreases with an increase in the input voltage and has no
missing codes.

2. These parameters are characterized by similarity, but are not tested in manufacturing.
These parameters are characterized, but are tested at 20 ksps only.

4: Overall functional device operation at VBOR < VDD < VDDMIN is guaranteed but not characterized. All
device analog modules, such as the ADC, etc., will function but with degraded performance below VDDMIN

w
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28.1 Package Marking Information (Continued)

28-Lead SPDIP Example
102-E/SPE3
O R\ YYWWNNN O R\ 1330235 Q

28-Lead SOIC Example
XXXXXXXXXXXXXXXXXXXX dsPIC33FJ16MC
XXXXXXXXXXXXXXXXXXXX 102-E/SO@€3
XXXXXXXXXXXXXXXXXXXX R\ 1330235

AR\ YYWWNNN
@) @)

28-Lead SSOP Example
XXXXXXXXXXXX 33FJ16MC
) 0.9.9.9.9.9.9.9.9.9.0.4 102-E/SSe3

\ YYWWNNN \ 1330235
o® o %

28-Lead QFN Example
R B\
XXXXXXXX 33FJ16MC
XXXXXXXX 102/MLEd
YYWWNNN 1330235

36-Lead VTLA Example
XXXXXXXX 33FJi6MC
XXXXXXXX 102/TL@3
YYWWNNN 1330235
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SPIx Master Transmit Mode (Half-Duplex)

for dsPIC33FJ16(GP/MC)10X ....ccccoeveveevirenne. 305
SPIx Master Transmit Mode (Half-Duplex)

for dsPIC33FJ32(GP/MC)10X ....ccccovveveeiiieanee. 317
SPIx Slave Mode (Full-Duplex, CKE = 0, CKP =0,

SMP = 0) for dsPIC33FJ16(GP/MC)10X .......... 315
SPIx Slave Mode (Full-Duplex, CKE = 0, CKP =0,

SMP = 0) for dsPIC33FJ32(GP/MC)10X .......... 327
SPIx Slave Mode (Full-Duplex, CKE =0, CKP =1,

SMP = 0) for dsPIC33FJ16(GP/MC)10X .......... 313
SPIx Slave Mode (Full-Duplex, CKE = 0, CKP =1,

SMP = 0) for dsPIC33FJ32(GP/MC)10X .......... 325
SPIx Slave Mode (Full-Duplex, CKE = 1, CKP =0,

SMP = 0) for dsPIC33FJ16(GP/MC)10X .......... 309
SPIx Slave Mode (Full-Duplex, CKE =1, CKP =0,

SMP = 0) for dsPIC33FJ32(GP/MC)10X .......... 321
SPIx Slave Mode (Full-Duplex, CKE =1, CKP =1,

SMP = 0) for dsPIC33FJ16(GP/MC)10X .......... 311
SPIx Slave Mode (Full-Duplex, CKE =1, CKP =1,

SMP = 0) for dsPIC33FJ32(GP/MC)10X .......... 323
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