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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
35

32KB (11K x 24)

FLASH

1K x 16

3V ~ 3.6V

A/D 14x10b

Internal

-40°C ~ 85°C (TA)

Surface Mount

44-TQFP

44-TQFP (10x10)
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

Pin Diagrams (Continued)

20-Pin PDIP/SOIC/SSOP M = Pins are up to 5V tolerant

MCLR

SCL1/SDO1/PWM1H3/RP8W/CN22/RB8
FLTA1®/SCK1/INTO/RP7W/CN23/RB7

PGED3/SOSCI/RP4(M)/CN1/RB4
PGEC3/SOSCO/T1CK/CNO/RA4

)
PGED2/ANO/C3INB/C1INA/CTED1/CN2/RAQ o 19[] Vss
PGEC2/AN1/C3INA/C1INB/CTED2/CN3/RAL 2 PWM1L1/RP15)/CN11/RB15
PGED1/AN2/C2INA/C1INC/RPOM/CN4/RBO g PWM1H1/RTCC/RP14M)/CN12/RB14
PGEC1/AN3/CVREFIN/CVREFOUT/C2INB/CLIND/RP1M/CN5/RB1 @ PWM1L2/RP13W/CN13/RB13
Vss iy PWM1H2/RP12W/CN14/RB12
OSCI/CLKI/CN30/RA2 2 Vcap
OSCO/CLKO/CN29/RA3 o SDA1/SDI1/PWM1L3/RPOMW/CN21/RBY
[
o
=3

MCLR 1 VDD
PGED2/ANO/C3INB/C1INA/CTED1/CN2/RA0 [] 2 a Vss
PGEC2/AN1/C3INA/CLINB/CTED2/CN3/RAL []3 o PWM1L1/RP15(/CN11/RB15
PGED1/AN2/C2INA/C1INC/RPOM/CN4/RBO [ 4 O PWM1H1/RTCC/RP14M/CN12/RB14
PGEC1/AN3/CVREFIN/CVREFOUT/C2INB/CLIND/RP1W/CNS/RBL [] 5 § PWM1L2/RP13M/CN13/RB13
vss []6 by PWM1H2/RP12(M)/CN14/RB12
OSCI/CLKI/ICN30/RA2 [ 7 2 veap
OSCO/CLKO/CN29/RA3 [] 8 o SDA1/PWM1L3/RPIV/CN21/RBY
PGED3/SOSCI/AN9/RP4M)/CN1/RB4 [ 9 5 SCL1/PWM1H3/RP8(M/CN22/RB8
PGEC3/SOSCO/AN1O/TICK/CNO/RA4 [J10 7 FLTA1®@/INTO/RP7(M)/CN23/RB7

Note 1. 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”
for more information on the PWM Faults.

© 2011-2014 Microchip Technology Inc. DS70000652F-page 7



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 4-7: TIMERS REGISTER MAP FOR dsPIC33FJ16(GP/MC)10X DEVICES

oK IR | Bit1s | Bit1a | Bit13 | Biti2 | Bit1l | Bit10 | Bit9 | Bits | Bit7 | Bit6 Bit 5 Bit 4 Bits | Btz | Bit1 | Bito | Al
TMR1 0100 Timerl Register 0000
PR1 0102 Period Register 1 FFFF
TICON |0104| TON — TsibL | — — — — — = TGATE | Tckpst | Tckpso | — [ tsync | Tes — 0000
TMR2 0106 Timer2 Register 0000
TMR3HLD| 0108 Timer3 Holding Register (for 32-bit timer operations only) XXXX
TMR3 010A Timer3 Register 0000
PR2 010C Period Register 2 FFFF
PR3 010E Period Register 3 FFFF
T2CON 0110 TON — TSIDL — — — — — — TGATE TCKPS1 | TCKPSO T32 — TCS — 0000
T3CON 0112 TON — TSIDL — — — — — — TGATE TCKPS1 | TCKPSO — — TCS — 0000
Legend: — =unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-8: TIMERS REGISTER MAP FOR DSPIC33FJ32(GP/MC)10X DEVICES

o R | Bit1s | Biti4 | Bit13 | Bit12 | Bitll | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 Bit 5 Bit 4 Bita | Bitz | Bit1 | Bito | A
TMR1 0100 Timerl Register 0000
PR1 0102 Period Register 1 FFFF
T1CON 0104 TON — TSIDL — — — — — | — TGATE | TCKPS1 | TCKPSO — TSYNC TCS — 0000
TMR2 0106 Timer2 Register 0000
TMR3HLD| 0108 Timer3 Holding Register (for 32-bit timer operations only) XXXX
TMR3 010A Timer3 Register 0000
PR2 010C Period Register 2 FFFF
PR3 010E Period Register 3 FFFF
T2CON 0110 TON — TSIDL — — — — — — TGATE | TCKPS1 | TCKPSO T32 — TCS — 0000
T3CON 0112 TON — TSIDL — — — — — — TGATE | TCKPS1 | TCKPSO — — TCS — 0000
TMR4 0114 Timer4 Register 0000
TMR5HLD | 0116 Timer5 Holding Register (for 32-bit operations only) XXXX
TMR5 0118 Timer5 Register 0000
PR4 011A Period Register 4 FFFF
PR5 011C Period Register 5 FFFF
T4CON 011E TON — TSIDL — — — — — — TGATE | TCKPS1 | TCKPSO T32 — TCS — 0000
T5CON 0120 TON — TSIDL — — — — — — TGATE | TCKPS1 | TCKPSO — — TCS — 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



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

5.2 RTSP Operation

The dsPIC33FJ16(GP/MC)101/102 and
dsPIC33FJ32(GP/MC)101/102/104 Flash program
memory array is organized into rows of 64 instructions or
192 bytes. RTSP allows the user application to erase a
page of memory, which consists of eight rows
(512 instructions); and to program one word. Table 26-12
shows typical erase and programming times. The 8-row
erase pages are edge-aligned from the beginning of
program memory, on boundaries of 1536 bytes.

5.3 Programming Operations

A complete programming sequence is necessary for
programming or erasing the internal Flash in RTSP
mode. The processor stalls (waits) until the operation is
finished.

The programming time depends on the FRC accuracy
(see Table 26-18) and the value of the FRC Oscillator
Tuning register (see Register 8-3). Use the following
formula to calculate the minimum and maximum values
for the Word write time and page erase time (see
Parameters D138a and D138b, and Parameters D137a
and D137b in Table 26-12, respectively).

EQUATION 5-1: PROGRAMMING TIME

T
7.37 MHz x (FRC Accuracy)% x (FRC Tuning)%

For example, if the device is operating at +125°C, the
FRC accuracy will be +2%. If the TUN<5:0> bits (see
Register 8-3) are set to * b000000, the minimum row
write time is equal to Equation 5-2.

EQUATION 5-2: MINIMUM ROW WRITE
TIME

_ 355 Cycles _
TRW = 737 MHzx (1+0.02) x (1-0.00375) " A7.4us

The maximum row write time is equal to Equation 5-3.

EQUATION 5-3: MAXIMUM ROW WRITE

TIME

T = 355 Cycles
RW ™ 737 MHz x (1-0.02) x (1 - 0.00375)

= 49.3us

Setting the WR bit (NVMCON<15>) starts the opera-
tion and the WR bit is automatically cleared when the
operation is finished.

531 PROGRAMMING ALGORITHM FOR
FLASH PROGRAM MEMORY

Programmers can program one word (24 bits) of
program Flash memory at a time. To do this, it is
necessary to erase the 8-row erase page that contains
the desired address of the location the user wants to
change.

For protection against accidental operations, the write
initiate sequence for NVMKEY must be used to allow
any erase or program operation to proceed. After the
programming command has been executed, the user
application must wait for the programming time until
programming is complete. The two instructions
following the start of the programming sequence
should be NOPs.

Note: Performing a page erase operation on the
last page of program memory will clear the
Flash Configuration Words, thereby
enabling code protection as a result.
Therefore, users should avoid performing
page erase operations on the last page of

program memory.

Refer to “Flash Programming” (DS70191) in the
“dsPIC33/PIC24 Family Reference Manual” for details
and codes examples on programming using RTSP.

5.4 Control Registers

Two SFRs are used to read and write the program
Flash memory: NVMCON and NVMKEY.

The NVMCON register (Register 5-1) controls which
blocks are to be erased, which memory type is to be
programmed and the start of the programming cycle.

NVMKEY is a write-only register that is used for write
protection. To start a programming or erase sequence,
the user application must consecutively write 0x55 and
OxAA to the NVMKEY register. Refer to Section 5.3
“Programming Operations” for further details.

DS70000652F-page 84
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

6.3 POR

A POR circuit ensures the device is reset from power-
on. The POR circuit is active until VbD crosses the
VPOR threshold and the delay, TPOR, has elapsed. The
delay, TPOR, ensures that the internal device bias
circuits become stable.

The device supply voltage characteristics must meet
the specified starting voltage and rise rate require-
ments to generate the POR. Refer to Section 26.0
“Electrical Characteristics” for details.

The Power-on Reset (POR) status bit in the Reset Con-
trol (RCON<O0>) register is set to indicate the Power-on
Reset.

6.4 BOR and PWRT

The on-chip regulator has a BOR circuit that resets the
device when the VDD is too low (VDD < VBOR) for proper
device operation. The BOR circuit keeps the device in
Reset until VDD crosses the VBOR threshold and the
delay, TBOR, has elapsed. The delay, TBOR, ensures
the voltage regulator output becomes stable.

The Brown-out Reset (BOR) status bit in the Reset
Control (RCON<1>) register is set to indicate the
Brown-out Reset.

The device will not run at full speed after a BOR as the
VDD should rise to acceptable levels for full-speed
operation. The Power-up Timer (PWRT) provides power-
up time delay (TPWRT) to ensure that the system power
supplies have stabilized at the appropriate levels for
full-speed operation before the SYSRST is released.

Refer to Section 23.0 “Special Features” for further
details.

Figure 6-3 shows the typical brown-out scenarios. The
Reset delay (TBOR + TPWRT) is initiated each time VDD
rises above the VBOR trip point.

FIGURE 6-3: BROWN-OUT RESET SITUATIONS
VDD
——————————————— |m——---—-----—------—- VBOR
I :TBOR+TPWRT
SYSRST e
VDD
——————————————— I--chA-—-—-—------------ VBOR
:TBOR+TPWRT
SYSRST e —

VDD
_____ xl___________

SYSRST

I
,TBOR + TPWRT

,4—»

DS70000652F-page 92
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

REGISTER 7-9: IFS4: INTERRUPT FLAG STATUS REGISTER 4

U-0 U-0 R/W-0 U-0 U-0 U-0 U-0 U-0
— — CTMUIF — — — — —
bit 15 bit 8
U-0 U-0 U-0 U-0 U-0 U-0 R/W-0 R/W-0
- - - - - - U1EIF FLTBLIF®D
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 15-14 Unimplemented: Read as ‘0’
bit 13 CTMUIF: CTMU Interrupt Flag Status bit

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

bit 12-2 Unimplemented: Read as ‘0’
bit 1 U1EIF: UARTL1 Error Interrupt Flag Status bit

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

bit O FLTB1IF: PWM1 Fault B Interrupt Flag Status bit(})

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

Note 1. This bit is available in dsPIC(16/32)MC102/104 devices only.

© 2011-2014 Microchip Technology Inc. DS70000652F-page 107



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

REGISTER 10-13: RPOR2: PERIPHERAL PIN SELECT OUTPUT REGISTER 2

U-0 U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — RP5R<4:0>(1)
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
- — — RP4R<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 RP5R<4:0>: Peripheral Output Function is Assigned to RP5 Output Pin bits(®)
(see Table 10-2 for peripheral function numbers)
bit 7-5 Unimplemented: Read as ‘0’
bit 4-0 RP4R<4:0>: Peripheral Output Function is Assigned to RP4 Output Pin bits

(see Table 10-2 for peripheral function numbers)

Note 1: These bits are not available in dsPIC33FJ(16/32)(GP/MC)101 devices.

REGISTER 10-14: RPOR3: PERIPHERAL PIN SELECT OUTPUT REGISTER 3

uU-0 uU-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
_ — — RP7R<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
— — — RP6R<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 RP7R<4:0>: Peripheral Output Function is Assigned to RP7 Output Pin bits
(see Table 10-2 for peripheral function numbers)
bit 7-5 Unimplemented: Read as ‘0’
bit 4-0 RP6R<4:0>: Peripheral Output Function is Assigned to RP6 Output Pin bits()

(see Table 10-2 for peripheral function numbers)

Note 1. These bits are not available in dsPIC33FJ(16/32)(GP/MC)101 devices.

DS70000652F-page 158 © 2011-2014 Microchip Technology Inc.



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

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

REGISTER 15-11: PxOVDCON: PWMx OVERRIDE CONTROL REGISTER

U-0 U-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
— — POVD3H POVD3L POVD2H POVD2L POVD1H POVDI1L
bit 15 bit 8
U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — POUT3H POUT3L POUT2H POUT2L POUT1H POUTIL
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 15-14 Unimplemented: Read as ‘0’
bit 13-8 POVD<3:1>H:POVD<3:1>L: PWMx Output Override bits

1 = Output on PWMXx I/O pin is controlled by the PWMx generator
0 = Output on PWMx I/O pin is controlled by the value in the corresponding POUTxH:POUTXL bits

bit 7-6 Unimplemented: Read as ‘0’
bit 5-0 POUT<3:1>H:POUT<3:1>L: PWM Manual Output bits

1 = PWMXx I/O pin is driven active when the corresponding POVDxH:POVDXL bits are cleared
0 = PWMx I/O pin is driven inactive when the corresponding POVDxH:POVDXxL bits are cleared

DS70000652F-page 194 © 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

18.0 UNIVERSAL ASYNCHRONOUS
RECEIVER TRANSMITTER
(UART)

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 “UART” (DS70188) 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 Universal Asynchronous Receiver Transmitter
(UART) module is one of the serial /0 modules
available in the dsPIC33FJ16(GP/MC)101/102 and
dsPIC33FJ32(GP/MC)101/102/104 device family. The
UART is a full-duplex asynchronous system that can
communicate with peripheral devices, such as
personal computers, LIN/J2602, RS-232 and RS-485
interfaces. The module also supports a hardware flow
control option with the UXCTS and UxRTS pins, and
also includes an IrDA® encoder and decoder.

The primary features of the UART module are:

* Full-Duplex, 8-Bit or 9-Bit Data Transmission
through the UxTX and UxRX Pins

< Even, Odd or No Parity options (for 8-bit data)

« One or Two Stop bits

» Hardware Flow Control Option with UXCTS and
UXRTS Pins

* Fully Integrated Baud Rate Generator with
16-Bit Prescaler

» Baud Rates Ranging from 1 Mbps to 6 bps at
16x mode at 16 MIPS

« Baud Rates Ranging from 4 Mbps to 24.4 bps at
4x mode at 16 MIPS

* 4-Deep First-In First-Out (FIFO) Transmit Data
Buffer

» 4-Deep FIFO Receive Data Buffer
« Parity, Framing and Buffer Overrun Error Detection
» Support for 9-bit mode with Address Detect
(9th bit = 1)
« Transmit and Receive Interrupts
« A Separate Interrupt for all UART Error Conditions
« Loopback mode for Diagnostic Support
« Support for Sync and Break Characters
» Support for Automatic Baud Rate Detection
« IrDA® Encoder and Decoder Logic
« 16x Baud Clock Output for IrDA® Support
A simplified block diagram of the UART module is

shown in Figure 18-1. The UART module consists of
these key hardware elements:

* Baud Rate Generator
* Asynchronous Transmitter
« Asynchronous Receiver

FIGURE 18-1: UARTX SIMPLIFIED BLOCK DIAGRAM
Baud Rate Generator
— IrDA® I)
—® Hardware Flow Control < ) | UXRTSIBCLK
J \—@ UXCTS
— UARTXx Receiver o > X uxRx
—®|  UARTX Transmitter v <] UxTX

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

REGISTER 21-6:
REGISTER®

RTCVAL (WHEN RTCPTR<1:0> =01): RTCC WEEKDAY AND HOURS VALUE

R = Readable bit
-n = Value at POR

W = Writable bit
‘1’ = Bit is set

U = Unimplemented bit, read as ‘0’

‘0’ = Bit is cleared

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

— — \ — | — — |  wbpaAy2 WDAY1 WDAYO
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

— — HRTEN1 HRTENO | HRONE3 HRONE2 HRONE1 | HRONEO
bit 7 bit 0
Legend:

X = Bit is unknown

bit 15-11 Unimplemented: Read as ‘0’
bit 10-8

Contains a value from 0 to 6.
bit 7-6 Unimplemented: Read as ‘0’
bit 5-4

Contains a value from 0 to 2.
bit 3-0

Contains a value from 0 to 9.
Note 1:

A write to this register is only allowed when RTCWREN = 1.

WDAY<2:0>: Binary Coded Decimal Value of Weekday Digit bits

HRTEN<1:0>: Binary Coded Decimal Value of Hour’s Tens Digit bits

HRONE<3:0>: Binary Coded Decimal Value of Hour’s Ones Digit bits
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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.

DS70000652F-page 252

© 2011-2014 Microchip Technology Inc.




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

FIGURE 26-15: SPIx SLAVE MODE (FULL-DUPLEX, CKE =1, CKP =0, SMP =0) TIMING
CHARACTERISTICS FOR dsPIC33FJ16(GP/MC)10X

SP60 . .
SSx X « )

"SP52 !

SCKx
(CKP = 0)

— - — r.—

SP70° | SP73 sP72

' '
—! le— —_— e

SP72 SP73

SDOx 41 MSb X Bitl4--§§---:ll. X LSb
Lo o D) ;

'SP51

SDIx

-SPAL
-

*SP40

Note: Refer to Figure 26-1 for load conditions.
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TABLE 26-36: SPIx SLAVE MODE (FULL-DUPLEX, CKE =0, CKP =0, SMP = 0) TIMING
REQUIREMENTS FOR dsPIC33FJ16(GP/MC)10X

AC CHARACTERISTICS

Standard Operating Conditions: 2.4V to 3.6V

(unless otherwise stated)

Operating temperature

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

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 | 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
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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FIGURE 26-27: I2Cx BUS START/STOP BITS TIMING CHARACTERISTICS (MASTER MODE)

Start Stop
Condition Condition

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

FIGURE 26-28: I2Cx BUS DATA TIMING CHARACTERISTICS (MASTER MODE)

IM20 = e e M1 i —= e IM21

/S \ \ (== IM10—» iy

SCLx S Y . . / o
— M1le— IM26 — ! o ) .
t > IM10 ~— ' — |M25 — |M33+— '
SDAX 1 ‘ N ; -
In ! ! N f \
—=IM40 ~— < IM40 —= - IM45 —!

SDAX
Out

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

—>| |<— Gx

r——aJIIITogagnnoy

o1 a0nooonoooon_—
A s

RECOMMENDED LAND PATTERN

Units MILLIMETERS

Dimension Limits|  MIN [ NOM | MAX
Contact Pitch E 1.27 BSC
Contact Pad Spacing C 9.40
Contact Pad Width (X28) X 0.60
Contact Pad Length (X28) Y 2.00
Distance Between Pads Gx 0.67
Distance Between Pads G 7.40

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-2052A
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44-Lead Plastic Thin Quad Flatpack (PT) 10X10X1 mm Body, 2.00 mm Footprint [TQFP]

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

C1

~Ulotinbin=-

®
=

L1 L1
L] L]
L] L]
J L] L]
G L] L]
L1 1 c2
L] L]
L] L]
L] L]
] SILK SCREEN —]
L1 L1
= (I00o0o0n0-
Y1 -—
| B )
RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits| MIN [ NOM | MAX
Contact Pitch E 0.80 BSC
Contact Pad Spacing C1 11.40
Contact Pad Spacing C2 11.40
Contact Pad Width (X44) X1 0.55
Contact Pad Length (X44) Y1 1.50
Distance Between Pads G 0.25

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-2076B
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NOTES:
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