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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

40 MIPs

12C, IrDA, LINbus, SPI, UART/USART
Brown-out Detect/Reset, DMA, Motor Control PWM, POR, PWM, QEI, WDT
35

64KB (64K x 8)

FLASH

8K x 8

3V ~ 3.6V

A/D 9x10b/12b

Internal

-40°C ~ 85°C (TA)

Surface Mount

44-TQFP

44-TQFP (10x10)
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dsPIC33FJ32MC302/304, dsPIC33FJ64MCX02/X04 AND dsPIC33FJ128MCX02/X04

Referenced Sources

This device data sheet is based on the following
individual chapters of the “dsPIC33F/PIC24H Family
Reference Manual”. These documents should be
considered as the general 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 dsPIC33FJ64MC804 product page of
the Microchip web site
(www.microchip.com) or select a family
reference manual section from the
following list.

In addition to parameters, features, and
other documentation, the resulting page
provides links to the related family
reference manual sections.

» Section 1. “Introduction” (DS70197)

+ Section 2. “CPU” (DS70204)

» Section 3. “Data Memory” (DS70202)

» Section 4. “Program Memory” (DS70202)

» Section 5. “Flash Programming” (DS70191)

+ Section 8. “Reset” (DS70192)

» Section 9. “Watchdog Timer and Power-saving Modes” (DS70196)
+ Section 11. “Timers” (DS70205)

» Section 12. “Input Capture” (DS70198)

» Section 13. “Output Compare” (DS70209)

» Section 14. “Motor Control PWM” (DS70187)

+ Section 15. “Quadrature Encoder Interface (QEI)” (DS70208)

+ Section 16. “Analog-to-Digital Converter (ADC)” (DS70183)

+ Section 17. “UART” (DS70188)

» Section 18. “Serial Peripheral Interface (SPI)” (DS70206)

« Section 19. “Inter-Integrated Circuit™ (12C™)” (DS70195)

» Section 20. “Data Converter Interface (DCI)” (DS70288)

+ Section 23. “CodeGuard™ Security” (DS70199)

+ Section 24. “Programming and Diagnostics” (DS70207)

» Section 25. “Device Configuration” (DS70194)

» Section 30. “I/O Ports with Peripheral Pin Select (PPS)” (DS70190)
» Section 32. “Interrupts (Part Ill)” (DS70214)

» Section 33. “Audio Digital-to-Analog Converter (DAC)” (DS70211)
» Section 34. “Comparator” (DS70212)

» Section 35. “Parallel Master Port (PMP)” (DS70299)

+ Section 36. “Programmable Cyclic Redundancy Check (CRC)” (DS70298)
» Section 37. “Real-Time Clock and Calendar (RTCC)” (DS70301)

» Section 38. “Direct Memory Access” (DS70215)

» Section 39. “Oscillator (Part Il1)” (DS70216)
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dsPIC33FJ32MC302/304, dsPIC33FJ64MCX02/X04 AND dsPIC33FJ128MCX02/X04

3.6 CPU Control Registers
REGISTER 3-1: SR: CPU STATUS REGISTER

R-0 R-0 R/C-0 R/C-0 R-0 R/C-0 R -0 R/W-0
OA OB SAt) sB() OAB SAB DA DC
bit 15 bit 8
R/W-0(3) R/W-03) R/W-0(3) R-0 R/W-0 R/W-0 R/W-0 R/W-0
IPL<2:0>() RA N ov z C
bit 7 bit 0
Legend:
C = Clear only bit R = Readable bit U = Unimplemented bit, read as ‘0’
S = Set only bit W = Writable bit -n = Value at POR
‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 OA: Accumulator A Overflow Status bit
1 = Accumulator A overflowed
0 = Accumulator A has not overflowed
bit 14 OB: Accumulator B Overflow Status bit
1 = Accumulator B overflowed
0 = Accumulator B has not overflowed
bit 13 SA: Accumulator A Saturation ‘Sticky’ Status bit(")
1 = Accumulator A is saturated or has been saturated at some time
0 = Accumulator A is not saturated
bit 12 SB: Accumulator B Saturation ‘Sticky’ Status bit(1)
1 = Accumulator B is saturated or has been saturated at some time
0 = Accumulator B is not saturated
bit 11 OAB: OA || OB Combined Accumulator Overflow Status bit
1 = Accumulators A or B have overflowed
0 = Neither Accumulators A or B have overflowed
bit 10 SAB: SA || SB Combined Accumulator (Sticky) Status bit(4)
1 = Accumulators A or B are saturated or have been saturated at some time in the past
0 = Neither Accumulators A or B are saturated
bit 9 DA: DO Loop Active bit
1 = DO loop in progress
0 = DO loop not in progress
bit 8 DC: MCU ALU Half Carry/Borrow bit
1 = A carry-out from the 4th low-order bit (for byte-sized data) or 8th low-order bit (for word-sized data)
of the result occurred
0 = No carry-out from the 4th low-order bit (for byte-sized data) or 8th low-order bit (for word-sized
data) of the result occurred
Note 1: This bit can be read or cleared (not set).

2: The IPL<2:0> bits are concatenated with the IPL<3> bit (CORCON<3>) to form the CPU Interrupt Priority
Level. The value in parentheses indicates the IPL if IPL<3> = 1. User interrupts are disabled when
IPL<3>=1.

3: The IPL<2:0> Status bits are read only when the NSTDIS bit (INTCON1<15>) = 1.

4: This bit can be read or cleared (not set). Clearing this bit clears SA and SB.
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dsPIC33FJ32MC302/304, dsPIC33FJ64MCX02/X04 AND dsPIC33FJ128MCX02/X04

REGISTER 7-7: IFS2: INTERRUPT FLAG STATUS REGISTER 2

uU-0 R/W-0 R/W-0 U-0 U-0 U-0 U-0 U-0
— DMA4IF PMPIF — — — — —
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
— — — DMASIF c1Ft C1RXIF(" SPI2IF SPI2EIF
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 DMAJIF: DMA Channel 4 Data Transfer Complete Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred
bit 13 PMPIF: Parallel Master Port Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred
bit 12-5 Unimplemented: Read as ‘0’
bit 4 DMA3IF: DMA Channel 3 Data Transfer Complete Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred
bit 3 C1IF: ECAN1 Event Interrupt Flag Status bit(")
1 = Interrupt request has occurred
0 = Interrupt request has not occurred
bit 2 C1RXIF: ECAN1 Receive Data Ready Interrupt Flag Status bit(!)
1 = Interrupt request has occurred
0 = Interrupt request has not occurred
bit 1 SPI2IF: SPI2 Event Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred
bit 0 SPI2EIF: SPI2 Error Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred
Note 1: Interrupts are disabled on devices without an ECAN™ module.
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dsPIC33FJ32MC302/304, dsPIC33FJ64MCX02/X04 AND dsPIC33FJ128MCX02/X04

REGISTER 7-22: IPC7: INTERRUPT PRIORITY CONTROL REGISTER 7

U-0 R/W-1 R/W-0 R/W-0 U-0 R/W-1 R/W-0 R/W-0
— U2TXIP<2:0> — U2RXIP<2:0>
bit 15 bit 8
U-0 R/W-1 R/W-0 R/W-0 U-0 R/W-1 R/W-0 R/W-0
— INT2IP<2:0> — T5IP<2:0>
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 U2TXIP<2:0>: UART2 Transmitter 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 U2RXIP<2:0>: UART2 Receiver 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 INT2IP<2:0>: External Interrupt 2 Priority bits
111 = Interrupt is priority 7 (highest priority interrupt)
001 = Interrupt is priority 1
000 = Interrupt source is disabled

bit 3 Unimplemented: Read as ‘0’

bit 2-0 T5IP<2:0>: Timer5 Interrupt Priority bits
111 = Interrupt is priority 7 (highest priority interrupt)
001 = Interrupt is priority 1
000 = Interrupt source is disabled
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NOTES:
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11.2 Open-Drain Configuration

In addition to the PORT, LAT and TRIS registers for
data control, some port pins can also be individually
configured for either digital or open-drain output. This
is controlled by the Open-Drain Control register,
ODCx, associated with each port. Setting any of the
bits configures the corresponding pin to act as an
open-drain output.

The open-drain feature allows the generation of
outputs higher than VDD (e.g., 5V) on any desired 5V
tolerant pins by using external pull-up resistors. The
maximum open-drain voltage allowed is the same as
the maximum VIH specification.

See “Pin Diagrams” for the available pins and their
functionality.

11.3 Configuring Analog Port Pins

The AD1PCFGL and TRIS registers control the
operation of the analog-to-digital port pins. The port
pins that are to function as analog inputs must have
their corresponding TRIS bit set (input). If the TRIS bit
is cleared (output), the digital output level (VOH or VoL)
is converted.

The AD1PCFGL register has a default value of 0x0000;
therefore, all pins that share ANXx functions are analog
(not digital) by default.

When the PORT register is read, all pins configured as
analog input channels are read as cleared (a low level).

Pins configured as digital inputs do not convert an
analog input. Analog levels on any pin defined as a
digital input (including the ANx pins) can cause the
input buffer to consume current that exceeds the
device specifications.

EXAMPLE 11-1: PORT WRITE/READ EXAMPLE

11.4 1/O Port Write/Read Timing

One instruction cycle is required between a port
direction change or port write operation and a read
operation of the same port. Typically, this instruction
would be an NOP, as shown in Example 11-1.

11.5 Input Change Notification

The input change notification function of the 1/0 ports
allows the dsPIC33FJ32MC302/304,
dsPIC33FJ64MCX02/X04 and dsPIC33FJ128MCX02/
X04 devices to generate interrupt requests to the
processor in response to a change-of-state on selected
input pins. This feature can detect input
change-of-states even in Sleep mode, when the clocks
are disabled. Depending on the device pin count, up to
21 external signals (CNx pin) can be selected (enabled)
for generating an interrupt request on a change-of-
state.

Four control registers are associated with the CN
module. The CNEN1 and CNENZ2 registers contain the
interrupt enable control bits for each of the CN input
pins. Setting any of these bits enables a CN interrupt
for the corresponding pins.

Each CN pin also has a weak pull-up connected to it.
The pull-ups act as a current source connected to the
pin, and eliminate the need for external resistors when
push-button or keypad devices are connected. The
pull-ups are enabled separately using the CNPU1 and
CNPU2 registers, which contain the control bits for
each of the CN pins. Setting any of the control bits
enables the weak pull-ups for the corresponding pins.

Note: Pull-ups on change notification pins
should always be disabled when the port
pin is configured as a digital output.

MOV OxFF00, WO
MOV WO, TRISBB
NOP ; Delay 1 cycle

btss PORTB, #13 ; Next Instruction

; Configure PORTB<15:8> as inputs
; and PORTB<7:0> as outputs
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11.7  1/O Helpful Tips

1. In some cases, certain pins as defined in TABLE
31-9: “DC Characteristics: I/0 Pin Input Speci-
fications” under “Injection Current”, have internal
protection diodes to VDD and Vss. The term
“Injection Current” is also referred to as “Clamp
Current”. On designated pins, with sufficient exter-
nal current limiting precautions by the user, 1/0 pin
input voltages are allowed to be greater or less
than the data sheet absolute maximum ratings
with nominal VDD with respect to the Vss and VDD
supplies. Note that when the user application for-
ward biases either of the high or low side internal
input clamp diodes, that the resulting current being
injected into the device that is clamped internally
by the VDD and Vss power rails, may affect the
ADC accuracy by four to six counts.

2. 1/O pins that are shared with any analog input pin,
(i.e., ANXx), are always analog pins by default after
any reset. Consequently, any pin(s) configured as
an analog input pin, automatically disables the dig-
ital input pin buffer. As such, any attempt to read a
digital input pin will always return a ‘0’ regardless
of the digital logic level on the pin if the analog pin
is configured. To use a pin as a digital I/O pin on a
shared ANXx pin, the user application needs to con-
figure the analog pin configuration registers in the
ADC module, (i.e., ADxPCFGL, AD1PCFGH), by
setting the appropriate bit that corresponds to that
I/O port pinto a ‘1’. On devices with more than one
ADC, both analog pin configurations for both ADC
modules must be configured as a digital I/0 pin for
that pin to function as a digital 1/0 pin.

Note: Although it is not possible to use a digital
input pin when its analog function is
enabled, it is possible to use the digital I/O
output function, TRISx = 0x0, while the
analog function is also enabled. However,
this is not recommended, particularly if the
analog input is connected to an external
analog voltage source, which would cre-
ate signal contention between the analog
signal and the output pin driver.

4. Each CN pin has a configurable internal weak
pull-up resistor. The pull-ups act as a current
source connected to the pin, and eliminates the
need for external resistors in certain applica-
tions. The internal pull-up is to ~(VDD-0.8) not
VDD. This is still above the minimum VIH of
CMOS and TTL devices.

5.  When driving LEDs directly, the I/0 pin can source
or sink more current than what is specified in the
VoH/IoH and VoL/loL DC characteristic specifica-
tion. The respective IOH and loL current rating only
applies to maintaining the corresponding output at
or above the VoOH and at or below the VoL levels.
However, for LEDs unlike digital inputs of an exter-
nally connected device, they are not governed by
the same minimum VIH/VIL levels. An I/O pin out-
put can safely sink or source any current less than
that listed in the absolute maximum rating section
of the data sheet. For example:

VOH =2.4v @ loH = -8 mA and VDD = 3.3V

The maximum output current sourced by any 8 mA
I/0 pin = 12 mA.

LED source current < 12 mA is technically permitted.
Refer to the VoH/IOH graphs in Section 31.0
“Electrical Characteristics” for additional
information.

11.8 1/0 Resources

Many useful resources related to Resets are provided
on the main product page of the Microchip web site for
the devices listed in this data sheet. This product page,
which can be accessed using this link, contains the
latest updates and additional information.

Note: Inthe event you are not able to access the
product page using the link above, enter
this URL in your browser:
http://www.microchip.com/wwwproducts/
Devices.aspx?dDocName=en532315

3. Most I/O pins have multiple functions. Referring to
the device pin diagrams in the data sheet, the pri-
orities of the functions allocated to any pins are
indicated by reading the pin name from left-to-
right. The left most function name takes prece-
dence over any function to its right in the naming
convention. Forexample: AN16/T2CK/T7CK/RCA1.
This indicates that AN16 is the highest priority in
this example and will supersede all other functions
to its right in the list. Those other functions to its
right, even if enabled, would not work as long as
any other function to its left was enabled. This rule
applies to all of the functions listed for a given pin.

11.8.1 KEY RESOURCES

» Section 10. “l/O Ports” (DS70193)
* Code Samples

» Application Notes

» Software Libraries

* Webinars

 All related dsPIC33F/PIC24H Family Reference
Manuals Sections

* Development Tools
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17.2 QEI Control Registers

REGISTER 17-1:

QEIXCON: QEIx CONTROL REGISTER (x =1 or 2)

R/W-0 u-0 R/W-0 R-0 R/W-0 R/W-0 R/W-0 R/W-0
cNTERR® | — | qElsiDL | INDEX | UPDN® | QEIM<2:0>
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
SWPAB PCDOUT TQGATE TQCKPS<1:0> POSRES TQCS UPDN_SRC
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

CNTERR: Count Error Status Flag bit(!)
1 = Position count error has occurred
0 = No position count error has occurred

bit 15

bit 14
bit 13

Unimplemented: Read as ‘0’

QEISIDL: Stop in Idle Mode bit

1 = Discontinue module operation when device enters Idle mode

0 = Continue module operation in Idle mode

INDEX: Index Pin State Status bit (read-only)

1 = Index pin is High

0 = Index pin is Low

UPDN: Position Counter Direction Status bit(?)

1 = Position Counter Direction is positive (+)

0 = Position Counter Direction is negative (-)

QEIM<2:0>: Quadrature Encoder Interface Mode Select bits

111 = Quadrature Encoder Interface enabled (x4 mode) with position counter reset by match
(MAXXCNT)

110 = Quadrature Encoder Interface enabled (x4 mode) with Index Pulse reset of position counter

101 = Quadrature Encoder Interface enabled (x2 mode) with position counter reset by match
(MAXXCNT)

100 = Quadrature Encoder Interface enabled (x2 mode) with Index Pulse reset of position counter

011 = Unused (Module disabled)

010 = Unused (Module disabled)

001 = Starts 16-bit Timer

000 = Quadrature Encoder Interface/Timer off

SWPAB: Phase A and Phase B Input Swap Select bit

1 = Phase A and Phase B inputs swapped

0 = Phase A and Phase B inputs not swapped

PCDOUT: Position Counter Direction State Output Enable bit

1 = Position Counter Direction Status Output Enable (QElI logic controls state of I/O pin)

0 = Position Counter Direction Status Output Disabled (Normal I/O pin operation)

bit 12

bit 11

bit 10-8

bit 7

bit 6

Note 1: This bit only applies when QEIM<2:0> =110’ or ‘100’.
2: Read-only bit when QEIM<2:0> = ‘1xX’. Read/write bit when QEIM<2:0> = ‘001".
Prescaler utilized for 16-bit Timer mode only.
This bit applies only when QEIM<2:0> =100 or 110.
When configured for QEI mode, this control bit is a ‘don’t care’.

QR
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20.1 UART Helpful Tips

1.

In multi-node direct-connect UART networks,
UART receive inputs react to the
complementary logic level defined by the
URXINV bit (UxXMODE<4>), which defines the
idle state, the default of which is logic high, (i.e.,
URXINV = 0). Because remote devices do not
initialize at the same time, it is likely that one of
the devices, because the RX line is floating, will
trigger a start bit detection and will cause the
first byte received after the device has been ini-
tialized to be invalid. To avoid this situation, the
user should use a pull-up or pull-down resistor
on the RX pin depending on the value of the
URXINYV bit.

a) IfURXINV = 0, use a pull-up resistor on the
RX pin.

b) If URXINV = 1, use a pull-down resistor on
the RX pin.

The first character received on a wake-up from
Sleep mode caused by activity on the UxRX pin
of the UART module will be invalid. In Sleep
mode, peripheral clocks are disabled. By the
time the oscillator system has restarted and
stabilized from Sleep mode, the baud rate bit
sampling clock relative to the incoming UxRX bit
timing is no longer synchronized, resulting in the
first character being invalid. This is to be
expected.

20.2 UART Resources

Many useful resources related to UART are provided
on the main product page of the Microchip web site for
the devices listed in this data sheet. This product page,
which can be accessed using this link, contains the
latest updates and additional information.

Note: In the event you are not able to access the
product page using the link above, enter
this URL in your browser:
http://www.microchip.com/wwwproducts/
Devices.aspx?dDocName=en532315

20.2.1 KEY RESOURCES

» Section 17. “UART” (DS70188)
+ Code Samples

* Application Notes

» Software Libraries

* Webinars

+ All related dsPIC33F/PIC24H Family Reference
Manuals Sections

* Development Tools
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REGISTER 22-6: AD1CHSO0: ADC1 INPUT CHANNEL 0 SELECT REGISTER (CONTINUED)

bit 4-0 CHOSA<4:0>: Channel 0 Positive Input Select for Sample A bits

dsPIC33FJ32MC304, dsPIC33FJ64MC204/804 and dsPIC33FJ128MC204/804 devices only:
01000 = Channel 0 positive input is AN8

00010 = Channel 0 positive input is AN2
00001 = Channel 0 positive input is AN1
00000 = Channel 0 positive input is ANO

dsPIC33FJ32MC302, dsPIC33FJ64MC202/802 and dsPIC33FJ128MC202/802 devices only:
00101 = Channel 0 positive input is AN5

00010 = Channel 0 positive input is AN2
00001 = Channel 0 positive input is AN1
00000 = Channel 0 positive input is ANO
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24.0 COMPARATOR MODULE

The Comparator module provides a set of dual input
comparators. The inputs to the comparator can be

C20UTEN

Note 1: This peripheral’'s outputs must be assigned to an available RPn pin before use. Refer to

Section 11.6 “Peripheral Pin Select” for more information.

Note 1: This data sheet summarizes the features configured to use any one of the four pin inputs
of the dsPIC33FJ32MC302/304, (C1IN+, C1IN-, C2IN+ and C2IN-) as well as the
dsPIC33FJ64MCX02/X04 and Comparator Voltage Reference Input (CVREF).
dsPIC33FJ128MCX02/X04 family of X - - ;

. . . Note:  This peripheral contains output functions
devices. It is not intended to be a )
. that may need to be configured by the
comprehensive reference source. To . :
. L . peripheral pin select feature. For more
complement the information in this data ; . .
sheet refer  to Section 34 information, see Section 11.6
“Comparator” (DS70212) of the Peripheral Pin Select”.
“dsPIC33F/PIC24H 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.
FIGURE 24-1: COMPARATOR 1/0 OPERATING MODES
CINEG C1EN ——  CMCON<6>
C1IN+ ---1| C1INV
C1IN-— Lo VIN- | -
e g— Fe——n c1out
| |
C1POS C1 ij > L ﬁ] X
C1IN+ —o~ |
CVREF ——L ¢ Vin+ + C10UTEN
C2NEG C2EN ———  CMCON<7>
C2IN+ 4 VIN- C2INV
C2IN-—Lo ™ Lo, c2ouTt
| |
C2POS c2 ) ) .L \OJ K’
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Register 27-2: PMMODE: PARALLEL PORT MODE REGISTER

R-0

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

BUSY

IRQM<1:0> INCM<1:0> MODE16 MODE<1:0>

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

WAITB<1:0>(") WAITM<3:0> WAITE<1:0>(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

bit 14-13

bit 12-11

bit 10

bit 9-8

bit 7-6

bit 5-2

bit 1-0

Note 1:

BUSY: Busy bit (Master mode only)

1 = Port is busy (not useful when the processor stall is active)
0 = Port is not busy

IRQM<1:0>: Interrupt Request Mode bits

11 = Interrupt generated when Read Buffer 3 is read or Write Buffer 3 is written (Buffered PSP mode)
or on a read or write operation when PMA<1:0> = 11 (Addressable PSP mode only)

10 = No interrupt generated, processor stall activated

01 = Interrupt generated at the end of the read/write cycle

00 = No interrupt generated

INCM<1:0>: Increment Mode bits

11 = PSP read and write buffers auto-increment (Legacy PSP mode only)

10 = Decrement ADDR<10:0> by 1 every read/write cycle

01 = Increment ADDR<10:0> by 1 every read/write cycle

00 = No increment or decrement of address

MODE16: 8/16-bit Mode bit

1 = 16-bit mode: data register is 16 bits, a read or write to the data register invokes two 8-bit transfers
0 = 8-bit mode: data register is 8 bits, a read or write to the data register invokes one 8-bit transfer
MODE<1:0>: Parallel Port Mode Select bits

11 = Master mode 1 (PMCS1, PMRD/PMWR, PMENB, PMBE, PMA<x:0> and PMD<7:0>)
10 = Master mode 2 (PMCS1, PMRD, PMWR, PMBE, PMA<x:0> and PMD<7:0>)

01 = Enhanced PSP, control signals (PMRD, PMWR, PMCS1, PMD<7:0> and PMA<1:0>)
00 = Legacy Parallel Slave Port, control signals (PMRD, PMWR, PMCS1 and PMD<7:0>)

WAITB<1:0>: Data Setup to Read/Write Wait State Configuration bits(")
11 = Data wait of 4 Tcy; multiplexed address phase of 4 Tcy

10 = Data wait of 3 Tcy; multiplexed address phase of 3 Tcy

01 = Data wait of 2 Tcy; multiplexed address phase of 2 Tcy

00 = Data wait of 1 TCcy; multiplexed address phase of 1 Tcy
WAITM<3:0>: Read to Byte Enable Strobe Wait State Configuration bits
1111 = Wait of additional 15 Tcy

0001 = Wait of additional 1 Tcy

0000 = No additional wait cycles (operation forced into one TcY)
WAITE<1:0>: Data Hold After Strobe Wait State Configuration bits(1)
11 = Wait of 4 Tcy

10 = Wait of 3 Tcy

01 = Wait of 2 Tcy
00 = Wait of 1 Tcy

WAITB and WAITE bits are ignored whenever WAITM3:WAITMO = 0000.
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TABLE 28-5: CODE FLASH SECURITY SEGMENT SIZES FOR 128 KB DEVICES

CONFIG BITS BSS<2:0>=x11 0K BSS<2:0>=x10 1K BSS<2:0> = x01 4K BSS<2:0> = x00 8K
= 000000h = 000000h = 000000h = 000000h
e B ez R R it e P
0007FEh BS=768 W __ |0o07FEh BS =3840IW 10007FEh BS = 7936 W | ggarPEn
0003000 0003000 0003000 800
i i i i
oK 004000% 883665 883066+ B33006n
007FFEh QO7FEEN QO7FFEN 007FFEN
008000h 8000h 8000h 8000h
QOFFEEN QOFEFEN QOFEFER 0OFFFER
GS = 43776 W |010000h GS = 43008 W |010000h GS = 39936 IW | 010000h GS = 35840 W |010000h
0157FEh 0157FEh 0157FEh 0157FEh
VS=256IW | o0seen VS=256IW | ooeaeeh vs=256 1w | 999909 VS = 256 IW g%gggg;
000200h - 000200h - 000200h - 00h
0007FEh BS=768 W __ |oo07FER BS =3840IW | 0007FEh BS=79361W  loogrEen
SEETIVE e e o
$55<2:0> = x10 8826664 2000h 002000h B3%ob6n
003FFEh 003FFEh 003FFEh 003FFEN
4K 007REER pospaan, D07PREh - PPEN
008000h 008000h 008000h B35056H
00ABFEh 00ABFEh 00ABFEh 00ABFEh

GS = 39936 IW GS = 39936 IW GS = 39936 IW GS = 35840 IW

0157FEh 0157FEh 0157FEh 0157FEh
VS =256 IW %@%Eggg vs=256 W | 90099%M VS =256 IW §§§§§§E] VS=256 W | Sooaeeh
20 BS=768IW | 9007pen BS = 3840 IW 2 BS=7936 W |go02ot

e e o o
$88<2:0> = x01 002000h 002000h 2000h 002000h
SS =7936 IW 003FFEh SS =7168 IW 003FFEh SS =4096 IW 882Fg&1h 003FFEh
8K 004000h 004000h 0 004000h
007FFEh 007FFEh QO7FEEN 007FFEh
008000h 008000h 8000h 008000h
00FFFEh 00FFFEh QOFFEEN 00FFFEh
GS = 35840 IW | 010000h GS = 35840 IW | 010000h GS = 35840 W |010 GS = 35840 W | 010000h
0157FEh 0157FEh 0157FEh 0157FEh
VS = 256 IW %@%ﬁ’ggﬂ VS = 256 IW %%%?822 VS = 256 IW §§§$ggﬂ VS = 256 IW §§§$,§E’;
200 - 200h - 200h - 200h
b b o o
$88<2:0> = x00 %%%gggrﬁ %%églgg?‘ 88325&?1 885205};‘
16K SS = 16128 IW 8040001 SS = 15360 IW 8040000 SS = 12288 IW 8020601 SS=8192 IW 8040001
Q07FFEN 007FFEN QO7FFEN QO7FFEN
8000h 8000h 8000h 8000h
OFEFEh FEEEh QOFFFEh FEFEh
GS = 27648 W | 010000 Gs = 27648 1w | 010000H GS = 27648 W |010000h Gs = 27648 1w |0300001
0157FEh 0157FEh 0157FEh 0157FEh

Y0X/ZO0XIOINSZLr4EEDIdSP ANV Y0X/ZOXOWNYIr4EEDIdSP ‘VOE/COEIINZErAEEDIASP



dsPIC33FJ32MC302/304, dsPIC33FJ64MCX02/X04 AND dsPIC33FJ128MCX02/X04

FIGURE 31-5: TIMER1, 2 AND 3 EXTERNAL CLOCK TIMING CHARACTERISTICS
! |
| |
TXCK | | |
|
<—Tx10—>! ~—TX1—

TMRx XA

Note: Refer to Figure 31-1 for load conditions.

TABLE 31-22: TIMER1 EXTERNAL CLOCK TIMING REQUIREMENTS()

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

AC CHARACTERISTICS

Pi{:m Symbol Characteristic Min Typ Max Units Conditions
TA10 |TTxH TxCK High Time | Synchronous, Tcy + 20 — — ns | Must also meet
no prescaler parameter TA15.
Synchronous, |(Tcy +20)/N| — — ns |N=prescale
with prescaler Vf"ée 64. 256
Asynchronous 20 — — ns (1,8,64, )
TA11 | TTXL TxCK Low Time |Synchronous, | (Tcy + 20) — — ns | Must also meet
no prescaler parameter TA15.
Synchronous, |(Tcy +20)/N| — — ns |N=prescale
with prescaler Vf“ée 64. 256
Asynchronous 20 — — ns (1,8,64, )
TA15 |[TTXP TxCK Input Synchronous, | 2 Tcy + 40 — — ns —
Period no prescaler
Synchronous, | Greater of: — — — | N = prescale
with prescaler 40 ns or value
(2 Tey + 40)/ (1, 8, 64, 256)
N
Asynchronous 40 — — ns —
0S60 |Ft1 SOSCI/T1CK Oscillator Input DC — 50 kHz —
frequency Range (oscillator
enabled by setting bit TCS
(T1CON<1>))
TA20 | TckexXTMRL | Delay from External TxCK Clock | 0.75 Tcy + 1.75Tey+ | — —
Edge to Timer Increment 40 40

Note 1: Timer1 is a Type A.
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FIGURE 31-18: SPIx SLAVE MODE (FULL-DUPLEX, CKE =1, CKP = 0, SMP = 0) TIMING

CHARACTERISTICS
__ SP60 . ;
SSx X « 1 /L
o D '
. SP50
SCKx
(CKP =0)
T SP70 ! SP73 SP72
SCKx
(CKP = 1)
SDOx
Lo SP30,SP31 SP51
o ( Co
SDix 41 MSbin ) Bit14--)-%-1\ LSb In
! # (g_/
v _SP41 )
SP4I0
Note: Refer to Figure 31-1 for load conditions.
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FIGURE 31-21: SPIx SLAVE MODE (FULL-DUPLEX, CKE = 0, CKP = 0, SMP = 0) TIMING

CHARACTERISTICS
5 \ » 7

' sP50. 2 _SP52_]
SCKXx ! : / ! '
(CKP = O)Mm

: . SP70 SP73  SPT2

(CKP = 1) ; \ : . ‘

1 [
— - — -

SP72 SP73

SDOx MSb X Bit 14 -;;- ---1 >< LSb jz
! le— )) '
SP51

SDIx

LSb In

[—————

SP4b

Note: Refer to Figure 31-1 for load conditions.
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FIGURE 31-24: 12Cx BUS START/STOP BITS TIMING CHARACTERISTICS (SLAVE MODE)

SCLx

Start Stop
Condition Condition

FIGURE 31-25: 12Cx BUS DATA TIMING CHARACTERISTICS (SLAVE MODE)

1S20— * re— e IS . - — 1S21
! th ' v
SCLx
. !
f i ! 1
—'1S30 ~— , 1S26 ra—wr ) ' :
—> IS31 -— . <~ 1825 —.1S33 ~— .
! 1 ! 1 .- - - - . ' '
SDAXx ' . i . . '
In ! ' i s .
T ' ' -~ - °-° ' |
— 1S40 =— «— 1840 —» 1845 —
I /< "
A Ry
Out o o ] N
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44-Lead Plastic Thin Quad Flatpack (PT) — 10x10x1 mm Body, 2.00 mm [TQFP]

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

D
o1
— —
& — —
— —
— — E
— —
— —
° —] — E1
— —
N -
_— N\
TRER -
b
5 gutuuoouuot
NOTE 1 123
NOTE 2 /\‘\
L “
T T
t, wilzininSaiaininiainintin)
Al1— A2—T
~—L1
Units MILLIMETERS
Dimension Limits MIN | NOM MAX
Number of Leads N 44
Lead Pitch e 0.80 BSC
Overall Height A - - 1.20
Molded Package Thickness A2 0.95 1.00 1.05
Standoff A1 0.05 - 0.15
Foot Length L 0.45 0.60 0.75
Footprint L1 1.00 REF
Foot Angle ¢ 0° 3.5° 7°
Overall Width E 12.00 BSC
Overall Length D 12.00 BSC
Molded Package Width E1 10.00 BSC
Molded Package Length D1 10.00 BSC
Lead Thickness c 0.09 - 0.20
Lead Width b 0.30 0.37 0.45
Mold Draft Angle Top o 11° 12° 13°
Mold Draft Angle Bottom B 11° 12° 13°

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Chamfers at corners are optional; size may vary.
3. Dimensions D1 and E1 do not include mold flash or protrusions. Mold flash or protrusions 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.

Microchip Technology Drawing C04-076B
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dsPIC33FJ32MC302/304, dsPIC33FJ64MCX02/X04 AND dsPIC33FJ128MCX02/X04

TABLE A-2: MAJOR SECTION UPDATES (CONTINUED)

Section Name Update Description
Section 31.0 “Electrical Updated Typical values for Thermal Packaging Characteristics (see
Characteristics” Table 31-3).

Updated Min and Max values for parameter DC12 (RAM Data Retention
Voltage) and added Note 4 (see Table 31-4).

Updated Power-Down Current Max values for parameters DC60b and
DC60c (see Table 31-7).

Updated Characteristics for /0O Pin Input Specifications (see Table 31-9).

Updated Program Memory values for parameters 136, 137 and 138
(renamed to 136a, 137a and 138a), added parameters 136b, 137b and
138b, and added Note 2 (see Table 31-12).

Added parameter OS42 (GM) to the External Clock Timing Requirements
(see Table 31-16).

Updated Watchdog Timer Time-out Period parameter SY20 (see
Table 31-21).

Removed VOMIN, renamed VOMAX to VO, and updated the Min and Max
values in the Audio DAC Module Specifications (see Table 31-44).
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