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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.
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85
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dsPIC33FIXXXMCXO06A/X08A/X10A

1.0 DEVICE OVERVIEW

Note 1. This data sheet summarizes the features
of the dsPIC33FJXXXMCX06A/X08A/
X10A family of devices. However, it is not
intended to be a comprehensive
reference source. To complement the
information in this data sheet, refer to the
“dsPIC33F/PIC24H Family Reference
Manual”. Please see the Microchip web
site (www.microchip.com) for the latest
dsPIC33F/PIC24H Family Reference
Manual sections.

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

This document contains device-specific information for
the following devices:

+ dsPIC33FJ64MC506A

+ dsPIC33FJ64MC508A

+ dsPIC33FJ64MC510A

+ dsPIC33FJ64MC706A

+ dsPIC33FJ64MC710A

+ dsPIC33FJ128MC506A

+ dsPIC33FJ128MC510A

+ dsPIC33FJ128MC706A

+ dsPIC33FJ128MC708A

+ dsPIC33FJ128MC710A

+ dsPIC33FJ256MC510A

+ dsPIC33FJ256MC710A

The dsPIC33FJXXXMCX06A/X08A/X10A includes
devices with a wide range of pin counts (64, 80 and
100), different program memory sizes (64 Kbytes,

128 Kbytes and 256 Kbytes) and different RAM sizes
(8 Kbytes, 16 Kbytes and 30 Kbytes).

These features make this family suitable for a wide
variety of high-performance, digital signal control applica-
tions. The devices are pin compatible with the PIC24H
family of devices, and also share a very high degree of
compatibility with the dsPIC30F family devices. This
allows easy migration between device families as may be
necessitated by the specific functionality, computational
resource and system cost requirements of the
application.

The dsPIC33FJXXXMCXO06A/X08A/X10A family of
devices employs a powerful 16-bit architecture that
seamlessly integrates the control features of a
Microcontroller (MCU) with the computational
capabilities of a Digital Signal Processor (DSP). The
resulting functionality is ideal for applications that rely
on high-speed, repetitive computations, as well as
control.

The DSP engine, dual 40-bit accumulators, hardware
support for division operations, barrel shifter, 17 x 17
multiplier, a large array of 16-bit working registers and
a wide variety of data addressing modes, together,
provide the dsPIC33FJXXXMCX06A/X08A/X10A
Central Processing Unit (CPU) with extensive
mathematical processing capability. Flexible and
deterministic interrupt handling, coupled with a
powerful array of peripherals, renders the
dsPIC33FJXXXMCX06A/X08A/X10A devices suitable
for control applications. Further, Direct Memory Access
(DMA) enables overhead-free transfer of data between
several peripherals and a dedicated DMA RAM.
Reliable, field programmable Flash program memory
ensures scalability of applications that use
dsPIC33FJXXXMCX06A/X08A/X10A devices.

© 2009-2012 Microchip Technology Inc.
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dsPIC33FIXXXMCX06A/X08A/X10A

3.3 Special MCU Features

The  dsPIC33FJXXXMCX06A/X08A/X10A  devices
feature a 17-bit by 17-bit, single-cycle multiplier that is
shared by both the MCU ALU and DSP engine. The
multiplier can perform signed, unsigned and mixed sign
multiplication. Using a 17-bit by 17-bit multiplier for 16-bit
by 16-bit multiplication not only allows you to perform
mixed sign multiplication, it also achieves accurate
results for special operations, such as (-1.0) x (-1.0).

The dsPIC33FJXXXMCX06A/X08A/X10A devices
support 16/16 and 32/16 divide operations, both frac-
tional and integer. All divide instructions are iterative
operations. They must be executed within a REPEAT
loop, resulting in a total execution time of 19 instruction
cycles. The divide operation can be interrupted during
any of those 19 cycles without a loss of data.

A 40-bit barrel shifter is used to perform up to a 16-bit
left or right shift in a single cycle. The barrel shifter can
be used by both MCU and DSP instructions.

FIGURE 3-1: dsPIC33FIXXXMCX06A/X08A/X10A CPU CORE BLOCK DIAGRAM
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dsPIC33FIXXXMCXO06A/X08A/X10A

3.6.2.4 Data Space Write Saturation

In addition to adder/subtracter saturation, writes to data
space can also be saturated — but without affecting the
contents of the source accumulator. The data space
write saturation logic block accepts a 16-bit, 1.15 frac-
tional value from the round logic block as its input,
together with overflow status from the original source
(accumulator) and the 16-bit round adder. These inputs
are combined and used to select the appropriate
1.15 fractional value as output to write to data space
memory.

If the SATDW bit in the CORCON register is set, data
(after rounding or truncation) is tested for overflow and
adjusted accordingly. For input data greater than
0x007FFF, data written to memory is forced to the max-
imum positive 1.15 value, Ox7FFF. For input data less
than OxFF8000, data written to memory is forced to the
maximum negative 1.15 value, 0x8000. The Most
Significant bit of the source (bit 39) is used to determine
the sign of the operand being tested.

If the SATDW bit in the CORCON register is not set, the
input data is always passed through unmodified under
all conditions.

3.6.3 BARREL SHIFTER

The barrel shifter is capable of performing up to 16-bit
arithmetic or logic right shifts, or up to 16-bit left shifts
in a single cycle. The source can be either of the two
DSP accumulators or the X bus (to support multi-bit
shifts of register or memory data).

The shifter requires a signed binary value to determine
both the magnitude (number of bits) and direction of the
shift operation. A positive value shifts the operand right.
A negative value shifts the operand left. A value of ‘0’
does not modify the operand.

The barrel shifter is 40 bits wide, thereby obtaining a
40-bit result for DSP shift operations and a 16-bit result
for MCU shift operations. Data from the X bus is
presented to the barrel shifter between bit positions
16 to 31 for right shifts and between bit positions 0 to
16 for left shifts.

© 2009-2012 Microchip Technology Inc.
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TABLE 4-2: CHANGE NOTIFICATION REGISTER MAP FOR dsPIC33FIXXXMCX10A DEVICES

R R | Bitis | Bit14 | Bit13 | Bitl2 | Bit1l | Bitlo | Bito | Bits | Bit7 | Bite | Bits | Bita | Bit3 | Bit2 | Bit1 | Bito | Al
CNEN1 0060 CN15IE | CN14IE | CN13IE | CN12IE | CN11IE | CN10IE CNIIE CN8IE CN7IE CN6IE CN5IE CN4IE CN3IE CN2IE CN1IE CNOIE 0000
CNEN2 0062 — — — — — — — — CN23IE | CN22IE | CN21IE | CN20IE | CN19IE | CN18IE | CN17IE | CN16IE | 0000
CNPU1 0068 |CN15PUE |CN14PUE [ CN13PUE | CN12PUE | CN11PUE | CN10PUE | CN9PUE | CN8PUE | CN7PUE | CN6PUE | CN5PUE | CN4PUE | CN3PUE | CN2PUE | CN1PUE | CNOPUE | 0000
CNPU2 006A — — — — — — — — CN23PUE | CN22PUE | CN21PUE | CN20PUE | CN19PUE | CN18PUE | CN17PUE | CN16PUE | 0000
Legend: X = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-3: CHANGE NOTIFICATION REGISTER MAP FOR dsPIC33FIXXXMCX08A DEVICES

o SFRC|Bitis | Bit14 | Bit1s | Bitl2 | Bit1l | Bitl0 | Bito | Bits | Bit7 | Bite | Bits | Bita | Bit3 | Btz | Bit1 | Bito | Al
CNEN1 0060 CN15IE | CN14IE | CN13IE | CN12IE | CN1M1IE | CN10IE CNOIE CNB8IE CN7IE CN6IE CNSIE CN4IE CN3IE CN2IE CN1IE CNOIE 0000
CNEN2 0062 — — — — — — — — — — CN21IE | CN20IE | CN19IE | CN18IE | CN17IE | CN16IE | 0000
CNPU1 0068 |CN15PUE [CN14PUE | CN13PUE | CN12PUE | CN11PUE | CN10PUE | CN9PUE | CNS8PUE | CN7PUE | CN6PUE | CN5PUE | CN4PUE | CN3PUE | CN2PUE | CN1PUE | CNOPUE | 0000
CNPU2 006A — — — — — — — — — — CN21PUE | CN20PUE | CN19PUE | CN18PUE | CN17PUE | CN16PUE | 0000
Legend: X = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-4: CHANGE NOTIFICATION REGISTER MAP FOR dsPIC33FIXXXMCX06A DEVICES

PR SR | Bitas | sit14 | Bit13 | Biti2 | Bit1l | Bitio | Bito | Bt | Bit7 | Bite | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bito | Al
CNEN1 0060 CN15IE | CN14IE | CN13IE | CN12IE | CN1MIE | CN10IE CNOIE CNB8IE CN7IE CN6IE CNSIE CN4IE CN3IE CN2IE CN1IE CNOIE 0000
CNEN2 0062 — — — — — — — — — — CN21IE | CN20IE — CN18IE | CN17IE | CN16lE | 0000
CNPU1 0068 |CN15PUE [CN14PUE | CN13PUE | CN12PUE | CN11PUE | CN10PUE | CN9PUE | CNSPUE | CN7PUE | CN6PUE | CN5PUE | CN4PUE | CN3PUE | CN2PUE | CN1PUE | CNOPUE | 0000
CNPU2 006A — — — — — — — — — — CN21PUE | CN20PUE — CN18PUE | CN17PUE | CN16PUE | 0000
Legend: X = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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dsPIC33FIXXXMCXO06A/X08A/X10A

5.4.1 PROGRAMMING ALGORITHM FOR

FLASH PROGRAM MEMORY

The user can program one row of program Flash
memory at a time. To do this, it is necessary to erase
the 8-row erase page that contains the desired row.
The general process is as follows:

1. Read eight rows of program memory
(512 instructions) and store it in data RAM.

2. Update the program data in RAM with the
desired new data.
3. Erase the block (see Example 5-1):
a) Set the NVMOP bits (NVMCON<3:0>) to
‘0010’ to configure for block erase. Set the
ERASE (NVMCON<6>) and WREN
(NVMCON<14>) bits.

b) Write the starting address of the page to be
erased into the TBLPAG and W registers.

c) Write 0x55 to NVMKEY.
d) Write OXAA to NVMKEY.

e) Setthe WR bit (NVMCON<15>). The erase
cycle begins and the CPU stalls for the dura-
tion of the erase cycle. When the erase is
done, the WR bit is cleared automatically.

EXAMPLE 5-1:

4. Write the first 64 instructions from data RAM into
the program memory buffers (see Example 5-2).
5.  Write the program block to Flash memory:
a) Set the NVMOP bits to ‘0001’ to configure
for row programming. Clear the ERASE bit
and set the WREN bit.

b) Write 0x55 to NVMKEY.
c) Write OXAA to NVMKEY.

d) Set the WR bit. The programming cycle
begins and the CPU stalls for the duration of
the write cycle. When the write to Flash
memory is done, the WR bit is cleared
automatically.

6. Repeat steps 4 and 5 using the next available
64 instructions from the block in data RAM by
incrementing the value in TBLPAG until all
512 instructions are written back to Flash memory.

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
must wait for the programming time until programming
is complete. The two instructions following the start of
the programming sequence should be NOPs, as shown
in Example 5-3.

ERASING A PROGRAM MEMORY PAGE

Set up NVMCON for block erase operation
MoV #0x4042, W
MoV W0, NVMCON

Init pointer to row to be ERASED
MoV #t bl page( PROG_ADDR), W
MoV W), TBLPAG
MOV #t bl of f set (PROG_ADDR), W
TBLWIL WO, [W0]
Di S #5

MoV #0x55, W
MoV W), NVMKEY
MoV #OXAA, WL
MoV WL, NVMKEY
NVMCQON, #WR

; for next 5 instructions
; Wite the 55 key

; Wite the AA key

Initialize NVMCON

Initialize PM Page Boundary SFR
Initialize in-page EA[15: 0] pointer
Set base address of erase bl ock

Block all interrupts with priority <7

Start the erase sequence
Insert two NOPs after the erase
conmmand i s asserted

DS70594D-page 76
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dsPIC33FIXXXMCXO06A/X08A/X10A

REGISTER 7-8: IFS3: INTERRUPT FLAG STATUS REGISTER 3
R/W-0 U-0 R/W-0 U-0 U-0 R/W-0 R/W-0 R/W-0
FLTAIF — DMASIF — — QEIIF PWMIF C2IF

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
C2RXIF INT4IF INT3IF TOIF T8IF MI2C2IF SI2C2IF T7IF

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 FLTAIF: PWM Fault A Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred
bit 14 Unimplemented: Read as ‘0’
bit 13 DMASIF: DMA Channel 5 Data Transfer Complete Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred
bit 12-11 Unimplemented: Read as ‘0’
bit 10 QEIIF: QEI Event Interrupt Flag Status bit

1 = Interrupt request has occurred
0 = Interrupt request has not occurred
bit 9 PWMIF: PWM Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred
bit 8 C2IF: ECAN2 Event Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred
bit 7 C2RXIF: ECAN2 Receive Data Ready Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred
bit 6 INT4IF: External Interrupt 4 Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred
bit 5 INT3IF: External Interrupt 3 Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred
bit 4 TOIF: Timer9 Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred
bit 3 T8IF: Timer8 Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred
bit 2 MI2C2IF: 12C2 Master Events Interrupt Flag Status bit

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

DS70594D-page 100 © 2009-2012 Microchip Technology Inc.



dsPIC33FIXXXMCXO06A/X08A/X10A

FIGURE 8-1: TOP LEVEL SYSTEM ARCHITECTURE USING A DEDICATED TRANSACTION BUS
Peripheral Indirect Address
DMA Controller |
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T T T | ey
= ! ! .
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Note: For clarity, CPU and DMA address buses are not shown.
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dsPIC33FIXXXMCXO06A/X08A/X10A

16.0 MOTOR CONTROL PWM
MODULE

Note 1: This data sheet summarizes the fea-
tures of the dsPIC33FJXXXMCXO06A/
X08A/X10A family of devices. However,
it is not intended to be a comprehen-
sive reference source. To complement
the information in this data sheet, refer
to Section 14. “Motor Control PWM”
(DS70187) in the “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.

This module simplifies the task of generating multiple,
synchronized Pulse-Width Modulated (PWM) outputs.
In particular, the following power and motion control
applications are supported by the PWM module:

+ 3-Phase AC Induction Motor

» Switched Reluctance (SR) Motor

* Brushless DC (BLDC) Motor

* Uninterruptible Power Supply (UPS)

The PWM module has the following features:

» Eight PWM I/O pins with four duty cycle generators
* Up to 16-bit resolution

* ‘On-the-fly’ PWM frequency changes

+ Edge and Center-Aligned Output modes

+ Single Pulse Generation mode

* Interrupt support for asymmetrical updates in
Center-Aligned mode

» Output override control for Electrically
Commutative Motor (ECM) operation

» ‘Special Event’ comparator for scheduling other
peripheral events

» Fault pins to optionally drive each of the PWM
output pins to a defined state

» Duty cycle updates are configurable to be
immediate or synchronized to the PWM time base

This module contains four duty cycle generators,
numbered 1 through 4. The module has eight PWM
output pins, numbered PWM1H/PWM1L through
PWM4H/PWMA4L. The eight I/O pins are grouped into
high/low numbered pairs, denoted by the suffix H or L,
respectively. For complementary loads, the low PWM
pins are always the complement of the corresponding
high 1/0O pin.

The PWM module allows several modes of operation
which are beneficial for specific power control
applications.

© 2009-2012 Microchip Technology Inc.

DS70594D-page 179



dsPIC33FIXXXMCXO06A/X08A/X10A

REGISTER 16-6: PWMxCON2: PWMx CONTROL REGISTER 2

uU-0 uU-0 uU-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — — SEVOPS<3:0>
bit 15 bit 8
uU-0 uU-0 uU-0 uU-0 uU-0 R/W-0 R/W-0 R/W-0
— — — — — IUE OSYNC uDIS
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 15-12 Unimplemented: Read as ‘0’
bit 11-8 SEVOPS<3:0>: PWM Special Event Trigger Output Postscale Select bits

1111 = 1:16 postscale

0001 = 1:2 postscale
0000 = 1:1 postscale
bit 7-3 Unimplemented: Read as ‘0’
bit 2 IUE: Immediate Update Enable bit
1 = Updates to the active PDC registers are immediate
0 = Updates to the active PDC registers are synchronized to the PWM time base
bit 1 OSYNC: Output Override Synchronization bit
1 = Output overrides via the OVDCON register are synchronized to the PWM time base
0 = Output overrides via the OVDCON register occur on next TCY boundary
bit 0 UDIS: PWM Update Disable bit

1 = Updates from Duty Cycle and Period Buffer registers are disabled
0 = Updates from Duty Cycle and Period Buffer registers are enabled

© 2009-2012 Microchip Technology Inc. DS70594D-page 185




dsPIC33FIXXXMCXO06A/X08A/X10A

REGISTER 21-12: CiBUFPNT1: ECAN™ FILTER 0-3 BUFFER POINTER REGISTER

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
F3BP<3:0> F2BP<3:0>
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
F1BP<3:0> FOBP<3:0>
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 15-12

bit 11-8

bit 7-4

bit 3-0

F3BP<3:0>: RX Buffer Written when Filter 3 Hits bits
1111 = Filter hits received in RX FIFO buffer
1110 = Filter hits received in RX Buffer 14

0001 = Filter hits received in RX Buffer 1
0000 = Filter hits received in RX Buffer 0

F2BP<3:0>: RX Buffer Written when Filter 2 Hits bits
1111 = Filter hits received in RX FIFO buffer
1110 = Filter hits received in RX Buffer 14

0001 = Filter hits received in RX Buffer 1
0000 = Filter hits received in RX Buffer 0

F1BP<3:0>: RX Buffer Written when Filter 1 Hits bits
1111 = Filter hits received in RX FIFO buffer
1110 = Filter hits received in RX Buffer 14

0001 = Filter hits received in RX Buffer 1
0000 = Filter hits received in RX Buffer 0
FOBP<3:0>: RX Buffer Written when Filter 0 Hits bits

1111 = Filter hits received in RX FIFO buffer
1110 = Filter hits received in RX Buffer 14

0001 = Filter hits received in RX Buffer 1
0000 = Filter hits received in RX Buffer 0

© 2009-2012 Microchip Technology Inc.
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dsPIC33FIXXXMCXO06A/X08A/X10A

REGISTER 21-20: CiRXMnSID: ECAN™ ACCEPTANCE FILTER MASK n STANDARD IDENTIFIER

R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
SID<10:3>
bit 15 bit 8
R/W-x R/W-x R/W-x U-0 R/W-x u-0 R/W-x R/W-x
SID<2:0> — MIDE — EID<17:16>
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 15-5

SID<10:0>: Standard Identifier bits

1 = Include bit, SIDx, in filter comparison
0 = Bit, SIDx, is a don’t care in filter comparison

bit 4
bit 3

Unimplemented: Read as ‘0’
MIDE: ldentifier Receive Mode bit

1 = Match only message types (standard or extended address) that correspond to the EXIDE bit in filter
0 = Match either standard or extended address message if filters match
(i.e., if (Filter SID) = (Message SID) or if (Filter SID/EID) = (Message SID/EID))

bit 2
bit 1-0

Unimplemented: Read as ‘0’
EID<17:16>: Extended Identifier bits

1 = Include bit, EIDx, in filter comparison
0 = Bit, EIDx, is a don’t care in filter comparison

REGISTER 21-21: CiRXMnEID: ECAN™ ACCEPTANCE FILTER MASK n EXTENDED IDENTIFIER

R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
EID<15:8>
bit 15 bit 8
R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
EID<7:0>
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 15-0

EID<15:0>: Extended Identifier bits

1 = Include bit, EIDx, in filter comparison
0 = Bit, EIDx, is a don’t care in filter comparison

DS70594D-page 238
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dsPIC33FIXXXMCX06A/X08A/X10A

26.1 DC Characteristics

TABLE 26-1: OPERATING MIPS vs. VOLTAGE

Param VDD Range Temp Range Max MIPS
No. (in Volts) (in °C) dSPIC33FIXXXMCX0BA/X08A/X10A
— VBOR-3.6V() -40°C to +85°C 40
— VBoRr-3.6V(1) -40°C to +125°C 40

Note 1: Device is functional at VBORMIN < VDD < VDDMIN. Analog modules such as the ADC will have degraded
performance. Device functionality is tested but not characterized. Refer to parameter BO10 in Table 26-11
for the minimum and maximum BOR values.

TABLE 26-2: THERMAL OPERATING CONDITIONS

Rating Symbol Min Typ Max Unit
dsPIC33FJXXXMCX06A/X08A/X10A
Operating Junction Temperature Range Ty -40 — +125 °C
Operating Ambient Temperature Range TA -40 — +85 °C
Extended Temperature Devices
Operating Junction Temperature Range TJ -40 — +155 °C
Operating Ambient Temperature Range TA -40 — +125 °C

Power Dissipation:
Internal Chip Power Dissipation:
PINT = VDD x (IDD — X |0H) PD PINT + PI/O w

1/0 Pin Power Dissipation:
1/0=% ({VDD—VoH} x IoH) + X (VoL x loL)

Maximum Allowed Power Dissipation PDMAX (Ty = TA)BJA w

TABLE 26-3: THERMAL PACKAGING CHARACTERISTICS

Characteristic Symbol Typ Max Unit Notes
Package Thermal Resistance, 100-pin TQFP (14x14x1 mm) 0JA 40 — °C/W 1
Package Thermal Resistance, 100-pin TQFP (12x12x1 mm) 0JA 40 — °C/W 1
Package Thermal Resistance, 80-pin TQFP (12x12x1 mm) 0JA 40 — °C/W 1
Package Thermal Resistance, 64-pin TQFP (10x10x1 mm) 0JA 40 — °C/W 1
Package Thermal Resistance, 64-pin QFN (9x9x0.9 mm) 6JA 28 — °C/W 1

Note 1: Junction to ambient thermal resistance, Theta-JA (6JA) numbers are achieved by package simulations.
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TABLE 26-7: DC CHARACTERISTICS: POWER-DOWN CURRENT (IPD)

DC CHARACTERISTICS

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

Pa’r\la:)n}g)ter Typical® Max Units Conditions
Power-Down Current (Ipp)d)
DC60d 50 200 pA -40°C
DC60a 50 200 pA +25°C 3
3.3V Base Power-Down Current(®)
DC60b 200 500 pA +85°C
DC60c 600 1000 pA +125°C
DC61d 8 13 pA -40°C
DC61a 10 15 pA +25°C ) 3
3.3V Watchdog Timer Current: AlwpT(®)
DC61b 12 20 pA +85°C
DC61c 13 25 pA +125°C
Note 1: IPD (Sleep) current is measured as follows:
« CPU core is off, oscillator is configured in EC mode and external clock active, OSC1 is driven with
external square wave from rail-to-rail (EC clock overshoot/undershoot < 250 mV required)
* CLKO is configured as an I/O input pin in the Configuration word
« All I/O pins are configured as inputs and pulled to Vss
* MCLR = VDD, WDT and FSCM are disabled, all peripheral modules except the ADC are disabled
(PMDx bits are all ‘1’s). The following ADC settings are enabled for each ADC module (ADCXx) prior to
executing the PWRSAV instruction: ADON =1, VCFG =1, AD12B = 1 and ADxMD = 0.
* VREGS bit (RCON<8>) = 0 (i.e., core regulator is set to stand-by while the device is in Sleep mode)
* RTCC is disabled.
» JTAG is disabled
2: Data in the “Typ” column is at 3.3V, +25°C unless otherwise stated.
3: The Watchdog Timer Current is the additional current consumed when the WDT module is enabled. This
current should be added to the base IPD current.
4: These currents are measured on the device containing the most memory in this family.
5:  These parameters are characterized, but are not tested in manufacturing.
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TABLE 26-10: DC CHARACTERISTICS: I/O PIN OUTPUT SPECIFICATIONS

DC CHARACTERISTICS

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

P?\Irg\m Symbol Characteristic Min Typ | Max | Units Conditions
Output Low Voltage
VO Pins: — — | 04 | v |loL<3mA VoD =33V
2x Sink Driver Pins - All pins not ' B ’
defined by 4x or 8x driver pins
Output Low Voltage
1/0 Pins:
DO10 |VoL 4x Sink Driver Pins - RA2, RA3, — — 0.4 \Y loL <6 mA, VbD = 3.3V
RA9, RA10, RA14, RA15, RBO,
RB1, RB11, RF4, RF5, RG2, RG3
Output Low Voltage
1/0 Pins: _
8x Sink Driver Pins - 0SC2, CLKO, | — | 04| V |lot<10mA, VDD =3.3V
RC15
Output High Voltage
VO Pins: 24 | — | — | v |loL=-3mA Vvop=33V
2x Source Driver Pins - All pins not B ’
defined by 4x or 8x driver pins
Output High Voltage
1/0 Pins:
4x Source Driver Pins - RA2, RA3, 2.4 — — \Y loL > -6 mA, VDD = 3.3V
DO20 \VOH |2 a9, RAT0, RA14, RA15, RBO,
RB1, RB11, RF4, RF5, RG2, RG3
Output High Voltage
1/0 Pins:
8x Source Driver Pins - OSC2, 2.4 — — \Y loL >-10 mA, VDD = 3.3V
CLKO, RC15
Output High Voltage 15 . . IoH > -6 mA, VDD = 3.3V
1/0O Pins: ’ See Note 1
2x Source Driver Pins - All pins not IoH > -5 mA, VDD = 3.3V
defined by 4x or 8x driver pins 2.0 - - v See Note 1
30 . . IOH > -2 mA, VDD = 3.3V
’ See Note 1
Output High Voltage 15 . . IOH >-12 mA, VDD = 3.3V
4x Source Driver Pins - RA2, RA3, ’ See Note 1
RA9, RA10, RA14, RA15, RBO, [OH > -11 mA. VDD = 3.3V
DO20A |VoHT  |RB1, RB11, RF4, RF5, RG2, RG3 2.0 - = |V See Note 1
3.0 . . IoH > -3 mA, VDD = 3.3V
’ See Note 1
Output High Voltage 15 . . IoH > -16 mA, VDD = 3.3V
8x Source Driver Pins - OSC2, ' See Note 1
CLKO, RC15 0 _ | _ | y [|lonz-12mA voD=33V
’ See Note 1
30 . . IOH > -4 mA, VDD = 3.3V
’ See Note 1
Note 1: Parameters are characterized, but not tested.

DS70594D-page 288

© 2009-2012 Microchip Technology Inc.




dsPIC33FIXXXMCX06A/X08A/X10A

TABLE 26-17: PLL CLOCK TIMING SPECIFICATIONS (VDD = 3.0V TO 3.6V)

Standard Operating Conditions: 3.0V to 3.6V
(unless otherwise stated)
AC CHARACTERISTICS Operating temperature -40°C < TA < +85°C for Industrial
-40°C < TA < +125°C for Extended
Pilrgm Symbol Characteristic Min | Typ® | Max | Units Conditions
0S50 |FpLLI PLL Voltage Controlled 0.8 — 8.0 MHz |ECPLL, HSPLL, XTPLL
Oscillator (VCO) Input modes
Frequency Range
0S51 |Fsys On-Chip VCO System 100 — 200 MHz —
Frequency
0S52 |TLock PLL Start-up Time (Lock Time) 0.9 1.5 3.1 ms —
0S53 |DcLk CLKO Stability (Jitter) -3.0 0.5 3.0 % |Measured over 100 ms
period

Note 1: Datain “Typ” column is at 3.3V, 25°C unless otherwise stated.

2: These parameters are characterized by similarity but are not tested in manufacturing. This specification is
based on clock cycle by clock cycle measurements. To calculate the effective jitter for individual time base
or communication clocks used by peripherals use the formula:

Peripheral Clock Jitter = DCLK / \(Fosc/Peripheral bit rate clock)
Example Only: Fosc = 80 MHz, DCLK = 3%, SPI bit rate clock, (i.e. SCK), is 5 MHz
SPI SCK Jitter = [ DCLK / \(80 MHz/5 MHz)] = [3%/ V16] = [3% / 4] = 0.75%

TABLE 26-18: AC CHARACTERISTICS: INTERNAL FRC ACCURACY

Standard Operating Conditions: 3.0V to 3.6V (unless otherwise stated)
AC CHARACTERISTICS Operating temperature -40°C < TA< +85°C for Industrial
-40°C < TA < +125°C for Extended

Pzrgm Characteristic Min Typ Max Units Conditions

Internal FRC Accuracy @ FRC Frequency = 7.37 MHz(®)
F20a FRC -2 — +2 % -40°C < TA<+85°C VDD = 3.0-3.6V
F20b FRC -5 — +5 % -40°C < TA<+125°C VoD = 3.0-3.6V

Note 1: Frequency calibrated at 25°C and 3.3V. TUN bits can be used to compensate for temperature drift.

TABLE 26-19: INTERNAL LPRC ACCURACY

Standard Operating Conditions: 3.0V to 3.6V (unless otherwise stated)
AC CHARACTERISTICS Operating temperature -40°C < TA < +85°C for Industrial

-40°C < TA < +125°C for Extended

Pilrsm Characteristic Min Typ Max | Units Conditions

LPRC @ 32.768 kHz(®
F21a |LPRC -30 — +30 % -40°C < TA<+85°C —
F21b |LPRC -35 — +35 % -40°C < TA<+125°C —
Note 1: Change of LPRC frequency as VDD changes.
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FIGURE 26-8: OC/PWM MODULE TIMING CHARACTERISTICS

Y

- 0C20 -

OCFA/OCFB ‘\ /

‘+—— 0C15——»

OCx : Active >< Tri-state

TABLE 26-27: SIMPLE OC/PWM MODE 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

Pilré:\m Symbol Characteristic() Min Typ Max Units Conditions
0C15 TFD Fault Input to PWM 1/O — — Tcy + 20 ns —
Change
0C20 TFLT Fault Input Pulse Width Tcy + 20 — — ns —

Note 1: These parameters are characterized but not tested in manufacturing.
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FIGURE 26-27: ADC CONVERSION (12-BIT MODE) TIMING CHARACTERISTICS
(ASAM = 0, SSRC<2:0> = 000)

‘AD50

ADCLK [ L LT L L L L M WL L L L L e
Instruction ' '. ' ] [ ! ! ! ! ! ! ! ! ! ! ! ! [
Execution _ Set SAMPX ‘Clear SAMPX_ ' ! ; ; ; ; ; ; ; ; ; ; ; ; Lo

SAMP 0 1 1 ] ] ] 1 ] 1 ] ] 1 ] 1 1 ] 1 ]
ch0_dischrg o L ) ) ) l ) ) ) ) l ) l l M.
chosamp . [T 1. l l l l l l l l l l l l .

eoc Z 5 Lo l l l l l l l l l l l [ 1.
AD61 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Z . ADB0 —= = ~— ! ! ! ! ! ! ! ! ! ! ! Lo

: PN . . . . . DEE . . . . . R

CONV Z Z L l l l l l l l l l l l l L

ADXIF . . L l l l l l l l l l l l l L
Buffer(0) ) ) L. . . . . . . . . . . . X

® © OO® 6 6 @ ®
(@ - Software sets ADxCON. SAMP to start sampling.

— Sampling starts after discharge period. TSAMP is described in Section 16. “10/12-bit ADC with DMA” in the “dsPIC33F
Family Reference Manual”.

@ — Software clears ADxCON. SAMP to start conversion.
@ — Sampling ends, conversion sequence starts.

®) - Convert bit 11.

® - Convert bit 10.

@ — Convert bit 1.

— Convert bit 0.

@ — One TAD for end of conversion.
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TABLE 27-6:

DC CHARACTERISTICS: I/O PIN OUTPUT SPECIFICATIONS

DC CHARACTERISTICS

Standard Operating Conditions: 3.0V to 3.6V

(unless otherwise stated)
Operating temperature

-40°C < TA< +85°C for High

Temperature
Param. |Symbol Characteristic Min. | Typ. | Max. | Units Conditions
Output Low Voltage
I/O Pins: . o 04 Vv loL < 1.8 mA, VDD = 3.3V
2x Sink Driver Pins - All pins not ' See Note 1
defined by 4x or 8x driver pins
Output Low Voltage
I/0O Pins:
HDO10 |VoL  |4xSink Driver Pins - RA2, RA3,RA9, | — | — | 04 | v |'O-<35mA VDD=3.3V
RA10, RA14, RA15, RBO, RB1, RB11, See Note 1
RF4, RF5, RG2, RG3
Output Low Voltage
I/O Pins: . - 04 Vv loL <6 mA, VDD = 3.3V
8x Sink Driver Pins - 0OSC2, CLKO, ’ See Note 1
RC15
Output High Voltage
I/O Pins: 24 . . Vv oL >-1.8 mA, VDD = 3.3V
2x Source Driver Pins - All pins not ' See Note 1
defined by 4x or 8x driver pins
Output High Voltage
I/0O Pins:
HDO20 |von  |4x Source Driver Pins - RA2, RA3, 24 | — | — | v |lo= 'ge”éA,\’k\)/tle' 3.3V
RA9, RA10, RA14, RA15, RBO, RB1,
RB11, RF4, RF5, RG2, RG3
Output High Voltage
I/O Pins:
8x Source Driver Pins - OSC2, CLKO, | 2.4 — — \Y oL = -6 mA, Vbb = 3.3V
See Note 1
RC15
Output High Voltage 15 . . IOH >-1.9 mA, VDD = 3.3V
I/O Pins: ' See Note 1
2x Source Driver Pins - All pins not IOH > -1.85 mA, VDD =
defined by 4x or 8x driver pins 2.0 — — Vv 3.3V
See Note 1
3.0 . . IoH >-1.4 mA, VDD = 3.3V
' See Note 1
Output High Voltage 15 . . loH >-3.9 mA, VDD = 3.3V
4x Source Driver Pins - RA2, RA3, ’ See Note 1
HDO20A |VoH1  |RA9, RA10, RA14, RA15, RBO, RB1, 20 y |loH=-3.7mA, VbD =33V
RB11, RF4, RF5, RG2, RG3 : - - See Note 1
30 . . IoH > -2 mA, VDD = 3.3V
’ See Note 1
Output High Voltage 15 . . IOH >-7.5 mA, VDD = 3.3V
8x Source Driver Pins - OSC2, CLKO, ’ See Note 1
RC15 o0 | — | — y [loH>-6.8mA, VDD =3.3V
’ See Note 1
30 . . IOH > -3 mA, VDD = 3.3V
’ See Note 1

Note 1: Parameters are characterized, but not tested.
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FIGURE 28-9: TYPICAL FRC FREQUENCY @ VbD = 3.3V FIGURE 28-10: TYPICAL LPRC FREQUENCY @ VbD = 3.3V
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READER RESPONSE

It is our intention to provide you with the best documentation possible to ensure successful use of your Microchip
product. If you wish to provide your comments on organization, clarity, subject matter, and ways in which our
documentation can better serve you, please FAX your comments to the Technical Publications Manager at
(480) 792-4150.

Please list the following information, and use this outline to provide us with your comments about this document.

TO:
RE:

From: Name

Technical Publications Manager Total Pages Sent
Reader Response

Company

Address

City / State / ZIP / Country

Telephone: ( ) - FAX: ( ) -

Application (optional):

Would you like a reply? Y N

Device: dsPIC33FJXXXMCXO06A/X08A/X10A Literature Number: DS70594D

Questions:

1.

What are the best features of this document?

How does this document meet your hardware and software development needs?

Do you find the organization of this document easy to follow? If not, why?

What additions to the document do you think would enhance the structure and subject?

What deletions from the document could be made without affecting the overall usefulness?

Is there any incorrect or misleading information (what and where)?

How would you improve this document?
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