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Welcome to E-XFL.COM

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, POR, PWM, WDT
21

6KB (6K x 8)

FLASH

256 x 8

3V ~ 3.6V

A/D 6x10b

Internal

-40°C ~ 85°C (TA)

Surface Mount

28-VQFN Exposed Pad

28-QFN-S (6x6)
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dsPIC33FJ06GS101/X02 and dsPIC33FJ16GSX02/X04

Pin Diagrams (Continued)

44-Pin TQFP W = Pins are up to 5V tolerant
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Note 1: The RPn pins can be used by any remappable peripheral. See Table 1 for the list of available peripherals.
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dsPIC33FJ06GS101/X02 and dsPIC33FJ16GSX02/X04

REGISTER 3-2: CORCON: CORE CONTROL REGISTER

uU-0 uU-0 uU-0 R/W-0 R/W-0 R-0 R-0 R-0
— — — us EDT® DL2 DL1 DLO
bit 15 bit 8
R/W-0 R/W-0 R/W-1 R/W-0 R/C-0 R/W-0 R/W-0 R/W-0
SATA SATB SATDW ACCSAT 1PL3®?) PSV RND IF
bit 7 bit 0
Legend: C = Clearable bhit
R = Readable bit W = Writable bit -n = Value at POR ‘1’ = Bit is set
0’ = Bit is cleared ‘X = Bit is unknown U = Unimplemented bit, read as ‘0’
bit 15-13 Unimplemented: Read as ‘0’
bit 12 US: DSP Multiply Unsigned/Signed Control bit
1 = DSP engine multiplies are unsigned
0 = DSP engine multiplies are signed
bit 11 EDT: Early DOLoop Termination Control bit™®
1 = Terminate executing DOloop at end of current loop iteration
0 = No effect
bit 10-8 DL<2:0>: DOLoop Nesting Level Status bits
111 =7 DOloops are active
001 =1 DOloop is active
000 = 0 DOloops are active
bit 7 SATA: ACCA Saturation Enable bit
1 = Accumulator A saturation is enabled
0 = Accumulator A saturation is disabled
bit 6 SATB: ACCB Saturation Enable bit
1 = Accumulator B saturation is enabled
0 = Accumulator B saturation is disabled
bit 5 SATDW: Data Space Write from DSP Engine Saturation Enable bit
1 = Data space write saturation is enabled
0 = Data space write saturation is disabled
bit 4 ACCSAT: Accumulator Saturation Mode Select bit
1 = 9.31 saturation (super saturation)
0 = 1.31 saturation (normal saturation)
bit 3 IPL3: CPU Interrupt Priority Level Status bit 3@
1 = CPU Interrupt Priority Level is greater than 7
0 = CPU Interrupt Priority Level is 7 or less
bit 2 PSV: Program Space Visibility in Data Space Enable bit
1 = Program space is visible in data space
0 = Program space is not visible in data space
Note 1. This bit will always read as ‘0.
2. The IPL3 bit is concatenated with the IPL<2:0> bits (SR<7:5>) to form the CPU Interrupt Priority Level.

DS70000318G-page 36 © 2008-2014 Microchip Technology Inc.




dsPIC33FJ06GS101/X02 and dsPIC33FJ16GSX02/X04

FIGURE 3-3: DSP ENGINE BLOCK DIAGRAM
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TABLE 4-35: PERIPHERAL PIN SELECT OUTPUT REGISTER MAP FOR dsPIC33FJ06GS102, dsPIC33FJ06GS202, dsPIC33FJ16GS402
AND dsPIC33FJ16GS502
we | SR Bit1s | Bitia | Bit13 | Biti2 | Bit11 | Bitlo | Bito Bits | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 Bit2 | Bit1 | Bito | A
RPORO 06D0 — — RP1R5 | RP1R4 RP1R3 RP1R2 RP1R1 RP1RO — — RPOR5 | RPOR4 RPOR3 RPOR2 | RPOR1 | RPORO | 0000
RPOR1 06D2 — — RP3R5 | RP3R4 RP3R3 RP3R2 RP3R1 RP3RO — — RP2R5 | RP2R4 RP2R3 RP2R2 | RP2R1 | RP2R0O | 0000
RPOR2 06D4 — — RP5R5 | RP5R4 RP5R3 RP5R2 RP5R1 RP5R0 — — RP4R5 | RP4R4 RP4R3 RP4R2 | RP4R1 | RP4R0O | 0000
RPOR3 06D6 — — RP7R5 | RP7R4 RP7R3 RP7R2 RP7R1 RP7R0O — — RP6R5 | RP6R4 RP6R3 RP6R2 | RP6R1 | RP6R0O | 0000
RPOR4 06D8 — — RPOR5 | RP9R4 RP9R3 RP9R2 RP9R1 RP9RO — — RP8R5 | RP8R4 RP8R3 RP8R2 | RP8R1 | RP8RO [ 0000
RPOR5 06DA — — RP11R5 | RP11R4 | RP11R3 RP11R2 RP11R1 RP11R0O — — RP10R5 | RP10R4 | RP10R3 | RP10R2 |RP10R1|RP10RO| 0000
RPOR6 06DC — — RP13R5 | RP13R4 | RP13R3 RP13R2 RP13R1 RP13R0O — — RP12R5 | RP12R4 | RP12R3 | RP12R2 |RP12R1 | RP12R0O| 0000
RPOR7 06DE — — RP15R5 | RP15R4 | RP15R3 RP15R2 RP15R1 RP15R0 — — RP14R5 | RP14R4 | RP14R3 | RP14R2 |RP14R1 | RP14R0O| 0000
RPOR16 06F0 — — RP33R5 | RP33R4 | RP33R3 RP33R2 RP33R1 RP33R0O — — RP32R5 | RP32R4 | RP32R3 | RP32R2 | RP32R1 | RP32R0 | 0000
RPOR17 06F2 — — RP35R5 | RP35R4 | RP35R3 RP35R2 RP35R1 RP35R0 — — RP34R5 | RP34R4 | RP34R3 | RP34R2 | RP34R1| RP34R0 | 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-36: PERIPHERAL PIN SELECT OUTPUT REGISTER MAP FOR dsPIC33FJ16GS404 AND dsPIC33FJ16GS504
e | APRC| Bitas | Bit14 | Bit13 | Biti2 | Bit1l | Bit10 | Bit9 Bits | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 Bitz | Bit1 | Bito | A
RPORO 06D0 — — RP1R5 | RP1R4 RP1R3 RP1R2 RP1R1 RP1RO — — RPOR5 | RPOR4 RPOR3 RPOR2 RPOR1 | RPORO 0000
RPOR1 06D2 — — RP3R5 | RP3R4 RP3R3 RP3R2 RP3R1 RP3RO — — RP2R5 | RP2R4 RP2R3 RP2R2 RP2R1 | RP2RO 0000
RPOR2 06D4 — — RP5R5 | RP5R4 RP5R3 RP5R2 RP5R1 RP5R0 — — RP4R5 | RP4R4 RP4R3 RP4R2 RP4R1 | RP4RO 0000
RPOR3 06D6 — — RP7R5 | RP7R4 RP7R3 RP7R2 RP7R1 RP7R0O — — RP6R5 | RP6R4 RP6R3 RP6R2 RP6R1 | RP6RO 0000
RPOR4 06D8 — — RPOR5 | RP9R4 RP9R3 RP9R2 RP9R1 RP9RO — — RP8R5 | RP8R4 RP8R3 RP8R2 RP8R1 | RP8RO 0000
RPOR5 06DA — — RP11R5 | RP11R4 | RP11R3 RP11R2 RP11R1 RP11R0O — — RP10R5 | RP10R4 | RP10R3 | RP10R2 | RP10R1 | RP10RO | 0000
RPOR6 06DC — — RP13R5 | RP13R4 | RP13R3 | RP13R2 | RP13R1 RP13R0O — — RP12R5 | RP12R4 | RP12R3 | RP12R2 | RP12R1 | RP12R0 | 0000
RPOR7 06DE — — RP15R5 | RP15R4 | RP15R3 | RP15R2 | RP15R1 RP15R0 — — RP14R5 | RP14R4 | RP14R3 | RP14R2 | RP14R1 | RP14R0 | 0000
RPORS8 06EO0 — — RP17R5 | RP17R4 | RP17R3 | RP17R2 | RP17R1 RP17R0O — — RP16R5 | RP16R4 | RP16R3 | RP16R2 | RP16R1 | RP16R0O | 0000
RPOR9 06E2 — — RP19R5 | RP19R4 | RP19R3 | RP19R2 | RP19R1 RP19R0O — — RP18R5 | RP18R4 | RP18R3 | RP18R2 | RP18R1 | RP18R0O | 0000
RPOR10 06E4 — — RP21R5 | RP21R4 | RP21R3 | RP21R2 | RP21R1 RP21R0O — — RP20R5 | RP20R4 | RP20R3 | RP20R2 | RP20R1 | RP20R0O | 0000
RPOR11 06E6 — — RP23R5 | RP23R4 | RP23R3 | RP23R2 | RP23R1 RP23R0O — — RP22R5 | RP22R4 | RP22R3 | RP22R2 | RP22R1 | RP22R0 | 0000
RPOR12 06E8 — — RP25R5 | RP25R4 | RP25R3 | RP25R2 | RP25R1 RP25R0 — — RP24R5 | RP24R4 | RP24R3 | RP24R2 | RP24R1 | RP24R0 | 0000
RPOR13 06EA — — RP27R5 | RP27R4 | RP27R3 | RP27R2 | RP27R1 RP27R0O — — RP26R5 | RP26R4 | RP26R3 | RP26R2 | RP26R1 | RP26R0O | 0000
RPOR14 06EC — — RP29R5 | RP29R4 | RP29R3 | RP29R2 | RP29R1 RP29R0O — — RP28R5 | RP28R4 | RP28R3 | RP28R2 | RP28R1 | RP28R0O | 0000
RPOR16 06FO0 — — RP33R5 | RP33R4 | RP33R3 | RP33R2 RP33R1 RP33R0O — — RP32R5 | RP32R4 | RP32R3 | RP32R2 | RP32R1 | RP32R0 | 0000
RPOR17 06F2 — — RP35R5 | RP35R4 | RP35R3 | RP35R2 RP35R1 RP35R0 — — RP34R5 | RP34R4 | RP34R3 | RP34R2 | RP34R1 | RP34R0 | 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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dsPIC33FJ06GS101/X02 and dsPIC33FJ16GSX02/X04

46.2 DATA ACCESS FROM PROGRAM
MEMORY USING TABLE
INSTRUCTIONS

The TBLRDL and TBLWIL instructions offer a direct
method of reading or writing the lower word of any
address within the program space without going
through data space. The TBLRDH and TBLWIH
instructions are the only method to read or write the
upper 8 bits of a program space word as data.

The PC is incremented by two for each successive
24-bit program word. This allows program memory
addresses to directly map to data space addresses.
Program memory can thus be regarded as two 16-bit
wide word address spaces, residing side by side, each
with the same address range. TBLRDL and TBLWIL
access the space that contains the least significant
data word. TBLRDHand TBLWI'H access the space that
contains the upper data byte.

Two table instructions are provided to move byte or
word-sized (16-bit) data to and from program space.
Both function as either byte or word operations.

e TBLRDL (Table Read Low):

- In Word mode, this instruction maps the
lower word of the program space location
(P<15:0>) to a data address (D<15:0>).

- In Byte mode, either the upper or lower byte
of the lower program word is mapped to the
lower byte of a data address. The upper byte
is selected when byte select is ‘1’; the lower
byte is selected when itis ‘0.

e TBLRDH ( Table Read High):

- In Word mode, this instruction maps the entire
upper word of a program address (P<23:16>)
to a data address. Note that D<15:8>, the
‘phantom byte’, will always be ‘0.

- In Byte mode, this instruction maps the upper
or lower byte of the program word to D<7:0> of
the data address, in the TBLRDL instruction.
The data is always ‘0’ when the upper
‘phantom’ byte is selected (Byte Select = 1).

Similarly, two table instructions, TBLWI'H and TBLWI'L,
are used to write individual bytes or words to a program
space address. The details of their operation are
explained in Section 5.0 “Flash Program Memory”.

For all table operations, the area of program memory
space to be accessed is determined by the Table Page
register (TBLPAG). TBLPAG covers the entire program
memory space of the device, including user and con-
figuration spaces. When TBLPAG<7> = 0, the table
page is located in the user memory space. When
TBLPAG<7> =1, the page is located in configuration
space.

FIGURE 4-10: ACCESSING PROGRAM MEMORY WITH TABLE INSTRUCTIONS
Program Space
TBLPAG
o2 ]
23 5 0 0000000 — 23 16 8 0
00000000 LM
00000000
0x020000 00000000
— 0x030000} — 00000000

‘Phantom’ Byte

N~

TBLRDH. B (Wn<0> = 0)
TBLRDL. B (Wn<0> = 1)
TBLRDL. B (Wn<0> = 0)
TBLRDL. W

B e el it Sl T

0x800000

the user memory area.

The address for the table operation is determined by the data EA
within the page defined by the TBLPAG register.
Only read operations are shown; write operations are also valid in

DS70000318G-page 80
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dsPIC33FJ06GS101/X02 and dsPIC33FJ16GSX02/X04

9.0 POWER-SAVING FEATURES

Note 1: This data sheet summarizes the features
of the dsPIC33FJ06GS101/X02 and
dsPIC33FJ16GSX02/X04 families of
devices. It is not intended to be a
comprehensive reference source. To
complement the information in this data
sheet, refer to “Watchdog Timer and
Power-Saving Modes” (DS70196) 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.

The dsPIC33FJ06GS101/X02 and dsPIC33FJ16GSX02/
X04 devices provide the ability to manage power
consumption by selectively managing clocking to the
CPU and the peripherals. In general, a lower clock
frequency and a reduction in the number of circuits
being clocked constitutes lower consumed power.
dsPIC33FJ06GS101/X02 and dsPIC33FJ16GSX02/
X04 devices can manage power consumption in four
different ways:

» Clock Frequency

« Instruction-Based Sleep and Idle modes
» Software-Controlled Doze mode

« Selective Peripheral Control in Software

Combinations of these methods can be used to
selectively tailor an application’s power consumption
while still maintaining critical application features, such
as timing-sensitive communications.

9.1 Clock Frequency and Clock
Switching

The dsPIC33FJ06GS101/X02 and dsPIC33FJ16GSX02/
X04 devices allow a wide range of clock frequencies to
be selected under application control. If the system
clock configuration is not locked, users can choose
low-power or high-precision oscillators by simply
changing the NOSC<2:0> bits (OSCCON<10:8>).
The process of changing a system clock during
operation, as well as limitations to the process, are
discussed in more detail in Section 8.0 “Oscillator
Configuration”.

EXAMPLE 9-1:

PWRSAV INSTRUCTION SYNTAX

9.2 Instruction-Based Power-Saving
Modes

The dsPIC33FJ06GS101/X02 and dsPIC33FJ16GSX02/
X04 devices have two special power-saving modes that
are entered through the execution of a special PWRSAV
instruction. Sleep mode stops clock operation and halts all
code execution. Idle mode halts the CPU and code
execution, but allows peripheral modules to continue
operation. The assembler syntax of the PWRSAV
instruction is shown in Example 9-1.

Note: SLEEP_ MODE and |DLE MODE are
constants defined in the assembler
include file for the selected device.

Sleep and Idle modes can be exited as a result of an
enabled interrupt, WDT time-out or a device Reset. When
the device exits these modes, it is said to wake-up.

9.2.1 SLEEP MODE
The following occur in Sleep mode:

e The system clock source is shut down. If an
on-chip oscillator is used, it is turned off

e The device current consumption is reduced to a
minimum, provided that no 1/O pin is sourcing
current

e The Fail-Safe Clock Monitor does not operate,
since the system clock source is disabled

e The LPRC clock continues to run in Sleep mode if
the WDT is enabled

e The WDT, if enabled, is automatically cleared
prior to entering Sleep mode

« Some device features or peripherals may continue
to operate. This includes the items such as the
Input Change Notification on the I/O ports or
peripherals that use an external clock input.

» Any peripheral that requires the system clock
source for its operation is disabled

The device will wake-up from Sleep mode on any of
these events:

« Any interrupt source that is individually enabled
« Any form of device Reset
* AWDT time-out

On wake-up from Sleep mode, the processor restarts
with the same clock source that was active when Sleep
mode was entered.

PWRSAV  #SLEEP_MODE

Put the device into SLEEP node
PWRSAV #| DLE_MODE ; Put the device into | DLE node

© 2008-2014 Microchip Technology Inc.
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dsPIC33FJ06GS101/X02 and dsPIC33FJ16GSX02/X04

REGISTER 12-2: TyCON: TIMERy CONTROL REGISTER (y = 3)

R/W-0 U-0 R/W-0 U-0 U-0 U-0 U-0 U-0
TON® — TSIDL® - | =1 = — —
bit 15 bit 8
U-0 R/W-0 R/W-0 R/W-0 U-0 U-0 R/W-0 U-0
— TGATE® | Tckps1@ | TckpPso®@ — — TCcs®@ —
bit 7 bit O
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 TON: Timery On bit(®

1 = Starts 16-bit Timery
0 = Stops 16-bit Timery
bit 14 Unimplemented: Read as ‘0’
bit 13 TSIDL: Timery Stop in Idle Mode bit(})

1 = Discontinues timer operation when device enters Idle mode
0 = Continues timer operation in Idle mode

bit 12-7 Unimplemented: Read as ‘0’

bit 6 TGATE: Timery Gated Time Accumulation Enable bit®®
When TCS = 1:
This bit is ignored.
When TCS = 0:

1 = Gated time accumulation is enabled
0 = Gated time accumulation is disabled
bit 5-4 TCKPS<1:0>: Timery Input Clock Prescale Select bits(®
11 =1:256 prescale value
10 = 1:64 prescale value
01 = 1:8 prescale value
00 = 1:1 prescale value
bit 3-2 Unimplemented: Read as ‘0’
bit 1 TCS: Timery Clock Source Select bit(®)
1 = External clock from TxCK pin
0 = Internal clock (Fosc/2)

bit 0 Unimplemented: Read as ‘0’

Note 1. When 32-bit timer operation is enabled (T32 = 1) in the Timerx Control register (TXxCON<3>), the TSIDL
bit must be cleared to operate the 32-bit timer in Idle mode.

2. When the 32-bit timer operation is enabled (T32 = 1) in the Timerx Control (TXCON<3>) register, these
bits have no effect.

© 2008-2014 Microchip Technology Inc. DS70000318G-page 189



dsPIC33FJ06GS101/X02 and dsPIC33FJ16GSX02/X04

REGISTER 16-2: SPIXCONL1: SPIx CONTROL REGISTER 1

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

— — — DISSCK DISSDO MODE16 SMP cKe®
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
SSEN®) CKP MSTEN SPRE2®) | SPRE1®@ SPREO® PPRE1® | PPRE0O®@

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 DISSCK: Disable SCKx Pin bit (SPI Master modes only)

1 = Internal SPI clock is disabled; pin functions as 1/10
0 = Internal SPI clock is enabled
bit 11 DISSDO: Disable SDOx Pin bit
1 = SDOXx pin is not used by module; pin functions as /O
0 = SDOXx pin is controlled by the module
bit 10 MODE16: Word/Byte Communication Select bit
1 = Communication is word-wide (16 bits)
0 = Communication is byte-wide (8 bits)
bit 9 SMP: SPIx Data Input Sample Phase bit

Master mode:
1 = Input data sampled at end of data output time
0 = Input data sampled at middle of data output time

Slave mode:
SMP must be cleared when SPIx is used in Slave mode.
bit 8 CKE: SPIx Clock Edge Select bit®
1 = Serial output data changes on transition from active clock state to Idle clock state (see bit 6)
0 = Serial output data changes on transition from Idle clock state to active clock state (see bit 6)
bit 7 SSEN: Slave Select Enable bit (Slave mode)®)
1 = SSx pin is used for Slave mode
0 = SSx pin is not used by module; pin controlled by port function
bit 6 CKP: Clock Polarity Select bit
1 = Idle state for clock is a high level; active state is a low level
0 = Idle state for clock is a low level; active state is a high level
bit 5 MSTEN: Master Mode Enable bit

1 = Master mode
0 = Slave mode

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: Do not set both primary and secondary prescalers to a value of 1:1.
3:  This bit must be cleared when FRMEN = 1.

© 2008-2014 Microchip Technology Inc. DS70000318G-page 221



dsPIC33FJ06GS101/X02 and dsPIC33FJ16GSX02/X04

REGISTER 18-1: UxMODE: UARTx MODE REGISTER (CONTINUED)

bit 4 URXINV: UARTX Receive Polarity Inversion bit
1 = UxRX Idle state is ‘0’
0 = UxRX Idle state is ‘1’
bit 3 BRGH: High Baud Rate Enable hit
1 = BRG generates 4 clocks per bit period (4x baud clock, High-Speed mode)
0 = BRG generates 16 clocks per bit period (16x baud clock, Standard mode)
bit 2-1 PDSEL<1:0>: Parity and Data Selection bits
11 = 9-bit data, no parity
10 = 8-bit data, odd parity
01 = 8-bit data, even parity
00 = 8-hit data, no parity
bit 0 STSEL: Stop Bit Selection bit

1 = Two Stop bits
0 = One Stop bit

Note 1. Referto“UART” (DS70188) in the “dsPIC33F/PIC24H Family Reference Manual” for information on
enabling the UART module for receive or transmit operation.

2. This feature is only available for the 16x BRG mode (BRGH = 0).

© 2008-2014 Microchip Technology Inc. DS70000318G-page 235



dsPIC33FJ06GS101/X02 and dsPIC33FJ16GSX02/X04

19.4 ADC Control Registers

The ADC module uses the following control and status

registers:

ADCON: Analog-to-Digital Control Register
ADSTAT: Analog-to-Digital Status Register
ADBASE: Analog-to-Digital Base Register(1,2)
ADPCFG: Analog-to-Digital Port Configuration
Register

ADCPCO: Analog-to-Digital Convert Pair Control
Register 0

ADCPC1: Analog-to-Digital Convert Pair Control
Register 1

ADCPC2: Analog-to-Digital Convert Pair Control
Register 2(1)

ADCPC3: Analog-to-Digital Convert Pair Control
Register 3(1)

The ADCON register controls the operation of the
ADC module. The ADSTAT register displays the
status of the conversion processes. The ADPCFG
registers configure the port pins as analog inputs or
as digital 1/0. The ADCPCx registers control the
triggering of the ADC conversions. See Register 19-1
through Register 19-8 for detailed bit configurations.

Note: A unique feature of the ADC module is its
ability to sample inputs in an asynchronous
manner.  Individual Sample-and-Hold
circuits can be triggered independently of
each other.
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REGISTER 19-6: ADCPC1: ANALOG-TO-DIGITAL CONVERT PAIR
CONTROL REGISTER 1

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
IRQEN3W | PEND3® | sSWTRG3W | TRGSRC34M | TRGSRC33M | TRGSRC32W [ TRGSRC31W [ TRGSRC30W
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
IRQEN2 | PEND2@ | SWTRG2® | TRGSRC24®@) | TRGSRC23@)| TRGSRC22(d [ TRGSRC21® | TRGSRC20®
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 IRQENS: Interrupt Request Enable 3 bit(1)

1 = Enables IRQ generation when requested conversion of Channels AN7 and AN6 is completed
0 = IRQ is not generated
bit 14 PEND3: Pending Conversion Status 3 bit()
1 = Conversion of Channels AN7 and ANG is pending; set when selected trigger is asserted
0 = Conversion is complete
bit 13 SWTRG3: Software Trigger 3 bitH)

1 = Starts conversion of AN7 and ANG6 (if selected by the TRGSRCx bits)®)
This bit is automatically cleared by hardware when the PEND3 bit is set.
0 = Conversion has not started

Note 1. These bits are available in the dsPIC33FJ16GS402/404, dsPIC33FJ16GS504, dsPIC33FJ16GS502 and
dsPIC33FJ06GS101 devices only.

2: These bits are available in the dsPIC33FJ16GS502, dsPIC33FJ16GS504, dsPIC33FJ06GS102,
dsPIC33FJ06GS202 and dsPIC33FJ16GS402/404 devices only.

3: The trigger source must be set as a global software trigger prior to setting this bit to ‘1". If other conversions
are in progress, then the conversion will be performed when the conversion resources are available.
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21.8 Code Protection and
CodeGuard™ Security

The dsPIC33FJ06GS101/X02 and
dsPIC33FJ16GSX02/X04 devices offer the intermediate
implementation of CodeGuard™ Security. CodeGuard
Security enables multiple parties to securely share
resources (memory, interrupts and peripherals) on a
single chip. This feature helps protect individual
Intellectual Property (IP) in collaborative system designs.

When coupled with software encryption libraries, Code-
Guard™ Security can be used to securely update Flash
even when multiple IPs reside on a single chip.

TABLE 21-3: CODE FLASH SECURITY
SEGMENT SIZES FOR
6-Kbyte DEVICES

Configuration Bits

= 000000h
VS=256IW  |noo1FEh

BSS<2:0> =x11 000400h

GS=1792 IW  |000800h
0K QQOFFEh
001000

002BFEh

_ 000000h
VS =256 IW 0001FEh

- 000200
BS=256 W |oo03FEh

BSS<2:0> =x10 000400h

GS =1536 IW 888555’?

296 882666m

002BFEh

_ 000000h
VS =256 IW 0001FEh

BSS<2:0> = x01 Bs=768 1w |J993E5N

= 000800
768 GS =10241W Q00FFER

000000h

VS =256 IW 888%55}1:

880460
BS = 1792 IW 0007FEh
000800
1792 0Q0FFEh
001000

BSS<2:0> =x00

002BFEh

The code protection features are controlled by the
Configuration registers: FBS and FGS.

Secure segment and RAM protection is not implemented
in dsPIC33FJ06GS101/X02 and
dsPIC33FJ16GSX02/X04 devices.

Note: Refer to “CodeGuard™ Security”
(DS70199) for further information on
CodeGuard Security usage, configuration

and operation.

TABLE 21-4: CODE FLASH SECURITY
SEGMENT SIZES FOR
16-Kbyte DEVICES

Configuration Bits

= 000000h
VS=256IW  |00o1FEh

000200h

BSS<2:0>=x11 888280 n

0007FENh
000800

0K = 000FFEh

002BFEh

= 000000h
VS=256IW  |0001FEh

Z 000200h
BS=256 W  |g003FEh

BSS<2:0> =x10 800400h
FEh
84661
256 Q00FFEhR
001000
GS =5120 IW

002BFEh

_ 000000h
VS =256 IW 0001FEh

BSS<2:0> = x01 Bs=768 1w 909355

768
GS = 4608 IW

VS =256 IW 0001FEh

BSS<2:0> = x00 BS=17921w (393356

1792

GS =3584 IW
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Most instructions are a single word. Certain
double-word instructions are designed to provide all the
required information in these 48 bits. In the second
word, the 8 MSbs are ‘O’s. If this second word is
executed as an instruction (by itself), it will execute as
a NOP.

The double-word instructions execute in two instruction
cycles.

Most single-word instructions are executed in a single
instruction cycle, unless a conditional test is true, or the
Program Counter is changed as a result of the
instruction. In these cases, the execution takes two

(unconditional/computed branch), indirect CALL/ GOTO,
all Table Reads and Table Writes and RETURN RETFI E
instructions, which are single-word instructions but take
two or three cycles. Certain instructions that involve
skipping over the subsequent instruction require either
two or three cycles if the skip is performed, depending
on whether the instruction being skipped is a single-word
or two-word instruction. Moreover, double-word moves
require two cycles.

Note: For more details on the instruction set,
refer to the “16-bit MCU and DSC

Programmer’s Reference Manual”

instruction cycles with the additional instruction cycle(s) (DS70157).
executed as a NOP. Notable exceptions are the BRA
TABLE 22-1: SYMBOLS USED IN OPCODE DESCRIPTIONS
Field Description

#text Means literal defined by “t ext”

(text) Means “content of t ext ”

[text] Means “the location addressed by t ext ”

{} Optional field or operation

<n:m> Register bit field

.b Byte mode selection

d Double-Word mode selection

.S Shadow register select

W Word mode selection (default)

Acc One of two accumulators {A, B}

AWB Accumulator Write-Back Destination Address register e {W13, [W13]+ = 2}
bit4 4-bit bit selection field (used in word-addressed instructions) e {0...15}
C,DC,N,0V, Z MCU Status bits: Carry, Digit Carry, Negative, Overflow, Sticky Zero
Expr Absolute address, label or expression (resolved by the linker)

f File register address € {0x0000...0x1FFF}

litl 1-bit unsigned literal € {0,1}

lit4 4-bit unsigned literal € {0...15}

lit5 5-bit unsigned literal € {0...31}

lit8 8-bit unsigned literal € {0...255}

lit10 10-bit unsigned literal € {0...255} for Byte mode, {0:1023} for Word mode
lit14 14-bit unsigned literal € {0...16384}

lit16 16-bit unsigned literal € {0...65535}

lit23 23-bit unsigned literal € {0...8388608}; LSb must be ‘0’

None Field does not require an entry, can be blank

OA, OB, SA, SB DSP Status bits: ACCA Overflow, ACCB Overflow, ACCA Saturate, ACCB Saturate
PC Program Counter

Slit10 10-bit signed literal € {-512...511}

Slit16 16-bit signed literal € {-32768...32767}

Slité 6-bit signed literal € {-16...16}

Wb Base W register e {W0..W15}

wd Destination W register € { Wd, [wd], [Wd++], [Wd--], [++Wd], [--Wd] }
Wdo Destination W register

{Wnd, [Wnd], [Wnd++], [Wnd--], [++Wnd], [--Wnd], [Wnd+WHb] }

Wm,Wn Dividend, Divisor Working register pair (Direct Addressing)
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TABLE 22-2: INSTRUCTION SET OVERVIEW (CONTINUED)

lI?’njs;stf Qiiﬁ?&% Assembly Syntax Description V\fo ?(fjs C)#:c(itfes Stitflfj:c't:éadgs
10 BTSC BTSC f,#bit4 Bit Test f, Skip if Clear 1 1 None
(2 or 3)
BTSC W, #bi t 4 Bit Test Ws, Skip if Clear 1 1 None
(2 or 3)
11 BTSS BTSS f,#bit4 Bit Test f, Skip if Set 1 1 None
(2 or3)
BTSS W, #bi t 4 Bit Test Ws, Skip if Set 1 1 None
(2 or 3)
12 BTST BTST f,#bit4 Bit Test f 1 1 z
BTST.C W, #bit4 Bit Test Ws to C 1 1 C
BTST.Z W, #bit4 Bit Test Ws to Z 1 1 z
BTST.C W, W Bit Test Ws<Wb> to C 1 1 (3
BTST.Z W, Wb Bit Test Ws<Whb> to Z 1 1 z
13 BTSTS BTSTS f,#bit4 Bit Test then Set f 1 1 z
BTSTS.C W, #bit4 Bit Test Ws to C, then Set 1 1 C
BTSTS.Z W, #bit4 Bit Test Ws to Z, then Set 1 1 z
14 CALL CALL 1it23 Call Subroutine 2 2 None
CALL Wh Call Indirect Subroutine 1 2 None
15 CLR CLR f f = 0x0000 1 1 None
CLR WREG WREG = 0x0000 1 1 None
CLR \U' Ws = 0x0000 1 1 None
CLR Acc, W, Wd, W, Wd, AVWB Clear Accumulator 1 1 OA,0OB,SA,SB
16 CLRWDT CLRWDT Clear Watchdog Timer 1 1 WDTO,Sleep
17 com com f f=f 1 1 N,z
oM f, WVREG WREG = f 1 1 N,Z
oM Vs, Wi wd = Ws 1 1 N,Z
18 CcP CcP f Compare f with WREG 1 1 C,DC,N,0V,Z
cP Wb, #lit5 Compare Wb with lit5 1 1 C,DC,N,0V,Z
cP W, W Compare Wb with Ws (Wb — Ws) 1 1 C,DC,N,0V,Z
19 CPO CPO f Compare f with 0x0000 1 1 C,DC,N,0V,Z
CPO 03 Compare Ws with 0x0000 1 1 C,DC,N,0V,Z
20 CPB CPB f Compare f with WREG, with Borrow 1 1 C,DC,N,0V,Z
CPB Wb, #lit5 Compare Wb with lit5, with Borrow 1 1 C,DC,N,0V,Z
CPB W, W& Compare Wb with Ws, with Borrow 1 1 C,DC,N,0V,Z
(Wb - Ws -C)
21 CPSEQ CPSEQ W, Wh Compare Wb with Wn, Skip if = 1 1 None
(2 or 3)
22 CPSGT CPSGT Wb, W Compare Wb with Wn, Skip if > 1 1 None
(2 or3)
23 CPSLT CPSLT W, Wh Compare Wb with Wn, Skip if < 1 1 None
(2 or 3)
24 CPSNE CPSNE Wb, W Compare Wb with Wn, Skip if # 1 1 None
(2 or 3)
25 DAW DAW Wh Whn = Decimal Adjust Wn 1 1 C
26 DEC DEC f f=f-1 1 1 C,DC,N,0V,Z
DEC f, WREG WREG =f-1 1 1 C,DC,N,0V,Z
DEC W, Wi Wd=Ws-1 1 1 C,DC,N,0V,Z
27 DEC2 DEC2 f f=f-2 1 1 C,DC,N,0V,Z
DEC2 f, WREG WREG =f-2 1 1 C,DC,N,0V,Z
DEC2 W, Wi Wd =Ws -2 1 1 C,DC,N,0V,Z
28 DI Sl DI Sl #litl4a Disable Interrupts for k Instruction Cycles 1 1 None
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TABLE 22-2: INSTRUCTION SET OVERVIEW (CONTINUED)
IIanf}?rB Gii;n;ali{ Assembly Syntax Description V\fg?; s Cj cOI:) s ert#: C't::jgs
48 MPY MPY Multiply Wm by Wn to Accumulator 1 1 OA,0B,0AB,
Wit Wh, Acc, Wk, Wd, W, Wd SA,SB,SAB
MPY Square Wm to Accumulator 1 1 OA,0B,0AB,
Wit Wn Acc, Wk, Wd, W, Wd SA,SB,SAB
49 MPY. N MPY. N -(Multiply Wm by Wn) to Accumulator 1 1 None
Wit Wh, Acc, W, Wkd, W, Wd
50 MSC MSC Wit Wn Acc, Wk, Wkd, W, Wd | Multiply and Subtract from Accumulator 1 1 OA,0B,0AB,
, SA,SB,SAB
AVB
51 MUL MJL. SS Wb, W, Whd {Wnd + 1, Wnd} = signed(Wb) * signed(Ws) 1 1 None
MJL. SU Wb, W, Whd {Wnd + 1, Wnd} = signed(Wb) * unsigned(Ws) 1 1 None
MJL.US Wb, W, Whd {Wnd + 1, Wnd} = unsigned(Whb) * signed(Ws) 1 1 None
MJL. UU Wb, W, Whd {Wnd + 1, Wnd} = unsigned(Whb) * 1 1 None
unsigned(Ws)
MJL. SU Wb, #lit5, Wwid {Wnd + 1, Wnd} = signed(Wb) * unsigned(lit5) 1 1 None
MJL. UU Wb, #lit5, Wwid {Wnd + 1, Wnd} = unsigned(Whb) * 1 1 None
unsigned(lit5)
MUL f W3:W2 = f* WREG 1 1 None
52 NEG NEG Acc Negate Accumulator 1 1 OA,0B,0AB,
SA,SB,SAB
NEG f f=f+1 1 1 C,DC,N,0V,Z2
NEG f, W\REG WREG =f+1 1 1 C,DC,N,0V,Z
NEG W, Wi wd=Ws +1 1 1 C,DC,N,0V,Z
53 NOP NOP No Operation 1 1 None
NOPR No Operation 1 1 None
54 pPoP pPoP f Pop f from Top-of-Stack (TOS) 1 1 None
pPoP Wo Pop from Top-of-Stack (TOS) to Wdo 1 1 None
PCP. D Whd Pop from Top-of-Stack (TOS) to 1 2 None
W(nd):W(nd + 1)
POP. S Pop Shadow Registers 1 1 All
55 PUSH PUSH f Push f to Top-of-Stack (TOS) 1 1 None
PUSH Wso Push Wso to Top-of-Stack (TOS) 1 1 None
PUSH.D Whs Push W(ns):W(ns + 1) to Top-of-Stack (TOS) 1 2 None
PUSH. S Push Shadow Registers 1 1 None
56 PVRSAV PVRSAV #litl Go into Sleep or Idle mode 1 1 WDTO,Sleep
57 RCALL RCALL Expr Relative Call 1 2 None
RCALL Wh Computed Call 1 2 None
58 REPEAT REPEAT #lit14 Repeat Next Instruction lit14 + 1 times 1 1 None
REPEAT W Repeat Next Instruction (Wn) + 1 times 1 1 None
59 RESET RESET Software Device Reset 1 1 None
60 RETFI E RETFI E Return from interrupt 1 3(2) None
61 RETLW RETLW #it10, Wh Return with Literal in Wn 1 3(2) None
62 RETURN RETURN Return from Subroutine 1 3(2) None
63 RLC RLC f f = Rotate Left through Carry f 1 1 C,N,Z
RLC f, WREG WREG = Rotate Left through Carry f 1 1 C\N,Zz
RLC Ws, Wi Wd = Rotate Left through Carry Ws 1 1 CN,Zz
64 RLNC RLNC f f = Rotate Left (No Carry) f 1 1 N,Z
RLNC f, WREG WREG = Rotate Left (No Carry) f 1 1 N,Z
RLNC W, Wi Wd = Rotate Left (No Carry) Ws 1 1 N,Z
65 RRC RRC f f = Rotate Right through Carry f 1 1 CN,Z
RRC f, WREG WREG = Rotate Right through Carry f 1 1 C\N,Zz
RRC Ws, Wi Wd = Rotate Right through Carry Ws 1 1 CN,Z
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24.0 ELECTRICAL CHARACTERISTICS

This section provides an overview of dsPIC33FJ06GS101/X02 and dsPIC33FJ16GSX02/X04 electrical characteristics.
Additional information will be provided in future revisions of this document as it becomes available.

Absolute maximum ratings for the dsPIC33FJ06GS101/X02 and dsPIC33FJ16GSX02/X04 family are listed below.
Exposure to these maximum rating conditions for extended periods may affect device reliability. Functional operation of
the device at these or any other conditions above the parameters indicated in the operation listings of this specification
is not implied.

Absolute Maximum Ratings®

Ambient temMpPEerature UNAET DIAS...........oiiiiiiiiiie ittt e s e e s e e e e e st be e e e e e sntbe e e e s ensaee s -40°C to +125°C
SEOIAQE tEIMPEIALUIE ... .ttt e e e e e e e e e e e e e e e e e bbb bbbt et bt b et e e eeeeaeaeeeeasaaesaaa e a b nbnbebbbeeaeaeaeeeaeenaans -65°C to +150°C

Voltage 0N VDD With FESPECE 10 VSS .....eiiiiiiiiiiie ettt ettt ettt e et e e e e e st e e e e e e ntbe e e e e e e nneeas -0.3V to +4.0V
Voltage on any pin that is not 5V tolerant, with respect to vss® -0.3V to (VDD + 0.3V)
Voltage on any 5V tolerant pin with respect to Vss, when VDD > B.0VE) e, -0.3V to +5.6V
Voltage on any 5V tolerant pin with respect to Vss, when VDD < B.OVE) e, -0.3V to (VDD + 0.3V)
Maximum CUITENE QUL OF WSS PN w.iiiiiiiiiieie ettt e e e e ettt e e e s et et e e s e st e e e e e e s e ssta e et e e s ssb e et e e s snnsbeeaeeeannnnees 300 mA
Maximum current into VDD pin(z) ........................................................................................................................... 250 mA
Maximum current sourced/sunk by any 4X 1/O PN ........oo it e e e e ee e e 15 mA
Maximum current sourced/sunk by any 8X 1/O PN ........oo it e e e a e 25 mA
Maximum current sourced/sunk by any 16X I/O PiN......coiiiiiiioiiiis e e e e e e e 45 mA
Maximum current SUNK DY @Il POIS .. ..uuuiiiiiiiiiiie ettt s et e e e e et e e e e e s bbb e e e e e s ete e e e esatbaeeeeaasaraeas 200 mA
Maximum current SOUrCed BY all POTESD) ...t e ettt e e, 200mA

Note 1. Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the
device. This is a stress rating only, and functional operation of the device at those or any other conditions
above those indicated in the operation listings of this specification is not implied. Exposure to maximum
rating conditions for extended periods may affect device reliability.

Maximum allowable current is a function of device maximum power dissipation (see Table 24-2).

See the “Pin Diagrams” section for 5V tolerant pins.
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TABLE 24-10: 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

Param.| Symbol Characteristic Min. Typ. | Max. | Units Conditions
Output Low Voltage
1/0 Pins: _
4x Sink Driver Pins — RAO-RA2, | — | — | 04 | v ISOeLeSI\?ortT;Ai VpD = 3.3V
RB0-RB2, RB5-RB10, RB15,
RC1, RC2, RC9, RC10
Output Low Voltage
DO10 |VoL 1/0 Pins: L L 04 v loL <10 mA, VbD = 3.3V
8x Sink Driver Pins — RCO, ' See Note 1
RC3-RC8, RC11-RC13
Output Low Voltage
1/0 Pins: L L 04 Vv loL <18 mA, VbD = 3.3V
16x Sink Driver Pins — RA3, ' See Note 1
RA4, RB3, RB4, RB11-RB14
Output High Voltage
1/0 Pins:
4x Source Driver Pins — 24 i i Vv IoH > -6 mA, VDD = 3.3V
RAO-RA2, RB0-RB2, RB5- ' See Note 1
RB10, RB15, RC1, RC2, RC9,
RC10
Output High Voltage
D020 IVOH )6 pins; oa | _ | _ | y |lon=-10mA vbo=33V
8x Source Driver Pins — RCO, ' See Note 1
RC3-RC8, RC11-RC13
Output High Voltage
1/0 Pins: 24 . . v IOH > -18 mA, VDD = 3.3V
16x Source Driver Pins — RA3, ' See Note 1
RA4, RB3, RB4, RB11-RB14
Output High Voltage 15 L L IoH > -12 mA, VDD = 3.3V
1/0 Pins: ' See Note 1
4x Source Driver Pins — IoH > -11 mA, VDD = 3.3V
RAO-RA2, RBO-RB2, 2.0 - | — V' lsee Note 1
RB5-RB10, RB15, RC1, RC2
! ' ’ ! IoH > -3 mA, VDD = 3.3V
RC9, RC10 3.0 — — See Note 1
Output High Voltage 15 . . IoH > -16 mA, VDD = 3.3V
8x Source Driver Pins — RCO, ’ See Note 1
RC3-RC8, RC11-RC13 _ —
DO20A [VoH1 20 . . Vv IOH > -12 mA, VDD = 3.3V
See Note 1
3.0 . . IOH > -4 mA, VDD = 3.3V
' See Note 1
Output High Voltage 15 . . IoH > -30 mA, VDD = 3.3V
1/0 Pins: ' See Note 1
16x Source Driver Pins — RA3, IoH > -25 mA, VDD = 3.3V
RA4, RB3, RB4, RB11-RB14 2.0 - | — V' lsee Note 1
30 . . IOH > -8 mA, VDD = 3.3V
’ See Note 1
Note 1: Parameters are characterized, but not tested.
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TABLE 24-17: 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
Pilr;im Symbol Characteristic Min Typ(l) Max | Units Conditions

0S50 |FPLLI PLL Voltage Controlled 0.8 — 8 MHz [ECPLL, XTPLL modes

Oscillator (VCO) Input

Frequency Range
0S51  |Fsys On-Chip VCO System 100 — 200 MHz

Frequency
0S52 |TLock PLL Start-up Time (Lock Time) 0.9 15 3.1 mS
0S53  |DcLk CLKO Stability (Jitter)©@ -3 0.5 3 % |Measured over 100 ms

period

Note 1. Datain “Typ” column is at 3.3V, +25°C unless otherwise stated. Parameters are for design guidance only
and are not tested in manufacturing.

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 bases
or communication clocks use this formula:

Peripheral Clock Jitter = DeLK
( Fosc
Peripheral Bit Rate Cloc

For example: Fosc = 32 MHz, DcLk = 3%, SPI bit rate clock (i.e., SCKXx) is 2 MHz.

0, 0,
SPI SCK Jitter = | —2CLK | _ [%J - [M} = 0.75%
(32 MHZ) J/16 4
2 MHz

TABLE 24-18: AUXILIARY 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
Pilr;im Symbol Characteristic Min Typ(l) Max | Units Conditions

0S56 |FHPOUT |On-Chip 16x PLL CCO 112 118 120 MHz

Frequency
0S57 |FHPIN On-Chip 16x PLL Phase 7.0 7.37 7.5 MHz

Detector Input Frequency
0OS58 |Tsu Frequency Generator Lock — — 10 us

Time

Note 1. Datain “Typ” column is at 3.3V, +25°C unless otherwise stated. Parameters are for design guidance only
and are not tested in manufacturing.
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FIGURE 24-21: I2Cx BUS START/STOP BITS TIMING CHARACTERISTICS (SLAVE MODE)

Start Stop
Condition Condition
FIGURE 24-22: [2Cx BUS DATA TIMING CHARACTERISTICS (SLAVE MODE)
120> e e 1S ; —» e 1521

-— 1S10—

SCLx
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25.0 HIGH-TEMPERATURE ELECTRICAL CHARACTERISTICS

This section provides an overview of dsPIC33FJ06GS101/X02 and dsPIC33FJ16GSX02/X04 electrical characteristics
for devices operating in an ambient temperature range of -40°C to +150°C.

| Note: Programming of the Flash memory is not allowed above +125°C. I

The specifications between -40°C to +150°C are identical to those shown in Section 24.0 “Electrical Characteristics”
for operation between -40°C to +125°C, with the exception of the parameters listed in this section.

Parameters in this section begin with an H, which denotes High temperature. For example, Parameter DC10 in
Section 24.0 “Electrical Characteristics” is the Industrial and Extended temperature equivalent of HDC10.

Absolute maximum ratings for the dsPIC33FJ06GS101/X02 and dsPIC33FJ16GSX02/X04 high-temperature devices
are listed below. Exposure to these maximum rating conditions for extended periods can affect device reliability.
Functional operation of the device at these or any other conditions above the parameters indicated in the operation
listings of this specification is not implied.

Absolute Maximum Ratings®

Ambient temperature UNAEr DIAS®) ..ottt ere e e e eeenan -40°C to +150°C
i le] = To =R (=T n ] 1= = LN £ T PPPPPPPRPT -65°C to +160°C

Voltage 0N VDD With FESPECE 10 VSS ....eeeiiiiiiiiiie ettt e et e e e e st e e e e e e nnbe e e e e e nnneas -0.3V to +4.0V
Voltage on any pin that is not 5V tolerant with respect to Vss@ -0.3V to (VDD + 0.3V)
Voltage on any 5V tolerant pin with respect to Vss when VDD < 3.0V e, -0.3V to (VDD + 0.3V)
Voltage on any 5V tolerant pin with respect to Vss when VDD > B0V e, -0.3Vt0 5.6V

Maximum CUITENE QUL OF WSS PN .oiiiiiiiiiii et ettt e s et e e s e et e e e e e s as e e e e e esaatbeeeeeaatbaaeeesansbaneaeans
Maximum CUITENT N0 VDD PIN) ... .ottt e et e st e e ee e s ees s eeenee e,
MaximUM JUNCEION TEIMPEIALUIE ... iteeie e e ettt ee e e ettt e e e ekt e et ee e e e ettt e ae e e e e e eeeeeaaameeeeeasaaneeeeeeeaaneeeeeannsseeaeeansaenens
Maximum current sourced/sunk by any 4X /O PN ........ooi oo e e e e e e e et aeeeee e e e
Maximum current sourced/sunk by any 8X 1/O PN .......coi it e e e e e e eeee e
Maximum current sourced/sunk by any 16x I/O pin
Maximum current sunk by all ports COMDINEM ...........oviiiii e e eaaaaaee s
Maximum current sourced by all ports combined®

Note 1: Stresses above those listed under “Absolute Maximum Ratings” can cause permanent damage to the
device. This is a stress rating only, and functional operation of the device at those or any other conditions
above those indicated in the operation listings of this specification is not implied. Exposure to maximum
rating conditions for extended periods can affect device reliability.

Maximum allowable current is a function of device maximum power dissipation (see Table 25-2).

AEC-Q100 reliability testing for devices intended to operate at 150°C is 1,000 hours. Any design in which
the total operating time from 125°C to 150°C will be greater than 1,000 hours is not warranted without prior
written approval from Microchip Technology Inc.

4: Refer to the “Pin Diagrams” section for 5V tolerant pins.
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