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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"

Obsolete

dsPIC

16-Bit

40 MIPs

12C, IrDA, LINbus, SPI, UART/USART
Brown-out Detect/Reset, POR, PWM, WDT
21

6KB (2K x 24)

FLASH

256 x 8

3V ~ 3.6V

A/D 6x10b

Internal

-40°C ~ 125°C (TA)

Surface Mount

28-SOIC (0.295", 7.50mm Width)
28-S0IC
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TABLE 4-15: HIGH-SPEED PWM GENERATOR 4 REGISTER MAP FOR dsPIC33FJ06GS001, dsPIC33FJ06GS101A AND
dsPIC33FJ09GS302

File Name g‘ff:;t Bit15 | Bit14 | Bit13 | Bit12 | Bit11 Bit 10 Bit 9 Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 Bit 1 Bit 0 ReA;I(Iets
PWMCON4 | 0480 | FLTSTAT | CLSTAT | TRGSTAT | FLTIEN | CLIEN | TRGIEN | ITB MDCS DTC<1:0> _ _ _ CAM | XPRES IUE 0000
IOCON4 | 0482 | PENH | PENL | POLH | POLL PMOD<1:0> OVRENH | OVRENL | OVRDAT<1:0> | FLTDAT<1:0> CLDAT<1:0> SWAP | OSYNC | 0000
FCLCON4 | 0484 | IFLTMOD CLSRC<4:0> CLPOL | CLMOD FLTSRC<4:0> FLTPOL FLTMOD<1:0> 0000
PDC4 0486 PDC4<15:0> 0000
PHASE4 | 0488 PHASE4<15:0> 0000
DTR4 048A —_ _ DTR4<13:0> 0000
ALTDTR4 | 048C —_ _ ALTDTR4<13:0> 0000
sbc4 048E SDC4<15:0> 0000
SPHASE4 | 0490 SPHASE4<15:0> 0000
TRIG4 0492 TRGCMP<15:3> [ [ — _ 0000
TRGCON4 | 0494 TRGDIV<3:0> _ —_ — | — Jom ] — ] TRGSTRT<5:0> 0000
STRIG4 0496 STRGCMP<15:3> _ —_ _ 0000
PWMCAP4 | 0498 PWMCAP4<15:3> _ —_ _ 0000
LEBCON4 | 049A | PHR PHF PLR PLF | FLTLEBEN | CLLEBEN LEB<6:0> _ —_ _ 0000
AUXCON4 | 049E | HRPDIS |HRDDIS| — —_ _ —_ — [ = 1T =T =1 CHOPSEL<3:0> CHOPHEN | CHOPLEN | 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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dsPIC33FJ06GS001/101A/102A/202A and dsPIC33FJ09GS302

FIGURE 4-7: BIT-REVERSED ADDRESS EXAMPLE
Sequential Address
b15|b14|b13| b12|b11 |b10[ b9 | b8 | b7 | b6 | b5 |b4 | b3 b2 | b1| O
Bit Locations Swapped Left-to-Right
Y Around Center of Binary Value
b15|b14|b13| b12|b11|b10| b9 | b8 [ b7 | b6 | b5| b1 | b2 | b3 |b4 | O
Bit-Reversed Address
Pivot Point
XB = 0x0008 for a 16-Word Bit-Reversed Buffer
TABLE 4-40: BIT-REVERSED ADDRESS SEQUENCE (16-ENTRY)
Normal Address Bit-Reversed Address
A3 A2 A1 A0 Decimal A3 A2 A1 A0 Decimal

0 0 0 0 0 0 0 0 0 0

0 0 0 1 1 1 0 0 0 8

0 0 1 0 2 0 1 0 0 4

0 0 1 1 3 1 1 0 0 12

0 1 0 0 4 0 0 1 0 2

0 1 0 1 5 1 0 1 0 10

0 1 1 0 6 0 1 1 0 6

0 1 1 1 7 1 1 1 0 14

1 0 0 0 8 0 0 0 1 1

1 0 0 1 9 1 0 0 1 9

1 0 1 0 10 0 1 0 1 5

1 0 1 1 1 1 1 0 1 13

1 1 0 0 12 0 0 1 1 3

1 1 0 1 13 1 0 1 1 1"

1 1 1 0 14 0 1 1 1 7

1 1 1 1 15 1 1 1 1 15
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dsPIC33FJ06GS001/101A/102A/202A and dsPIC33FJ09GS302

REGISTER 6-1: RCON: RESET CONTROL REGISTER(" (CONTINUED)
bit 1 BOR: Brown-out Reset Flag bit

1 = A Brown-out Reset has occurred

0 = A Brown-out Reset has not occurred
bit 0 POR: Power-on Reset Flag bit

1 = A Power-on Reset has occurred
0 = A Power-on Reset has not occurred

Note 1: All of the Reset status bits can be set or cleared in software. Setting one of these bits in software does not
cause a device Reset.

2: |If the FWDTEN Configuration bit is ‘1’ (unprogrammed), the WDT is always enabled, regardless of the
SWDTEN bit setting.

© 2011-2012 Microchip Technology Inc. DS75018C-page 81



dsPIC33FJ06GS001/101A/102A/202A and dsPIC33FJ09GS302

REGISTER 7-18:

IEC7: INTERRUPT ENABLE CONTROL REGISTER 7

u-0 U-0 u-0 U-0 u-0 u-0 U-0 U-0
bit 15 bit 8
U-0 U-0 u-0 R/W-0 U-0 U-0 R/W-0 R/W-0
- - - ADCPS6IE - - ADCP3IE() | ADCP2IE®?)
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 Unimplemented: Read as ‘0’
bit 4 ADCPG6IE: ADC Pair 6 Conversion Done Interrupt Enable bit

1 = Interrupt request is enabled
0 = Interrupt request is not enabled

bit 3-2 Unimplemented: Read as ‘0’

bit 1 ADCP3IE: ADC Pair 3 Conversion Done Interrupt Enable bit(")
1 = Interrupt request is enabled
0 = Interrupt request is not enabled

bit 0 ADCP2IE: ADC Pair 2 Conversion Done Interrupt Enable bit(2)

1 = Interrupt request is enabled
0 = Interrupt request is not enabled

Note 1: This bitis not implemented in dsPIC33FJO6GS102A/202A devices.
2: This bit is not implemented in dsPIC33FJ06GS001/101A devices.

DS75018C-page 106
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dsPIC33FJ06GS001/101A/102A/202A and dsPIC33FJ09GS302

REGISTER 7-20: IPC1: INTERRUPT PRIORITY CONTROL REGISTER 1

u-0 R/W-1 R/W-0 R/W-0 u-0 u-0 U-0 U-0
= T2IP<2:0> — — — _
bit 15 bit 8
U-0 U-0 u-0 U-0 u-0 u-0 U-0 U-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 T2IP<2:0>: Timer2 Interrupt Priority bits

111 = Interrupt is Priority 7 (highest priority interrupt)

001 = Interrupt is Priority 1
000 = Interrupt source is disabled

bit 11-0 Unimplemented: Read as ‘0’

DS75018C-page 108 © 2011-2012 Microchip Technology Inc.




dsPIC33FJ06GS001/101A/102A/202A and dsPIC33FJ09GS302

REGISTER 7-34: IPC29: INTERRUPT PRIORITY CONTROL REGISTER 29

uU-0 uU-0 uU-0 uU-0 U-0 uU-0 uU-0 uU-0
bit 15 bit 8
uU-0 uU-0 u-0 u-0 u-0 R/W-1 R/W-0 R/W-0
— — — — — ADCP6IP<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 15-3 Unimplemented: Read as ‘0’
bit 2-0 ADCP6IP<2:0>: ADC Pair 6 Conversion Done Interrupt Priority bits

111 = Interrupt is Priority 7 (highest priority interrupt)

001 = Interrupt is Priority 1
000 = Interrupt source is disabled

DS75018C-page 120 © 2011-2012 Microchip Technology Inc.



dsPIC33FJ06GS001/101A/102A/202A and dsPIC33FJ09GS302

REGISTER 8-7: LFSR: LINEAR FEEDBACK SHIFT REGISTER

U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— LFSR<14:8>
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
LFSR<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 Unimplemented: Read as ‘0’
bit 14-0 LFSR<14:0>: Pseudo Random FRC Trim Value bits

© 2011-2012 Microchip Technology Inc. DS75018C-page 133




dsPIC33FJ06GS001/101A/102A/202A and dsPIC33FJ09GS302

10.9 Peripheral Pin Select Registers Not all Output Remappable Peripheral registers are
) ) ) implemented on all devices. See the register
The following registers are implemented for remappable description of the specific register for further details.

peripheral configuration:

* 15 Input Remappable Peripheral Registers
* 19 Output Remappable Peripheral Registers

Note: Input and output register values can only
be changed if IOLOCK (OSCCON<6>) = 0.
See Section 10.6.3.1 “Control Register
Lock” for a specific command sequence.

REGISTER 10-1: RPINRO: PERIPHERAL PIN SELECT INPUT REGISTER 0

uU-0 uU-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
— — INT1R<5:0>
bit 15 bit 8
uU-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bitis set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-14 Unimplemented: Read as ‘0’
bit 13-8 INT1R<5:0>: Assign External Interrupt 1 (INTR1) to the Corresponding RPn Pin bits

111111 = Input tied to Vss

100011 = Input tied to RP35
100010 = Input tied to RP34
100001 = Input tied to RP33
100000 = Input tied to RP32

00000 = Input tied to RPO
bit 7-0 Unimplemented: Read as ‘0’

© 2011-2012 Microchip Technology Inc. DS75018C-page 153



dsPIC33FJ06GS001/101A/102A/202A and dsPIC33FJ09GS302

REGISTER 10-3: RPINR2: PERIPHERAL PIN SELECT INPUT REGISTER 2

U-0 U-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
— — T1CKR<5:0>
bit 15 bit 8
U-0 U-0 u-0 U-0 U-0 U-0 U-0 U-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 15-14 Unimplemented: Read as ‘0’

bit 13-8 T1CKR<5:0>: Assign Timer1 External Clock (T1CK) to the Corresponding RPn Pin bits

111111 = Input tied to Vss

100011 = Input tied to RP35
100010 = Input tied to RP34
100001 = Input tied to RP33
100000 = Input tied to RP32

00000 = Input tied to RPO
bit 7-0 Unimplemented: Read as ‘0’

© 2011-2012 Microchip Technology Inc.
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dsPIC33FJ06GS001/101A/102A/202A and dsPIC33FJ09GS302

FIGURE 15-2:

PARTITIONED OUTPUT PAIR, COMPLEMENTARY PWM MODE
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15.3 PWM Control Registers

The following registers control the operation of the
high-speed PWM module.

PTCON: PWM Time Base Control Register
PTCON2: PWM Clock Divider Select Register 2
PTPER: PWM Master Time Base Register(1)

SEVTCMP: PWM Special Event Compare
Register

MDC: PWM Master Duty Cycle Register
PWMCONx: PWMx Control Register

PDCx: PWMx Generator Duty Cycle Register(1)
PHASEx: PWMx Primary Phase Shift Register
DTRx: PWMx Dead-Time Register

ALTDTRx: PWMx Alternate Dead-Time Register
SDCx: PWMx Secondary Duty Cycle Register(1)

SPHASEx: PWMx Secondary Phase Shift
Register

*» TRGCONx: PWMx Trigger Control Register

* |IOCONx: PWMx I/O Control Register

* FCLCONx: PWMx Fault Current-Limit Control
Register

* TRIGx: PWMx Primary Trigger Compare Value
Register

* STRIGx: PWMx Secondary Trigger Compare
Value Register

* LEBCONx: PWMx Leading-Edge Blanking
Control Register

* PWMCAPx: Primary PWMx Time Base Capture
Register

* CHOP: PWM Chop Clock Generator Register

* AUXCONx: PWMx Auxiliary Control Register

DS75018C-page 186
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dsPIC33FJ06GS001/101A/102A/202A and dsPIC33FJ09GS302

REGISTER 15-13: TRGCONx: PWMx TRIGGER CONTROL REGISTER

R/W-0

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

TRGDIV<3:0> = = = =

bit 15

R/W-0

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

pTM™)

— TRGSTRT<5:0>

bit 7

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

bit 6
bit 5-0

Note 1:

TRGDIV<3:0>: Trigger # Output Divider bits

1111 = Trigger output for every 16th trigger event
1110 = Trigger output for every 15th trigger event
1101 = Trigger output for every 14th trigger event
1100 = Trigger output for every 13th trigger event
1011 = Trigger output for every 12th trigger event
1010 = Trigger output for every 11th trigger event
1001 = Trigger output for every 10th trigger event
1000 = Trigger output for every 9th trigger event
0111 = Trigger output for every 8th trigger event
0110 = Trigger output for every 7th trigger event
0101 = Trigger output for every 6th trigger event
0100 = Trigger output for every 5th trigger event
0011 = Trigger output for every 4th trigger event
0010 = Trigger output for every 3rd trigger event
0001 = Trigger output for every 2nd trigger event
0000 = Trigger output for every trigger event

Unimplemented: Read as ‘0’

DTM: Dual Trigger Mode bit(")

1 = Secondary trigger event is combined with the primary trigger event to create the PWM trigger.

0 = Secondary trigger event is not combined with the primary trigger event to create the PWM trigger;
two separate PWM triggers are generated

Unimplemented: Read as ‘0’

TRGSTRT<5:0>: Trigger Postscaler Start Enable Select bits

111111 = Wait 63 PWM cycles before generating the first trigger event after the module is enabled

000010 = Wait 2 PWM cycles before generating the first trigger event after the module is enabled

000001 = Wait 1 PWM cycle before generating the first trigger event after the module is enabled
000000 = Wait 0 PWM cycle before generating the first trigger event after the module is enabled

The secondary generator cannot generate PWM trigger interrupts.

DS75018C-page 196 © 2011-2012 Microchip Technology Inc.




dsPIC33FJ06GS001/101A/102A/202A and dsPIC33FJ09GS302

REGISTER 15-14: I0CONx: PWMx I/O CONTROL REGISTER (CONTINUED)

bit 3-2 CLDAT<1:0>: State for PWMxH and PWMXxL Pins if CLMODE is Enabled bits(?)
IFLTMOD (FCLCONx<15>) = 0, Normal Fault mode:
If current-limit is active, then CLDAT<1> provides the state for PWMxH.
If current-limit is active, then CLDAT<0> provides the state for PWMXxL.
IFLTMOD (FCLCONx<15>) = 1, Independent Fault mode:
CLDAT<1:0> is ignored.
bit 1 SWAP<1:0>: SWAP PWMxH and PWMxL pins
1 = PWMxH output signal is connected to PWMxL pin and PWMNXxL signal is connected to PWMxH pins
0 = PWMxH and PWMNXxL pins are mapped to their respective pins
bit 0 OSYNC: Output Override Synchronization bit

1 = Output overrides via the OVRDAT<1:0> bits are synchronized to the PWM time base
0 = Output overrides via the OVRDAT<1:0> bits occur on next CPU clock boundary

Note 1: These bits should be changed only when PTEN = 0. Changing the clock selection during operation will
yield unpredictable results.

2: State represents the active/inactive state of the PWM module depending on the POLH and POLL bit
settings.

DS75018C-page 198 © 2011-2012 Microchip Technology Inc.



dsPIC33FJ06GS001/101A/102A/202A and dsPIC33FJ09GS302

REGISTER 17-3: 12C1MSK: 12C1 SLAVE MODE ADDRESS MASK REGISTER

U-0 U-0 U-0 uU-0 uU-0 U-0 R/W-0 R/W-0
— — — — — — AMSK<9:8>
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
AMSK<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 15-10 Unimplemented: Read as ‘0’
bit 9-0 AMSK<9:0>: Mask for Address bit x Select bits

1 = Enables masking for bit x of incoming message address; bit match not required in this position
0 = Disables masking for bit x; bit match required in this position

© 2011-2012 Microchip Technology Inc. DS75018C-page 217



dsPIC33FJ06GS001/101A/102A/202A and dsPIC33FJ09GS302

REGISTER 18-2: U1STA: UART1 STATUS AND CONTROL REGISTER

R/W-0 R/W-0 R/W-0 u-0 R/W-0, HC R/W-0 R-0 R-1
UTXISEL1@ | UTXINV?® | UTXISELOR - UTXBRK(® | UTXEN(-2) | UTXBF@ | TRMT®
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R-1 R-0 R-0 R/C-0 R-0

URXISEL<1:0>(2) ADDEN®) RIDLE@) PERR® FERR(@ OERR(® | URXDA®
bit 7 bit 0
Legend: HC = Hardware Clearable bit C = Clearable bit
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 UTXISEL<1:0>: Transmission Interrupt Mode Selection bits(?

11 = Reserved; do not use

10 = Interrupt when a character is transferred to the Transmit Shift Register (TSR), and as a result,
the transmit buffer becomes empty

01 = Interrupt when the last character is shifted out of the Transmit Shift Register; all transmit
operations are completed

00 = Interrupt when a character is transferred to the Transmit Shift Register (this implies that there is
at least one character open in the transmit buffer)

bit 14 UTXINV: Transmit Polarity Inversion bit(?)

If IREN = 0:
1 = U1TX Idle state is ‘0’
0 = U1TX Idle state is ‘1’
If IREN = 1:
1 = IrDA® encoded U1TX Idle state is ‘1’
0 = IrDA encoded U1TX Idle state is ‘0’
bit 12 Unimplemented: Read as ‘0’
bit 11 UTXBRK: Transmit Break bit()
1 = Send Sync Break on next transmission — Start bit, followed by twelve ‘0’ bits, followed by Stop bit;
cleared by hardware upon completion
0 = Sync Break transmission is disabled or completed
bit 10 UTXEN: Transmit Enable bit(!-2)
1 = Transmit is enabled, U1TX pin is controlled by UART1
0 = Transmit is disabled, any pending transmission is aborted and buffer is reset; U1TX pin is
controlled by port
bit 9 UTXBF: Transmit Buffer Full Status bit (read-only)(@)
1 = Transmit buffer is full
0 = Transmit buffer is not full; at least one more character can be written
bit 8 TRMT: Transmit Shift Register Empty bit (read-only)(@)

1 = Transmit Shift Register is empty and transmit buffer is empty (the last transmission has completed)
0 = Transmit Shift Register is not empty, a transmission is in progress or queued

Note 1: Refer to Section 17. “UART” (DS70188) in the “dsPIC33F/PIC24H Family Reference Manual” for
information on enabling the UART module for transmit operation.

2: This bit is not available in the dsPIC33FJ06GS001 device.

© 2011-2012 Microchip Technology Inc. DS75018C-page 223
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REGISTER 19-3: ADBASE: ADC BASE REGISTER(")

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
ADBASE<15:8>(2)

bit 15 bit 8

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 u-0
ADBASE<7:1>(2) —

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 15-1 ADBASE<15:1>: ADC Base Register bits(?)

This register contains the base address of the user’s ADC Interrupt Service Routine (ISR) jump table.
This register, when read, contains the sum of the ADBASE register contents and the encoded value

of the PxRDY status bits.

The encoder logic provides the bit number of the highest priority PXRDY bits, where PORDY is the
highest priority and P6RDY is the lowest priority.

bit 0 Unimplemented: Read as ‘0’

Note 1: As an alternative to using the ADBASE register, the ADCP0-6 ADC Pair Conversion Complete Interrupts
can be used to invoke A to D conversion completion routines for individual ADC input pairs.

2: The encoding results are shifted left two bits, so bits 1-0 of the result are always zero.

DS75018C-page 234
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dsPIC33FJ06GS001/101A/102A/202A and dsPIC33FJ09GS302

27.2 Package Details

18-Lead Plastic Dual In-Line (P) — 300 mil Body [PDIP]

http://www.microchip.com/packaging

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
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Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

—] || |~=—Db1
—| |- p e
Units INCHES

Dimension Limits MIN NOM | MAX
Number of Pins N 18
Pitch e .100 BSC
Top to Seating Plane A - - .210
Molded Package Thickness A2 115 .130 195
Base to Seating Plane A1 .015 - -
Shoulder to Shoulder Width E .300 .310 .325
Molded Package Width E1 .240 .250 .280
Overall Length D .880 .900 .920
Tip to Seating Plane L 115 .130 .150
Lead Thickness .008 .010 .014
Upper Lead Width b1 .045 .060 .070
Lower Lead Width b .014 .018 .022
Overall Row Spacing § eB - - 430

2. § Significant Characteristic.
3. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed .010" per side.
4. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-007B
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dsPIC33FJ06GS001/101A/102A/202A and dsPIC33FJ09GS302

18-Lead Plastic Small Outline (SO) - Wide, 7.50 mm Body [SOIC]

Note:

For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Microchip Technology Drawing C04-051C Sheet 1 of 2
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dsPIC33FJ06GS001/101A/102A/202A and dsPIC33FJ09GS302

36-Terminal Very Thin Thermal Leadless Array Package (TL) — 5x5x0.9 mm Body
with Exposed Pad [VTLA]

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

/— (DATUM A OR B)

| |~{=2]

r 36X L
\'\EI thlo EI‘} [$]o.108[c[A[B]
\\ /// ?

0.10@[c[A]B]
¢ 0.05M|cC
DETAIL A
Units MILLIMETERS

Dimension|Limits|  MIN | NOM | MAX
Number of Pins N 36
Number of Pins per Side ND 10
Number of Pins per Side NE 8
Pitch e 0.50 BSC
Overall Height A 0.80 0.90 1.00
Standoff A1 0.025 - 0.075
Overall Width E 5.00 BSC
Exposed Pad Width E2 360 | 375 | 3.90
Overall Length D 5.00 BSC
Exposed Pad Length D2 3.60 3.75 3.90
Contact Width b 0.20 0.25 0.30
Contact Length L 0.20 0.25 0.30
Contact-to-Exposed Pad K 0.20 - -

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package is saw singulated.
3. 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.
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RPINR? (Peripheral Pin Select Input 7).................... 157
RPORO (Peripheral Pin Select Output 0)
RPORH1 (Peripheral Pin Select Output 1)
RPOR16 (Peripheral Pin Select Output 16)
RPOR17 (Peripheral Pin Select Output 17)
RPOR2 (Peripheral Pin Select Output 2)......
RPORS (Peripheral Pin Select Output 3)......
RPOR4 (Peripheral Pin Select Output 4)......
RPORS (Peripheral Pin Select Output 5)......
RPORG6 (Peripheral Pin Select Output 6)......
RPOR?7 (Peripheral Pin Select Output 7)...
SDCx (PWMx Secondary Duty Cycle)..........
SEVTCMP (PWM Special Event Compare)
SPHASEx (PWMx Secondary Phase Shift) ..
SPIXCON1 (SPIX Control 1) ....ccceeeieeriiiieiieeieeenn
SPIXCON2 (SPIXx Control 2) ........ccoeevivinverreenieeenn
SPIXSTAT (SPIx Status and Control) .
SR (CPU STATUS) ..ot
SR (CPU Status) ......ccccvieiuiiiiieiieeieesiee e
STRIGx (PWMx Secondary Trigger
Compare Value)........coceeveiiniiiiiiiiccie e

T1CON (Timer1 Control)
T2CON (Timer2 Control)

Reset

TRGCONXx (PWMx Trigger Control)...........ccceeveenee. 196
TRIGx (PWMx Primary Trigger Compare Value)...... 201
U1TMODE (UART1 M0OdE€) .....oovvririiirnicicieeiesieeeee 221
U1STA (UART1 Status and Control) ...........ccceeeeenne 223
Brown-out Reset (BOR) .......cccceeviviiiiiiieeiieeeee. 79, 84
Configuration Mismatch Reset (CM).........cccceeveevnens 79
llegal Condition Device Reset (IOPUWR).................. 79
lllegal Opcode
SECUIMEY ettt
Uninitialized W Register...........ccocceviininicennenne 79
llegal Device Reset ............... ....85

llegal Opcode...........
Master Clear Reset (MCLR) ..
Power-on Reset (POR).............

Power-up Timer Reset (PWRT)... ....84
Software RESET Instruction ...........cccccoveviiiiiennienns 79
System Reset
Cold Reset..... ...82
Warm Reset .. ....82
Trap Conflict.......ccccceeeiieeene ....85
Trap Conflict Reset (TRAPR).... Y 4°)
Uninitialized W Register.............cc..... ....85
Watchdog Timer Out Reset (WDTO)......cccoeceeeeiieennne 79
ReSet SEQUENCE......ccvvie et 87
RevVision HIStOry ........cooiiiiiiiiiiecceecee e 339
Serial Peripheral Interface (SPI) .......ccoovoiiiiiiiiiiiieee 205
SFR Maps

Change Notification for
dsPIC33FJ06GS001, dsPIC33FJ06GS101A......45
Change Notification for dsPIC33FJ06GS102A,
dsPIC33FJ06GS202A, dsPIC33FJ09GS302......45

Constant Current SOUICe .......cceeeeeieiiiiiiieeeceeciee 56
CPU COr€.....veeeeeeee ettt 43
High-Speed 10-Bit ADC for dsPIC33FJ06GS001,
dsPIC33FJOBGST10TA. ... 56
High-Speed 10-Bit ADC for dsPIC33FJO6GS102A,
dSPIC33FJOBGS202A........cccvieeeeiiee e 57
High-Speed 10-Bit ADC for dsPIC33FJ09GS302....... 58
High-Speed PWM ........cccciiiiiiiiieeeee e 52
High-Speed PWM Generator 1 ..........cccceeveinieinieennnn. 52

High-Speed PWM Generator 2 for
dsPIC33FJ06GS102A, dsPIC33FJ06GS202A,
dsPIC33FJ09GS302........cccoereeeeereeeeereneeereeeereneneas 53
High-Speed PWM Generator 4 for dsPIC33FJ06GS001,
dsPIC33FJ06GS101A, dsPIC33FJ09GS302........ 54

[2CT e 55

Input Capture for dsPIC33FJ06GS202A,
dSPIC33FJ09GS302........cccoereeueiieeeerenreeseeeeraneneas 51

Interrupt Controller for dsPIC33FJ06GS001 ... .46

Interrupt Controller for dsPIC33FJO6GS002A...... ....48
Interrupt Controller for dsPIC33FJO6GS101A..... .47
Interrupt Controller for dsPIC33FJO6GS202A..
Interrupt Controller for dsPIC33FJ09GS302 ....

Output Compare for dsPIC33FJO6GS101A,
dsPIC33FJ06GS102A, dsPIC33FJ06GS202A,
dsPIC33FJ09GS302........cccoureereneieeeereereeseeeeraneeeas 51

Peripheral Pin Select Input for dsPIC33FJ06GS001 ..... 59

Peripheral Pin Select Input for dsPIC33FJO6GS101A,
dsPIC33FJ0BGST102A ..o 59

Peripheral Pin Select Input for dsPIC33FJ06GS202A,
dsPIC33FJ09GS302.......cceeeeieieieeeeeeie e 60

Peripheral Pin Select Output for dsPIC33FJ06GS001,
dsPIC33FJ0BGST0TA ..o 60

Peripheral Pin Select Output for dsPIC33FJO6GS102A,
dsPIC33FJ06GS202A, dsPIC33FJ09GS302......... 61

PMD for dsPIC33FJO6GS001........ccccvvveerrieeerrienenns

PMD for dsPIC33FJO6GS101A ......cocvieieeiiecie e

PMD for dsPIC33FJ06GS102A ....

PORTB for dsPIC33FJ06GS001,
dsPIC33FJOBGST101A ...t 62
PORTB for dsPIC33FJ06GS102A,
dsPIC33FJ06GS202A, dsPIC33FJ09GS302......... 62
SPI1 for dsPIC33FJ06GS101A, dsPIC33FJ06GS102A,
dsPIC33FJ09GS202A, dsPIC33FJ09GS302......... 55
System Control
THMEIS e e 51
UART1 for dsPIC33FJO6GS101A,
dsPIC33FJ06GS102A, dsPIC33FJ06GS202A,
dsPIC33FJ09GS302 .....cceoeeveieiieieeciie e
Software RESET Instruction (SWR) ..
Software Simulator (MPLAB SIM) .......ccccevvivieiiiieeeieene
Software Stack Pointer, Frame Pointer
CALL Stack Frame .........ccccoiiiiiiiiiieiieeeee e 66
Symbols Used in Opcode Descriptions ..........ccccvveeevennnne 260

T

Thermal Packaging Characteristics
TIMert .o
TIMEI2..oii e
Timing Diagrams
Analog-to-Digital Conversion per Input..................... 310
Brown-out Situations............cccceeceeniniene

I12C1 Bus Data (Master Mode)...
I12C1 Bus Data (Slave Mode)..........ccceeieeiieiieeninens
I12C1 Bus Start/Stop Bits (Master Mode)...................
12C1 Bus Start/Stop Bits (Slave Mode)...
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THE MICROCHIP WEB SITE

Microchip provides online support via our WWW site at
www.microchip.com. This web site is used as a means
to make files and information easily available to
customers. Accessible by using your favorite Internet
browser, the web site contains the following
information:

* Product Support — Data sheets and errata,
application notes and sample programs, design
resources, user’s guides and hardware support
documents, latest software releases and archived
software

» General Technical Support — Frequently Asked
Questions (FAQs), technical support requests,
online discussion groups, Microchip consultant
program member listing

» Business of Microchip — Product selector and
ordering guides, latest Microchip press releases,
listing of seminars and events, listings of
Microchip sales offices, distributors and factory
representatives

CUSTOMER CHANGE NOTIFICATION
SERVICE

Microchip’s customer notification service helps keep
customers current on Microchip products. Subscribers
will receive e-mail notification whenever there are
changes, updates, revisions or errata related to a
specified product family or development tool of interest.

To register, access the Microchip web site at
www.microchip.com. Under “Support”, click on
“Customer Change Notification” and follow the
registration instructions.

CUSTOMER SUPPORT

Users of Microchip products can receive assistance
through several channels:

« Distributor or Representative

» Local Sales Office

+ Field Application Engineer (FAE)

 Technical Support

» Development Systems Information Line

Customers  should contact their distributor,
representative or field application engineer (FAE) for
support. Local sales offices are also available to help

customers. A listing of sales offices and locations is
included in the back of this document.

Technical support is available through the web site
at: http://microchip.com/support
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