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FIGURE 3-2: PROGRAMMER’S MODEL
D15 DO
WOMWREG N e !
- PUSH. S Shadow
W1
W2 | I:l DO Shadow |
Lo J
w3 Legend
—
W4
DSP Operand W5
i -
Registers W6
L W7 >
Working Registers
W8 g reg
W9
DSP Address 3
Registers W10
W11
N~—
W12/DSP Offset
W13/DSP Write Back
W14/Frame Pointer
W15/Stack Pointer /
SPLIM ‘ Stack Pointer Limit Register
AD39 AD31 AD15 ADO
DSP ACCA
Accumulators ACCB
pPC22 PCO
‘ | 0 | Program Counter
7 0
| TBLPAG | Data Table Page Address
7 0
| PSVPAG | Program Space Visibility Page Address
15 0
| RCOUNT | RePEAT Loop Counter
15 0
| DCOUNT n DO Loop Counter
22 0
| DOSTART n Do Loop Start Address
22
| DOEND H DO Loop End Address
!
15 0
| CORCON | Core Configuration Register
| 0A| 0B | sA | sB |oAB|sAB| DA | DC ! IPL2[IPL1[IPLO| RA| N[OV | Z | C | STATUS Register
<< SRH > < SRL >

© 2011-2012 Microchip Technology Inc. DS75018C-page 27



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

REGISTER 5-2: NVMKEY: NONVOLATILE MEMORY KEY REGISTER

uU-0 uU-0 uU-0 u-0 U-0 U-0 u-0 u-0

bit 15 bit 8
W-0 W-0 W-0 W-0 W-0 W-0 W-0 W-0

NVMKEY<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 15-8 Unimplemented: Read as ‘0’

bit 7-0 NVMKEY<7:0>: Key Register bits (write-only)
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FIGURE 6-2: SYSTEM RESET TIMING
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Note 1: POR: A POR circuit holds the device in Reset when the power supply is turned on. The POR circuit is active until VDD crosses the
VPOR threshold and the delay, TPOR, has elapsed.

2: BOR: The on-chip voltage regulator has a BOR circuit that keeps the device in Reset until VDD crosses the VBOR threshold and the
delay, TBOR, has elapsed. The delay, TBOR, ensures the voltage regulator output becomes stable.

3: PWRT Timer: The programmable Power-up Timer continues to hold the processor in Reset for a specific period of time (TPWRT)
after a BOR. The delay, TPWRT, ensures that the system power supplies have stabilized at the appropriate level for full-speed oper-
ation. After the delay, TPWRT has elapsed and the SYSRST becomes inactive, which in turn, enables the selected oscillator to start
generating clock cycles.

4: Oscillator Delay: The total delay for the clock to be ready for various clock source selections is given in Table 6-1. Refer to
Section 8.0 “Oscillator Configuration” for more information.

5:  When the oscillator clock is ready, the processor begins execution from location, 0x000000. The user application programs a GOTO
instruction at the Reset address, which redirects program execution to the appropriate start-up routine.

6: Ifthe Fail-Safe Clock Monitor (FSCM) is enabled, it begins to monitor the system clock when the system clock is ready and the delay,
TFscM, has elapsed.

TABLE 6-2: OSCILLATOR PARAMETERS Note: When the device exits the Reset con-
Symbol Parameter Value diton (begins normal operation), the
- device operating parameters (voltage,
VPOR | POR threshold 1.8V nominal frequency, temperature, etc.) must be
TPOR POR extension time |30 pus maximum within their operating ranges; otherwise,
VBOR BOR threshold 2 65V nominal the device may not function correctly.
- - The user application must ensure that

TBOR BOR extension time | 100 pus maximum PP : e
the delay between the time power is first
TPWRT | Programmable 0-128 ms nominal applied, and the time SYSRST becomes
Power-up Time delay inactive, is long enough to get all
TrFscm | Fail-Safe Clock Mon- | 900 us maximum operating  parameters  within  the

itor delay specification.
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REGISTER 7-4:

INTCON2: INTERRUPT CONTROL REGISTER 2

R/W-0 R-0 uU-0 uU-0 U-0 uU-0 uU-0 uU-0
ALTIVT DISI — — — — — —
bit 15 bit 8
uU-0 u-0 U-0 uU-0 uU-0 R/W-0 R/W-0 R/W-0
— — — — — INT2EP INT1EP INTOEP
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 ALTIVT: Enable Alternate Interrupt Vector Table bit
1 = Uses alternate vector table
0 = Uses standard (default) vector table
bit 14 DISI: DIST Instruction Status bit
1 = DIST instruction is active
0 = DISI instruction is not active
bit 13-3 Unimplemented: Read as ‘0’
bit 2 INT2EP: External Interrupt 2 Edge Detect Polarity Select bit
1 = Interrupt on negative edge
0 = Interrupt on positive edge
bit 1 INT1EP: External Interrupt 1 Edge Detect Polarity Select bit
1 = Interrupt on negative edge
0 = Interrupt on positive edge
bit 0 INTOEP: External Interrupt 0 Edge Detect Polarity Select bit

1 = Interrupt on negative edge
0 = Interrupt on positive edge

DS75018C-page 94
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dsPIC33FJ06GS001/101A/102A/202A and dsPIC33FJ09GS302

REGISTER 7-6: IFS1: INTERRUPT FLAG STATUS REGISTER 1

U-0 U-0 R/W-0 U-0 U-0 u-0 uU-0 uU-0
— — INT2IF — — — — —
bit 15 bit 8
uU-0 uU-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — INT1IF CNIF AC1IF( MI2C1IF SI2C1IF
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 INT2IF: External Interrupt 2 Flag Status bit

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

bit 12-5 Unimplemented: Read as ‘0’

bit 4 INT1IF: External Interrupt 1 Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred

bit 3 CNIF: Input Change Notification Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred

bit 2 AC1IF: Analog Comparator 1 Interrupt Flag Status bit(")
1 = Interrupt request has occurred
0 = Interrupt request has not occurred

bit 1 MI2C1IF: I12C1 Master Events Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred

bit 0 SI2C1IF: 12C1 Slave Events Interrupt Flag Status bit

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

Note 1: This bitis not implemented in dsPIC33FJO6GS101A/102A devices.
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REGISTER 7-23: IPC4: INTERRUPT PRIORITY CONTROL REGISTER 4

U-0 R/W-1 R/W-0 R/W-0 U-0 R/W-1 R/W-0 R/W-0
— CNIP<2:0> — AC1IP<2:0>(1)
bit 15 bit 8
U-0 R/W-1 R/W-0 R/W-0 U-0 R/W-1 R/W-0 R/W-0
— MI2C1IP<2:0> — SI2C11P<2:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 Unimplemented: Read as ‘0’
bit 14-12 CNIP<2:0>: Change Notification Interrupt Priority bits

111 = Interrupt is Priority 7 (highest priority interrupt)

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

bit 11 Unimplemented: Read as ‘0’

bit 10-8 AC11P<2:0>: Analog Comparator 1 Interrupt Priority bits(!)
111 = Interrupt is Priority 7 (highest priority interrupt)
001 = Interrupt is Priority 1
000 = Interrupt source is disabled

bit 7 Unimplemented: Read as ‘0’

bit 6-4 MI2C1IP<2:0>: |12C1 Master Events Interrupt Priority bits
111 = Interrupt is Priority 7 (highest priority interrupt)
001 = Interrupt is Priority 1
000 = Interrupt source is disabled

bit 3 Unimplemented: Read as ‘0’
bit 2-0 SI2C1IP<2:0>: 12C1 Slave Events Interrupt Priority bits
111 = Interrupt is Priority 7 (highest priority interrupt)

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

Note 1: These bits are not implemented in dsPIC33FJ06GS101A/102A devices.
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REGISTER 7-24: IPC5: INTERRUPT PRIORITY CONTROL REGISTER 5

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 u-0 U-0 R/W-1 R/W-0 R/W-0
— — — — — INT11P<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 INT1IP<2:0>: External Interrupt 1 Priority bits

111 = Interrupt is Priority 7 (highest priority interrupt)

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

REGISTER 7-25: IPC7: INTERRUPT PRIORITY CONTROL REGISTER 7

U-0 U-1 U-0 U-0 U-0 U-0 U-0 U-0
bit 15 bit 8
U-0 R/W-1 R/W-0 R/W-0 u-0 u-0 U-0 U-0
— INT2IP<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 15-7 Unimplemented: Read as ‘0’
bit 6-4 INT2IP<2:0>: External Interrupt 2 Priority bits

111 = Interrupt is Priority 7 (highest priority interrupt)

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

bit 3-0 Unimplemented: Read as ‘0’
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dsPIC33FJ06GS001/101A/102A/202A and dsPIC33FJ09GS302

REGISTER 10-10: RPINR29: PERIPHERAL PIN SELECT INPUT REGISTER 29

U-0 U-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
— — FLT1R<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 FLT1R<5:0>: Assign PWM Fault Input 1 (FLT1) 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’
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REGISTER 16-2:

SPIXCON1: SPIx CONTROL REGISTER 1

u-0 uU-0 uU-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
SSENG) CKP MSTEN SPRE<2:0>(2) PPRE<1:0>(2)
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 15-13 Unimplemented: Read as ‘0’
bit 12 DISSCK: Disable SCKx Pin bit (SPI Master modes only)
1 = Internal SPI clock is disabled; pin functions as 1/0
0 = Internal SPI clock is enabled
bit 11 DISSDO: Disable SDOx Pin bit
1 = SDOx pin is not used by module; pin functions as I/O
0 = SDOx 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 is sampled at end of data output time
0 = Input data is 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 is 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: This bit is not used in 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.
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REGISTER 19-6: ADCPC1: ADC CONVERT PAIR CONTROL REGISTER 1 (CONTINUED)

bit 7 IRQEN2: Interrupt Request Enable 2 bit(®

1 = Enables IRQ generation when requested conversion of channels AN5 and AN4 is completed
0 =IRQ is not generated

bit 6 PEND2: Pending Conversion Status 2 bit(?

1 = Conversion of channels AN5 and AN4 is pending; set when selected trigger is asserted.
0 = Conversion is complete

bit 5 SWTRG2: Software Trigger 2 bit(®
1 = Starts conversion of AN5 and AN4 (if selected by the TRGSRCx bits)(3)

This bit is automatically cleared by hardware when the PEND2 bit is set.
0 = Conversion has not started

bit 4-0 TRGSRC2<4:0>: Trigger 2 Source Selection bits(?)

Selects trigger source for conversion of analog channels AN5 and AN4.
11111 = Timer2 period match

11011 = Reserved
11010 = PWM Generator 4 current-limit ADC trigger
11001 = Reserved
11000 = PWM Generator 2 current-limit ADC trigger
10111 = PWM Generator 1 current-limit ADC trigger
10110 = Reserved

10010 = Reserved

10001 = PWM Generator 4 secondary trigger is selected
10000 = Reserved

01111 = PWM Generator 2 secondary trigger is selected
01110 = PWM Generator 1 secondary trigger is selected
01101 = Reserved

01100 = Timer1 period match

01000 = Reserved

00111 = PWM Generator 4 primary trigger is selected
00110 = Reserved

00101 = PWM Generator 2 primary trigger is selected
00100 = PWM Generator 1 primary trigger is selected
00011 = PWM Special Event Trigger is selected
00010 = Global software trigger is selected

00001 = Individual software trigger is selected

00000 = No conversion is enabled

Note 1: This bit is available in dsPIC33FJ06GS001/101A and dsPIC33FJ09GS302 devices only.
2: This bit is available in dsPIC33FJ06GS102A/201A and dsPIC33FJ09GS302 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, conversion will be performed when the conversion resources are available.
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REGISTER 20-1: CMPCONx: COMPARATOR CONTROL x REGISTER

R/W-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
CMPON(M) — cmpsipL® HYSSEL<1:0>(" FLTREN® | FCLKSEL™ | DACOEM
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

INSEL<1:0>(") EXTREF™ | HYSPOLM | cMPSTAT™M |  HGAIN® | cmPPOL( | RANGE(
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 CMPON: Comparator Operating Mode bit(")

1 = Comparator module is enabled
0 = Comparator module is disabled (reduces power consumption)

bit 14 Unimplemented: Read as ‘0’
bit 13 CMPSIDL: Stop in Idle Mode bit(")
1 = Discontinues module operation when device enters Idle mode.
0 = Continues module operation in Idle mode
If a device has multiple comparators, any CMPSIDL bit that is set to ‘1’ disables all comparators while
in Idle mode.
bit 12-11 HYSSEL<1:0>: Comparator Hysteresis Select bits(1)
11 =45 mV hysteresis
10 = 30 mV hysteresis
01 =15 mV hysteresis
00 = No hysteresis is selected
bit 10 FLTREN: Digital Filter Enable bit(!)
1 = Digital filter is enabled
0 = Digital filter is disabled
bit 9 FCLKSEL: Digital Filter and Pulse Stretcher Clock Select bit(")
1 = Digital filter and pulse stretcher operate with the PWM clock
0 = Digital filter and pulse stretcher operate with the system clock
bit 8 DACOE: DAC Output Enable(")
1 = DAC analog voltage is output to DACOUT pin(z)
0 = DAC analog voltage is not connected to DACOUT pin
bit 7-6 INSEL<1:0>: Input Source Select for Comparator bits(1)

11 = Select CMPxD input pin
10 = Select CMPxC input pin
01 = Select CMPxB input pin
00 = Select CMPXA input pin

Note 1: This bitis not implemented in dsPIC33FJO6GS101A/102A devices.
2: DACOUT can be associated only with a single comparator at any given time. The software must ensure
that multiple comparators do not enable the DAC output by setting their respective DACOE bit.

3: For the INTREF value, refer to the DAC Module Specifications (Table 25-42) in Section 25.0 “Electrical
Characteristics”.

DS75018C-page 246 © 2011-2012 Microchip Technology Inc.



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

21.3 Current Source Control Register

REGISTER 21-1:

ISRCCON: CONSTANT CURRENT SOURCE CONTROL REGISTER(")

R/W-0 u-0 U-0 u-0 U-0 R/W-0 R/W-0 R/W-0
ISRCEN — — — — OUTSEL<2:0>
bit 15 bit 8
U-0 U-0 R-0 R-0 R-0 R-0 R-0 R-0
— — ISRCCAL<5:0>
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

ISRCEN: Current Source Enable bit

1 = Current source is enabled
0 = Current source is disabled

bit 15

bit 14-11
bit 10-8

Unimplemented: Read as ‘0’
OUTSEL<2:0>: Output Current Select bits

111 = Reserved

110 = Reserved

101 = Reserved

100 = Select input pin, ISRC4
011 = Select input pin, ISRC3
010 = Select input pin, ISRC2
001 = Select input pin, ISRC1
000 = No output is selected

AN4)
ANS5)
ANG)
AN7)

—_~ e~~~

bit 7-6
bit 5-0

Unimplemented: Read as ‘0’
ISRCCAL<5:0>: Current Source Calibration bits

The calibration value must be copied from Flash address, 0x800840, into these bits. Refer to the
Constant Current Source Calibration Register (Register 22-1) in Section 22.0 “Special Features”

for more information.

Note 1: This register is available in the dsPIC33FJ09GS302 device only.
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22.0 SPECIAL FEATURES

Note 1: This data sheet summarizes the features
of the dsPIC33FJO6GS001/101A/102A/
202A and dsPIC33FJ09GS302 devices.
It is not intended to be a comprehensive
reference source. To complement the
information in this data sheet, refer to
Section 24. “Programming and Diag-
nostics” (DS70207) and Section 25.
“Device Configuration” (DS70194)
in the “dsPIC33F/PIC24H Family
Reference Manual”, which are avail-
able 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.

22.1 Configuration Bits

The configuration bytes are implemented as volatile
memory. This means that configuration data must be
programmed each time the device is powered up. Con-
figuration data is stored in the words at the top of the
on-chip program memory space, known as the Flash
Configuration Words. Their specific locations are
shown in Table 22-1 and Table 22-2. The configuration
data is automatically loaded from the Flash Configura-
tion Words to the proper Configuration registers during
device Resets.

Note:  Configuration data is reloaded on all types
of device Resets.

The dsPIC33FJ06GS001/101A/102A/202A  and
dsPIC33FJ09GS302 family of devices includes several
features that are included to maximize application
flexibility and reliability, and minimize cost through
elimination of external components. These features are:
» Flexible Configuration

* Watchdog Timer (WDT)

» Code Protection

« JTAG Boundary Scan Interface

* In-Circuit Serial Programming™ (ICSP™)

* In-Circuit Emulation

* Brown-out Reset (BOR)

When creating applications for these devices, users
should always specifically allocate the location of the
Flash Configuration byte for configuration data. This is
to make certain that program code is not stored in this
address when the code is compiled.

The upper 2 bytes of all Flash Configuration Words in
program memory should alwaysbe ‘1111 1111 1111
1111’. This makes them appear to be NOP instructions
in the remote event that their locations are ever exe-
cuted by accident. Since Configuration bits are not
implemented in the corresponding locations, writing
‘I’s to these locations has no effect on device
operation.

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

The Configuration Flash Byte maps are shown in
Table 22-1 and Table 22-2.

The Constant Current Source Calibration register is
shown in Register 22-1.

© 2011-2012 Microchip Technology Inc.
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TABLE 23-2: INSTRUCTION SET OVERVIEW (CONTINUED)

Ian:st? Gf\se;ngﬁli)é Assembly Syntax Description V\ﬁ: ?(:s Czcc:(fes St;fflf‘:cl:ézgs
48 MPY MPY Multiply Wm by Wn to Accumulator 1 1 OA,0B,0AB,
Wm*Wn, Acc, Wx, Wxd, Wy, Wyd SA,SB,SAB
MPY Square Wm to Accumulator 1 1 OA,0OB,0OAB,
Wm*Wm, Acc, Wx, Wxd, Wy, Wyd SA,SB,SAB
49 MPY.N MPY.N -(Multiply Wm by Wn) to Accumulator 1 1 None
Wm*Wn, Acc, Wx, Wxd, Wy, Wyd
50 MSC MSC Wm*Wm, Acc, Wx, Wxd, Wy, Wyd | Multiply and Subtract from Accumulator 1 1 OA,0B,0AB,
, SA,SB,SAB
AWB
51 MUL MUL.SS Wb, Ws,Wnd {Wnd + 1, Wnd} = signed(Wb) * signed(Ws) 1 1 None
MUL.SU Wb, Ws,Wnd {Wnd + 1, Wnd} = signed(Wb) * unsigned(Ws) 1 1 None
MUL.US Wb, Ws,Wnd {Wnd + 1, Wnd} = unsigned(Wb) * signed(Ws) 1 1 None
MUL.UU Wb, Ws,Wnd {Wnd + 1, Wnd} = unsigned(Wb) * 1 1 None
unsigned(Ws)
MUL.SU Wb, #1it5,Wnd {Wnd + 1, Wnd} = signed(Wb) * unsigned(lit5) 1 1 None
MUL.UU Wb, #1it5,Wnd {Wnd + 1, Wnd} = unsigned(Wb) * 1 1 None
unsigned(lit5)
MUL £ W3:W2 =f* WREG 1 1 None
52 NEG NEG Acc Negate Accumulator 1 1 OA,OB,0AB,
SA,SB,SAB
NEG £ f=F+1 1 1 C,DC,N,0V,Z
NEG £, WREG WREG =f + 1 1 1 C,DC,N,0V,Z
NEG Ws, Wd 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 POP POP £ Pop f from Top-of-Stack (TOS) 1 1 None
POP Wdo Pop from Top-of-Stack (TOS) to Wdo 1 1 None
POP.D Wnd 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 £ Push f to Top-of-Stack (TOS) 1 1 None
PUSH Wso Push Wso to Top-of-Stack (TOS) 1 1 None
PUSH.D  Wns Push W(ns):W(ns + 1) to Top-of-Stack (TOS) 1 2 None
PUSH. S Push Shadow Registers 1 1 None
56 PWRSAV PWRSAV #1itl Go into Sleep or Idle mode 1 1 WDTO,Sleep
57 RCALL RCALL EXpr Relative Call 1 2 None
RCALL Wn Computed Call 1 2 None
58 REPEAT REPEAT  #1itl4 Repeat Next Instruction lit14 + 1 times 1 1 None
REPEAT  Wn Repeat Next Instruction (Wn) + 1 times 1 1 None
59 RESET RESET Software Device Reset 1 1 None
60 RETFIE RETFIE Return from interrupt 1 3(2) None
61 RETLW RETLW #11t10,Wn 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,Z
RLC Ws, Wd Wd = Rotate Left through Carry Ws 1 1 C,N,Z
64 RLNC RLNC £ f = Rotate Left (No Carry) f 1 1 N,Z
RLNC £, WREG WREG = Rotate Left (No Carry) f 1 1 N,Z
RLNC Ws, Wd Wd = Rotate Left (No Carry) Ws 1 1 N,Z
65 RRC RRC £ f = Rotate Right through Carry f 1 1 C,N,Z
RRC f,WREG WREG = Rotate Right through Carry f 1 1 CN,Z
RRC Ws, Wd Wd = Rotate Right through Carry Ws 1 1 C,N,Z
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FIGURE 25-9: HIGH-SPEED PWM MODULE FAULT TIMING CHARACTERISTICS

- MP30 - -

PWMx | ><

FIGURE 25-10: HIGH-SPEED PWM MODULE TIMING CHARACTERISTICS

MP11  MP10

PWMx / A

Note: Refer to Figure 25-1 for load conditions.

TABLE 25-28: HIGH-SPEED PWM MODULE TIMING REQUIREMENTS

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
Param. | Symbol Characteristic(") Min. Typ. Max. | Units Conditions
MP10 | TFPWM PWM Output Fall Time — 25 — ns
MP11 TRPWM PWM Output Rise Time — 25 — ns
TFD Fault Input { to PWM — — 15 ns
MP20 I/O Change
TFH Minimum PWM Fault Pulse 8 — — ns DTC<10>=10
MP30 )
Width
MP31 TPDLY Tap Delay 1.04 — — ns |AcCLK =120 MHz
MP32 | ACLK PWM Input Clock — — 120 MHz |See Note 2, Note 3

Note 1: These parameters are characterized but not tested in manufacturing.
2: This parameter is a maximum allowed input clock for the PWM module.
3:  The maximum value for this parameter applies to dsPIC33FJ06GS101A/102A/202A/302 devices only.
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TABLE 25-29: SPIx MAXIMUM DATA/CLOCK RATE SUMMARY

AC CHARACTERISTICS

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

-40°C < TA < +125°C for Extended

Operating temperature

Maximum Master Master Slave
Data Rate Transmit Only Transmit/Receive | Transmit/Receive CKE CKP SMP
(Half-Duplex) (Full-Duplex) (Full-Duplex)
15 MHz Table 25-30 — — 0,1 0,1 0,1
9 MHz — Table 25-31 — 1 0,1 1
9 MHz — Table 25-32 — 0 0,1 1
15 MHz — — Table 25-33 1 0 0
11 MHz — — Table 25-34 1 1 0
15 MHz — — Table 25-35 0 1 0
11 MHz — — Table 25-36 0 0 0
FIGURE 25-11: SPIx MASTER MODE (HALF-DUPLEX, TRANSMIT ONLY, CKE = 0)
TIMING CHARACTERISTICS
SCKx

SCKx

(CKP = 1)—L/—\_/—Sm

Note: Refer to Figure 25-1 for load conditions.

SP30, SP31

. SP35
:‘_>: ([ , :

SDOx j&i_ MSb >< Bit 14 -;2— ---1 ‘K LSb
SP30, SP31
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FIGURE 25-18: SPIx SLAVE MODE (FULL-DUPLEX, CKE = 0, CKP = 0, SMP = 0)
TIMING CHARACTERISTICS

m ) .
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Note: Refer to Figure 25-1 for load conditions.
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FIGURE 25-21: 12C1 BUS START/STOP BITS TIMING CHARACTERISTICS (SLAVE MODE)

Start Stop
Condition Condition
FIGURE 25-22: 12C1 BUS DATA TIMING CHARACTERISTICS (SLAVE MODE)
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28-Lead Plastic Small Outline (SO) - Wide, 7.50 mm Body [SOIC]

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

/V\ —~— a4X
L~ C]
2
— L | ————
(O
4X B .
VIEW C
Units MILLIMETERS
Dimension Limits|  MIN [ NOM | MAX
Number of Pins N 28
Pitch e 1.27 BSC
Overall Height A - - 2.65
Molded Package Thickness A2 2.05 - -
Standoff § A1 0.10 - 0.30
Overall Width E 10.30 BSC
Molded Package Width E1 7.50 BSC
Overall Length D 17.90 BSC
Chamfer (Optional) h 0.25 - 0.75
Foot Length L 0.40 - 1.27
Footprint L1 1.40 REF
Lead Angle 0 0° - -
Foot Angle % 0° - 8°
Lead Thickness c 0.18 - 0.33
Lead Width b 0.31 - 0.51
Mold Draft Angle Top x 5° - 15°
Mold Draft Angle Bottom g 5° - 15°
Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. § Significant Characteristic
3. Dimension D does not include mold flash, protrusions or gate burrs, which shall
not exceed 0.15 mm per end. Dimension E1 does not include interlead flash
or protrusion, which shall not exceed 0.25 mm per side.
4. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
5. Datums A & B to be determined at Datum H.
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