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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"

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

1K x 8

3V ~ 3.6V

A/D 6x10b; D/A 2x10b

Internal

-40°C ~ 85°C (TA)

Surface Mount

36-VFTLA Exposed Pad

36-VTLA (5x5)
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dsPIC33FJ06GS001/101A/102A/202A and dsPIC33FJ09GS302

Pin Diagrams (Continued)

36-Pin VTLA

to Vss externally.
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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.
2: The metal pad at the bottom of the device is not connected to any pins and is recommended to be connected

W = Pins are up to 5V tolerant

PWM2L/RP141)/CN14/RB14
PWM2H/RP13)/CN13/RB13
TCK/RP12M/CN12/RB12
TMS/RP111)/CN11/RB11
VDD

VcaP

Vss

N/C

PGEC1/SDA1/RP7!)/CN7/RB7
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dsPIC33FJ06GS001/101A/102A/202A and dsPIC33FJ09GS302

FIGURE 4-4: DATA MEMORY MAP FOR THE dsPIC33FJ09GS302 DEVICE WITH 1 KB RAM
MSB LSB
Address 16 bits Address
- |
MSb LSb
™ 0x0001 ' 0x0000 |
2-Kbyte SFR Space
SFR Space | OxO7FF | 0x07FE
[ 0x0801 X Data RAM (X) Ox0800
ata
OX09FF | OXO9FE ﬁl'KbyltDe t
1-Kbyte —| OXOAO | 0x0A00 ear Jata
Y Data RAM (Y) Space
0x0CO1 I 0x0C00
|
Ox1FFF | - — — — — 0x1 FFE/
0x2001 | 0x2000
|
|
|
|
|
ox8001 | _ _ _ _ _ S 0x8000
|
|
|
|
X Data
Optionally Unimplemented (X)
Mapped |
into Program — |
Memory |
|
|
|
OXFFFF | OXFFFE
|
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TABLE 4-14: HIGH-SPEED PWM GENERATOR 2 REGISTER MAP FOR dsPIC33FJ06GS102A, dsPIC33FJ06GS202A AND dsPIC33FJ09GS302
File Name gf":dr Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8 Bit 7 Bit 6 Bit 5 Bit4 | Bit3 Bit 2 Bit 1 Bit 0 Al

set Resets
PWMCON2 | 0440 | FLTSTAT | CLSTAT | TRGSTAT | FLTIEN CLIEN TRGIEN ITB MDCS DTC<1:0> — — — CAM XPRES IUE 0000
IOCON2 0442 PENH PENL POLH POLL PMOD<1:0> OVRENH [ OVRENL | OVRDAT<1:0> FLTDAT<1:0> CLDAT<1:0> SWAP OSYNC 0000
FCLCON2 | 0444 |IFLTMOD CLSRC<4:0> CLPOL | CLMOD FLTSRC<4:0> FLTPOL FLTMOD<1:0> 0000
PDC2 0446 PDC2<15:0> 0000
PHASE2 0448 PHASE2<15:0> 0000
DTR2 044A — — DTR2<13:0> 0000
ALTDTR2 044C — — ALTDTR2<13:0> 0000
SDC2 044E SDC2<15:0> 0000
SPHASE2 | 0450 SPHASE2<15:0> 0000
TRIG2 0452 TRGCMP<15:3> | — | — — 0000
TRGCON2 | 0454 TRGDIV<3:0> — — — — DTM | — TRGSTRT<5:0> 0000
STRIG2 0456 STRGCMP<15:3> — — — 0000
PWMCAP2 | 0458 PWMCAP2<15:3> — — — 0000
LEBCON2 | 045A PHR PHF PLR PLF FLTLEBEN | CLLEBEN LEB<6:0> — — — 0000
AUXCON2 | 045E | HRPDIS | HRDDIS — — — — — — — | — 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

4.3.1 SOFTWARE STACK

In addition to its use as a working register, the W15
register in the devices is also used as a software Stack
Pointer. The Stack Pointer always points to the first
available free word and grows from lower to higher
addresses. It predecrements for stack pops and post-
increments for stack pushes, as shown in Figure 4-5.
For a PC push during any CALL instruction, the MSb of
the PC is zero-extended before the push, ensuring that
the MSb is always clear.

Note: A PC push during exception processing
concatenates the SRL register to the MSb
of the PC prior to the push.

The Stack Pointer Limit register (SPLIM) associated
with the Stack Pointer sets an upper address boundary
for the stack. SPLIM is uninitialized at Reset. As is the
case for the Stack Pointer, SPLIM<0> is forced to ‘0’
because all stack operations must be word-aligned.

Whenever an EA is generated using W15 as a source
or destination pointer, the resulting address is
compared with the value in SPLIM. If the contents of
the Stack Pointer (W15) and the SPLIM register are
equal and a push operation is performed, a stack error
trap will not occur. The stack error trap will occur on a
subsequent push operation. For example, to cause a
stack error trap when the stack grows beyond address
0x1000 in RAM, initialize the SPLIM with the value
OxOFFE.

Similarly, a Stack Pointer underflow (stack error) trap is
generated when the Stack Pointer address is found to
be less than 0x0800. This prevents the stack from
interfering with the Special Function Register (SFR)
space.

A write to the SPLIM register should not be immediately
followed by an indirect read operation using W15.

FIGURE 4-5: cALL STACK FRAME

0x0000 15 0

PC<15:0> -« W15 (before CALL)
000000000( PC<22:16>
<Free Word>

-« W15 (after CALL)

Stack Grows Toward
Higher Address

-
-

POP : [--W15]
PUSH : [W15++]

4.4 Instruction Addressing Modes

The addressing modes shown in Table 4-39 form the
basis of the addressing modes optimized to support the
specific features of individual instructions. The
addressing modes provided in the MAC class of
instructions differ from those in the other instruction
types.

4.4.1 FILE REGISTER INSTRUCTIONS

Most file register instructions use a 13-bit address field
(f) to directly address data present in the first 8192
bytes of data memory (Near Data Space). Most file
register instructions employ a working register, WO,
which is denoted as WREG in these instructions. The
destination is typically either the same file register or
WREG (with the exception of the MUL instruction),
which writes the result to a register or register pair. The
MOV instruction allows additional flexibility and can
access the entire data space.

442 MCU INSTRUCTIONS
The three-operand MCU instructions are of the form:
Operand 3 = Operand 1 <function> Operand 2

where Operand 1 is always a working register (that is,
the addressing mode can only be register direct), which
is referred to as Wb. Operand 2 can be a W register,
fetched from data memory, or a 5-bit literal. The result
location can be either a W register or a data memory
location. The following addressing modes are
supported by MCU instructions:

* Register Direct

* Register Indirect

» Register Indirect Post-Modified
* Register Indirect Pre-Modified
« 5-Bit or 10-Bit Literal

Note: Not all instructions support all of the
addressing modes shown above.
Individual instructions can support
different subsets of these addressing
modes.

DS75018C-page 66
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dsPIC33FJ06GS001/101A/102A/202A and dsPIC33FJ09GS302

453 MODULO ADDRESSING
APPLICABILITY

Modulo Addressing can be applied to the Effective
Address (EA) calculation associated with any W
register. Address boundaries check for addresses
equal to:

» Upper boundary addresses for incrementing buffers
» Lower boundary addresses for decrementing buffers

It is important to realize that the address boundaries
check for addresses less than or greater than the upper
(for incrementing buffers) and lower (for decrementing
buffers) boundary addresses (not just equal to).
Address changes can, therefore, jump beyond
boundaries and still be adjusted correctly.

Note:  The modulo corrected Effective Address is
written back to the register only when Pre-
Modify or Post-Modify Addressing mode is
used to compute the Effective Address.
When an address offset (such as
[W7 + W2]) is used, Modulo Addressing
correction is performed but the contents of
the register remain unchanged.

4.6 Bit-Reversed Addressing

Bit-Reversed Addressing mode is intended to simplify
data re-ordering for radix-2 FFT algorithms. It is
supported by the X AGU for data writes only.

The modifier, which can be a constant value or register
contents, is regarded as having its bit order reversed. The
address source and destination are kept in normal order.
Thus, the only operand requiring reversal is the modifier.

4.6.1 BIT-REVERSED ADDRESSING
IMPLEMENTATION

Bit-Reversed Addressing mode is enabled when all of
these conditions are met:

* BWNMx bits (W register selection) in the MODCON
register are any value other than ‘15’ (the stack
cannot be accessed using Bit-Reversed
Addressing)

* BREN bit is set in the XBREYV register

» Addressing mode used is Register Indirect with
Pre-increment or Post-increment

If the length of a bit-reversed buffer is M = 2\ bytes,
the last ‘N’ bits of the data buffer start address must
be zeros.

XB<14:0> is the Bit-Reversed Address modifier, or
‘pivot point,” which is typically a constant. In the case of
an FFT computation, its value is equal to half of the FFT
data buffer size.

Note:  All bit-reversed EA calculations assume
word-sized data (LSb of every EA is
always clear). The XB value is scaled
accordingly to generate compatible (byte)
addresses.

When enabled, Bit-Reversed Addressing is executed
only for Register Indirect with Pre-Increment or Post-
Increment Addressing and word-sized data writes. It
will not function for any other addressing mode or for
byte-sized data, and normal addresses are generated
instead. When Bit-Reversed Addressing is active, the
W Address Pointer is always added to the address
modifier (XB), and the offset associated with the Regis-
ter Indirect Addressing mode is ignored. In addition, as
word-sized data is a requirement, the LSb of the EA is
ignored (and always clear).

Note: Modulo Addressing and Bit-Reversed
Addressing should not be enabled
together. If an application attempts to do
so, Bit-Reversed Addressing will assume
priority when active for the X WAGU and X
WAGU; Modulo Addressing will be dis-
abled. However, Modulo Addressing will
continue to function in the X RAGU.

If Bit-Reversed Addressing has already been enabled
by setting the BREN (XBREV<15>) bit, a write to the
XBREV register should not be immediately followed by
an indirect read operation using the W register that has
been designated as the Bit-Reversed Pointer.

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

REGISTER 7-11:  IFS7: INTERRUPT FLAG STATUS REGISTER 7

uU-0 uU-0 u-0 uU-0 u-0 u-0 uU-0 uU-0
bit 15 bit 8
uU-0 uU-0 u-0 R/W-0 uU-0 uU-0 R/W-0 R/W-0
— — — ADCP6IF — — ADCP3IF(Y) | ADCP2IF(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 15-5 Unimplemented: Read as ‘0’
bit 4 ADCPG6IF: ADC Pair 6 Conversion Done Interrupt Flag Status bit

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

bit 3-2 Unimplemented: Read as ‘0’
bit 1 ADCP3IF: ADC Pair 3 Conversion Done Interrupt Flag Status bit(")

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

bit 0 ADCP2IF: ADC Pair 2 Conversion Done Interrupt Flag Status bit(2)

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

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

DS75018C-page 100 © 2011-2012 Microchip Technology Inc.
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REGISTER 7-26: IPC14: INTERRUPT PRIORITY CONTROL REGISTER 14

uU-0 uU-0 uU-0 u-0 U-0 U-0 u-0 u-0
bit 15 bit 8
uU-0 R/W-1 R/W-0 R/W-0 U-0 U-0 u-0 u-0
— PSEMIP<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 PSEMIP<2:0>: PWM Special Event Match Interrupt 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’

REGISTER 7-27: IPC16: INTERRUPT PRIORITY CONTROL REGISTER 16

uU-0 uU-0 u-0 uU-0 u-0 u-0 uU-0 uU-0
bit 15 bit 8
uU-0 R/W-1 R/W-0 R/W-0 uU-0 uU-0 uU-0 U-0
— U1EIP<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 U1EIP<2:0>: UART1 Error Interrupt 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’

Note 1: These bits are not implemented in the dsPIC33FJ06GS001 device.

© 2011-2012 Microchip Technology Inc. DS75018C-page 113
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REGISTER 10-20: RPOR4: PERIPHERAL PIN SELECT OUTPUT REGISTER 4

uU-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — RP9R<5:0>(1)
bit 15 bit 8
uU-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — RP8R<5:0>(1)
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-14 Unimplemented: Read as ‘0’
bit 13-8 RP9R<5:0>: Peripheral Output Function is Assigned to RP9 Output Pin bits(")
(see Table 10-2 for peripheral function numbers)
bit 7-6 Unimplemented: Read as ‘0’
bit 5-0 RP8R<5:0>: Peripheral Output Function is Assigned to RP8 Output Pin bits(")

(see Table 10-2 for peripheral function numbers)

Note 1: These bits are not implemented in dsPIC33FJ06GS001/101A devices.

REGISTER 10-21: RPORS5: PERIPHERAL PIN SELECT OUTPUT REGISTER 5

uU-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — RP11R<5:0>(1)
bit 15 bit 8
U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — RP10R<5:0>(1)
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR 1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-14 Unimplemented: Read as ‘0’
bit 13-8 RP11R<5:0>: Peripheral Output Function is Assigned to RP11 Output Pin bits(?)
(see Table 10-2 for peripheral function numbers)
bit 7-6 Unimplemented: Read as ‘0’
bit 5-0 RP10R<5:0>: Peripheral Output Function is Assigned to RP10 Output Pin bits(1)

(see Table 10-2 for peripheral function numbers)

Note 1: These bits are not implemented in dsPIC33FJ06GS001/101A devices.

DS75018C-page 170 © 2011-2012 Microchip Technology Inc.
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14.2 Output Compare Control Registers

REGISTER 14-1: OC1CON: OUTPUT COMPARE 1 CONTROL REGISTER

u-0 uU-0 R/W-0 uU-0 uU-0 uU-0 U-0 uU-0
— — OCSIDL — — — — —

bit 15 bit 8
u-0 U-0 U-0 R-0, HC u-0 R/W-0 R/W-0 R/W-0
— — — OCFLT — OCM<2:0>

bit 7 bit 0

Legend: HC = Hardware 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 15-14 Unimplemented: Read as ‘0’

bit 13 OCSIDL: Stop Output Compare in Idle Mode Control bit

1 = Output Compare 1 halts in CPU Idle mode
0 = Output Compare 1 continues to operate in CPU Idle mode
bit 12-5 Unimplemented: Read as ‘0’
bit 4 OCFLT: PWM Fault Condition Status bit
1 = PWM Fault condition has occurred (cleared in hardware only)
0 = No PWM Fault condition has occurred (this bit is only used when OCM<2:0>=111)
bit 3 Unimplemented: Read as ‘0’
bit 2-0 OCM<2:0>: Output Compare Mode Select bits
111 = PWM mode on OCA1, Fault pin is enabled
110 = PWM mode on OCA1, Fault pin is disabled
101 = Initializes OC1 pin low, generates continuous output pulses on OC1 pin
100 = Initializes OC1 pin low, generates single output pulse on OC1 pin
011 = Compare event toggles OC1 pin
010 = Initializes OC1 pin high, compare event forces OC1 pin low

001 = Initializes OC1 pin low, compare event forces OC1 pin high
000 = Output compare channel is disabled

© 2011-2012 Microchip Technology Inc. DS75018C-page 181
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REGISTER 15-6: PWMCONx: PWMx CONTROL REGISTER

HS/HC-0 HS/HC-0 HS/HC-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
FLTSTATM | cLsTAT(™) TRGSTAT FLTIEN CLIEN TRGIEN ITBG) MDCS®)
bit 15 bit 8

R/W-0 R/W-0 u-0 u-0 u-0 R/W-0 R/W-0 R/W-0
DTC<1:0> = = = CAM23) | xpRES( IUE
bit 7 bit 0
Legend: HC = Hardware Clearable bit HS = Hardware Settable 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 FLTSTAT: Fault Interrupt Status bit(")

1 = Fault interrupt is pending
0 = No Fault interrupt is pending; this bit is cleared by setting FLTIEN = 0
bit 14 CLSTAT: Current-Limit Interrupt Status bit(")
1 = Current-limit interrupt is pending
0 = No current-limit interrupt is pending; this bit is cleared by setting CLIEN = 0
bit 13 TRGSTAT: Trigger Interrupt Status bit
1 = Trigger interrupt is pending
0 = No trigger interrupt is pending; this bit is cleared by setting TRGIEN = 0
bit 12 FLTIEN: Fault Interrupt Enable bit
1 = Fault interrupt is enabled
0 = Fault interrupt is disabled and the FLTSTAT bit is cleared
bit 11 CLIEN: Current-Limit Interrupt Enable bit
1 = Current-limit interrupt is enabled
0 = Current-limit interrupt is disabled and the CLSTAT bit is cleared
bit 10 TRGIEN: Trigger Interrupt Enable bit
1 = A trigger event generates an interrupt request
0 = Trigger event interrupts are disabled and the TRGSTAT bit is cleared
bit 9 ITB: Independent Time Base Mode bit(®)
1 = PHASEXx/SPHASEX register provides time base period for this PWM generator
0 = PTPER register provides timing for this PWM generator
bit 8 MDCS: Master Duty Cycle Register Select bit(®)
1 = MDC register provides duty cycle information for this PWM generator
0 = PDCx/SDCx register provides duty cycle information for this PWM generator
bit 7-6 DTC<1:0>: Dead-Time Control bits

11 = Reserved

10 = Dead-time function is disabled

01 = Negative dead time actively applied for all output modes
00 = Positive dead time actively applied for all output modes

bit 5-3 Unimplemented: Read as ‘0’

Note 1: Software must clear the interrupt status here and the corresponding IFSx bit in the interrupt controller.
2: The Independent Time Base mode (ITB = 1) must be enabled to use Center-Aligned mode. If ITB = 0, the
CAM bit is ignored.
3: These bits should be changed only when PTEN = 0. Changing the clock selection during operation will
yield unpredictable results.

4: To operate in External Period Reset mode, configure the CLMOD (FCLCONx<8>) bit = 0 and
ITB (PWMCONXx<9>) bit = 1.

DS75018C-page 190 © 2011-2012 Microchip Technology Inc.
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16.3 SPI Control Registers

REGISTER 16-1:  SPIXSTAT: SPIx STATUS AND CONTROL REGISTER

R/W-0 uU-0 R/W-0 uU-0 U-0 U-0 U-0 U-0
SPIEN — SPISIDL — — — — —
bit 15 bit 8
uU-0 R/C-0 uU-0 u-0 uU-0 uU-0 R-0 R-0
— SPIROV — — — — SPITBF SPIRBF
bit 7 bit 0
Legend: 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

bit 14
bit 13

bit 12-7
bit 6

bit 5-2
bit 1

bit 0

SPIEN: SPIx Enable bit

1 = Enables module and configures SCKx, SDOx, SDIx and SSx as serial port pins

0 = Disables module

Unimplemented: Read as ‘0’

SPISIDL: Stop in Idle Mode bit

1 = Discontinues module operation when device enters Idle mode

0 = Continues module operation in Idle mode

Unimplemented: Read as ‘0’

SPIROV: Receive Overflow Flag bit

1 = A new byte/word is completely received and discarded; the user software has not read the previous
data in the SPIXBUF register

0 = No overflow has occurred

Unimplemented: Read as ‘0’

SPITBF: SPIx Transmit Buffer Full Status bit

1 = Transmit not yet started, SPIXTXB is full

0 = Transmit started, SPIXTXB is empty

Automatically set in hardware when the CPU writes to the SPIXBUF location, loading SPIXTXB.

Automatically cleared in hardware when the SPIx module transfers data from SPIXTXB to SPIXSR.

SPIRBF: SPIx Receive Buffer Full Status bit

1 = Receive is complete, SPIXRXB is full

0 = Receive is not complete, SPIXRXB is empty

Automatically set in hardware when SPIx transfers data from SPIXSR to SPIXRXB.
Automatically cleared in hardware when core reads the SPIXBUF location, reading SPIXRXB.

© 2011-2012 Microchip Technology Inc.
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REGISTER 20-1: CMPCONx: COMPARATOR CONTROL x REGISTER (CONTINUED)

bit 5

bit 4

bit 3
bit 2

bit 1

bit 0

Note 1:

EXTREF: Enable External Reference bit(")

1 = External source provides reference to DAC (maximum DAC voltage determined by external
voltage source)

0 = Internal reference sources provide reference to DAC (maximum DAC voltage determined by
RANGE bit setting)

HYSPOL: Comparator Hysteresis Polarity Select bit(1)

1 = Hysteresis is applied to the falling edge of the comparator output

0 = Hysteresis is applied to the rising edge of the comparator output

CMPSTAT: Current State of Comparator Output Including CMPPOL Selection bit(1)

HGAIN: DAC Gain Enable bit(")

1 = Reference DAC output to comparator is scaled at 1.8x

0 = Reference DAC output to comparator is scaled at 1.0x

CMPPOL: Comparator Output Polarity Control bit(1)

1 = Qutput is inverted

0 = Output is non-inverted

RANGE: Selects DAC Output Voltage Range bit(")

1 = High Range: Max DAC Value = AVDD/2, 1.65V at 3.3V AVDD
0 = Low Range: Max DAC Value = INTREF()

This bit is not implemented in dsPIC33FJ06GS101A/102A devices.

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.

For the INTREF value, refer to the DAC Module Specifications (Table 25-42) in Section 25.0 “Electrical
Characteristics”.
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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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TABLE 23-2: INSTRUCTION SET OVERVIEW (CONTINUED)
IBna;st(: azz;";zli‘:: Assembly Syntax Description V\z) (r)(:s Czc?fes St):tflfj:c':;gs
10 BTSC BTSC f,#bit4 Bit Test f, Skip if Clear 1 1 None
(2 0r3)
BTSC Ws, #bit4d Bit Test Ws, Skip if Clear 1 1 None
(2 0r3)
1 BTSS BTSS £, #bit4 Bit Test f, Skip if Set 1 1 None
(20r3)
BTSS Ws, #bit4d Bit Test Ws, Skip if Set 1 1 None
(2 0r3)
12 BTST BTST £,#bit4 Bit Test f 1 1 4
BTST.C Ws, #bit4 Bit Test Ws to C 1 1 C
BTST.Z Ws, #bit4 Bit Test Ws to Z 1 1 Z
BTST.C Ws, Wb Bit Test Ws<Wb> to C 1 1 C
BTST.Z Ws, Wb Bit Test Ws<Wb> to Z 1 1 Z
13 BTSTS BTSTS f,#bit4 Bit Test then Set f 1 1 Z
BTSTS.C Ws,#bit4 Bit Test Ws to C, then Set 1 1 C
BTSTS.Z Ws,#bit4 Bit Test Ws to Z, then Set 1 1 Z
14 CALL CALL 1it23 Call Subroutine 2 2 None
CALL Wn Call Indirect Subroutine 1 2 None
15 CLR CLR £ f = 0x0000 1 1 None
CLR WREG WREG = 0x0000 1 1 None
CLR Ws Ws = 0x0000 1 1 None
CLR Acc, Wx, Wxd, Wy, Wyd, AWB Clear Accumulator 1 1 OA,0OB,SA,SB
16 CLRWDT CLRWDT Clear Watchdog Timer 1 1 WDTO,Sleep
17 coM coM £ f=f 1 1 N,Z
coM £, WREG WREG = 1 1 N,Z
com Ws, Wd Wd = Ws 1 1 N,Z
18 cPp cp f Compare f with WREG 1 1 C,DC,N,0V,Z
CcP Wo, #1it5 Compare Wb with lit5 1 1 C,DC,N,0V,Z
cp Wb, Ws Compare Wb with Ws (Wb — Ws) 1 1 C,DC,N,0V,Z2
19 CPO CPO f Compare f with 0x0000 1 1 C,DC,N,0V,Z
CPO Ws 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 Wo, #1it5 Compare Wb with lit5, with Borrow 1 1 C,DC,N,0V,Z
CPB Wb, Ws Compare Wb with Ws, with Borrow 1 1 C,DC,N,0V,Z
(Wb - Ws - C)
21 CPSEQ CPSEQ Wb, Wn Compare Wb with Wn, Skip if = 1 1 None
(2 0r3)
22 CPSGT CPSGT Wb, Wn Compare Wb with Wn, Skip if > 1 1 None
(20r3)
23 CPSLT CPSLT Wb, Wn Compare Wb with Wn, Skip if < 1 1 None
(2 0r3)
24 CPSNE CPSNE Wb, Wn Compare Wb with Wn, Skip if = 1 1 None
(2 0r3)
25 DAW DAW Wn Whn = Decimal Adjust Wn 1 1 C
26 DEC DEC £ f=f-1 1 1 C,DC,N,0Vv,Z
DEC £, WREG WREG =f-1 1 1 C,DC,N,0V,Z
DEC Ws, Wd Wd=Ws -1 1 1 C,DC,N,0V,Z
27 DEC2 DEC2 £ f=f-2 1 1 C,DC,N,0Vv,Z
DEC2 £, WREG WREG =f-2 1 1 C,DC,N,0Vv,Z
DEC2 Ws, Wd Wd =Ws -2 1 1 C,DC,N,0V,Z
28 DISI DISI #1itl4 Disable Interrupts for k Instruction Cycles 1 1 None
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TABLE 25-6:

DC CHARACTERISTICS: IDLE CURRENT (lIDLE)

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. Typical(1) Max. Units | Conditions

Idle Current (libLE): Core Off Clock On Base Current®

DC40d 13 21 mA -40°C

DC40a 13 21 mA +25°C
3.3V 10 MIPS

DC40b 13 21 mA +85°C

DC40c 13 21 mA +125°C

DC41d 16 24 mA -40°C

DC41a 16 24 mA +25°C 3
3.3V 16 MIPS(®)

DC41b 16 24 mA +85°C

DC41c 16 24 mA +125°C

DC42d 17 27 mA -40°C

DC42a 17 27 mA +25°C 3
3.3V 20 MIPS(®)

DC42b 17 27 mA +85°C

DC42c 17 27 mA +125°C

DC43d 20 32 mA -40°C

DC43a 20 32 mA +25°C 3
3.3V 30 MIPS®)

DC43b 20 32 mA +85°C

DC43c 20 32 mA +125°C

DC44d 23 37 mA -40°C

DC44a 23 37 mA +25°C
3.3V 40 MIPS

DC44b 23 37 mA +85°C

DC44c 23 37 mA +125°C

Note 1: Data in “Typical” column is at 3.3V, +25°C unless otherwise stated.
2: Base Idle current is measured as follows:
« CPU core is off, oscillator is configured in EC mode, OSC1 is driven with external square wave from

rail-to-rail

CLKO is configured as an I/O input pin in the Configuration Word
All I/O pins are configured as inputs and pulled to Vss

MCLR = Vbp; WDT and FSCM are disabled
No peripheral modules are operating; however, every peripheral is being clocked (PMDx bits are

all zeroed)

3: These parameters are characterized but not tested in manufacturing.
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FIGURE 25-2: EXTERNAL CLOCK TIMING
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TABLE 25-16: EXTERNAL CLOCK TIMING REQUIREMENTS

Standard Operating Conditions: 3.0V to 3.6V

(unless otherwise stated)

Operating temperature  -40°C < TA < +85°C for Industrial
-40°C < TA < +125°C for Extended

AC CHARACTERISTICS

Param. | Symbol Characteristic Min. Typ.(1) Max. Units Conditions
0S10 FIN External CLKI Frequency DC — 40 MHz |EC
(External clocks allowed only
in EC and ECPLL modes)
Oscillator Crystal Frequency 3.0 — 10 MHz | XT
10 — 32 MHz [HS
0S20 Tosc Tosc = 1/Fosc 12.5 — DC ns
0825 Tcy Instruction Cycle Time(? 25 — DC ns
0S30 TosL, External Clock in (OSC1) 0.375 x Tosc — 0.625 x Tosc ns |EC
TosH High or Low Time
0S31 TosR, External Clock in (OSC1) — — 20 ns |EC
TosF Rise or Fall Time
0S40 |TckR | CLKO Rise Time(®) — 5.2 — ns
0S41 |TckF | CLKO Fall Time(® — 5.2 — ns
0S42 GM External Oscillator 14 16 18 mA/V | VDD = 3.3V
Transconductance(® TA = +25°C

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

2: Instruction cycle period (TcY) equals two times the input oscillator time base period. All specified values
are based on characterization data for that particular oscillator type, under standard operating conditions,
with the device executing code. Exceeding these specified limits may result in an unstable oscillator
operation and/or higher than expected current consumption. All devices are tested to operate at “min.”
values with an external clock applied to the OSC1/CLKI pin. When an external clock input is used, the
“max.” cycle time limit is “DC” (no clock) for all devices.

3: Measurements are taken in EC mode. The CLKO signal is measured on the OSC2 pin.

4: Data for this parameter is Preliminary. This parameter is characterized, but not tested in manufacturing.
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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

RN W

NOTE 1 L
N

- ‘{ \X}Q\Sﬁ }‘z

D

RS AT RS R R R A
2 3

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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28-Lead Plastic Quad Flat, No Lead Package (MM) - 6x6x0.9mm Body [QFN-S]

With 0.40 mm Terminal Length

Note:

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

(O]
:

NOTE 1\1. //////

2 ////////

g -/////
L7 &
(DATUM B) ———
(DATUM A) ——
2X \
Joas]c
2X
2[015[C]  1op yigw
— A
//10.10|C
SEATING — 0 0-0-0-0-00 = —
PLANE 28 X
A3 A1 O [o.08
SIDE VIEW
D2
[$]o10@[c[A[B]
E2

.

7
28X L —

NOTE 1 0.100[c[A[8]
N4 0.05(M)

BOTTOM VIEW

Microchip Technology Drawing C04-124C Sheet 1 of 2
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PRODUCT IDENTIFICATION SYSTEM

To order or obtain information, e.g., on pricing or delivery, refer to the factory or the listed sales office.

Microchip Trademark

dsPIC 33 FJ 06 GS0 01 T- E/ SP - XXX

Architecture

Product Group
Pin Count

Flash Memory Family

Program Memory Size (KB)

Package

Tape and Reel Flag (if applicable)
Temperature Range

Pattern

Architecture:

Product Group:

Pin Count:

Temperature Range:

Package:

Flash Memory Family:

33

FJ

GS0
GS1

GS3

01
02

16-bit Digital Signal Controller

Flash program memory, 3.3V

Switch Mode Power Supply (SMPS) family
Switch Mode Power Supply (SMPS) family
Switch Mode Power Supply (SMPS) family
Switch Mode Power Supply (SMPS) family

18-pin, 20-pin
28-pin, 36-pin

-40°C to+85°C (Industrial)
-40°C to+125°C (Extended)

Plastic Dual In-line — 300 mil (PDIP)

Plastic Small Outline — Wide — 7.50 mm body (SOIC)

Plastic Shrink Small Outline — 5.30 mm body (SSOP)

Skinny Plastic Dual In-Line — 300 mil body (SPDIP)

Plastic Quad Flat, No Lead Package — 6x6x0.9 mm body (QFN-S)
Very Thin Leadless Array — 5x5x0.9 mm body (VTLA)

Examples:

a) dsPIC33FJ06GS001-1/SS:
SMPS dsPIC33, 6-Kbyte program
memory, 20-pin, Industrial
temp.,SSOP package.
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