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dsPIC33FIXXXMCXO06A/X08A/X10A

4.6 Interfacing Program and Data

Memory Spaces

The dsPIC33FJXXXMCX06A/X08A/X10A architecture
uses a 24-bit wide program space and a 16-bit wide
data space. The architecture is also a modified Harvard
scheme, meaning that data can also be present in the
program space. To use this data successfully, it must
be accessed in a way that preserves the alignment of
information in both spaces.

Aside from normal execution, the
dsPIC33FJXXXMCX06A/X08A/X10A architecture pro-
vides two methods by which program space can be
accessed during operation:

» Using table instructions to access individual bytes
or words anywhere in the program space

* Remapping a portion of the program space into
the data space (Program Space Visibility)

Table instructions allow an application to read or write
to small areas of the program memory. This capability
makes the method ideal for accessing data tables that
need to be updated from time to time. It also allows
access to all bytes of the program word. The
remapping method allows an application to access a
large block of data on a read-only basis, which is ideal
for look ups from a large table of static data. It can only
access the least significant word of the program word.

4.6.1 ADDRESSING PROGRAM SPACE

Since the address ranges for the data and program
spaces are 16 and 24 bits, respectively, a method is
needed to create a 23-bit or 24-bit program address
from 16-bit data registers. The solution depends on the
interface method to be used.

For table operations, the 8-bit Table Page register
(TBLPAG) is used to define a 32K word region within
the program space. This is concatenated with a 16-bit
EA to arrive at a full, 24-bit program space address. In
this format, the Most Significant bit of TBLPAG is used
to determine if the operation occurs in the user memory
(TBLPAG<7> = 0) or the configuration memory
(TBLPAG<7> =1).

For remapping operations, the 8-bit Program Space
Visibility register (PSVPAG) is used to define a
16K word page in the program space. When the Most
Significant bit of the EA is ‘1’, PSVPAG is concatenated
with the lower 15 bits of the EA to form a 23-bit program
space address. Unlike table operations, this limits
remapping operations strictly to the user memory area.

Table 4-38 and Figure 4-9 show how the program EA is
created for table operations and remapping accesses
from the data EA. Here, P<23:0> refers to a program
space word, whereas D<15:0> refers to a data space
word.

TABLE 4-38: PROGRAM SPACE ADDRESS CONSTRUCTION
Access Program Space Address
Access Type
Space <23> <22:16> | <15> <14:1> <0>
Instruction Access User 0 PC<22:1> 0
(Code Execution) OXXX  XXXX XXXX XXXX XXXX XXXO
TBLRD TBLWI User TBLPAG<7:0> ‘ Data EA<15:0>
(Byte/Word Read/Write) OXXX XXXX XXXX XXXX XXXX XXXX
Configuration TBLPAG<7:0> ‘ Data EA<15:0>
IXXX XXXX XXXX XXXX XXXX XXXX
Program Space Visibility | User 0 PSVPAG<7:0> Data EA<14:0>(1)
(Block Remap/Read) 0 XXXX XXXX XXX XXXX XXXX XXXX

Note 1:
the address is PSVPAG<0>.

Data EA<15> is always ‘1’ in this case, but is not used in calculating the program space address. Bit 15 of
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46.3 READING DATA FROM PROGRAM
MEMORY USING PROGRAM SPACE
VISIBILITY

The upper 32 Kbytes of data space may optionally be
mapped into any 16K word page of the program space.
This option provides transparent access of stored
constant data from the data space without the need to
use special instructions (i.e., TBLRDL/ H).

Program space access through the data space occurs
if the Most Significant bit of the data space EA is ‘1’ and
program space visibility is enabled by setting the PSV
bit in the Core Control register (CORCON<2>). The
location of the program memory space to be mapped
into the data space is determined by the Program
Space Visibility Page register (PSVPAG). This 8-bit
register defines any one of 256 possible pages of
16K words in program space. In effect, PSVPAG
functions as the upper 8 bits of the program memory
address, with the 15 bits of the EA functioning as the
lower bits. Note that by incrementing the PC by 2 for
each program memory word, the lower 15 bits of data
space addresses directly map to the lower 15 bits in the
corresponding program space addresses.

Data reads to this area add an additional cycle to the
instruction being executed, since two program memory
fetches are required.

Although each data space address, 8000h and higher,
maps directly into a corresponding program memory
address (see Figure 4-11), only the lower 16 bits of the

FIGURE 4-11:

24-bit program word are used to contain the data. The
upper 8 bits of any program space location used as
data should be programmed with ‘1111 1111’ or
‘0000 0000’ to force a NOP. This prevents possible
issues should the area of code ever be accidentally
executed.

Note:  PSV access is temporarily disabled during
table reads/writes.

For operations that use PSV and are executed outside
a REPEAT loop, the MOV and MOV. D instructions
require one instruction cycle in addition to the specified
execution time. All other instructions require two
instruction cycles in addition to the specified execution
time.

For operations that use PSV and are executed inside a
REPEAT loop, there will be some instances that require
two instruction cycles in addition to the specified
execution time of the instruction:

« Execution in the first iteration
« Execution in the last iteration

« Execution prior to exiting the loop due to an
interrupt

» Execution upon re-entering the loop after an
interrupt is serviced

Any other iteration of the REPEAT loop will allow the
instruction accessing data using PSV to execute in a
single cycle.

PROGRAM SPACE VISIBILITY OPERATION

When CORCON<2> =1 and EA<15> = 1:

Program Space
PSVPAG 23 15

.5

o

0x000000

0x010000

The data in the page
designated by
PSVPAG is mapped
into the upper half of
the data memory
space...

0x800000

0x018000:}~_—\\

Data Space

0x0000 Data EA<14:0>

_ 0x8000

kL(, PSV Area

...while the lower 15 bits
of the EA specify an
exact address within
— OxFFFF the PSV area. This
corresponds exactly to
the same lower 15 bits
of the actual program
space address.

© 2009-2012 Microchip Technology Inc.
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NOTES:
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FIGURE 13-2: TIMER2 (16-BIT) BLOCK DIAGRAM
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NOTES:
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16.0 MOTOR CONTROL PWM
MODULE

Note 1: This data sheet summarizes the fea-
tures of the dsPIC33FJXXXMCXO06A/
X08A/X10A family of devices. However,
it is not intended to be a comprehen-
sive reference source. To complement
the information in this data sheet, refer
to Section 14. “Motor Control PWM”
(DS70187) in the “dsPIC33F/PIC24H
Family Reference Manual”, which is
available from the Microchip web site
(www.microchip.com).

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

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

+ 3-Phase AC Induction Motor

» Switched Reluctance (SR) Motor

* Brushless DC (BLDC) Motor

* Uninterruptible Power Supply (UPS)

The PWM module has the following features:

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

* ‘On-the-fly’ PWM frequency changes

+ Edge and Center-Aligned Output modes

+ Single Pulse Generation mode

* Interrupt support for asymmetrical updates in
Center-Aligned mode

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

» ‘Special Event’ comparator for scheduling other
peripheral events

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

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

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

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

© 2009-2012 Microchip Technology Inc.
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REGISTER 16-4: PxSECMP: PWMx SPECIAL EVENT COMPARE REGISTER

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
SEVTDIR® SEVTCMP<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
SEVTCMP<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 SEVTDIR: Special Event Trigger Time Base Direction bit(®)

1 = A Special Event Trigger will occur when the PWM time base is counting downwards
0 = A Special Event Trigger will occur when the PWM time base is counting upwards

bit 14-0 SEVTCMP<14:0>: Special Event Compare Value bits®

Note 1: SEVTDIR is compared with PTDIR (PTMR<15>) to generate the Special Event Trigger.
2: SEVTCMP<14:0> is compared with PTMR<14:0> to generate the Special Event Trigger.
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REGISTER 19-1: [2CxCON: 12Cx CONTROL REGISTER (CONTINUED)

bit 5

bit 4

bit 3

bit 2

bit 1

bit 0

ACKDT: Acknowledge Data bit (when operating as 12C master, applicable during master receive)

Value that will be transmitted when the software initiates an Acknowledge sequence.
1 = Send NACK during Acknowledge
0 = Send ACK during Acknowledge

ACKEN: Acknowledge Sequence Enable bit

(when operating as I°C master, applicable during master receive)

1 = Initiate Acknowledge sequence on SDAx and SCLx pins and transmit ACKDT data bit. Hardware
clear at end of master Acknowledge sequence

0 = Acknowledge sequence not in progress

RCEN: Receive Enable bit (when operating as 1°C master)

1 = Enables Receive mode for I2C. Hardware clear at end of eighth bit of master receive data byte
0 = Receive sequence not in progress

PEN: Stop Condition Enable bit (when operating as e master)

1 = Initiate Stop condition on SDAx and SCLx pins. Hardware clear at end of master Stop sequence

0 = Stop condition not in progress

RSEN: Repeated Start Condition Enable bit (when operating as 12c master)

1 = Initiate Repeated Start condition on SDAx and SCLx pins. Hardware clear at end of master
Repeated Start sequence

0 = Repeated Start condition not in progress

SEN: Start Condition Enable bit (when operating as 1°C master)

1 = Initiate Start condition on SDAx and SCLx pins. Hardware clear at end of master Start sequence
0 = Start condition not in progress

© 2009-2012 Microchip Technology Inc. DS70594D-page 207
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REGISTER 19-2: I2CxSTAT: I12Cx STATUS REGISTER

R-0, HSC R-0, HSC u-0 U-0 U-0 R/C-0, HS R-0, HSC R-0, HSC

ACKSTAT | TRSTAT — — — BCL GCSTAT ADD10

bit 15 bit 8

R/C-0,HS R/C-0,HS R-0,HSC R/C-0,HSC R/C-0,HSC R-0, HSC R-0, HSC R-0, HSC
IWCOL 12COV D A P S R W RBF TBF

bit 7 bit 0

Legend: U = Unimplemented bit, read as ‘0’ C = Clearable bit

R = Readable bit W = Writable bit HS = Hardware Settable bit HSC = Hardware Settable/Clearable bit

-n = Value at POR ‘1" = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15 ACKSTAT: Acknowledge Status bit

(when operating as I2C™ master, applicable to master transmit operation)
1 = NACK received from slave
0 = ACK received from slave
Hardware set or clear at end of slave Acknowledge.
bit 14 TRSTAT: Transmit Status bit
(when operating as 12C master, applicable to master transmit operation)
1 = Master transmit is in progress (8 bits + ACK)
0 = Master transmit is not in progress
Hardware set at beginning of master transmission. Hardware clear at end of slave Acknowledge.
bit 13-11  Unimplemented: Read as ‘0’
bit 10 BCL: Master Bus Collision Detect bit
1 = A bus collision has been detected during a master operation
0 = No collision
Hardware set at detection of bus collision.
bit 9 GCSTAT: General Call Status bit

1 = General call address was received
0 = General call address was not received
Hardware set when address matches general call address. Hardware clear at Stop detection.

bit 8 ADD10: 10-Bit Address Status bit

1 = 10-bit address was matched
0 = 10-bit address was not matched
Hardware set at match of 2nd byte of matched 10-bit address. Hardware clear at Stop detection.

bit 7 IWCOL: Write Collision Detect bit

1 = An attempt to write the I2CXTRN register failed because the I°C module is busy
0 = No collision
Hardware set at occurrence of write to I2CxTRN while busy (cleared by software).

bit 6 I2COV: Receive Overflow Flag bit

1 = A byte was received while the I2CxRCV register is still holding the previous byte
0 = No overflow
Hardware set at attempt to transfer I2CxRSR to I2CxRCV (cleared by software).

bit 5 D_A: Data/Address bit (when operating as 12c slave)

1 = Indicates that the last byte received was data
0 = Indicates that the last byte received was a device address
Hardware clear at device address match. Hardware set by reception of slave byte.

DS70594D-page 208 © 2009-2012 Microchip Technology Inc.




dsPIC33FIXXXMCXO06A/X08A/X10A

REGISTER 21-2: CiCTRL2: ECAN™ CONTROL REGISTER 2

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-0 R-0 R-0 R-0 R-0
— — — DNCNT<4:0>
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 15-5 Unimplemented: Read as ‘0’
bit 4-0 DNCNT<4:0>: DeviceNet™ Filter Bit Number bits

10010- 11111 = Invalid selection

10001 = Compare up to data byte 3, bit 6 with EID<17>

00001 = Compare up to data byte 1, bit 7 with EID<0>
00000 = Do not compare data bytes

© 2009-2012 Microchip Technology Inc.
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REGISTER 21-11: CiFEN1: ECAN™ ACCEPTANCE FILTER ENABLE REGISTER

R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
FLTEN15 FLTEN14 FLTEN13 FLTEN12 FLTEN11 FLTEN10 FLTEN9 FLTENS
bit 15 bit 8
R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
FLTEN7 FLTENG6 FLTENS FLTEN4 FLTEN3 FLTEN2 FLTENA1 FLTENO
bit 7 bit 0

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bitis cleared x = Bit is unknown
bit 15-0 FLTENnN: Enable Filter n to Accept Messages bits

1 = Enable Filter n
0 = Disable Filter n
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REGISTER 21-13: CiBUFPNT2: ECAN™ FILTER 4-7 BUFFER POINTER REGISTER

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
F7BP<3:0> F6BP<3:0>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
F5BP<3:0> F4BP<3:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown
bit 15-12 F7BP<3:0>: RX Buffer Written when Filter 7 Hits bits

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

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

bit 11-8 F6BP<3:0>: RX Buffer Written when Filter 6 Hits bits
1111 = Filter hits received in RX FIFO buffer
1110 = Filter hits received in RX Buffer 14

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

bit 7-4 F5BP<3:0>: RX Buffer Written when Filter 5 Hits bits
1111 = Filter hits received in RX FIFO buffer
1110 = Filter hits received in RX Buffer 14

0001 = Filter hits received in RX Buffer 1
0000 = Filter hits received in RX Buffer 0
bit 3-0 FABP<3:0>: RX Buffer Written when Filter 4 Hits bits

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

0001 = Filter hits received in RX Buffer 1
0000 = Filter hits received in RX Buffer 0
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REGISTER 21-16:  CiRXFnSID: ECAN™ ACCEPTANCE FILTER n STANDARD IDENTIFIER (n =0, 1, ...,15)

R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
SID<10:3>
bit 15 bit 8
R/W-x R/W-x R/W-x U-0 R/W-x u-0 R/W-x R/W-x
SID<2:0> — EXIDE — EID<17:16>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bitis cleared x = Bit is unknown
bit 15-5 SID<10:0>: Standard Identifier bits
1 = Message address bit, SIDx, must be ‘1’ to match filter
0 = Message address bit, SIDx, must be ‘0’ to match filter
bit 4 Unimplemented: Read as ‘0’
bit 3 EXIDE: Extended Identifier Enable bit
If MIDE =1, then:
1 = Match only messages with extended identifier addresses
0 = Match only messages with standard identifier addresses
If MIDE =0, then:
Ignore EXIDE bit.
bit 2 Unimplemented: Read as ‘0’
bit 1-0 EID<17:16>: Extended Identifier bits

1 = Message address bit, EIDx, must be ‘1’ to match filter
0 = Message address bit, EIDx, must be ‘0’ to match filter

REGISTER 21-17:  CiRXFnEID: ECAN™ ACCEPTANCE FILTER n EXTENDED IDENTIFIER (n =0, 1, ..., 15)

R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
EID<15:8>
bit 15 bit 8
R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
EID<7:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-0 EID<15:0>: Extended Identifier bits

1 = Message address bit, EIDx, must be ‘1’ to match filter
0 = Message address bit, EIDx, must be ‘0’ to match filter
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FIGURE 22-2: ADC CONVERSION CLOCK PERIOD BLOCK DIAGRAM
ADxCON3<15>
ADC Internal
RC Clock® !
TAD
ADxCON3<5:0> 0
6

Tey

Tosc®W | x2

frequency, Tosc = 1/Fosc.

ADC Conversion
Clock Multiplier

1,2,3,4,5,...,64

Note 1: Referto Figure 9-2 for the derivation of FOSC when the PLL is enabled. If the PLL is not used, Fosc is equal to the clock source

2: See the ADC electrical specifications for the exact RC clock value.

© 2009-2012 Microchip Technology Inc.
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REGISTER 22-2: ADxCON2: ADCx CONTROL REGISTER 2 (CONTINUED) (where x =1 or 2)

bit 0 ALTS: Alternate Input Sample Mode Select bit

1 = Uses channel input selects for Sample A on first sample and Sample B on next sample
0 = Always uses channel input selects for Sample A
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TABLE 24-2: INSTRUCTION SET OVERVIEW

llanj;? I\AAf]anrgzli)é Assembly Syntax Description V\i) (r)cfis Cicoltfas Sti[#zcizgs

1 ADD ADD Acc Add Accumulators 1 1 OA,OB,SA,SB
ADD f f=f+WREG 1 1 C,DC,N,0Vv,Z
ADD f, WREG WREG = f + WREG 1 1 C,DC,N,0V,Z
ADD #it10, Wh Wd = 1it10 + Wd 1 1 C,DCN,0V,Z
ADD W, W, Wi Wd = Wb + Ws 1 1 C,DCN,0V,Z
ADD W, #lit5, Wi Wd = Wb + lits 1 1 C,DCN,0V,Z
ADD Wso, #Sl i t 4, Acc 16-bit Signed Add to Accumulator 1 1 OA,OB,SA,SB

2 ADDC ADDC f f=f+WREG + (C) 1 1 C,DC,N,0Vv,Z
ADDC f, WREG WREG = f + WREG + (C) 1 1 C,DC,N,0Vv,Z
ADDC #it10, Wh Wd = 1it10 + Wd + (C) 1 1 C,DC,N,0Vv,Z
ADDC W, W, Wi Wd = Wb + Ws + (C) 1 1 C,DCN,0Vv,Z
ADDC W, #lit5, Wi Wd = Wb + it + (C) 1 1 C,DCN,0V,Z

3 AND AND f f=f.AND. WREG 1 1 N,Z
AND f, WREG WREG = f .AND. WREG 1 1 N,Z
AND #it10, Wh Wd = lit10 .AND. Wd 1 1 N,Z
AND W, W, Wi Wd = Wb .AND. Ws 1 1 N,Z
AND W, #1it5, Wi Wd = Wb .AND. lit5 1 1 N,Z

4 ASR ASR f f = Arithmetic Right Shift 1 1 C,N,0v,Z2
ASR f, WREG WREG = Arithmetic Right Shift f 1 1 C,N,0v,Z2
ASR Ws, Wi Wd = Arithmetic Right Shift Ws 1 1 C,N,0v,2
ASR W, Wis, Whd Wnd = Arithmetic Right Shift Wb by Wns 1 1 N,Z
ASR W, #1 i t5, Whd Wnd = Arithmetic Right Shift Wb by lit5 1 1 N,Z

5 BCLR BCLR f,#bit4 Bit Clear f 1 1 None
BCLR W, #bi t 4 Bit Clear Ws 1 1 None

6 BRA BRA C, Expr Branch if Carry 1 1(2) None
BRA GE, Expr Branch if greater than or equal 1 1(2) None
BRA GEU, Expr Branch if unsigned greater than or equal 1 1(2) None
BRA GT, Expr Branch if greater than 1 1(2) None
BRA GTU, Expr Branch if unsigned greater than 1 1(2) None
BRA LE, Expr Branch if less than or equal 1 1(2) None
BRA LEU, Expr Branch if unsigned less than or equal 1 1(2) None
BRA LT, Expr Branch if less than 1 1(2) None
BRA LTU, Expr Branch if unsigned less than 1 1(2) None
BRA N, Expr Branch if Negative 1 1(2) None
BRA NC, Expr Branch if Not Carry 1 1(2) None
BRA NN, Expr Branch if Not Negative 1 1(2) None
BRA NOV, Expr Branch if Not Overflow 1 1(2) None
BRA NZ, Expr Branch if Not Zero 1 1(2) None
BRA QA, Expr Branch if Accumulator A overflow 1 1(2) None
BRA OB, Expr Branch if Accumulator B overflow 1 1(2) None
BRA OV, Expr Branch if Overflow 1 1(2) None
BRA SA, Expr Branch if Accumulator A saturated 1 1(2) None
BRA SB, Expr Branch if Accumulator B saturated 1 1(2) None
BRA Expr Branch Unconditionally 1 2 None
BRA Z, Expr Branch if Zero 1 1(2) None
BRA Wh Computed Branch 1 2 None

7 BSET BSET f,#bit4 Bit Set f 1 1 None
BSET W, #bi t 4 Bit Set Ws 1 1 None

8 BSW BSW C W6, Vb Write C bit to Ws<Wb> 1 1 None
BSW zZ Ws, Wb Write Z bit to Ws<Wb> 1 1 None

9 BTG BTG f,#bit4d Bit Toggle f 1 1 None
BTG W, #bi t 4 Bit Toggle Ws 1 1 None

10 BTSC BTSC f,#bit4 Bit Test f, Skip if Clear 1 1 None

(2 or3)
BTSC W, #bit 4 Bit Test Ws, Skip if Clear 1 1 None
(2 or 3)
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25.2 MPLAB C Compilers for Various
Device Families

The MPLAB C Compiler code development systems
are complete ANSI C compilers for Microchip’s PIC18,
P1C24 and PIC32 families of microcontrollers and the
dsPIC30 and dsPIC33 families of digital signal control-
lers. These compilers provide powerful integration
capabilities, superior code optimization and ease of
use.

For easy source level debugging, the compilers provide
symbol information that is optimized to the MPLAB IDE
debugger.

25.3 HI-TECH C for Various Device
Families

The HI-TECH C Compiler code development systems
are complete ANSI C compilers for Microchip’s PIC
family of microcontrollers and the dsPIC family of digital
signal controllers. These compilers provide powerful
integration capabilities, omniscient code generation
and ease of use.

For easy source level debugging, the compilers provide
symbol information that is optimized to the MPLAB IDE
debugger.

The compilers include a macro assembler, linker, pre-
processor, and one-step driver, and can run on multiple
platforms.

25.4 MPASM Assembler

The MPASM Assembler is a full-featured, universal
macro assembler for PIC10/12/16/18 MCUs.

The MPASM Assembler generates relocatable object
files for the MPLINK Object Linker, Intel® standard HEX
files, MAP files to detail memory usage and symbol
reference, absolute LST files that contain source lines
and generated machine code and COFF files for
debugging.

The MPASM Assembler features include:

« Integration into MPLAB IDE projects

» User-defined macros to streamline
assembly code

» Conditional assembly for multi-purpose
source files

 Directives that allow complete control over the
assembly process

25.5 MPLINK Object Linker/
MPLIB Object Librarian

The MPLINK Object Linker combines relocatable
objects created by the MPASM Assembler and the
MPLAB C18 C Compiler. It can link relocatable objects
from precompiled libraries, using directives from a
linker script.

The MPLIB Object Librarian manages the creation and
modification of library files of precompiled code. When
a routine from a library is called from a source file, only
the modules that contain that routine will be linked in
with the application. This allows large libraries to be
used efficiently in many different applications.

The object linker/library features include:
« Efficient linking of single libraries instead of many
smaller files

* Enhanced code maintainability by grouping
related modules together

» Flexible creation of libraries with easy module
listing, replacement, deletion and extraction

25.6 MPLAB Assembler, Linker and
Librarian for Various Device
Families

MPLAB Assembler produces relocatable machine
code from symbolic assembly language for PIC24,
PIC32 and dsPIC devices. MPLAB C Compiler uses
the assembler to produce its object file. The assembler
generates relocatable object files that can then be
archived or linked with other relocatable object files and
archives to create an executable file. Notable features
of the assembler include:

» Support for the entire device instruction set

» Support for fixed-point and floating-point data
» Command line interface

* Rich directive set

* Flexible macro language

* MPLAB IDE compatibility
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TABLE 26-7: DC CHARACTERISTICS: POWER-DOWN CURRENT (IPD)

DC CHARACTERISTICS

Standard Operating Conditions: 3.0V to 3.6V

(unless otherwise stated)

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

Pa’r\la:)n}g)ter Typical® Max Units Conditions
Power-Down Current (Ipp)d)
DC60d 50 200 pA -40°C
DC60a 50 200 pA +25°C 3
3.3V Base Power-Down Current(®)
DC60b 200 500 pA +85°C
DC60c 600 1000 pA +125°C
DC61d 8 13 pA -40°C
DC61a 10 15 pA +25°C ) 3
3.3V Watchdog Timer Current: AlwpT(®)
DC61b 12 20 pA +85°C
DC61c 13 25 pA +125°C
Note 1: IPD (Sleep) current is measured as follows:
« CPU core is off, oscillator is configured in EC mode and external clock active, OSC1 is driven with
external square wave from rail-to-rail (EC clock overshoot/undershoot < 250 mV required)
* CLKO is configured as an I/O input pin in the Configuration word
« All I/O pins are configured as inputs and pulled to Vss
* MCLR = VDD, WDT and FSCM are disabled, all peripheral modules except the ADC are disabled
(PMDx bits are all ‘1’s). The following ADC settings are enabled for each ADC module (ADCXx) prior to
executing the PWRSAV instruction: ADON =1, VCFG =1, AD12B = 1 and ADxMD = 0.
* VREGS bit (RCON<8>) = 0 (i.e., core regulator is set to stand-by while the device is in Sleep mode)
* RTCC is disabled.
» JTAG is disabled
2: Data in the “Typ” column is at 3.3V, +25°C unless otherwise stated.
3: The Watchdog Timer Current is the additional current consumed when the WDT module is enabled. This
current should be added to the base IPD current.
4: These currents are measured on the device containing the most memory in this family.
5:  These parameters are characterized, but are not tested in manufacturing.
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TABLE 26-38: SPIx SLAVE MODE (FULL-DUPLEX, CKE =0, CKP =1, SMP = 0) TIMING
REQUIREMENTS

AC CHARACTERISTICS

Standard Operating Conditions: 2.4V to 3.6V
(unless otherwise stated)
-40°C < TA < +85°C for Industrial

-40°C < TA < +125°C for Extended

Operating temperature

Pzrgm Symbol Characteristic(?) Min Typ®@ | Max | Units Conditions
SP70 |TscP Maximum SCK Input Frequency — — 15 MHz |See Note 3
SP72 | TscF SCKXx Input Fall Time — — — ns |See parameter DO32
and Note 4
SP73 |TscR SCKXx Input Rise Time — — — ns |See parameter DO31
and Note 4
SP30 |TdoF SDOx Data Output Fall Time — — — ns |See parameter DO32
and Note 4
SP31 | TdoR SDOx Data Output Rise Time — — — ns |See parameter DO31
and Note 4
SP35 |TscH2doV, | SDOx Data Output Valid after — 6 20 ns —
TscL2doV |SCKx Edge
SP36 |TdoV2scH, | SDOx Data Output Setup to 30 — — ns —
TdoV2scL | First SCKx Edge
SP40 | TdiV2scH, |Setup Time of SDIx Data Input 30 — — ns —
TdiV2scL |to SCKx Edge
SP41 | TscH2diL, |Hold Time of SDIx Data Input 30 — — ns —
TscL2diL |to SCKx Edge
SP50 |TssL2scH, |SSx { to SCKx T or SCKx Input 120 — — ns —
TssL2scL
SP51 |TssH2doZ |SSx Tto SDOx Output 10 — 50 ns —
High-Impedance®
SP52 | TscH2ssH | SSx after SCKx Edge 15Tey +40| — — ns |See Note 4
TscL2ssH
Note 1: These parameters are characterized, but are not tested in manufacturing.
2: Data in “Typ” column is at 3.3V, 25°C unless otherwise stated.
3:  The minimum clock period for SCKx is 66.7 ns. Therefore, the SCK clock generated by the Master must
not violate this specificiation.
4: Assumes 50 pF load on all SPIx pins.
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FIGURE 26-26: CAN MODULE I/0 TIMING CHARACTERISTICS

CiTx Pin : KA ;

(output) : Old Value X : New Value
CA10 CA11

CiRx Pin .

(input) . f
| CA20 '

TABLE 26-42: ECAN™ TECHNOLOGY MODULE 1/O 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

PaNr:m Symbol Characteristict) Min Typ | Max | Units Conditions
CA10 TioF Port Output Fall Time — — — ns See parameter D032
CA11 TioR Port Output Rise Time — — — ns See parameter D031
CA20 Tewf Pulse Width to Trigger 120 — — ns —

CAN Wake-up Filter

Note 1: These parameters are characterized but not tested in manufacturing.
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