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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Active

dsPIC

16-Bit

40 MIPs

CANbus, I2C, IrDA, LINbus, SPI, UART/USART
AC'97, Brown-out Detect/Reset, DMA, I2S, POR, PWM, WDT
85

256KB (256K x 8)

FLASH

16K x 8

3V ~ 3.6V

A/D 32x10b/12b

Internal

-40°C ~ 125°C (TA)

Surface Mount

100-TQFP

100-TQFP (14x14)
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Pin Diagrams
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COFS/RG15 [l 1 PGEC2/SOSCO/T1CK/CNO/RC14
AN16/T2CK/T7CK/RC1 [] 2 PGED2/SOSCIT4CK/CN1/RC13
AN17/T3CK/T6CK/RC2 [ ] 3 OC1/RDO

SCK2/CN8/RG6 [l 4 IC4/INT4/RD11
SDI2/CN9/RG7 [l 5 IC3/INT3/RD10
SDO2/CN10/RG8 [l 6 IC2/U1CTS/INT2/RD9
_ MCIR @7 IC1/INT1/RD8
SS2/CN11/RG9 :| 8 dsPIC33FJ64GP206A 41 Vss
vss [19 40[] OSC2/CLKO/RC15
voo []10 dsPIC33FJ128GP206A 39[] OSC1/CLKIN/RC12
ANS5/IC8/CN7/RB5 [ ]11 38[] voo
AN4/IC7/CN6/RB4 []12 37l scL1RG2
AN3/CN5/RB3  []13 36 SDA1/RG3
AN2/SS1/CN4/RB2 []14 35 UTRTS/SCK1/INTO/RF6
PGEC3/AN1/VREF-ICN3/RB1  []15 340 U1IRX/SDI1/RF2
PGED3/ANO/VREF+/CN2/RBO [ 116 33l U1TX/SDO1/RF3
17181920 212223242526 27 28 29 30 31 32

AVDD

AVss
U2CTS/ANS/RB8
AN9/RB9
TMS/AN10/RB10
Vss

VDD
TDI/AN13/RB13
U2RTS/AN14/RB14

PGED1/AN7/RB7
AN15/0CFB/CN12/RB15

TDO/AN11/RB11
TCK/AN12/RB12
U2RX/CN17/RF4
U2TX/CN18/RF5
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Note 1: The metal plane at the bottom of the device is not connected to any pins and should be connected
to Vss externally.
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3.6.2.4 Data Space Write Saturation

In addition to adder/subtracter saturation, writes to data
space can also be saturated but without affecting the
contents of the source accumulator. The data space
write saturation logic block accepts a 16-bit, 1.15
fractional value from the round logic block as its input,
together with overflow status from the original source
(accumulator) and the 16-bit round adder. These inputs
are combined and used to select the appropriate 1.15
fractional value as output to write to data space
memory.

If the SATDW bit in the CORCON register is set, data
(after rounding or truncation) is tested for overflow and
adjusted accordingly, For input data greater than
O0x007FFF, data written to memory is forced to the
maximum positive 1.15 value, 0x7FFF. For input data
less than OxFF8000, data written to memory is forced
to the maximum negative 1.15 value, 0x8000. The
Most Significant bit of the source (bit 39) is used to
determine the sign of the operand being tested.

If the SATDW bit in the CORCON register is not set, the
input data is always passed through unmodified under
all conditions.

3.6.3 BARREL SHIFTER

The barrel shifter is capable of performing up to 16-bit
arithmetic or logic right shifts, or up to 16-bit left shifts
in a single cycle. The source can be either of the two
DSP accumulators or the X bus (to support multi-bit
shifts of register or memory data).

The shifter requires a signed binary value to determine
both the magnitude (number of bits) and direction of the
shift operation. A positive value shifts the operand right.
A negative value shifts the operand left. A value of ‘0’
does not modify the operand.

The barrel shifter is 40 bits wide, thereby obtaining a
40-bit result for DSP shift operations and a 16-bit result
for MCU shift operations. Data from the X bus is
presented to the barrel shifter between bit positions 16
to 31 for right shifts, and between bit positions 0 to 16
for left shifts.

© 2009-2012 Microchip Technology Inc.
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TABLE 4-17: DMA REGISTER MAP

File Name | Addr | Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 R(—:gltlets
DMAOCON | 0380 | CHEN SIZE DIR HALF NULLW — — — — — AMODE<1:0> — — MODE<1:0> 0000
DMAOREQ | 0382 | FORCE — — — — — — — — IRQSEL<6:0> 0000
DMAOSTA | 0384 STA<15:0> 0000
DMAOSTB | 0386 STB<15:0> 0000
DMAOPAD | 0388 PAD<15:0> 0000
DMAOCNT | 038A — — — — — — CNT<9:0> 0000
DMA1CON | 038C | CHEN SIZE DIR HALF NULLW — — — — — AMODE<1:0> — — MODE<1:0> 0000
DMA1REQ | 038E | FORCE — — — — — — — — IRQSEL<6:0> 0000
DMA1STA | 0390 STA<15:0> 0000
DMA1STB | 0392 STB<15:0> 0000
DMA1PAD | 0394 PAD<15:0> 0000
DMA1CNT | 0396 — — — — — — CNT<9:0> 0000
DMA2CON | 0398 | CHEN SIZE DIR HALF NULLW — — — — — AMODE<1:0> — — MODE<1:0> 0000
DMA2REQ | 039A | FORCE — — — — — — — — IRQSEL<6:0> 0000
DMA2STA | 039C STA<15:0> 0000
DMA2STB | 039E STB<15:0> 0000
DMA2PAD | 03A0 PAD<15:0> 0000
DMA2CNT | 03A2 — — — — — — CNT<9:0> 0000
DMA3CON | 03A4 | CHEN SIZE DIR HALF NULLW — — — — — AMODE<1:0> — — MODE<1:0> 0000
DMAS3REQ | 03A6 | FORCE — — — — — — — — IRQSEL<6:0> 0000
DMASSTA | 03A8 STA<15:0> 0000
DMA3STB | 03AA STB<15:0> 0000
DMASPAD |03AC PAD<15:0> 0000
DMASCNT | 03AE — — — — — — CNT<9:0> 0000
DMA4CON | 03B0 | CHEN SIZE DIR HALF NULLW — — — — — AMODE<1:0> — — MODE<1:0> 0000
DMA4REQ | 03B2 | FORCE — — — — — — — — IRQSEL<6:0> 0000
DMA4STA | 03B4 STA<15:0> 0000
DMA4STB | 03B6 STB<15:0> 0000
DMA4PAD | 03B8 PAD<15:0> 0000
DMA4CNT | 03BA — — — — — — CNT<9:0> 0000
DMA5CON [03BC| CHEN SIZE DIR HALF NULLW — — — — — AMODE<1:0> — — MODE<1:0> 0000
DMAS5REQ | 03BE | FORCE — — — — — — — — IRQSEL<6:0> 0000
DMAS5STA | 03CO STA<15:0> 0000
DMAS5STB | 03C2 STB<15:0> 0000
DMAS5PAD | 03C4 PAD<15:0> 0000
Legend: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

VOTX/V8OX/VIOXdOXXXIEEDIASP
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TABLE 4-20: ECAN1 REGISTER MAP WHEN C1CTRL1.WIN =1 FOR dsPIC33FJXXXGP506A/510A/706A/708A/710A DEVICES ONLY

File Name Addr Bit15 | Bit14 | Bit13 Bit12 | Bit1l | Bit10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Re/zléts

0400- See definition when WIN = x
041E

C1BUFPNT1 0420 F3BP<3:0> F2BP<3:0> F1BP<3:0> FOBP<3:0> 0000
C1BUFPNT2 0422 F7BP<3:0> F6BP<3:0> F5BP<3:0> F4BP<3:0> 0000
C1BUFPNT3 0424 F11BP<3:0> F10BP<3:0> F9BP<3:0> F8BP<3:0> 0000
C1BUFPNT4 0426 F15BP<3:0> F14BP<3:0> F13BP<3:0> F12BP<3:0> 0000
C1RXMOSID 0430 SID<10:3> SID<2:0> — MIDE — | EID<17:16> XXXX
C1RXMOEID 0432 EID<15:8> EID<7:0> XXXX
C1RXM1SID 0434 SID<10:3> SID<2:0> — | MIDE — | EID<17:16> XXXX
C1RXM1EID 0436 EID<15:8> EID<7:0> XXXX
C1RXM2SID 0438 SID<10:3> SID<2:0> — | MIDE — | EID<17:16> XXXX
C1RXM2EID 043A EID<15:8> EID<7:0> XXXX
C1RXFOSID 0440 SID<10:3> SID<2:0> — | EXIDE — | EID<17:16> XXXX
C1RXFOEID 0442 EID<15:8> EID<7:0> XXXX
C1RXF1SID 0444 SID<10:3> SID<2:0> — | EXIDE — | EID<17:16> XXXX
C1RXF1EID 0446 EID<15:8> EID<7:0> XXXX
C1RXF2SID 0448 SID<10:3> SID<2:0> — | EXIDE — | EID<17:16> XXXX
C1RXF2EID 044A EID<15:8> EID<7:0> XXXX
C1RXF3SID 044C SID<10:3> SID<2:0> — | EXIDE — | EID<17:16> XXXX
C1RXF3EID 044E EID<15:8> EID<7:0> XXXX
C1RXF4SID 0450 SID<10:3> SID<2:0> — | EXIDE — | EID<17:16> XXXX
C1RXF4EID 0452 EID<15:8> EID<7:0> XXXX
C1RXF5SID 0454 SID<10:3> SID<2:0> — | EXIDE — | EID<17:16> XXXX
C1RXF5EID 0456 EID<15:8> EID<7:0> XXXX
C1RXF6SID 0458 SID<10:3> SID<2:0> — | EXIDE — | EID<17:16> XXXX
C1RXF6EID 045A EID<15:8> EID<7:0> XXXX
C1RXF7SID 045C SID<10:3> SID<2:0> — | EXIDE — | EID<17:16> XXXX
C1RXF7EID 045E EID<15:8> EID<7:0> XXXX
C1RXF8SID 0460 SID<10:3> SID<2:0> — | EXIDE — | EID<17:16> XXXX
C1RXF8EID 0462 EID<15:8> EID<7:0> XXXX
C1RXF9SID 0464 SID<10:3> SID<2:0> — | EXIDE — | EID<17:16> XXXX
C1RXF9EID 0466 EID<15:8> EID<7:0> XXXX
C1RXF10SID 0468 SID<10:3> SID<2:0> — | EXIDE — | EID<17:16> XXXX
C1RXF10EID 046A EID<15:8> EID<7:0> XXXX
Legend: X = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-20: ECAN1 REGISTER MAP WHEN C1CTRL1.WIN =1 FOR dsPIC33FJXXXGP506A/510A/706A/708A/710A DEVICES ONLY

File Name Addr Bit15 | Bit14 | Bit13 Bit12 | Bit11 | Bit10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Rel_;lelzts
C1RXF11SID 046C SID<10:3> SID<2:0> — EXIDE — EID<17:16> XXXX
C1RXF11EID 046E EID<15:8> EID<7:0> XXXX
C1RXF12SID 0470 SID<10:3> SID<2:0> — | EXIDE — EID<17:16> XXXX
C1RXF12EID 0472 EID<15:8> EID<7:0> XXXX
C1RXF13SID 0474 SID<10:3> SID<2:0> — | EXIDE — EID<17:16> XXXX
C1RXF13EID 0476 EID<15:8> EID<7:0> XXXX
C1RXF14SID 0478 SID<10:3> SID<2:0> — | EXIDE — EID<17:16> XXXX
C1RXF14EID 047A EID<15:8> EID<7:0> XXXX
C1RXF15SID 047C SID<10:3> SID<2:0> — | EXIDE — EID<17:16> XXXX
C1RXF15EID 047E EID<15:8> EID<7:0> XXXX
Legend: X = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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6.0 RESET

Note 1. This data sheet summarizes the features
of the dsPIC33FJXXXGPX06A/X08A/
X10A family of devices. However, it is not
intended to be a comprehensive refer-
ence source. To complement the infor-
mation in this data sheet, refer to Section
8. “Reset” (DS70192) in the “dsPIC33F/
PIC24H Family Reference Manual’,
which is available from the Microchip web
site (www.microchip.com).

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

The Reset module combines all Reset sources and
controls the device Master Reset Signal, SYSRST. The
following is a list of device Reset sources:

* POR: Power-on Reset

* BOR: Brown-out Reset

- MCLR: Master Clear Pin Reset

* SWR: RESET Instruction

* WDT: Watchdog Timer Reset

* TRAPR: Trap Conflict Reset

* IOPUWR: lllegal Opcode and Uninitialized W
Register Reset

FIGURE 6-1:

A simplified block diagram of the Reset module is
shown in Figure 6-1.

Any active source of Reset will make the SYSRST
signal active. Many registers associated with the CPU
and peripherals are forced to a known Reset state.
Most registers are unaffected by a Reset; their status is
unknown on POR and unchanged by all other Resets.

Note:  Refer to the specific peripheral or CPU
section of this manual for register Reset
states.

All types of device Reset will set a corresponding status
bit in the RCON register to indicate the type of Reset
(see Register 6-1). A POR will clear all bits, except for
the POR bit (RCON<0>), that are set. The user can set
or clear any bit at any time during code execution. The
RCON bits only serve as status bits. Setting a particular
Reset status bit in software does not cause a device
Reset to occur.

The RCON register also has other bits associated with
the Watchdog Timer and device power-saving states.
The function of these bits is discussed in other sections
of this manual.

Note:  The status bits in the RCON register
should be cleared after they are read so
that the next RCON register value after a

device Reset will be meaningful.

RESET SYSTEM BLOCK DIAGRAM

RESET Instruction

Glitch Filter

D>

MCLR

WDT
Module

Sleep or Idle

BOR
Internal
Regulator

VDD
vop Rise | POR

SYSRST

Detect

Trap Conflict

lllegal Opcode

Uninitialized W Register
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REGISTER 7-5: IFSO: INTERRUPT FLAG STATUS REGISTER O

u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— DMA1IF AD1IF U1TXIF U1RXIF SPIIF SPIEIF T3IF
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
T2IF OC2IF IC2IF DMAO1IF T1IF OC1IF IC1IF INTOIF
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 DMAL1IF: DMA Channel 1 Data Transfer Complete Interrupt Flag Status bit

1 = Interrupt request has occurred
0 = Interrupt request has not occurred
bit 13 AD1IF: ADC1 Conversion Complete Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred
bit 12 U1TXIF: UART1 Transmitter Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred
bit 11 U1RXIF: UART1 Receiver Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred
bit 10 SPI1IF: SPI1 Event Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred
bit 9 SPI1EIF: SPI1 Fault Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred
bit 8 T3IF: Timer3 Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred
bit 7 T2IF: Timer2 Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred
bit 6 OC2IF: Output Compare Channel 2 Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred
bit 5 IC2IF: Input Capture Channel 2 Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred
bit 4 DMAOLIF: DMA Channel 0 Data Transfer Complete Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred
bit 3 T1IF: Timer1 Interrupt Flag Status bit

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

DS70593D-page 98 © 2009-2012 Microchip Technology Inc.
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REGISTER 7-11: IEC1: INTERRUPT ENABLE CONTROL REGISTER 1 (CONTINUED)

bit 3 CNIE: Input Change Notification Interrupt Enable bit

1 = Interrupt request enabled
0 = Interrupt request not enabled

bit 2 Unimplemented: Read as ‘0’

bit 1 MI2C1IE: 12C1 Master Events Interrupt Enable bit
1 = Interrupt request enabled
0 = Interrupt request not enabled

bit 0 SI2C1IE: 12C1 Slave Events Interrupt Enable bit

1 = Interrupt request enabled
0 = Interrupt request not enabled

© 2009-2012 Microchip Technology Inc. DS70593D-page 109
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REGISTER 8-2: DMAXREQ: DMA CHANNEL x IRQ SELECT REGISTER

R/W-0 U-0 u-0 U-0 u-0 u-0 U-0 U-0
FORCE(® - | -1 - 1 = — — —
bit 15 bit 8
u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— IRQSEL6® | IRQSEL5® | IRQSEL4® | IRQSEL3® | IRQSEL2® | IRQSEL1@ | IRQSELO®?
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 FORCE: Force DMA Transfer bit™®

1 = Force a single DMA transfer (Manual mode)
0 = Automatic DMA transfer initiation by DMA request

bit 14-7 Unimplemented: Read as ‘0’

bit 6-0 IRQSEL<6:0>: DMA Peripheral IRQ Number Select bits(®
1111111 = DMAIRQ127 selected to be Channel DMAREQ

0000000 = DMAIRQO selected to be Channel DMAREQ

Note 1: The FORCE bit cannot be cleared by the user. The FORCE bit is cleared by hardware when the forced
DMA transfer is complete.

2: Please see Table 8-1 for a complete listing of IRQ numbers for all interrupt sources.

DS70593D-page 138 © 2009-2012 Microchip Technology Inc.
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19.0 ENHANCED CAN (ECAN™)
MODULE

Note 1: This data sheet summarizes the fea-
tures of the dsPIC33FJXXXGPX06A/
X08A/X10A family of devices. How-
ever, it is not intended to be a compre-
hensive reference source. To
complement the information in this data
sheet, refer to Section 21. “Enhanced
Controller Area Network (ECAN™)”
(DS70185) 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.

19.1 Overview

The Enhanced Controller Area Network (ECAN) mod-
ule is a serial interface, useful for communicating with
other CAN modules or microcontroller devices. This
interface/protocol was designed to allow communica-
tions within noisy environments. The
dsPIC33FJXXXGPX06A/X08A/X10A devices contain
up to two ECAN modules.

The CAN module is a communication controller imple-
menting the CAN 2.0 A/B protocol, as defined in the
BOSCH specification. The module will support CAN 1.2,
CAN 2.0A, CAN 2.0B Passive and CAN 2.0B Active
versions of the protocol. The module implementation is
a full CAN system. The CAN specification is not covered
within this data sheet. The reader may refer to the
BOSCH CAN specification for further details.

The module features are as follows:

* Implementation of the CAN protocol, CAN 1.2,
CAN 2.0A and CAN 2.0B

» Standard and extended data frames

» 0-8 bytes data length

* Programmable bit rate up to 1 Mbit/sec

» Automatic response to remote transmission
requests

» Up to eight transmit buffers with application speci-
fied prioritization and abort capability (each buffer
may contain up to 8 bytes of data)

» Up to 32 receive buffers (each buffer may contain
up to 8 bytes of data)

» Up to 16 full (standard/extended identifier)
acceptance filters

» Three full acceptance filter masks

* DeviceNet™ addressing support

* Programmable wake-up functionality with
integrated low-pass filter

* Programmable Loopback mode supports self-test
operation

Signaling via interrupt capabilities for all CAN
receiver and transmitter error states

Programmable clock source

Programmabile link to input capture module (IC2
for both CAN1 and CAN2) for time-stamping and
network synchronization

Low-power Sleep and Idle mode

The CAN bus module consists of a protocol engine and
message buffering/control. The CAN protocol engine
handles all functions for receiving and transmitting
messages on the CAN bus. Messages are transmitted
by first loading the appropriate data registers. Status
and errors can be checked by reading the appropriate
registers. Any message detected on the CAN bus is
checked for errors and then matched against filters to
see if it should be received and stored in one of the
receive registers.

19.2 Frame Types

The CAN module transmits various types of frames
which include data messages, or remote transmission
requests initiated by the user, as other frames that are
automatically generated for control purposes. The
following frame types are supported:

.

Standard Data Frame:

A standard data frame is generated by a node when
the node wishes to transmit data. It includes an
11-bit Standard Identifier (SID), but not an 18-bit
Extended Identifier (EID).

Extended Data Frame:

An extended data frame is similar to a standard data
frame, but also includes an extended identifier.

Remote Frame:

It is possible for a destination node to request the
data from the source. For this purpose, the
destination node sends a remote frame with an iden-
tifier that matches the identifier of the required data
frame. The appropriate data source node will then
send a data frame as a response to this remote
request.

Error Frame:

An error frame is generated by any node that detects
a bus error. An error frame consists of two fields: an
error flag field and an error delimiter field.

Overload Frame:

An overload frame can be generated by a node as a
result of two conditions. First, the node detects a
dominant bit during interframe space which is an ille-
gal condition. Second, due to internal conditions, the
node is not yet able to start reception of the next
message. A node may generate a maximum of two
sequential overload frames to delay the start of the
next message.

Interframe Space:

Interframe space separates a proceeding frame (of
whatever type) from a following data or remote
frame.

© 2009-2012 Microchip Technology Inc.
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REGISTER 19-4: CiFCTRL: ECAN™ FIFO CONTROL REGISTER

R/W-0 R/W-0 R/W-0 U-0 u-0 U-0 U-0 U-0
DMABS<2:0> — — — — —
bit 15 bit 8
u-0 U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — FSA<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 15-13 DMABS<2:0>: DMA Buffer Size bits

111 = Reserved; do not use
110 = 32 buffers in DMA RAM
101 = 24 buffers in DMA RAM
100 = 16 buffers in DMA RAM
011 = 12 buffers in DMA RAM
010 = 8 buffers in DMA RAM
001 = 6 buffers in DMA RAM
000 = 4 buffers in DMA RAM

bit 12-5 Unimplemented: Read as ‘0’
bit 4-0 FSA<4:0>: FIFO Area Starts with Buffer bits

11111 = RB31 buffer
11110 = RB30 buffer

00001 = TRB1 buffer
00000 = TRBO buffer
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REGISTER 19-16:  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’ = Bit is 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 19-17:  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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REGISTER 21-9: AD1PCFGH: ADC1 PORT CONFIGURATION REGISTER HIGH®:2:34)

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
PCFG31 PCFG30 PCFG29 PCFG28 PCFG27 PCFG26 PCFG25 PCFG24
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
PCFG23 PCFG22 PCFG21 PCFG20 PCFG19 PCFG18 PCFG17 PCFG16
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 PCFG<31:16>: ADC Port Configuration Control bits

1 = Port pin in Digital mode, port read input enabled, ADC input multiplexer connected to AVSs
0 = Port pin in Analog mode, port read input disabled, ADC samples pin voltage

Note 1: On devices without 32 analog inputs, all PCFG bits are R/W by user. However, PCFG bits are ignored on
ports without a corresponding input on device.

2: ADC2 only supports analog inputs ANO-AN15; therefore, no ADC2 port Configuration register exists.
PCFGx = ANx, where x = 16 through 31.

PCFGx bits have no effect if ADC module is disabled by setting ADxMD bit in the PMDXx register. In this
case all port pins multiplexed with ANx will be in Digital mode.

REGISTER 21-10: ADXxPCFGL: ADCx PORT CONFIGURATION REGISTER LOwW(%:2:3:4)

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
PCFG15 PCFG14 PCFG13 PCFG12 PCFG1M1 PCFG10 | PCFG9 | PCFG8
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
PCFG7 PCFG6 PCFG5 PCFG4 PCFG3 PCFG2 PCFG1 PCFGO
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 PCFG<15:0>: ADC Port Configuration Control bits

1 = Port pin in Digital mode, port read input enabled, ADC input multiplexer connected to AVSss
0 = Port pin in Analog mode, port read input disabled, ADC samples pin voltage

Note 1: On devices without 16 analog inputs, all PCFG bits are R/W by user. However, PCFG bits are ignored on
ports without a corresponding input on device.
2:  On devices with two analog-to-digital modules, both AD1PCFGL and AD2PCFGL will affect the
configuration of port pins multiplexed with ANO-AN15.
3: PCFGx = ANx, where x = 0 through 15.
4: PCFGx bits have no effect if ADC module is disabled by setting ADxMD bit in the PMDx register. In this
case all port pins multiplexed with ANx will be in Digital mode
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TABLE 22-2:

CONFIGURATION BITS DESCRIPTION (CONTINUED)

Bit Field

Register

RTSP
Effect

Description

SS8S<2:0>

FSS

Immediate

Secure Segment Program Flash Code Protection Size

(FOR 128K and 256K DEVICES)
X11 = No Secure program Flash segment

Secure space is 8K IW less BS

110 = Standard security; secure program Flash segment starts at End of
BS, ends at 0x003FFE

010 = High security; secure program Flash segment starts at End of BS,
ends at OxO03FFE

Secure space is 16K IW less BS

101 = Standard security; secure program Flash segment starts at End of
BS, ends at 0x007FFE

001 = High security; secure program Flash segment starts at End of BS,
ends at Ox007FFE

Secure space is 32K IW less BS

100 = Standard security; secure program Flash segment starts at End of
BS, ends at 0xOOFFFE

000 = High security; secure program Flash segment starts at End of BS,
ends at OxOOFFFE

(FOR 64K DEVICES)
X11 = No Secure program Flash segment

Secure space is 4K IW less BS

110 = Standard security; secure program Flash segment starts at End of
BS, ends at 0x001FFE

010 = High security; secure program Flash segment starts at End of BS,
ends at Ox001FFE

Secure space is 8K IW less BS

101 = Standard security; secure program Flash segment starts at End of
BS, ends at 0x003FFE

001 = High security; secure program Flash segment starts at End of BS,
ends at OxO03FFE

Secure space is 16K IW less BS

100 = Standard security; secure program Flash segment starts at End of
BS, ends at 007FFEh

000 = High security; secure program Flash segment starts at End of BS,
ends at Ox007FFE

RSS<1:0>

FSS

Immediate

Secure Segment RAM Code Protection

11 = No Secure RAM defined

10 = Secure RAM is 256 Bytes less BS RAM
01 = Secure RAM is 2048 Bytes less BS RAM
00 = Secure RAM is 4096 Bytes less BS RAM

GSS<1:.0>

FGS

Immediate

General Segment Code-Protect bit

11 = User program memory is not code-protected

10 = Standard security; general program Flash segment starts at End of
SS, ends at EOM

0x = High security; general program Flash segment starts at End of SS,
ends at EOM
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TABLE 25-4:

DC TEMPERATURE AND VOLTAGE SPECIFICATIONS

DC CHARACTERISTICS

Standard Operating Conditions: 3.0V to 3.6V

(unless otherwise stated)

Operating temperature

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

Pzrglm Symbol Characteristic Min Typ(l) Max | Units Conditions

Operating Voltage

DC10 |[Supply Voltage

VDD — 3.0 — 3.6 \ —

DC12 |VDR RAM Data Retention Voltage® | 1.8 — — Y, —

DC16 |VPOR VDD Start Voltage — — Vss \ —
to ensure internal
Power-on Reset signal

DC17 |SvbD VDD Rise Rate 0.03 — — V/ms |0-3.0Vin 0.1s
to ensure internal
Power-on Reset signal

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

2: This is the limit to which VDD can be lowered without losing RAM data.

© 2009-2012 Microchip Technology Inc.

DS70593D-page 273



dsPIC33FIXXXGPX06A/X08A/X10A

TABLE 25-21: RESET, WATCHDOG TIMER, OSCILLATOR START-UP TIMER, POWER-UP TIMER

TIMING REQUIREMENTS

AC 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

No. |Symbol Characteristic() Min Typ® | Max | Units Conditions
SY10 |TmcL MCLR Pulse-Width (low) 2 — — ps [-40°C to +85°C
SY11 TPWRT | Power-up Timer Period — 2 — ms |-40°C to +85°C
— 4 — User programmable
— 8 —
— 16 —
— 128 —
SY12 |TPOR Power-on Reset Delay 3 10 30 us |-40°C to +85°C
SY13 |Tioz 1/0 High-Impedance from 0.68 0.72 1.2 us —
MCLR Low or Watchdog
Timer Reset
SY20 |TwbT1 |Watchdog Timer — — — — | See Section 22.4 “Watchdog
Time-out Period Timer (WDT)” and LPRC
specification F21 (Table 25-19)
SY30 |TosTt Oscillator Start-up Timer — [1024 Tosc | — — | Tosc = OSCA1 period
Period
SY35 |TrscMm | Fail-Safe Clock Monitor — 500 900 us |-40°C to +85°C
Delay

Note 1: These parameters are characterized but not tested in manufacturing.
2: Data in “Typ” column is at 3.3V, 25°C unless otherwise stated.
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TABLE 25-28: SPIx MAXIMUM DATA/CLOCK RATE SUMMARY

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
. Master Master Slave
Maximum . . . . .
Data Rate Transmit Only Transmit/Receive | Transmit/Receive CKE CKP SMP
(Half-Duplex) (Full-Duplex) (Full-Duplex)
15 MHz Table 25-29 — — 0,1 0,1 0,1
10 MHz — Table 25-30 — 1 0,1 1
10 MHz — Table 25-31 — 0 0,1 1
15 MHz — — Table 25-32 1 0 0
11 MHz — — Table 25-33 1 1 0
15 MHz — — Table 25-34 0 1 0
11 MHz — — Table 25-35 0 0 0
FIGURE 25-9: SPIx MASTER MODE (HALF-DUPLEX, TRANSMIT ONLY CKE =0) TIMING
CHARACTERISTICS
SCKx / . /
(CKP =0) j\_/—\_g /! !
! SP10 f SP21 SP20
(CKP =1) !
. SP35 SP20 . SP21
0 1 (( , :
SDOx 4&7 MSb >< Bit 14 -;2— ---1 X LSb

— - )) ! -
SP30, SP31 SP30, SP31
Note: Refer to Figure 25-1 for load conditions.
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FIGURE 25-24: ADC CONVERSION (12-BIT MODE) TIMING CHARACTERISTICS
(ASAM = 0, SSRC<2:0> = 000)

‘AD50

ADCLK [ L LT L L L L M WL L L L L e
Instruction ' '. ' ] [ ! ! ! ! ! ! ! ! ! ! ! ! [
Execution _ Set SAMPX ‘Clear SAMPX_ ' ! ; ; ; ; ; ; ; ; ; ; ; ; Lo

SAMP 0 1 ] ] ] ] 1 ] 1 ] ] 1 ] 1 1 ] 1 ]
ch0_dischrg o L ) ) ) l ) ) ) ) l ) l l M.
chosamp . [T 1. l l l l l l l l l l l l .

eoc Z 5 Lo l l l l l l l l l l l [ 1.
AD61 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Z . ADB0 —= = ~— ! ! ! ! ! ! ! ! ! ! ! Lo

: PN . . . . . DEE . . . . . R

CONV ) ) L l l l l l l l l l l l l L

ADXIF . . L l l l l l l l l l l l l L
Buffer(0) ) ) L. . . . . . . . . . . . X

® © OO® 6 6 @ ®
@ - Software sets ADxCON. SAMP to start sampling. ® - Convert bit 11.

@ — Sampling starts after discharge period. TSAMP is described @ _ Convert bit 10
in Section 16. “Analog-to-Digital Converter (ADC) with DMA” ) '
(DS70183) in the “dsPIC33F/PIC24H Family Reference Manual". @ — Convert bit 1.

@ — Software clears ADXCON. SAMP to start conversion. — Convert bit 0.

@ — Sampling ends, conversion sequence starts. @ — One TAD for end of conversion.
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80-Lead Plastic Thin Quad Flatpack (PT)-12x12x1mm Body, 2.00 mm Footprint [TQFP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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2 TaOaoao0monnma-=L-
- U
RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN_ [ NOM [ MAX
Contact Pitch E 0.50 BSC
Contact Pad Spacing C1 13.40
Contact Pad Spacing C2 13.40
Contact Pad Width (X80) X1 0.30
Contact Pad Length (X80) Y1 1.50
Distance Between Pads G 0.20

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-2092B
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Revision D (June 2012)

This revision includes typographical and formatting

changes throughout the data sheet text.

All other major changes are referenced by their

respective section in the following table.

TABLE B-3: MAJOR SECTION UPDATES

Section Name

Update Description

Section 2.0 “Guidelines for Getting Started
with 16-Bit Digital Signal Controllers”

Updated the Recommended Minimum Connection (see Figure 2-1).

Section 9.0 “Oscillator Configuration”

Updated the COSC<2:0> and NOSC<2:0> bit value definitions for
‘001’ (see Register 9-1).

Section 21.0 “10-Bit/12-Bit
Analog-to-Digital Converter (ADC)”

Updated the Analog-to-Digital Conversion Clock Period Block
Diagram (see Figure 21-2).

Section 22.0 “Special Features”

Added Note 3 to the On-chip Voltage Regulator Connections (see
Figure 22-1).

Section 25.0 “Electrical Characteristics”

Updated “Absolute Maximum Ratings”.
Updated Operating MIPS vs. Voltage (see Table 25-1).

Removed parameter DC18 from the DC Temperature and Voltage
Specifications (see Table 25-4).

Updated the notes in the following tables:

+ Table 25-5

+ Table 25-6

» Table 25-7

» Table 25-8

Updated the I/O Pin Output Specifications (see Table 25-10).
Updated the Conditions for parameter BO10 (see Table 25-11).

Updated the Conditions for parameters D136b, D137b, and D138b
(TAa = 150°C) (see Table 25-12).

Section 26.0 “High Temperature Electrical
Characteristics”

Updated “Absolute Maximum Ratings”.
Updated the I/0 Pin Output Specifications (see Table 26-6).
Removed Table 25-7: DC Characteristics: Program Memory.
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