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dsPIC33FJ32GS406/606/608/610 and dsPIC33FJ64GS406/606/608/610

4.0 MEMORY ORGANIZATION

Note:  This data sheet summarizes the features
of the dsPIC33FJ32GS406/606/608/610
and  dsPIC33FJ64GS406/606/608/610
families of devices. It is not intended to be
a comprehensive reference source. To
complement the information in this data
sheet, refer to the dsPIC33/PIC24 Family
Reference Manual, Program Memory”
(DS70203), which is available from the
Microchip web site (www.microchip.com).
The information in this data sheet

supersedes the information in the FRM.

The dsPIC33FJ32GS406/606/608/610 and
dsPIC33FJ64GS406/606/608/610 architecture features
separate program and data memory spaces and buses.
This architecture also allows the direct access to program
memory from the data space during code execution.

4.1 Program Address Space

The program address memory space is 4M instruc-
tions. The space is addressable by a 24-bit value
derived either from the 23-bit Program Counter (PC)
during program execution, or from table operation or
data space remapping as described in Section 4.6
“Interfacing Program and Data Memory Spaces”.

User application access to the program memory space
is restricted to the lower half of the address range
(0x000000 to OX7FFFFF). The exception is the use of
TBLRDY TBLWI operations, which use TBLPAG<7> to
permit access to the Configuration bits and Device ID
sections of the configuration memory space.

The memory maps are shown in Figure 4-1.

PROGRAM MEMORY MAPS FOR dsPIC33FJ32GS406/606/608/610 and

FIGURE 4-1:
dsPIC33FJ64GS406/606/608/610 DEVICES
dsPIC33FJ32GS406/606/608/610
Y Instruction 0x000000
b Resstndess | 00002
0x000004
Interrupt Vector Table OXO000FE
Reserved 0x000100
0x000104
]
9 Alternate Vector Table OXO0001FE
& 0x000200
> User Program
<] Flash Memory
E (11008 instructions)
= 0x0057FE
5 0x005800
[%2]
S
Unimplemented
(Read ‘0's)
A4 OX7FFFFE
Y 0x800000
Reserved
]
Q
©
joR
2 OXF7FFFE
1S Device Configuration 0xF80000
g Registers 0xF80017
= 0xF80018
c
il
IS
) Reserved
kS
o
O
OXFEFFFE
DEVID (2) 0xFF0000
0xFF0002
v Reserved OXFFFFFE

dsPIC33FJ64GS406/606/608/610
¥y i 0x000000
e
0x000004
Interrupt Vector Table 0X0000FE
Reserved 0x000100
@ 0x000104
S Alternate Vector Table OXO0001FE
& 0x000200
- User Program
5] Flash Memory
g (21760 instructions)
s 0OxO00ABFE
- 0x00ACO00
(2]
D
Unimplemented
(Read ‘0's)
\ Ox7FFFFE
by 0x800000
Reserved
(9}
Q
©
joR
2 OXF7FFFE
S Device Configuration 0xF80000
g Registers 0xF80017
S 0xF80018
c
i)
IS
> Reserved
kS
]
o
OXFEFFFE
DEVID (2) OXFF0000
R d 0xFF0002
Y eserve OxFFFFFE
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FIGURE 4-8: BIT-REVERSED ADDRESS EXAMPLE
Sequential Address
b15|b14|b13|b12|b11|b10| b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl| O
Bit Locations Swapped Left-to-Right
Y Around Center of Binary Value
b15|b14|b13| b12|b11|b10| b9 | b8 | b7 | b6 | b5| bl | b2 | b3 | b4 | O
Bit-Reversed Address
Pivot Point
XB = 0x0008 for a 16-Word Bit-Reversed Buffer
TABLE 4-67: BIT-REVERSED ADDRESS SEQUENCE (16-ENTRY)
Normal Address Bit-Reversed Address

A3 A2 Al A0 Decimal A3 A2 Al A0 Decimal
0 0 0 0 0 0 0 0 0 0

0 0 0 1 1 1 0 0 0 8

0 0 1 0 2 0 1 0 0 4

0 0 1 1 3 1 1 0 0 12

0 1 0 0 4 0 0 1 0 2

0 1 0 1 5 1 0 1 0 10

0 1 1 0 6 0 1 1 0 6

0 1 1 1 7 1 1 1 0 14

1 0 0 0 8 0 0 0 1

1 0 0 1 9 1 0 0 1

1 0 1 0 10 0 1 0 1

1 0 1 1 11 1 1 0 1 13

1 1 0 0 12 0 0 1 1 3

1 1 0 1 13 1 0 1 1 11

1 1 1 0 14 0 1 1 1 7

1 1 1 1 15 1 1 1 1 15
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dsPIC33FJ32GS406/606/608/610 and dsPIC33FJ64GS406/606/608/610

5.0 FLASH PROGRAM MEMORY

Note 1: This data sheet summarizes the features
of the dsPIC33FJ32GS406/606/608/610
and dsPIC33FJ64GS406/606/608/610
families of devices. It is not intended to
be a comprehensive reference source.
To complement the information in this
data sheet, refer to “Flash Program-
ming” (DS70191) in the “dsPIC33/PIC24
Family Reference Manual’, which is
available from the Microchip web site
(www.microchip.com). The information in
this data sheet supersedes the
information in the FRM.

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 dsPIC33FJ32GS406/606/608/610 and
dsPIC33FJ64GS406/606/608/610 devices contain
internal Flash program memory for storing and execut-
ing application code. The memory is readable, writable
and erasable during normal operation over the entire
VDD range.

Flash memory can be programmed in two ways:

¢ In-Circuit Serial Programming™ (ICSP™)
¢ Run-Time Self-Programming (RTSP)

ICSP allows a dsPIC33FJ32GS406/606/608/610 and
dsPIC33FJ64GS406/606/608/610 device to be serially
programmed while in the end application circuit. This is
done with two lines for programming clock and
programming data (one of the alternate programming

pin pairs: PGEC1/PGED1, PGEC2/PGED2 or PGEC3/
PGED3), and three other lines for power (VDD), ground
(Vss) and Master Clear (MCLR). This allows customers
to manufacture boards with unprogrammed devices
and then program the Digital Signal Controller (DSC)
just before shipping the product. This also allows the
most recent firmware or a custom firmware to be
programmed.

RTSP is accomplished using TBLRD (Table Read) and
TBLWI (Table Write) instructions. With RTSP, the user
application can write program memory data, either in
blocks or ‘rows’ of 64 instructions (192 bytes) at a time,
or a single program memory word, and erase program
memory in blocks or ‘pages’ of 512 instructions
(1536 bytes) at a time.

51 Table Instructions and Flash

Programming

Regardless of the method used, all programming of
Flash memory is done with the Table Read and Table
Write instructions. These allow direct read and write
access to the program memory space from the data
memory while the device is in normal operating mode.
The 24-bit target address in the program memory is
formed using bits<7:0> of the TBLPAG register and the
Effective Address (EA) from a W register specified in
the table instruction, as shown in Figure 5-1.

The TBLRDL and the TBLWIL instructions are used to
read or write to bits<15:0> of program memory.
TBLRDL and TBLWIL can access program memory in
both Word and Byte modes.

The TBLRDH and TBLWI'H instructions are used to read
or write to bits<23:16> of program memory. TBLRDH
and TBLWI'H can also access program memory in Word
or Byte mode.

FIGURE 5-1: ADDRESSING FOR TABLE REGISTERS
Lo 24 Bits vt
- N
Using
Program Counter [0 ] Program Counter [0]
| | : [
| | |
I | |
| | | [
[ | Working Reg EA [ ]
Using [
Table Instruction 1/0] TBLPAG Reg ||
| | 8Bis T 16 Bits |
LA |4}
User/Goni o | [
ser/Configuration Byte
Space Select | 24-Bit EA | Select
I I Lo
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REGISTER 7-3: INTCON1: INTERRUPT CONTROL REGISTER 1

R/W-0

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

NSTDIS

OVAERR OVBERR | COVAERR | COVBERR OVATE OVBTE COVTE

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

uU-0

SFTACERR

DIVOERR DMACERR | MATHERR | ADDRERR STKERR OSCFAIL

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

bit 14

bit 13

bit 12

bit 11

bit 10

bit 9

bit 8

bit 7

bit 6

bit 5

bit 4

NSTDIS: Interrupt Nesting Disable bit

1 = Interrupt nesting is disabled

0 = Interrupt nesting is enabled

OVAERR: Accumulator A Overflow Trap Flag bit

1 = Trap was caused by an overflow of Accumulator A
0 = Trap was not caused by an overflow of Accumulator A

OVBERR: Accumulator B Overflow Trap Flag bit

1 = Trap was caused by an overflow of Accumulator B
0 = Trap was not caused by an overflow of Accumulator B

COVAERR: Accumulator A Catastrophic Overflow Trap Flag bit

1 = Trap was caused by a catastrophic overflow of Accumulator A
0 = Trap was not caused by a catastrophic overflow of Accumulator A

COVBERR: Accumulator B Catastrophic Overflow Trap Flag bit

1 = Trap was caused by a catastrophic overflow of Accumulator B
0 = Trap was not caused by a catastrophic overflow of Accumulator B

OVATE: Accumulator A Overflow Trap Enable bit

1 = Trap overflow of Accumulator A

0 = Trap is disabled

OVBTE: Accumulator B Overflow Trap Enable bit

1 = Trap overflow of Accumulator B

0 = Trap is disabled

COVTE: Catastrophic Overflow Trap Enable bit

1 = Trap on a catastrophic overflow of Accumulator A or B is enabled
0 = Trap is disabled

SFTACERR: Shift Accumulator Error Status bit

1 = Math error trap was caused by an invalid accumulator shift
0 = Math error trap was not caused by an invalid accumulator shift

DIVOERR: Arithmetic Error Status bit

1 = Math error trap was caused by a divide-by-zero

0 = Math error trap was not caused by a divide-by-zero
DMACERR: DMA Controller Error Status bit

1 = DMA Controller error trap has occurred
0 = DMA Controller error trap has not occurred

MATHERR: Arithmetic Error Status bit

1 = Math error trap has occurred
0 = Math error trap has not occurred

© 2009-2014 Microchip Technology Inc.
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REGISTER 7-9: IFS4: INTERRUPT FLAG STATUS REGISTER 4
u-0 U-0 u-0 U-0 R/W-0 u-0 R/W-0 U-0
— — — — | Qe2F | — PSESMIF —
bit 15 bit 8
u-0 R/W-0 u-0 U-0 u-0 R/W-0 R/W-0 U-0
— C1TXIFW — — — U2EIF U1EIF —
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 Unimplemented: Read as ‘0’
bit 11 QEI2IF: QEI2 Event Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred
bit 10 Unimplemented: Read as ‘0’
bit 9 PSESMIF: PWM Special Event Secondary Match Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred
bit 8-7 Unimplemented: Read as ‘0’
bit 6 C1TXIF; ECAN1 Transmit Data Request Interrupt Flag Status bit™®
1 = Interrupt request has occurred
0 = Interrupt request has not occurred
bit 5-3 Unimplemented: Read as ‘0’
bit 2 U2EIF: UART2 Error Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred
bit 1 U1EIF: UART1 Error Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred
bit 0 Unimplemented: Read as ‘0’
Note 1: Interrupts are disabled on devices without ECAN™ modules.

DS70000591F-page 138
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dsPIC33FJ32GS406/606/608/610 and dsPIC33FJ64GS406/606/608/610

REGISTER 7-37:

IPC20: INTERRUPT PRIORITY CONTROL REGISTER 20

R = Readable bit
-n = Value at POR

W = Writable bit
‘1’ = Bit is set

U = Unimplemented bit, read as ‘0’

‘0’ = Bit is cleared X = Bit is unknown

uU-0 R/W-1 R/W-0 R/W-0 uU-0 R/W-1 R/W-0 R/W-0

— ADCP10IP2 | ADCP10IP1 | ADCP10IPO — ADCP9IP2 | ADCP9IP1 | ADCP9IPO
bit 15 bit 8

uU-0 R/W-1 R/W-0 R/W-0 uU-0 uU-0 uU-0 uU-0

— ADCP8IP2 | ADCP8IP1 | ADCPS8IPO — — — —
bit 7 bit 0
Legend:

bit 15 Unimplemented: Read as ‘0’

bit 14-12 ADCP10IP<2:0>: ADC Pair 10 Conversion Done Interrupt 1 Priority bits
111 = Interrupt is Priority 7 (highest priority interrupt)
001 = Interrupt is Priority 1
000 = Interrupt source is disabled

bit 11 Unimplemented: Read as ‘0’

bit 10-8 ADCP9IP<2:0>: ADC Pair 9 Conversion Done Interrupt 1 Priority bits
111 = Interrupt is Priority 7 (highest priority interrupt)
001 = Interrupt is Priority 1
000 = Interrupt source is disabled

bit 7 Unimplemented: Read as ‘0’

bit 6-4 ADCP8IP<2:0>: ADC Pair 8 Conversion Done Interrupt 1 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’

DS70000591F-page 168
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FIGURE 9-1: OSCILLATOR SYSTEM DIAGRAM

Primary Oscillator (POSC) DOZE<2:0>
OSCl r=—-=-~ Ry POSCCLK XT,HS,EC | > | ]
L I < |
: s3 XTPLL, HSPLL, oy >
! > @ ECPLL, FRCPLL N > | Fey®
| s1 1  PLL m »(51/S3 | Q > |
osc2 -----| > Fvco I > |
POSCMD<1:0> — | > |
To ADC and L______#__J
Co . ____ R Auxiliary Clock e
| > | Generator Lt
| > < |
FRC | =) > | FRCDIVN
Oscillator el E.':) > | >|S7
I o > | FoscC .
| ’/r[ |
FRCDIV<2:0>
FRCDIV16
TUN<5:0> q +16 | S6
FRC
SO
LPRC LPRCL
Oscillator >S5
Secondary Oscillator (SOSC) SosC
sosco [X—r T '& >S4
| | /
| —LPOSCEN T
SOSCI — _: Clock Fail ~ Clock Switch Reset
Reference Clock Generation f
e N . . WDT, PWRT,
| POSCCLK | s7 NOSC<2:0>  FNOSC<2:0> FSOM
| —> | >
| | Timerl
[ Fose, | REFCLKO® ! -
| |
| |
| ROSEL RODIV<3:0> |
Auxiliary Clock Generation
r-"- - - - - - - -—"-—-""—-"""-""-"-"-"-"-"-"'"-"'"-"-—--_-__--__-__-___-___-__-_-__-_-_-_-________,_,__—_—_—_—_—_—_———= == al

FRCCLK
—

>
T
—
[y

=
/

To PWM/ADC®

-

A

—

ﬁx

ASRCSEL FRCSEL ENAPLL SELACLK APSTSCLR<2:0>

T
o
'|| 0}
8
=
Y

Note 1: See Section 9.1.3 “PLL Configuration” and Section 9.2 “Auxiliary Clock Generation” for configuration restrictions.
2: If the oscillator is used with XT or HS modes, an external parallel resistor with the value of 1 MQ must be connected.
3: REFCLKO functionality is not available if the primary oscillator is used.

4:  The term, Fp, refers to the clock source for all the peripherals, while Fcy refers to the clock source for the CPU. Throughout this
document, Fp and Fcy are used interchangeably, except in the case of Doze mode. Fp and Fcy will be different when Doze mode
is used in any ratio other than 1:1, which is the default.
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REGISTER 9-6: REFOCON: REFERENCE OSCILLATOR CONTROL REGISTER

R/W-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
ROON = ROSSLP ROSEL | RoDIV3® | robiv2® | robivi® | rRobivo®
bit 15 bit 8
u-0 U-0 u-0 U-0 u-0 u-0 U-0 U-0
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown
bit 15 ROON: Reference Oscillator Output Enable bit

1 = Reference oscillator output is enabled on the REFCLKO pin
0 = Reference oscillator output is disabled

bit 14 Unimplemented: Read as ‘0’
bit 13 ROSSLP: Reference Oscillator Run in Sleep bit

1 = Reference oscillator output continues to run in Sleep mode
0 = Reference oscillator output is disabled in Sleep mode

bit 12 ROSEL: Reference Oscillator Source Select bit

1 = Oscillator crystal is used as the reference clock

0 = System clock is used as the reference clock
bit 11-8 RODIV<3:0>: Reference Oscillator Divider bits(?)

1111 = Reference clock divided by 32,768

1110 = Reference clock divided by 16,384

1101 = Reference clock divided by 8,192

1100 = Reference clock divided by 4,096

1011 = Reference clock divided by 2,048

1010 = Reference clock divided by 1,024

1001 = Reference clock divided by 512

1000 = Reference clock divided by 256

0111 = Reference clock divided by 128

0110 = Reference clock divided by 64

0101 = Reference clock divided by 32

0100 = Reference clock divided by 16

0011 = Reference clock divided by 8

0010 = Reference clock divided by 4

0001 = Reference clock divided by 2

0000 = Reference clock

bit 7-0 Unimplemented: Read as ‘0’

Note 1. The reference oscillator output must be disabled (ROON = 0) before writing to these bits.
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NOTES:
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21.3 Modes of Operation

The ECAN™ module can operate in one of several
operation modes selected by the user. These modes
include:

« Initialization mode
 Disable mode

* Normal Operation mode

« Listen Only mode

« Listen All Messages mode
* Loopback mode

Modes are requested by setting the REQOP<2:0> bits
(CxCTRL1<10:8>). Entry into a mode is Acknowledged
by monitoring the OPMODE<2:0> bits (CXxCTRL1<7:5>).
The module does not change the mode and the
OPMODE bits until a change in mode is acceptable,
generally during bus Idle time, which is defined as at least
11 consecutive recessive hits.

2131 INITIALIZATION MODE

In the Initialization mode, the module does not transmit
or receive. The error counters are cleared and the inter-
rupt flags remain unchanged. The user application has
access to Configuration registers that are access
restricted in other modes. The module protects the user
from accidentally violating the CAN protocol through
programming errors. All registers which control the
configuration of the module cannot be modified while
the module is on-line. The ECAN module is not allowed
to enter the Configuration mode while a transmission is
taking place. The Configuration mode serves as a lock
to protect the following registers:

« All Module Control Registers

« Baud Rate and Interrupt Configuration Registers
» Bus Timing Registers

« ldentifier Acceptance Filter Registers

* ldentifier Acceptance Mask Registers

21.3.2 DISABLE MODE

In Disable mode, the module does not transmit or
receive. The module has the ability to set the WAKIF bit
due to bus activity, however, any pending interrupts
remain and the error counters retains their value.

If the REQOP<2:0> hits (CxCTRL1<10:8>) = 001, the
module enters the Module Disable mode. If the module
is active, the module waits for 11 recessive bits on the
CAN bus, detects that condition as an Idle bus, then
accepts the module disable command. When the
OPMODE<2:0> bits (CxCTRL1<7:5>) = 001, that
indicates whether the module successfully went into
Module Disable mode. The I/O pins revert to normal
1/0 function when the module is in the Module Disable
mode.

The module can be programmed to apply a low-pass
filter function to the CxRX input line while the module or
the CPU is in Sleep mode. The WAKFIL bit
(CxCFG2<14>) enables or disables the filter.

Note:  Typically, if the ECAN module is allowed to
transmit in a particular mode of operation,
and a transmission is requested immedi-
ately after the ECAN module has been
placed in that mode of operation, the
module waits for 11 consecutive recessive
bits on the bus before starting transmission.
If the user switches to Disable mode within
this 11-bit period, then this transmission is
aborted and the corresponding TXABTmn
bit is set and the TXREQmNn bit is cleared.

21.3.3 NORMAL OPERATION MODE

Normal Operation mode is selected when
REQOP<2:0> = 000. In this mode, the module is
activated and the 1/0 pins assume the CAN bus
functions. The module transmits and receives CAN bus
messages via the CxTX and CxRX pins.

21.3.4 LISTEN ONLY MODE

If the Listen Only mode is activated, the module on the
CAN bus is passive. The transmitter buffers revert to
the port 1/0O function. The receive pins remain inputs.
For the receiver, no error flags or Acknowledge signals
are sent. The error counters are deactivated in this
state. The Listen Only mode can be used for detecting
the baud rate on the CAN bus. To use this, it is neces-
sary that there are at least two further nodes that
communicate with each other.

21.35 LISTEN ALL MESSAGES MODE

The module can be set to ignore all errors and receive
any message. The Listen All Messages mode is acti-
vated by setting REQOP<2:0>=111. In this mode, the
data, which is in the message assembly buffer until the
time an error occurred, is copied in the receive buffer
and can be read via the CPU interface.

21.3.6 LOOPBACK MODE

If the Loopback mode is activated, the module con-
nects the internal transmit signal to the internal receive
signal at the module boundary. The transmit and
receive pins revert to their port I/O function.

© 2009-2014 Microchip Technology Inc.
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REGISTER 21-1:

CxCTRL1: ECANx CONTROL REGISTER 1

u-0 u-0 RIW-0 RIW-0 r-0 RIW-1 RIW-0 RIW-0

— — CsIDL ABAT r | REQOP2 | REQOP1 | REQOPO
bit 15 bit 8

R-1 R-0 R-0 u-0 RIW-0 u-0 u-0 RIW-0
OPMODE2 | OPMODE1 | OPMODEO — CANCAP — — WIN
bit 7 bit 0
Legend: r = Reserved bit

R = Readable bit
-n = Value at POR

W = Writable bit

‘1’ = Bit is set ‘0’ = Bit is cleared

U = Unimplemented bit, read as ‘0’

X = Bit is unknown

bit 15-14
bit 13

bit 12

bit 11
bit 10-8

bit 7-5

bit 4
bit 3

bit 2-1
bit 0

Unimplemented: Read as ‘0’
CSIDL: ECANXx Stop in Idle Mode bit

1 = Discontinues module operation when device enters Idle mode
0 = Continues module operation in Idle mode

ABAT: Abort All Pending Transmissions bit

1 = Signals all transmit buffers to abort transmission
0 = Module will clear this bit when all transmissions are aborted

Reserved: Do not use
REQOP<2:0>: Request Operation Mode bits

111 = Sets Listen All Messages mode
110 = Reserved

101 = Reserved

100 = Sets Configuration mode

011 = Sets Listen Only Mode

010 = Sets Loopback mode

001 = Sets Disable mode

000 = Sets Normal Operation mode

OPMODE<2:0>: Operation Mode bits

111 = Module is in Listen All Messages mode
110 = Reserved

101 = Reserved

100 = Module is in Configuration mode

011 = Module is in Listen Only mode

010 = Module is in Loopback mode

001 = Module is in Disable mode

000 = Module is in Normal Operation mode

Unimplemented: Read as ‘0’
CANCAP: ECAN Message Receive Timer Capture Event Enable bit

1 = Enables input capture based on ECAN message receive
0 = Disables ECAN capture

Unimplemented: Read as ‘0’
WIN: SFR Map Window Select bit

1 = Uses filter window
0 = Uses buffer window
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REGISTER 22-1: ADCON: ADC CONTROL REGISTER (CONTINUED)

bit 4

bit 3
bit 2-0

Note 1:

ASYNCSAMP: Asynchronous Dedicated S&H Sampling Enable bit®)

1 = The dedicated S&H is constantly sampling and then terminates sampling as soon as the trigger
pulse is detected

0 = The dedicated S&H starts sampling when the trigger event is detected and completes the sampling
process in two ADC clock cycles

Unimplemented: Read as ‘0’
ADCS<2:0>: Analog-to-Digital Conversion Clock Divider Select bits()

111 = FADC/8
110 = FADC/7
101 = FADC/6
100 = FADC/5
011 = FADC/4 (default)
010 = FADC/3
001 = FADC/2
000 = FAaDC/1

This control bit can only be changed while the ADC is disabled (ADON = 0).
This control bit is only active on devices that have one SAR.
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NOTES:
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24.0 SPECIAL FEATURES

Note 1: This data sheet summarizes the features
of the dsPIC33FJ32GS406/606/608/610
and dsPIC33FJ64GS406/606/608/610
devices. It is not intended to be a compre-
hensive reference source. To complement
the information in this data sheet, refer to
the “dsPIC33/PIC24 Family Reference
Manual’. Please see the Microchip web
site (www.microchip.com) for the latest
“dsPIC33/PIC24 Family Reference Man-
ual” sections. The information in this
data sheet supersedes the information
in the FRM.

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 dsPIC33FJ32GS406/606/608/610 and
dsPIC33FJ64GS406/606/608/610 devices include
several features intended to maximize application
flexibility and reliability, and minimize cost through
elimination of external components. These are:

» Flexible Configuration

* Watchdog Timer (WDT)

» Code Protection and CodeGuard™ Security

« JTAG Boundary Scan Interface

« In-Circuit Serial Programming™ (ICSP™)

¢ In-Circuit Emulation

* Brown-out Reset (BOR)

24.1

The dsPIC33FJ32GS406/606/608/610 and
dsPIC33FJ64GS406/606/608/610 devices provide
non-volatile memory implementations for device
Configuration bits. Refer to “Device Configuration”
(DS70194) in the “dsPIC33/PIC24 Family Reference
Manual” for more information on this implementation.

Configuration Bits

The Configuration bits can be programmed (read
as ‘0", or left unprogrammed (read as ‘1’), to select
various device configurations. These bits are mapped
starting at program memory location 0xF80000.

The individual Configuration bit descriptions for the
Configuration registers are shown in Table 24-2.

Note that address, 0xF80000, is beyond the user pro-
gram memory space. It belongs to the configuration
memory space (0x800000-0xFFFFFF), which can only
be accessed using Table Reads and Table Writes.

To prevent inadvertent configuration changes during
code execution, all programmable Configuration bits
are write-once. After a bit is initially programmed during
a power cycle, it cannot be written again. Changing a
device configuration requires that power to the device
be cycled.

The device Configuration register map is shown in
Table 24-1.

TABLE 24-1: DEVICE CONFIGURATION REGISTER MAP

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 ‘ Bit 1 Bit 0
0xF80000 |FBS — — — — BSS<2:0> BWRP
0xF80002 |RESERVED |  — — — — — - [ =1 =
0xF80004 | FGS — — — — — GSS<1:0> GWRP
0xF80006 | FOSCSEL IESO — — — FNOSC<2:0>
0xF80008 | FOSC FCKSM<1:0> — — — OSCIOFNC ‘ POSCMD<1:0>
OxF8000A | FWDT FWDTEN WINDIS — WDTPRE WDTPOST<3:0>

0xF8000C | FPOR — ALTQIO ALTSS1 — — FPWRT<2:0>
OXF8000E | FICD Reserved® | Reserved® | JTAGEN — — — ICS<1:0>
0xF80010 | FCMP — — CMPPOL1® | HYST1<1:0>@ | cMPPOLO®P | HYST0<1:0>(?
Legend: — =unimplemented bit, read as ‘0’.

Note 1: These bits are reserved for use by development tools and must be programmed as ‘1’.

2:

These bits are reserved on dsPIC33FIXXXGS406 devices and always read as ‘1’.
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TABLE 27-17: PLL CLOCK TIMING SPECIFICATIONS (VDD = 3.0V TO 3.6V)

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

Pzrglm Symbol Characteristic Min | Typ® | Max | Units Conditions
0S50 FPLLI PLL Voltage Controlled 0.8 — 8 MHz | ECPLL, XTPLL modes

Oscillator (VCO) Input

Frequency Range
OS51 |Fsys On-Chip VCO System 100 — 200 MHz

Frequency
0S52 | TLock PLL Start-up Time (Lock Time) 0.9 15 3.1 mS
0S53 | DcLk CLKO Stability (Jitter)® -3 0.5 3 % | Measured over a 100 ms

period

Note 1: Data in “Typ” column is at 3.3V, +25°C unless otherwise stated. Parameters are for design guidance only
and are not tested in manufacturing.
2: These parameters are characterized by similarity, but are not tested in manufacturing. This specification is

based on clock cycle by clock cycle measurements. To calculate the effective jitter for individual time
bases or communication clocks, use this formula:

Peripheral Clock Jitter = DcLK

( Fosc k)
Peripheral Bit Rate Cloc

For example: Fosc = 32 MHz, DcLk = 3%, SPI bit rate clock (i.e., SCK) is 2 MHz.

SPI SCK Jitter = | —D2CLK | _ [ﬁJ = [3—0/9} = 0.75%
(32 MHZ) J16 4
2 MHz

TABLE 27-18: AUXILIARY PLL CLOCK TIMING SPECIFICATIONS (VDD = 3.0V TO 3.6V)

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
Pilrg\m Symbol Characteristic Min Typ(l) Max Units Conditions

0S56 |FHPOUT |On-Chip, 16x PLL CCO 112 118 120 MHz

Frequency
0OS57 |FHPIN On-Chip, 16x PLL Phase 7.0 7.37 7.5 MHz

Detector Input Frequency
0S58 |Tsu Frequency Generator Lock — — 10 ps

Time

Note 1: Datain “Typ” column is at 3.3V, +25°C unless otherwise stated. Parameters are for design guidance only
and are not tested in manufacturing.
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FIGURE 27-14: SPIXx MASTER MODE (FULL-DUPLEX, CKE =0, CKP = x, SMP = 1) TIMING
CHARACTERISTICS

SCKx / . / '
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— - — -

! SP10 f SP21 SP20
(CKP =1) . A £

SP35 . SP20  SP21

SDOX j&_ . MSb

(]

SP30, SP31

SDIx

| SP40 !SP41!

[ '

Note: Refer to Figure 27-1 for load conditions.

TABLE 27-33: SPIx MASTER MODE (FULL-DUPLEX, CKE =0, CKP =x, SMP = 1) TIMING
REQUIREMENTS

Standard Operating Conditions: 3.0V to 3.6V
unless otherwise stated
AC CHARACTERISTICS E)perating temperature —1)10°C < TA < +85°C for Industrial
-40°C < TA < +125°C for Extended
Pilrg\m Symbol Characteristic() Min Typ(z) Max Units Conditions
SP10 TscP Maximum SCKx Frequency — — 10 MHz | -40°C to +125°C and
see Note 3
SP20 TscF SCKXx Output Fall Time — — — ns See Parameter DO32
and Note 4
SP21 | TscR SCKx Output 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 30 — — ns
TdiV2scL |Input to SCKx Edge
SP41 TscH2diL, |Hold Time of SDIx Data Input 30 — — ns
TscL2diL |to SCKx Edge

Note 1: These parameters are characterized, but are not tested in manufacturing.
2: Datain “Typ” column is at 3.3V, +25°C unless otherwise stated.

3:  The minimum clock period for SCKx is 100 ns. The clock generated in Master mode must not violate this
specification.
4: Assumes 50 pF load on all SPIx pins.
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FIGURE 27-17: SPIx SLAVE MODE (FULL-DUPLEX, CKE =0, CKP =1, SMP =0) TIMING
CHARACTERISTICS
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Note: Refer to Figure 27-1 for load conditions.

DS70000591F-page 402 © 2009-2014 Microchip Technology Inc.



dsPIC33FJ32GS406/606/608/610 and dsPIC33FJ64GS406/606/608/610

FIGURE 27-27: ECAN™ MODULE I/O TIMING CHARACTERISTICS
CxTx Pin K/ '
(output) Old Value X New Value |
CA10 CALl
CxRx Pin \ /L
(input) .
' CA20 '

TABLE 27-48: ECAN™ MODULE I/0 TIMING REQUIREMENTS

AC CHARACTERISTICS .
Operating temperature

Standard Operating Conditions: 3.0V to 3.6V
(unless otherwise stated)

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

PaNr:m Symbol Characteristic(t) Min Typ | Max | Units Conditions
CAl10 TioF Port Output Fall Time — — — ns See Parameter DO32
CA11 TioR Port Output Rise Time — — — ns | See Parameter DO31
CA20 Tewf Pulse Width to Trigger 120 — — ns

CAN Wake-up Filter
Note 1: These parameters are characterized but not tested in manufacturing.

TABLE 27-49: DMA READ/WRITE TIMING REQUIREMENTS

AC CHARACTERISTICS )
Operating temperature

Standard Operating Conditions: 3.0V to 3.6V
(unless otherwise stated)

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

Pilrglm Characteristic Min. Typ Max. Units Conditions
DM1 DMA Read/Write Cycle Time — — 1 Tcy ns
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NOTES:
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