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MICROCHIP

dsPIC33FJXXXGPX06A/X08A/X10A

16-bit Digital Signal Controllers (up to 256 KB Flash and
30 KB SRAM) with Advanced Analog

Operating Conditions

» 3.0V to 3.6V, -40°C to +150°C, DC to 20 MIPS
+ 3.0V to 3.6V, -40°C to +125°C, DC to 40 MIPS

Core: 16-bit dsPIC33F CPU

+ Code-efficient (C and Assembly) architecture

» Two 40-bit wide accumulators

+ Single-cycle (MAC/MPY) with dual data fetch

» Single-cycle mixed-sign MUL plus hardware
divide

Clock Management

» 2% internal oscillator

* Programmable PLLs and oscillator clock sources
 Fail-Safe Clock Monitor (FSCM)

* Independent Watchdog Timer (WDT)

» Fast wake-up and start-up

Power Management

» Low-power management modes (Sleep, Idle,
Doze)

* Integrated Power-on Reset and Brown-out Reset

* 2.1 mA/MHz dynamic current (typical)

* 50 pA IPD current (typical)

Advanced Analog Features

* Two ADC modules:

- Configurable as 10-bit, 1.1 Msps with four
S&H or 12-bit, 500 ksps with one S&H

- 18 analog inputs on 64-pin devices and up to
32 analog inputs on 100-pin devices

* Flexible and independent ADC trigger sources

Timers/Output Compare/lnput Capture
» Up to nine 16-bit timers/counters. Can pair up to
make four 32-bit timers.

» Eight Output Compare modules configurable as
timers/counters

» Eight Input Capture modules

Communication Interfaces

* Two UART modules (10 Mbps)
- With support for LIN 2.0 protocols and IrDA®
* Two 4-wire SPI modules (15 Mbps)

« Up to two I’C™ modules (up to 1 Mbaud) with
SMBus support

» Up to two Enhanced CAN (ECAN) modules
(1 Mbaud) with 2.0B support

« Data Converter Interface (DCI) module with 1°S
codec support

Input/Output

+ Sink/Source up to 10 mA (pin specific) for stan-
dard VoH/VoL, up to 16 mA (pin specific) for
non-standard VOH1

« 5V-tolerant pins

+ Selectable open drain, pull-ups, and pull-downs
» Up to 5 mA overvoltage clamp current

» External interrupts on all /O pins

Qualification and Class B Support

«+ AEC-Q100 REVG (Grade 1-40°C to +125°C)
+ AEC-Q100 REVG (Grade 0 -40°C to +150°C)
» Class B Safety Library, IEC 60730

Debugger Development Support

* In-circuit and in-application programming

« Two program and two complex data breakpoints
* |IEEE 1149.2-compatible (JTAG) boundary scan
» Trace and run-time watch

Packages
Type QFN TQFP TQFP TQFP
Pin Count 64 64 80 100
Contact Lead/Pitch 0.50 0.50 0.50 0.40
1/0 Pins 53 53 69 85
Dimensions 9x9x0.9 10x10x1 12x12x1 14x14x1
Note: All dimensions are in millimeters (mm) unless specified.
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dsPIC33FJXXXGPX06A/X08A/X10A

dsPIC33F PRODUCT FAMILIES The device names, pin counts, memory sizes and
peripheral availability of each family are listed below,
The dsPIC33F General Purpose Family of devices followed by their pinout diagrams.

are ideal for a wide variety of 16-bit MCU embedded
applications. The controllers with codec interfaces are
well-suited for speech and audio processing
applications.

dsPIC33F General Purpose Family Controllers

5| 2|8 g
Program 2| g2 8 2 8 3
Device Pins MI;I;SOP:‘V (KE;IAtg;“) § f_% é E % ‘g é E: E NES g fzt gé §
(Kbyte) 6| 3|85 |°E > gCla| &
dsPIC33FJ64GP206A | 64 64 8 9 8 8 1 1 ADE, 18| 2 | 2 1 0 |53 ]| PT,MR
c
dsPIC33FJ64GP306A | 64 64 16 9 8 8 1 1 ADE, 18 | 2 2 2 0 |53 | PT,MR
c
dsPIC33FJ64GP310A | 100 64 16 9 8 8 1 1 ADE, 3212|122 0 |85 | PFPT
c
dsPIC33FJ64GP706A | 64 64 16 9 8 8 1 2 ADE, 18 | 2 2 2 2 | 53| PT,MR
c
dsPIC33FJ64GP708A | 80 64 16 9 8 8 1 2 ADE, 24 | 2 2 2 2 |69 PT
c
dsPIC33FJ64GP710A | 100 64 16 9 8 8 1 2 ADE, 32| 2 2 2 2 |85 | PFPT
c
dsPIC33FJ128GP206A | 64 128 8 9 8 8 1 1 ADE, 18| 2 | 2 1 0 |53 ]| PT,MR
c
dsPIC33FJ128GP306A | 64 128 16 9 8 8 1 1 ADE, 18 | 2 2 2 0 |53 | PT,MR
c
dsPIC33FJ128GP310A | 100 128 16 9 8 8 1 1 ADE, 322 |22 0 |85 | PFPT
c
dsPIC33FJ128GP706A | 64 128 16 9 8 8 1 2 ADE}, 18 | 2 2 2 2 | 53| PT,MR
c
dsPIC33FJ128GP708A | 80 128 16 9 8 8 1 2 ADE, 24 | 2 2 2 2 |69 PT
c
dsPIC33FJ128GP710A | 100 128 16 9 8 8 1 2 ADE}, 32| 2 2 2 2 |85 | PFPT
c
dsPIC33FJ256GP506A | 64 256 16 9 8 8 1 1 ADE, 18 | 2 2 2 1 53 | PT, MR
c
dsPIC33FJ256GP510A | 100 256 16 9 8 8 1 1 ADE, 32| 2 2 2 1 85 | PF,PT
c
dsPIC33FJ256GP710A | 100 256 30 9 8 8 1 2 ADE}, 3212|122 2 |85 | PFPT
c

Note 1: RAM size is inclusive of 2 Kbytes DMA RAM.
2: Maximum I/O pin count includes pins shared by the peripheral functions.
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dsPIC33FJXXXGPX06A/X08A/X10A

Pin Diagrams

: 1
64-Pin QFN(") B = Pins are up to 5V tolerant

n <

53

5832

oo $5zz
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€ Qcx zz88®aogQ
O0=¥% Q==
000 9O v« « O N O W< MmN
DHNPOOLLBESO0QODVO
oooxxoerxoeroxe >>000000O0

64 6362616059 585756 5554 5352515049

COFS/RG15 [l 1 PGEC2/SOSCO/T1CK/CNO/RC14
AN16/T2CK/T7CK/RC1 [] 2 PGED2/SOSCIT4CK/CN1/RC13
AN17/T3CK/TBCK/RC2 [ ] 3 OC1/RDO

SCK2/CN8/RG6 [l 4 IC4/INT4/RD11
SDI2/CN9/RG7 Wl 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
Vvss [19 40[] OSC2/CLKO/RC15
voo []10 dsPIC33FJ128GP206A 39[] OSC1/CLKIN/RC12
ANS5/IC8/CN7/RB5 [ ]11 38[] vob
AN4/IC7/CN6/RB4  []12 370 SCL1/RG2
AN3/CN5/RB3 113 36 SDA1/RG3
AN2/SS1/CN4/RB2 [114 35 UTRTS/SCK1/INTO/RF6
PGEC3/AN1/VREF-ICN3/RB1  []15 34 U1IRX/SDI1/RF2
PGED3/ANO/VREF+/CN2/RBO [ 116 330 U1TX/SDO1/RF3
17181920 212223242526 27 28 2930 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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dsPIC33FJXXXGPX06A/X08A/X10A

Pin Diagrams (Continued)

: 1
64-Pin QFN(") W = Pins are up to 5V tolerant
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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/ICN9/RG7 Hl 5 IC3/INT3/RD10
SDO2/CN10/RG8 [l 6 IC2/U1CTS/INT2/RD9
MCLR W7 42l IC1/INT1/RD8
SS2/CN11/RG9Y 8 dsPIC33FJ64GP306A 41 Vss
Vss dsPIC33FJ128GP306A 40[] osc2/cLKO/RC15
voo [110 39[] OSC1/CLKIN/RC12
ANS5/IC8/CN7/RB5  []11 38[] Vop
AN4/IC7/ICN6/RB4 []12 37 SCL1/RG2
AN3/CN5/RB3 []13 36l SDA1/RG3
AN2/SS1/CN4/RB2 []14 351 UTRTS/SCK1/INTO/RF6
PGEC3/AN1/VREF-/ICN3/RB1 [115 34l U1RX/SDI/RF2
PGED3/ANO/VREF+/CN2/RBO [ ]16 33| U1TX/SDO1/RF3
171819202122 2324252627 2829303132

Vss
VDD

AVss
TCK/AN12/RB12

AVDD
U2CTS/AN8S/RB8
AN9/RB9
TMS/AN10/RB10
TDI/AN13/RB13
U2RTS/AN14/RB14

TDO/AN11/RB11
AN15/0CFB/CN12/RB15

PGED1/AN7/RB7
U2RX/SDA2/CN17/RF4
U2TX/SCL2/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.

DS70593D-page 4 © 2009-2012 Microchip Technology Inc.



dsPIC33FJXXXGPX06A/X08A/X10A

Pin Diagrams (Continued)

; 1
64-Pin QFN(") B = Pins are up to 5V tolerant
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6463 626160595857 565554 5352515049

COFS/RG15 PGEC2/SOSCO/T1CK/CNO/RC14
AN16/T2CK/T7CK/RC1 PGED2/SOSCI/TACK/CN1/RC13
AN17/T3CK/T6CK/RC2 OC1/RDO

SCK2/CN8/RG6 IC4/INT4/RD11

IC3/INT3/RD10
IC2/U1CTS/INT2/RD9

SDI2/CN9/RG7
SDO2/CN10/RG8

MCLR IC1/INT1/RD8
SS2/CN11/RG9 Vss
Vss dsPIC33FJ256GP506A OSC2/CLKORCAS
VDD OSC1/CLKIN/RC12
ANS5/IC8/CN7/RB5 VDD
AN4/IC7/CN6/RB4 SCL1/RG2
AN3/CN5/RB3 []13 360 SDA1/RG3
AN2/SS1/CN4/RB2 []14 35 UTRTS/SCK1/INTO/RF6
PGEC3/AN1/VREF-ICN3/RB1  [115 340 U1RX/SDI1/RF2
PGED3/ANO/VREF+/CN2/RBO [ ]16 33 U1TX/SDO1/RF3

17181920212223242526272829303132

AVDD

AVss
U2CTS/AN8/RB8
AN9/RB9
TMS/AN10/RB10
Vss

VDD
TDI/AN13/RB13
U2RTS/AN14/RB14

TCK/AN12/RB12
AN15/0CFB/CN12/RB15

PGED1/AN7/RB7
TDO/AN11/RB11
U2TX/SCL2/CN18/RF5

PGEC1/AN6/OCFA/RB6
U2RX/SDA2/CN17/RF4

Note 1: The metal plane at the bottom of the device is not connected to any pins and should be connected
to Vss externally.

© 2009-2012 Microchip Technology Inc. DS70593D-page 5



dsPIC33FJXXXGPX06A/X08A/X10A

Pin Diagrams (Continued)

64-Pin QFN(")

COFS/RG15
AN16/T2CK/T7CK/RC1
AN17/T3CK/T6CK/RC2

SCK2/CN8/RG6
SDI2/CN9/RG7
SDO2/CN10/RG8

MCLR

SS2/CN11/RG9

Vss

VDD

ANS5/IC8/CN7/RB5
AN4/IC7/CN6/RB4
AN3/CN5/RB3
AN2/SST/CN4/RB2
PGEC3/AN1/VREF-/CN3/RB1
PGED3/ANO/VREF+/CN2/RBO

to Vss externally.
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CSDI/RG12

PGED1/AN7/RB7

CSCK/RG14
C2RX/RGO
C2TX/RG1
C1TX/RF1

C1RX/RFO
VDD

OCB8/CN16/RD7

\VCAP

OC7/CN15/RD6

OC6/IC6/CN14/RD5
OC5/IC5/CN13/RD4

OC4/RD3

dsPIC33FJ64GP706A

dsPIC33FJ128GP706A

AVDD

AVss

U2CTS/AN8/RB8

AN9/RB9

TMS/AN10/RB10

Vss
VDD

TDO/AN11/RB11
TCK/AN12/RB12

TDI/AN13/RB13
U2RTS/AN14/RB14
AN15/0CFB/CN12/RB15

OC3/RD2
OC2/RD1

U2RX/SDA2/CN17/RF4

U2TX/SCL2/CN18/RF5

W = Pins are up to 5V tolerant

PGEC2/SOSCO/T1CK/CNO/RC14
PGED2/SOSCI/T4ACK/CN1/RC13
OC1/RDO

IC4/INT4/RD11

IC3/INT3/RD10
IC2/U1CTS/INT2/RD9
IC1/INT1/RD8

Vss

OSC2/CLKO/RC15
OSC1/CLKIN/RC12

VDD

SCL1/RG2

SDA1/RG3
U1RTS/SCK1/INTO/RF6
U1RX/SDI1/RF2
U1TX/SDO1/RF3

Note 1: The metal plane at the bottom of the device is not connected to any pins and should be connected

DS70593D-page 6
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dsPIC33FJXXXGPX06A/X08A/X10A

Pin Diagrams (Continued)

64-Pin TQFP

@)

COFS/RG15
AN16/T2CK/T7CK/RC1
AN17/T3CK/T6CK/RC2

SCK2/CN8/RG6

SDI2/CN9/RG7

SDO2/CN10/RG8

MCLR

SS2/CN11/RG9

Vss

VDD

ANS5/IC8/CN7/RB5

AN4/IC7/CNG/RB4

ANB3/CN5/RB3

AN2/SST1/CN4/RB2
PGEC3/AN1/VREF-/CN3/RB1

PGED3/ANO/VREF+/CN2/RBO

8(0@\10701#(1.7[\)—\

Q000000

™
Q
x
o
[a]
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CSDI/RG12

CSCK/RG14

RGO
RG1
RF1
RFO
VDD

VcAP

OC8/CN16/RD7

OC7/CN15/RD6

OC6/IC6/CN14/RD5
OC5/IC5/CN13/RD4

OC4/RD3
OC3/RD2
OC2/RD1

dsPIC33FJ64GP206A
dsPIC33FJ128GP206A

PGEC1/AN6/OCFA/RB6 T—{17

PGED1/AN7/RB7

—i18
Avbp 119
Avss 20

U2CTS/AN8/RB8 —21

AN9/RB9 /22

TMS/AN10/RB10 ——23

TDO/AN11/RB11 =24

Vss /25
VDD 26

TCK/AN12/RB12 =27

TDI/AN13/RB13 /28
U2RTS/AN14/RB14 —29
AN15/0CFB/CN12/RB15 ——30

U2RX/CN17/RF4

U2TX/CN18/RF5

41

B = Pins are up to 5V tolerant

PGEC2/SOSCO/T1CK/CNO/RC14
PGED2/SOSCI/T4ACK/CN1/RC13
OC1/RDO

IC4/INT4/RD11

IC3/INT3/RD10
IC2/U1CTS/INT2/RD9
IC1/INT1/RD8

Vss

OSC2/CLKO/RC15
OSC1/CLKIN/RC12

VDD

SCL1/RG2

SDA1/RG3
U1RTS/SCK1/INTO/RF6
U1RX/SDI1/RF2
U1TX/SDO1/RF3

© 2009-2012 Microchip Technology Inc.
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dsPIC33FJXXXGPX06A/X08A/X10A

Pin Diagrams (Continued)

64-Pin TQFP W = Pins are up to 5V tolerant
83
5856
cod $SE55
o8 =>88885
O =x o QO==zxxrorx
PP o0oLce38308833808
COOXXXrr>>0000000
COFS/RG15 PGEC2/SOSCO/T1CK/CNO/RC14
AN16/T2CK/T7CK/RC1 PGED2/SOSCI/T4CK/CN1/RC13
AN17/T3CK/T6CK/RC2 OC1/RDO
SCK2/CN8/RG6 IC4/INT4/RD11
SDI2/CN9/RG7 IC3/INT3/RD10
SDO2/CN10/RG8 IC2/U1CTS/INT2/RD9
MCLR IC1/INT1/RD8
SS2/CN11/RG9Y dsPIC33FJ64GP306A Vss
Vss 9 dsPIC33FJ128GP306A OSC2/CLKO/RC15
Vo 10 OSC1/CLKIN/RC12
ANS5/IC8/CN7/RB5 —] 11 VDD
AN4/IC7/CN6/RB4 T 12 SCL1/RG2
ANB3/CN5/RB3 — 13 SDA1/RG3
AN2/SST1/CN4/RB2 T 14 UTRTS/SCK1/INTO/RF6
PGEC3/AN1/VREF-/CN3/RB1 —15 U1RX/SDI1/RF2
PGED3/ANO/VREF+/CN2/RBO 16 U1TX/SDO1/RF3

—18

AVbpD /19

AVss /20
U2CTS/AN8/RB8 —21
AN9/RB9 /22
TMS/AN10/RB10 ——23
Vss /25

Vbb /26
TCK/AN12/RB12 =27
TDI/AN13/RB13 —28
U2RTS/AN14/RB14 —29

TDO/AN11/RB11 =24
AN15/0CFB/CN12/RB15 ——30

< 0
[TEpy T
¥
= =
N~ oo
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Zz Z
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3 g
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X X
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52

PGEC1/AN6/OCFA/RB6 T—{17

PGED1/AN7/RB7

DS70593D-page 8 © 2009-2012 Microchip Technology Inc.



dsPIC33FJXXXGPX06A/X08A/X10A

Pin Diagrams (Continued)

[N}
[m)
x
)
O
O

OC2/RD1

50
49

64-Pin TQFP
n <
g &
88
g2
555 g £288,
L zz zz88¢9
SE8c-XZ .80 n s
QR0 =-238333883
668w b058860060606
T MO N~ O DN O©OLW ST MN
(o) © O© © © OO O W WLWLWWUWWLW
COFS/RG15 1
AN16/T2CK/T7CK/RC1 2
AN17/T3CK/T6CK/RC2 3
SCK2/CN8/RG6 4
SDI2/CNY/RG7 5
SDO2/CN10/RG8 6
MCLR 7
SS2/CN11/RG9 8
vss =19 dsPIC33FJ256GP506A
Vpbp =10
ANS5/IC8/CN7/RB5 =] 11
AN4/IC7/CN6/RB4 T—] 12
AN3/CN5/RB3 ™/ 13
AN2/SST/CN4/RB2 T 14
PGEC3/AN1/VREF-/CN3/RB1 —15
PGED3/ANO/VREF+/CN2/RBO =] 16
MO OO - AN MTW OMNOWOOO
— v~ v~ N AN NN NNNNNNM
c ggggecggucTe
[a1]
£. 22s: gdoss
ok o ZZ £%2%25%
s B i3 iips
<< S ER FRlE o
(Ol e} =) Q
o8 =
o Z

U2RX/SDA2/CN17/RF4

32

U2TX/SCL2/CN18/RF5

48
a7
48
45
44
43
42
41
40
39
38
37
36
35
34
33

M = Pins are up to 5V tolerant

PGEC2/SOSCO/T1CK/CNO/RC14
PGED2/SOSCI/TACK/CN1/RC13
OC1/RDO

IC4/INT4/RD11

IC3/INT3/RD10
IC2/U1CTS/INT2/RD9
IC1/INT1/RD8

Vss

OSC2/CLKO/RC15
OSC1/CLKIN/RC12

VDD

SCL1/RG2

SDA1/RG3
U1RTS/SCK1/INTO/RF6
U1RX/SDI1/RF2
U1TX/SDO1/RF3

© 2009-2012 Microchip Technology Inc.
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dsPIC33FJXXXGPX06A/X08A/X10A

Pin Diagrams (Continued)

64-Pin TQFP

COFS/RG15
AN16/T2CK/T7CK/RC1
AN17/T3CK/T6CK/RC2

SCK2/CN8/RG6
SDI2/CN9/RG7
SDO2/CN10/RG8
MCLR
SS2/CN11/RG9
Vss

VDD
ANS5/IC8/CN7/RB5
AN4/IC7/CN6/RB4
AN3/CN5/RB3
AN2/SST/CN4/RB2

PGEC3/AN1/VREF-/CN3/RB1
PGED3/ANO/VREF+/CN2/RBO

IRINININIRIRIN]

™
Q
x
(]
[
[
(@]

CSDI/RG12

CSCK/RG14
C2RX/RGO
C2TX/RG1
C1TX/RF1

C1RX/RFO
VDD

\VCAP

OCB8/CN16/RD7

OC7/CN15/RD6

OC6/IC6/CN14/RD5
OC5/IC5/CN13/RD4

OC4/RD3

dsPIC33FJ64GP706A

dsPIC33FJ128GP706A

OC3/RD2
OC2/RD1

PGEC1/AN6/OCFA/RB6 T——{17

PGED1/AN7/RB7

—118
AVDD 19
AVss 20

U2CTS/AN8/RB8 — 21

AN9/RB9 /22

TMS/AN10/RB10 ——23

TDO/AN11/RB11 =24

Vss /25
VDD 26

TCK/AN12/RB12 =27

TDI/AN13/RB13 /28
U2RTS/AN14/RB14 —29
AN15/0CFB/CN12/RB15 ——30

<
[T
x
~
P
Q
N
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N
D
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14
=
)
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Z
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2
=
X<
=
N
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W = Pins are up to 5V tolerant

PGEC2/SOSCO/T1CK/CNO/RC14
PGED2/SOSCI/TACK/CN1/RC13
OC1/RDO

IC4/INT4/RD11

IC3/INT3/RD10
IC2/U1CTS/INT2/RD9
IC1/INT1/RD8

Vss

OSC2/CLKO/RC15
OSC1/CLKIN/RC12

VDD

SCL1/RG2

SDA1/RG3
U1RTS/SCK1/INTO/RF6
U1RX/SDI1/RF2
U1TX/SDO1/RF3

DS70593D-page 10
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dsPIC33FJXXXGPX06A/X08A/X10A

Pin Diagrams (Continued)

80-Pin TQFP

COFSIRG15
AN16/T2CK/T7CK/IRC1
AN17/T3CK/T6CK/RC2
AN18/TACK/TICK/RC3
AN19/TSCK/T8CK/RC4

SCK2/CN8/RG6
SDI2/CNY/RG7
SDO2/CN10/RG8
MCLR
SS2/CN11/RG9
Vss
VoD
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Pin Diagrams (Continued)

100-Pin TQFP

<+
L
x
[<9)
N
P4
<

AN27/RE3

AN26/RE2

CSDO/RG13
CSDI/RG12
CSCK/IRG14
AN25/RE1

AN24/REO

AN23/CN23/RA7
AN22/CN22/RA6

RGO
RG1

B = Pins are up to 5V tolerant

IC6/CN19/RD13

IC5/RD12
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OC4/RD3

RF1

RFO

VoD

\Vcap
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SCK2/CN8/RGE 10 INT3/RA14
SDI2/CNI/IRG7 11 Vss
SDO2/CN10/RG8 12 OSC2/CLKO/RC15
MCLR I 13 dsPIC33FJ64GP310A OSC1/CLKINIRC12
SS2/CN11/RGY 14 dsPIC33FJ128GP310A VoD
Vss[__|15 TDO/RA5
voo[_| 16 TDIRA4
TMS/RAO I 17 SDA2/RA3
AN20/INT1/RA12[_| 18 SCL2/RA2
AN21/INT2/RA13[| 19 SCL1/RG2
AN5/CN7/RB5[_] 20 SDA1/RG3
AN4/CN6/RB4[_| 21 SCK1/INTO/RF6
AN3/CN5/RB3[| 22 SDI1/RF7
AN2/SST/CN4/RB2[_| 23 SDO1/RF8
PGEC3/AN1/CN3/RB1 24 U1RX/RF2
PGED3/ANO/CN2/IRBO[_| 25 UITX/RF3
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Pin Diagrams (Continued)

100-Pin TQFP Bl = Pins are up to 5V tolerant
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— sPIC33FJ256GP510A
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Pin Diagrams (Continued)

100-Pin TQFP B = Pins are up to 5V tolerant
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OSC1/CLKIN/RC12
< CNﬂ“jgg; 13 dsPIC33FJ128GP710A ZZ e
14
VssT 15 dsPIC33FJ256GP710A o1 TDORAS
Voo[| 16 60 TDI/RA4
TMS/RAC Il 17 59 SDA2/RA3
AN20/INT1/RA12[ | 18 58 SCL2/RA2
AN21/INT2/RA13[ ] 19 57 SCL1/RG2
AN5/CN7/RB5[_| 29 56 SDA1/RG3
AN4/CN6/RB4[_| 21 55 SCK1/INTO/RF6
AN3/CNS/RB3[_| 22 54 SDI1/RF7
AN2/SS1/CN4/RB2[] 23 53 |l SDO1/RF8
PGEC3/AN1/ICN3/RB1[_] 24 52 U1RX/RF2
PGED3/ANO/CN2/RBOL__]| 25 51 UITX/RF3
OMNWODDO - AN MTWONOODDO —~ANMSS LW O N~
ga%e82%%9:285233232283£E$
5{%>é%%gg&“&“>>2&&&’$&’&“>>88§%
Lzl F ZzS ¢t S|PPIB IS SSS3S
e <<Z<Z( Frle==ZZZz 228686
oo % < JgE<<=<9 SoOxx
Z W E h|D 5
ESY ) ‘5 "n_: S5
i 3 S5
@ = N 9
o <Z( o QO

DS70593D-page 14 © 2009-2012 Microchip Technology Inc.



dsPIC33FJXXXGPX06A/X08A/X10A

Table of Contents

ASPIC33F ProduCt FAmMINES .........ccuiiiiiiii et e e e et e et e e e b e e e sabe e e e n e seeesees 2
T.0 DBVICE OVEIVIEW ...ttt ettt h e b e st e a e e e e e s e sh e st e e b e sh e sh b e et e e b e e be e e e e sh e sat e sebe e e e s e e aeas 19
2.0 Guidelines for Getting Started with 16-Bit Digital Signal Controllers .23
3.0 CPU s .27
4.0 Memory Organization... .. 39
5.0 FIash Program IMEIMOTY .........cooui ittt ettt ettt ettt e et e et e b et eete e at e bt e ee e e eae e e e e e eteeee bt e bt e eateenaneenteestaeean 77
B.0 RSB ..o e b e e e e e e ee e e e e e e e e nr e s
7.0 Interrupt Controller .
8.0 Direct MemOry ACCESS (DIMA) ... .ttt ettt ettt et ettt e eh e et b e e bt e e et e et e et e e eat e et e e sttt eab e e bt e et e et et e eanes 135
[ O @ F- 17| F=1 o] O o g1 T [V ] = 1o ] PP U PP SPPPPPPPN 145
T0.0 POWEI-SAVING FEAIUIES ......ciiitiii ittt ettt ettt e ettt e e bttt e e b et e bt e e st e e e st e e eaes e e e s e e e n s e e e nbne e e natnees 155
L O T O o 4 - T TP PO P PP PPRTRUPUPPRPPTN 163
12.0

13.0 Timer2/3, Timerd/5, Timer6/7 and TIMEr8/O ...........ooiiiiiiiii e e s e 169
L O 13 o 10 0= To) (U] (= T OO O OO UP SV RTUPPTOURON 175
15.0 Output Compare.........cccuvveene.... 77
16.0 Serial Peripheral Interface (SPI)... ... 181
17.0 Inter-Integrated Circuit™ (IZCTM) ...................................... ... 187
18.0 Universal Asynchronous Receiver TransSmitter (UART) .....coiiuiiriiiie ettt ettt e s e s e e e nnnes 195
19.0 Enhanced CAN (ECANT) IMOGUIE .........cuiiuiiiiie ettt ettt sttt ettt e et e e sttt ee et er e ee e eeeenneene e neeas 201
20.0 Data Converter Interface (DCI) Module.................. .. 229

21.0 10-Bit/12-Bit Analog-to-Digital Converter (ADC) ....
22.0 Special Features ........cccccveveiiiiiieieie e
23.0 Instruction Set Summary

b O I B T=YY =Y (o] o0 L= oL ST o) o o] o AP RPRP P
25.0 Electrical Characteristics

26.0 High Temperature Electrical CharaCteriStICS ..........cccuiiiiiiiiiiiie ittt ettt sttt e nn et eenes 321
27.0 DC and AC Device CharacteristiCs GraphS...........uuiiiiiiiiiiie ettt e et e e s et eee e e e et aa e aeesessantsteeeaeeeannnnneeees 331
A I o= Ted (e To [ To l [} (o] 41 F= 1o ] o P PP O PP UPPFPPPPN 335
Appendix A: Migrating from dsPIC33FJXXXGPX06/X08/X10 Devices to dsPIC33FJXXXGPX06A/X08A/X10A Devices................ 347
Appendix B: Revision History

1T 1= PO P PP OTRPPI
The MICTOCKID WED SHEE...... ittt sh e et ettt e bt e e b eh e ee bt et e e bt e e ee e e bt e naaeeateeeeneenaeeanneens
Customer Change Notification Service ..
Customer Support.....
Reader Response................... ... 358
Product IdentifiCation SYSTEM ........oo ettt a et e e eh et e eh ettt e et e e e ntne e e e ee e 359

© 2009-2012 Microchip Technology Inc. DS70593D-page 15
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TO OUR VALUED CUSTOMERS

It is our intention to provide our valued customers with the best documentation possible to ensure successful use of your Microchip
products. To this end, we will continue to improve our publications to better suit your needs. Our publications will be refined and
enhanced as new volumes and updates are introduced.

If you have any questions or comments regarding this publication, please contact the Marketing Communications Department via
E-mail at docerrors@microchip.com or fax the Reader Response Form in the back of this data sheet to (480) 792-4150. We wel-
come your feedback.

Most Current Data Sheet

To obtain the most up-to-date version of this data sheet, please register at our Worldwide Web site at:
http://www.microchip.com

You can determine the version of a data sheet by examining its literature number found on the bottom outside corner of any page.
The last character of the literature number is the version number, (e.g., DS30000A is version A of document DS30000).

Errata

An errata sheet, describing minor operational differences from the data sheet and recommended workarounds, may exist for current
devices. As device/documentation issues become known to us, we will publish an errata sheet. The errata will specify the revision of
silicon and revision of document to which it applies.

To determine if an errata sheet exists for a particular device, please check with one of the following:

* Microchip’s Worldwide Web site; http://www.microchip.com
* Your local Microchip sales office (see last page)

When contacting a sales office, please specify which device, revision of silicon and data sheet (include literature number) you are
using.

Customer Notification System

Register on our web site at www.microchip.com to receive the most current information on all of our products.
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Referenced Sources

This device data sheet is based on the following
individual chapters of the “dsPIC33F/PIC24H Family
Reference Manual”. These documents should be
considered as the general reference for the operation
of a particular module or device feature.

Note: To access the documents listed below,
browse to the documentation section of
the dsPIC33FJ256GP710A product page
on the Microchip web site
(www.microchip.com) or select a family
reference manual section from the
following list.

In addition to parameters, features, and
other documentation, the resulting page
provides links to the related family
reference manual sections.

+ Section 1. “Introduction” (DS70197)

+ Section 2. “CPU” (DS70204)

+ Section 3. “Data Memory” (DS70202)

+ Section 4. “Program Memory” (DS70203)

» Section 5. “Flash Programming” (DS70191)

+ Section 6. “Interrupts” (DS70184)

+ Section 7. “Oscillator” (DS70186)

+ Section 8. “Reset” (DS70192)

« Section 9. “Watchdog Timer and Power-Saving Modes” (DS70196)
» Section 10. “I/O Ports” (DS70193)

« Section 11. “Timers” (DS70205)

» Section 12. “Input Capture” (DS70198)

+ Section 13. “Output Compare” (DS70209)

+ Section 16. “Analog-to-Digital Converter (ADC)” (DS70183)
« Section 17. “UART” (DS70188)

» Section 18. “Serial Peripheral Interface (SPI)” (DS70206)

» Section 19. “Inter-Integrated Circuit™ (12C™)” (DS70195)

+ Section 20. “Data Converter Interface (DCI)” (DS70288)

+ Section 21. “Enhanced Controller Area Network (ECAN™)” (DS70185)
+ Section 22. “Direct Memory Access (DMA)” (DS70182)

» Section 23. “CodeGuard™ Security” (DS70199)

« Section 24. “Programming and Diagnostics” (DS70207)

« Section 25. “Device Configuration” (DS70194)
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NOTES:
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dsPIC33FJXXXGPX06A/X08A/X10A

1.0 DEVICE OVERVIEW

Note:  This data sheet summarizes the features
of the dsPIC33FJXXXGPX06A/X08A/
X10A family of devices. However, it is not
intended to be a comprehensive
reference source. To complement the
information in this data sheet, refer to the
latest family reference sections of the
“dsPIC33F/PIC24H Family Reference
Manual”, which are available from the
Microchip web site (www.microchip.com).

This document contains device specific information for
the following devices:

* dsPIC33FJ64GP206A

+ dsPIC33FJ64GP306A

+ dsPIC33FJ64GP310A

+ dsPIC33FJ64GP706A

* dsPIC33FJ64GP708A

* dsPIC33FJ64GP710A

* dsPIC33FJ128GP206A

+ dsPIC33FJ128GP306A

+ dsPIC33FJ128GP310A

» dsPIC33FJ128GP706A

* dsPIC33FJ128GP708A

* dsPIC33FJ128GP710A

* dsPIC33FJ256GP506A

+ dsPIC33FJ256GP510A

+ dsPIC33FJ256GP710A

The dsPIC33FJXXXGPX06A/X08A/X10A  General
Purpose Family of device includes devices with a wide
range of pin counts (64, 80 and 100), different program
memory sizes (64 Kbytes, 128 Kbytes and 256 Kbytes)

and different RAM sizes (8 Kbytes, 16 Kbytes and
30 Kbytes).

This feature makes the family suitable for a wide variety
of high-performance digital signal control applications.
The device is pin compatible with the PIC24H family of
devices, and also share a very high degree of
compatibility with the dsPIC30F family devices. This
allows for easy migration between device families as may
be necessitated by the specific functionality,
computational resource and system cost requirements of
the application.

The dsPIC33FJXXXGPX06A/X08A/X10A device fam-
ily employs a powerful 16-bit architecture that seam-
lessly integrates the control features of a
Microcontroller (MCU) with the computational capabili-
ties of a Digital Signal Processor (DSP). The resulting
functionality is ideal for applications that rely on
high-speed, repetitive computations, as well as control.

The DSP engine, dual 40-bit accumulators, hardware
support for division operations, barrel shifter, 17 x 17
multiplier, a large array of 16-bit working registers and
a wide variety of data addressing modes, together
provide the dsPIC33FJXXXGPX06A/X08A/X10A
Central Processing Unit (CPU) with extensive
mathematical processing capability. Flexible and
deterministic interrupt handling, coupled with a
powerful array of peripherals, renders the
dsPIC33FJXXXGPX06A/X08A/X10A devices suitable
for control applications. Further, Direct Memory Access
(DMA) enables overhead-free transfer of data between
several peripherals and a dedicated DMA RAM.
Reliable, field programmable Flash program memory
ensures scalability of applications that use
dsPIC33FJXXXGPX06A/X08A/X10A devices.

Figure 1-1 illustrates a general block diagram of the
various core and peripheral modules in the
dsPIC33FJXXXGPX06A/X08A/X10A family of devices.
Table 1-1 provides the functions of the various pins
illustrated in the pinout diagrams.

© 2009-2012 Microchip Technology Inc.
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FIGURE 1-1: dsPIC33FJXXXGPX06A/X08A/X10A GENERAL BLOCK DIAGRAM
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xRam | | Y Ram e
Program Counter
Stack Loo Address Address
Control ContPoI Latch Latch
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Controller
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Note: Not all pins or features are implemented on all device pinout configurations. See the “Pin Diagrams” section for the
specific pins and features present on each device.
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TABLE 1-1: PINOUT 1I/0 DESCRIPTIONS
Pin Name Pin Buffer Description
Type Type

ANO-AN31 | Analog |Analog input channels.

AVDD P P Positive supply for analog modules. This pin must be connected at all times.

AVss P P Ground reference for analog modules.

CLKI | ST/CMOS |External clock source input. Always associated with OSC1 pin function.

CLKO (0] — Oscillator crystal output. Connects to crystal or resonator in Crystal Oscillator
mode. Optionally functions as CLKO in RC and EC modes. Always associated
with OSC2 pin function.

CNO-CN23 | ST Input change notification inputs.
Can be software programmed for internal weak pull-ups on all inputs.

COFS I/O ST Data Converter Interface frame synchronization pin.

CSCK 1/0 ST Data Converter Interface serial clock input/output pin.

CSDI | ST Data Converter Interface serial data input pin.

CSDO 0] — Data Converter Interface serial data output pin.

C1RX | ST ECAN1 bus receive pin.

C1TX (0] — ECAN1 bus transmit pin.

C2RX | ST ECANZ2 bus receive pin.

C2TX o — ECANZ2 bus transmit pin.

PGED1 I/O ST Data 1/O pin for programming/debugging communication channel 1.

PGEC1 | ST Clock input pin for programming/debugging communication channel 1.

PGED2 I/0 ST Data 1/O pin for programming/debugging communication channel 2.

PGEC2 | ST Clock input pin for programming/debugging communication channel 2.

PGED3 I/O ST Data 1/O pin for programming/debugging communication channel 3.

PGEC3 | ST Clock input pin for programming/debugging communication channel 3.

IC1-IC8 | ST Capture inputs 1 through 8.

INTO | ST External interrupt O.

INT1 | ST External interrupt 1.

INT2 | ST External interrupt 2.

INT3 | ST External interrupt 3.

INT4 | ST External interrupt 4.

MCLR /P ST Master Clear (Reset) input. This pin is an active-low Reset to the device.

OCFA | ST Compare Fault A input (for Compare Channels 1, 2, 3 and 4).

OCFB | ST Compare Fault B input (for Compare Channels 5, 6, 7 and 8).

0C1-0C8 0] — Compare outputs 1 through 8.

0OscC1 | ST/CMOS |Oscillator crystal input. ST buffer when configured in RC mode;
CMOS otherwise.

0SC2 1/0 — Oscillator crystal output. Connects to crystal or resonator in Crystal Oscillator
mode. Optionally functions as CLKO in RC and EC modes.

RAO-RA7 I/0 ST PORTA is a bidirectional I/O port.

RA9-RA10 I/0 ST

RA12-RA15 I/0 ST

RB0-RB15 I/0 ST PORTB is a bidirectional 1/0 port.

RC1-RC4 1/0 ST PORTC is a bidirectional 1/0 port.

RC12-RC15 I/0 ST

RDO0-RD15 1/0 ST PORTD is a bidirectional 1/0O port.

REO-RE7 I/0 ST PORTE is a bidirectional 1/O port.

RFO-RF8 I/0 ST PORTF is a bidirectional I/O port.

RF12-RF13 I/0 ST

Legend: CMOS = CMOS compatible input or output;
ST = Schmitt Trigger input with CMOS levels;

P = Power
| = Input

Analog = Analog input;
O = Output;

© 2009-2012 Microchip Technology Inc.
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TABLE 1-1: PINOUT 1/O DESCRIPTIONS (CONTINUED)
Pin Name Pin Buffer Description
Type Type
RGO0-RG3 I/0 ST PORTG is a bidirectional 1/0O port.
RG6-RG9 I/0 ST
RG12-RG15 I/0 ST
SCKA1 I/0 ST Synchronous serial clock input/output for SPI1.
SDI1 | ST SPI1 datain.
SDO1 o — SPI1 data out.
SS1 I/O ST SPI1 slave synchronization or frame pulse 1/O.
SCK2 1/0 ST Synchronous serial clock input/output for SPI2.
SDI2 | ST SPI2 data in.
SDO2 o — SPI2 data out.
SS2 I/0 ST SPI2 slave synchronization or frame pulse /0.
SCL1 1/0 ST Synchronous serial clock input/output for 12C1.
SDA1 I/0 ST Synchronous serial data input/output for 12C1.
SCL2 I/0 ST Synchronous serial clock input/output for 12C2.
SDA2 I/0 ST Synchronous serial data input/output for 12C2.
SOSCI | ST/CMOS |32.768 kHz low-power oscillator crystal input; CMOS otherwise.
SOSCO o — 32.768 kHz low-power oscillator crystal output.
TMS | ST JTAG Test mode select pin.
TCK | ST JTAG test clock input pin.
TDI | ST JTAG test data input pin.
TDO o — JTAG test data output pin.
T1CK | ST Timer1 external clock input.
T2CK | ST Timer2 external clock input.
T3CK | ST Timer3 external clock input.
T4CK | ST Timer4 external clock input.
T5CK | ST Timer5 external clock input.
T6CK | ST Timer6 external clock input.
T7CK | ST Timer7 external clock input.
T8CK | ST Timer8 external clock input.
TICK | ST Timer9 external clock input.
U1CTS | ST UART1 clear to send.
U1IRTS 0] — UART1 ready to send.
U1RX | ST UART1 receive.
U1TX 0] — UART1 transmit.
U2CTS | ST UART2 clear to send.
U2RTS (0] — UART2 ready to send.
U2RX | ST UART2 receive.
u2TXx 0] — UART2 transmit.
VDD P — Positive supply for peripheral logic and /O pins.
VcAP P — CPU logic flter capacitor connection.
Vss P — Ground reference for logic and 1/O pins.
VREF+ | Analog |Analog voltage reference (high) input.
VREF- | Analog |Analog voltage reference (low) input.

Legend: CMOS = CMOS compatible input or output;
ST = Schmitt Trigger input with CMOS levels;

O = Output;

Analog = Analog input;

P = Power
| = Input
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2.0 GUIDELINES FOR GETTING
STARTED WITH 16-BIT
DIGITAL SIGNAL
CONTROLLERS

Note 1: This data sheet summarizes the features
of the dsPIC33FJXXXGPX06A/X08A/
X10A family of devices. It is not intended
to be a comprehensive reference source.
To complement the information in this
data sheet, refer to the “dsPIC33F/
PIC24H Family Reference Manual’.
Please see the Microchip web site
(www.microchip.com) for the latest
dsPIC33F/PIC24H Family Reference
Manual sections.

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.

2.1 Basic Connection Requirements

Getting started with the dsPIC33FJXXXGPX06A/
XO08A/X10A family of 16-bit Digital Signal Controllers
(DSCs) requires attention to a minimal set of device pin
connections before proceeding with development. The
following is a list of pin names, which must always be
connected:

« All VDD and Vss pins
(see Section 2.2 “Decoupling Capacitors™)

» All AVDD and AVss pins (regardless if ADC module
is not used)

(see Section 2.2 “Decoupling Capacitors™)

+ Vcap
(see Section 2.3 “CPU Logic Filter Capacitor
Connection (VCAP)”)

* MCLR pin
(see Section 2.4 “Master Clear (MCLR) Pin”)

* PGECx/PGEDx pins used for In-Circuit Serial
Programming™ (ICSP™) and debugging purposes
(see Section 2.5 “ICSP Pins”)

* OSC1 and OSC2 pins when external oscillator
source is used
(see Section 2.6 “External Oscillator Pins”)

Additionally, the following pins may be required:

* VREF+/VREF- pins used when external voltage
reference for ADC module is implemented

Note: The AVDD and AVsSsS pins must be
connected independent of the ADC
voltage reference source.

2.2 Decoupling Capacitors

The use of decoupling capacitors on every pair of
power supply pins, such as VDD, Vss, AVDD and
AVss is required.

Consider the following criteria when using decoupling
capacitors:

» Value and type of capacitor: Recommendation
of 0.1 yF (100 nF), 10-20V. This capacitor should
be a low-ESR and have resonance frequency in
the range of 20 MHz and higher. It is
recommended that ceramic capacitors be used.

* Placement on the printed circuit board: The
decoupling capacitors should be placed as close
to the pins as possible. It is recommended to
place the capacitors on the same side of the
board as the device. If space is constricted, the
capacitor can be placed on another layer on the
PCB using a via; however, ensure that the trace
length from the pin to the capacitor is within
one-quarter inch (6 mm) in length.

« Handling high frequency noise: If the board is
experiencing high frequency noise, upward of
tens of MHz, add a second ceramic-type capacitor
in parallel to the above described decoupling
capacitor. The value of the second capacitor can
be in the range of 0.01 pF to 0.001 pF. Place this
second capacitor next to the primary decoupling
capacitor. In high-speed circuit designs, consider
implementing a decade pair of capacitances as
close to the power and ground pins as possible.
For example, 0.1 yF in parallel with 0.001 pF.

* Maximizing performance: On the board layout
from the power supply circuit, run the power and
return traces to the decoupling capacitors first,
and then to the device pins. This ensures that the
decoupling capacitors are first in the power chain.
Equally important is to keep the trace length
between the capacitor and the power pins to a
minimum thereby reducing PCB track inductance.

© 2009-2012 Microchip Technology Inc.
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FIGURE 2-1: RECOMMENDED
MINIMUM CONNECTION
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Note 1: As an option, instead of a hard-wired connection, an
inductor (L1) can be substituted between VDD and
AVDD to improve ADC noise rejection. The inductor
impedance should be less than 1Q and the inductor
capacity greater than 10 mA.
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The placement of this capacitor should be close to the
VcAP. It is recommended that the trace length not
exceed one-quarter inch (6 mm). Refer to Section 22.2
“On-Chip Voltage Regulator” for details.

24 Master Clear (MCLR) Pin

The MCLR pin provides for two specific device
functions:

» Device Reset
» Device programming and debugging

During device programming and debugging, the
resistance and capacitance that can be added to the
pin must be considered. Device programmers and
debuggers drive the MCLR pin. Consequently,
specific voltage levels (VIH and VIL) and fast signal
transitions must not be adversely affected. Therefore,
specific values of R and C will need to be adjusted
based on the application and PCB requirements.

For example, as shown in Figure2-2, it is
recommended that the capacitor C, be isolated from
the MCLR pin during programming and debugging
operations.

Place the components shown in Figure 2-2 within
one-quarter inch (6 mm) from the MCLR pin.

2.21 TANK CAPACITORS

On boards with power traces running longer than six
inches in length, it is suggested to use a tank capacitor
for integrated circuits including DSCs to supply a local
power source. The value of the tank capacitor should
be determined based on the trace resistance that con-
nects the power supply source to the device, and the
maximum current drawn by the device in the applica-
tion. In other words, select the tank capacitor so that it
meets the acceptable voltage sag at the device. Typical
values range from 4.7 yF to 47 pF.

2.3 CPU Logic Filter Capacitor
Connection (VCAP)

A low-ESR (< 5 Ohms) capacitor is required on the
VCAP pin, which is used to stabilize the voltage
regulator output voltage. The VCAP pin must not be
connected to VDD, and must have a capacitor between
4.7 yF and 10 pF, 16V connected to ground. The type
can be ceramic or tantalum. Refer to Section 25.0
“Electrical Characteristics” for additional
information.

FIGURE 2-2: EXAMPLE OF MCLR PIN
CONNECTIONS
VDD
RrM
R1@
MCLR
JP dsPIC33F

I o

Note 1: R< 10kQ is recommended. A suggested
starting value is 10 kQ. Ensure that the MCLR
pin VIH and VIL specifications are met.

2: R1< 4700 will limit any current flowing into
MCLR from the external capacitor C, in the
event of MCLR pin breakdown, due to
Electrostatic Discharge (ESD) or Electrical
Overstress (EOS). Ensure that the MCLR pin
VIH and VIL specifications are met.
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2.5 ICSP Pins

The PGECx and PGEDx pins are used for In-Circuit
Serial Programming™ (ICSP™) and debugging pur-
poses. It is recommended to keep the trace length
between the ICSP connector and the ICSP pins on the
device as short as possible. If the ICSP connector is
expected to experience an ESD event, a series resistor
is recommended, with the value in the range of a few
tens of Ohms, not to exceed 100 Ohms.

Pull-up resistors, series diodes, and capacitors on the
PGECx and PGEDx pins are not recommended as they
will interfere with the programmer/debugger communi-
cations to the device. If such discrete components are
an application requirement, they should be removed
from the circuit during programming and debugging.
Alternatively, refer to the AC/DC characteristics and
timing requirements information in the “dsPIC33F/
PIC24H Flash Programming Specification” (DS70152)
for information on capacitive loading limits and pin input
voltage high (VIH) and input low (VIL) requirements.

Ensure that the “Communication Channel Select’ (i.e.,
PGECx/PGEDx pins) programmed into the device
matches the physical connections for the ICSP to
MPLAB® ICD 3 or MPLAB REAL ICE™.

For more information on ICD 3 and REAL ICE
connection requirements, refer to the following
documents that are available on the Microchip web
site.

* “Using MPLAB® ICD 3 In-Circuit Debugger”
(poster) DS51765
« “MPLAB® ICD 3 Design Advisory” DS51764

« “MPLAB® REAL ICE™ In-Circuit Emulator User’s
Guide”DS51616

« “Using MPLAB® REAL ICE™ (poster) DS51749

2.6 External Oscillator Pins

Many DSCs have options for at least two oscillators: a
high-frequency primary oscillator and a low-frequency
secondary oscillator (refer to Section 9.0 “Oscillator
Configuration” for details).

The oscillator circuit should be placed on the same
side of the board as the device. Also, place the
oscillator circuit close to the respective oscillator pins,
not exceeding one-half inch (12 mm) distance
between them. The load capacitors should be placed
next to the oscillator itself, on the same side of the
board. Use a grounded copper pour around the
oscillator circuit to isolate them from surrounding
circuits. The grounded copper pour should be routed
directly to the MCU ground. Do not run any signal
traces or power traces inside the ground pour. Also, if
using a two-sided board, avoid any traces on the
other side of the board where the crystal is placed. A
suggested layout is shown in Figure 2-3.

FIGURE 2-3: SUGGESTED PLACEMENT
OF THE OSCILLATOR
CIRCUIT

Main Oscillator

Guard Ring

Guard Trace

Secondary
Oscillator
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