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MICROCHIP

dsPIC30F3010/3011

High Performance, 16-Bit Digital Signal Controllers

Note:  This data sheet summarizes features of
this group of dsPIC30F devices and is not
intended to be a complete reference
source. For more information on the CPU,
peripherals, register descriptions and
general device functionality, refer to the
“dsPIC30F Family Reference Manual”
(DS70046). For more information on the
device instruction set and programming,
refer to the “16-bit MCU and DSC
Programmer’s Reference Manual”
(DS70157).

High-Performance Modified RISC CPU:

* Modified Harvard Architecture

e C Compiler Optimized Instruction Set Architecture
with Flexible Addressing modes

* 83 Base Instructions
* 24-bit Wide Instructions, 16-bit Wide Data Path

e 24 Kbytes On-Chip Flash Program Space
(8K instruction words)

« 1 Kbyte of On-Chip Data RAM
» 1 Kbyte of Nonvolatile Data EEPROM
« 16 x 16-bit Working Register Array
« Up to 30 MIPs Operation:
- DC to 40 MHz external clock input

- 4 MHz-10 MHz oscillator input with
PLL active (4x, 8x, 16x)

e 29 Interrupt Sources
- 3 external interrupt sources

- 8 user-selectable priority levels for each
interrupt source

- 4 processor trap sources

DSP Engine Features:

» Dual Data Fetch
« Accumulator Write Back for DSP Operations
« Modulo and Bit-Reversed Addressing modes

» Two, 40-bit Wide Accumulators with Optional
saturation Logic

e 17-bit x 17-bit Single-Cycle Hardware Fractional/
Integer Multiplier

« All DSP Instructions Single Cycle
« +16-bit Single-Cycle Shift

Peripheral Features:

» High-Current Sink/Source /O Pins: 25 mA/25 mA
« Timer module with Programmable Prescaler:

- Five 16-bit timers/counters; optionally pair
16-hit timers into 32-bit timer modules

« 16-bit Capture Input Functions
¢ 16-bit Compare/PWM Output Functions
e 3-Wire SPI modules (supports 4 Frame modes)

« 12C™ module Supports Multi-Master/Slave mode
and 7-bit/10-bit Addressing

2 UART modules with FIFO Buffers

Motor Control PWM Module Features:

¢ 6 PWM Output Channels

- Complementary or Independent Output
modes

- Edge and Center-Aligned modes
« 3 Duty Cycle Generators
* Dedicated Time Base
* Programmable Output Polarity
» Dead-Time Control for Complementary mode
¢ Manual Output Control
 Trigger for A/D Conversions

Quadrature Encoder Interface Module
Features:

« Phase A, Phase B and Index Pulse Input

» 16-bit Up/Down Position Counter

« Count Direction Status

» Position Measurement (x2 and x4) mode

« Programmable Digital Noise Filters on Inputs

* Alternate 16-bit Timer/Counter mode

« Interrupt on Position Counter Rollover/Underflow

Analog Features:

« 10-bit Analog-to-Digital Converter (ADC) with
4 Sample and Hold (S&H) Inputs:

- 1 Msps conversion rate

- 9 input channels

- Conversion available during Sleep and Idle
* Programmable Brown-out Reset

© 2010 Microchip Technology Inc.

DS70141F-page 3



dsPIC30F3010/3011

Special Microcontroller Features: CMOS Technology:
« Enhanced Flash Program Memory: » Low-Power, High-Speed Flash Technology
- 10,000 erase/write cycle (min.) for * Wide Operating Voltage Range (2.5V to 5.5V)
industrial temperature range, 100K (typical) « Industrial and Extended Temperature Ranges
+ Data EEPROM Memory:  Low Power Consumption

- 100,000 erase/write cycle (min.) for
industrial temperature range, 1M (typical)

« Self-Reprogrammable under Software Control

* Power-on Reset (POR), Power-up Timer (PWRT)
and Oscillator Start-up Timer (OST)

» Flexible Watchdog Timer (WDT) with On-Chip
Low-Power RC Oscillator for Reliable Operation

 Fail-Safe Clock Monitor Operation Detects Clock
Failure and Switches to On-Chip Low-Power RC
Oscillator

« Programmable Code Protection
* In-Circuit Serial Programming™ (ICSP™)
» Selectable Power Management modes:

- Sleep, Idle and Alternate Clock modes

dsPIC30F Motor Control and Power Conversion Family

Program ) Output Motor . |l _|s

Device Pins | Mem. Bytes/ SBRtAe'\SA EEBPtRe(iM Igm;l; I?:;;ut Comp/Std | Control AQDMISO Elt %unid % 8-) O
Instructions |~ y P PWM PWM P o =

dsPIC30F3010 | 28 24K/8K 1024 1024 5 4 2 6 ch 6 ch Yes |1 (1] 1
dsPIC30F3011 | 40/44 24K/8K 1024 1024 5 4 4 6 ch 9ch Yes |2 1] 1
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Pin Diagrams

28-Pin SPDIP, SOIC

MCLR

EMUD3/ANO/VREF+/CN2/RBO
EMUC3/AN1/VREF-/CN3/RB1
AN2/SS1/CN4/RB2

AN3/INDX/CNS/RB3
AN4/QEA/ICT/CN6/RBA4
AN5/QEB/IC8/CN7/RB5

Vss

OSC1/CLKI

0SC2/CLKO/RC15
EMUD1/SOSCI/T2CK/ULATX/CN1/RC13
EMUC1/SOSCOIT1CK/ULARX/CNO/RC14
VDD

EMUD2/0C2/IC2/INT2/RD1

40-Pin PDIP

MCLR

EMUD3/ANO/VREF+/CN2/RBO
EMUC3/AN1/VREF-/CN3/RB1
AN2/SS1/CN4/RB2

AN3/INDX/CN5/RB3
AN4/QEA/ICT/CNG/RB4
ANS/QEB/IC8/CN7/RB5

ANG6/OCFA/RB6

AN7/RB7

ANS/RBS

VDD

Vss

OSC1/CLKI

OSC2/CLKO/RC15
EMUDZ1/SOSCI/T2CK/ULIATX/CN1/RC13
EMUC1/SOSCO/T1CK/U1ARX/CNO/RC14
FLTA/INTO/RES
EMUD2/OC2/IC2/INT2/RD1

OC4/RD3

Vss

d1 Y 280
02 270
0s 26 1
4 e 257
s o 247
Os P 230
07 o 221
Os 8 210
= 2
Eio a 18%
[%2)
Ou o 187
012 170
13 16 [
014 150
o /
01 400
02 390
0s 380
04 370
Os 360
06 o 350
07 340
os g  =:b
0o ™ 320
010 % 31
du ] 300
di3 2 %p
o
014 m 270
015 o 260
016 250
017 240
01s 230
019 220
020 210

AVDD

AVss

PWMI1L/REO

PWM1H/RE1

PWM2L/RE2

PWM2H/RE3

PWMB3L/RE4

PWM3H/RES

VDD

Vss
PGC/EMUC/U1RX/SDI1/SDA/RF2
PGD/EMUD/U1TX/SDO1/SCL/RF3
FLTA/INTO/SCK1/OCFA/RE8
EMUC2/0OC1/IC1/INT1/RDO

AVDD

AVss

PWMI1L/REO

PWM1H/RE1

PWM2L/RE2

PWM2H/RE3

PWM3L/RE4

PWM3H/RE5

VDD

Vss

RFO

RF1

U2RX/CN17/RF4
U2TX/CN18/RF5
PGC/EMUC/U1RX/SDI1/SDA/RF2
PGD/EMUD/U1TX/SDO1/SCL/RF3
SCK1/RF6
EMUC2/0OC1/IC1/INT1/RDO
OC3/RD2

VDD

© 2010 Microchip Technology Inc.
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Pin Diagrams (Continued)

44-Pin QFN)

PGC/EMUC/U1RX/SDI1/SDA/RF2
NC

NC

NC

NC

Vss

VDD

VDD
PWM3H/RES
PWM3L/RE4
PWM2H/RE3

Note 1:

440 PGD/EMUD/U1TX/SDO1/SCL/RF3

430 FLTA/INTO/SCK1\OCFA/RES
42 EMUC2/0C1/IC1/INTL/RDO

211 nc

350 EMUC1/SOSCOI/T1CK/U1ARX/CNO/RC14
340 EMUD1/SOSCI/T2CK/ULIATX/CN1/RC13

370 EMUD2/0C2/IC2/INT2/RD1

400 vop
390 vss
38l NC
36l vop

dsPIC30F3010

118
121

331
321
311
301
29 1
281
27 1
26 1
25 1
24 1
231

PWM2L/RE2 |12

NC J13

PWM1H/RE1 J14
Avop f17

Avss 16

PWMI1L/REO 15
MCLR

AN2/SS1/CN4/RB2

EMUD3/ANO/VREF+/CN2/RBO 119
EMUC3/ANL/VRer-ICN3/RBL 120

ANS3/INDX/CN5/RB3 122

OSC2/CLKO/RC15
OSC1/CLKI

Vss

Vss

VDD

VDD

NC

NC

NC
AN5/QEB/IC8/CN7/RB5
AN4/QEA/IC7/CN6/RB4

The metal plane at the bottom of the device is not connected to any pins and is recommended to be connected to Vss externally.
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Pin Diagrams (Continued)

44-Pin TQFP

35 11 EMUC1/SOSCO/T1CK/U1ARX/CNO/RC14

QA M1 PGD/EMUD/U1TX/SDO1/SCL/RF3
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¥X2MAa,pS2 E
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PGC/EMUC/U1RX/SDI1/SDA/RF2 14 1 33T NC
U2TX/CN18/RF5 11 2 32[1T1 EMUD1/SOSCI/T2CK/U1ATX/CN1/RC13
U2RX/CN17/RF4 11 3 31T OSC2/CLKO/RC15
RF1 CIT 4 30T OSC1/CLKI
RFO 1T 5 29T Vss
Vss 11 28111 VDD
Voo o 5 dsPIC30F3011 57F ANS/RBS
PWMB3H/RES 1] 8 26113 AN7/RB7
PWM3L/RE4 TT] 9 2511 AN6/OCFA/RB6
PWM2H/RE3 1 10 24113 AN5/QEB/IC8/CN7/RB5
PWM2L/RE2 1] 11 23111 AN4/QEA/IC7/CN6/RB4
NMITIHDOMN~NWOO O N
e o NN
OOAO0O N Ao 4N M
W o Mmoo
ZZp <>z: s d rroeo
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Pin Diagrams (Continued)

44-Pin QFN®)

Note 1:

PGC/EMUC/U1RX/SDI1/SDA/RF2
U2TX/CN18/RF5
U2RX/CN17/RF4

RF1
RFO
Vss
VDD
VDD

PWM3H/RE5
PWM3L/RE4
PWM2H/RE3

44l PGD/EMUD/U1TX/SDO1/SCL/RF3

42l Emuc2/oc1/1CLINTL/RDO

37 EMUD2/0C2/IC2/INT2/RD1

350 EMUC1/SOSCO/T1CK/ULARX/CNO/RC14
3401 EMUD1/SOSCI/T2CK/ULATX/CN1/RC13

[ee]
1N}
o
[{e] o
£Ss  gst
gogk £o0%
¥ 2@ g N 2|8
[©] (@]
pEosloul
N ———
o YIS RIES
11 33
1?2 321
13 a1l
12 301
15 29 1
e dsPIC30F3011 281
17 27 1
I8 26 1
1o 25 |
I 10 24 1
11 23 1
NMTNHOMN~NWMOOOO 4N
N NN
e e e e e e
N OH O W Aol © N m
W>WWY ol J00mam
g rrzzoreocx
3 T 3 SO W
N a4 z2z2z2
§ §§ QOO
+ g
LT
€232
S2%z2
P4
=g <
8§
o]
25
LuI.IJ

OSC2/CLKO/RC15
OSC1/CLKI

Vss

Vss

VDD

VDD

ANB8/RB8

AN7/RB7
ANG6/OCFA/RB6
ANS5/QEB/IC8/CN7/RB5
AN4/QEA/IC7/CN6/RB4

The metal plane at the bottom of the device is not connected to any pins and is recommended to be connected to Vss externally.
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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
welcome 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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dsPIC30F3010/3011

1.0 DEVICE OVERVIEW

Note:  This data sheet summarizes features of
this group of dsPIC30F devices and is not
intended to be a complete reference
source. For more information on the CPU,
peripherals, register descriptions and
general device functionality, refer to the
“dsPIC30F Family Reference Manual”
(DS70046). For more information on the
device instruction set and programming,
refer to the “16-bit MCU and DSC
Programmer’s Reference Manual”

(DS70157).

This document contains device-specific information for
the dsPIC30F3010/3011 device. The dsPIC30F
devices contain extensive Digital Signal Processor
(DSP) functionality within a high-performance 16-hbit
microcontroller (MCU) architecture. Figure 1-1 and
Figure 1-2 illustrate device block diagrams for the
dsPIC30F3011 and dsPIC30F3010 devices.

© 2010 Microchip Technology Inc.
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FIGURE 1-1: dsPIC30F3011 BLOCK DIAGRAM
Y Data Bus
X Data Bus
6 /16 6
0 1} o /s o s Jio
Interrupt PSV & Table Data Latch | [Data Latch
Controller Data Access | o » YRI?Aa'&a XR?Aall\Bla
24| Control Block
(4 Kbytes) (4 Kbytes)
Address Address
24 Latch Latch
24 [
PCU | PCH | PCL [
Program Counter H
Stack Loo|
Address Latch Control Cont}pol —
Program Memory Logic Logic ]
(24 Kbytes) -
Data EEPROM <>
(1 Kbyte) Effective Address
Data Latch i PORTB
> ROM Latch 6
24
I
IR = —r
16 {} @ 16
1 16x 16
-1
Decode I» W Reg Array PORTC
Instruction X
Decode and | 6 /16
Control
Control Signals * * * * * -
to Various Blocks psP Divide
Power-up Engine Unit
Timer e
Timing | ~>
OSCUCLKI | oneration 1|  Oscillator W I~
|Z|—> Start-up Timer ALU%16>
<—»| PORBOR PORTD
MCLR Reset fi6 16
XF—{| Watchdog
VDD, Vss Timer
AVDD, AVss
Input Output
10-Bit ADC Capture Compare j2c™
Module Module
Motor Control UART1, j%
SPI Timers QEI PWM UART2
PORTE
i
—
PORTF

EMUDS/ANO/VREF+CN2/RBO
EMUC3/ANL/VREF-/CN3/RBL
AN2/SSL/ICNA4/RB2
AN3/INDX/CN5/RB3
AN4/QEA/ICTICNG/RB4
ANS/QEB/IC8/CN7/RB5
AN6/OCFA/RB6

AN7/RB7

AN8/RBS

EMUD1/SOSCI/T2CK/UIATX/CN1/RC13
EMUC1/SOSCO/T1CK/U1ARX/CNO/RC14
OSC2/CLKO/RC15

EMUC2/OC1/ICI/INT1/RDO
EMUD2/0C2/IC2/INT2/RD1
OC3/RD2
OC4/RD3

PWMLL/REQ
PWM1H/RE1
PWM2L/RE2
PWM2H/RE3
PWM3L/RE4
PWMBH/RE5
FLTA/INTO/RES

RFO

RF1
PGC/EMUC/U1RX/SDI1/SDA/RF2
PGD/EMUD/U1TX/SDO1/SCL/RF3
U2RX/CN17/RF4

U2TX/CN18/RF5

SCK1/RF6
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FIGURE 1-2: dsPIC30F3010 BLOCK DIAGRAM
Y Data Bus
X Data Bus
16 6 6
0 b o (15 S0 o o
Interrupt PSV & Table Data Latch | [Data Latch
Controller Data Access Y Data X Data
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24
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Program Memory| Logic Logic - AN3/INDX/CN5/RB3
(24 Kbytes) <><| AN4/QEA/ICT/CNG6/RB4
| AN5/QEB/IC8/CN7/RB5
Data EEPROM
(1 Kbyte) Effective Address PORTB
Data Latch i :
L__~) ROM Latch — il
24
T
[(x F———
[ EMUD1/SOSCI/T2CK/ULIATX/CN1/RC13
16 {} 6 — EMUC1/SOSCO/T1CK/U1ARX/CNO/RC14
OSC2/CLKO/RC15
Y 1016 PORTC
Decode I» g W Reg Array
Instruction
Decode and | 6 /16
Control
Control Signals * * * * * DSP Divide
to Various Blocks Power-up Engine Unit
Timer
Timin L le>[] EMUC2/OC1/ICY/INT1/RDO
OSCLCLKI | T K= Oscillator JE 1 D:D «% EMUD2/OC2/IC2/INT2/RD1
X— Start-up Timer ALU%16> PORTD
X——| POR/BOR
MCLR Reset 16 16
®—> Watchdog
VDD, Vss Timer ~
AVDD, AVss
Input Output )
10-bit ADC Capture Compare 1-c™
Module Module PWMLL/REO
PWM1H/REL
{} {} ﬁ {} PWM2L/RE2
— PWM2H/RE3
! I X I I PWELRES
PWMB3H/RE5
SPI Timers QEl Motor Control UART FLTA/INTO/SCK1/OCFA/RES
PWM PORTE
D]] PGC/EMUC/U1RX/SDIL/SDA/RF2
= PGD/EMUD/U1TX/SDO1/SCL/RF3
PORTF
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Table 1-1 provides a brief description of the device 1/0
pinout and the functions that are multiplexed to a port
pin. Multiple functions may exist on one port pin. When
multiplexing occurs, the peripheral module’s functional
requirements may force an override of the data
direction of the port pin.

TABLE 1-1: dsPIC30F3011 I/O PIN DESCRIPTIONS
. Pin Buffer N
Pin Name Type Type Description
ANO-ANS | Analog | Analog input channels.
ANO and AN1 are also used for device programming data and clock inputs,
respectively.
AVDD P P Positive supply for analog module. This pin must be connected at all times.
AVss P P Ground reference for analog module. This pin must be connected at all times.
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-CN7 | ST Input change notification inputs.
CN17-CN18 Can be software programmed for internal weak pull-ups on all inputs.
EMUD 110 ST ICD Primary Communication Channel data input/output pin.
EMUC 110 ST ICD Primary Communication Channel clock input/output pin.
EMUD1 110 ST ICD Secondary Communication Channel data input/output pin.
EMUC1 110 ST ICD Secondary Communication Channel clock input/output pin.
EMUD2 110 ST ICD Tertiary Communication Channel data input/output pin.
EMUC2 110 ST ICD Tertiary Communication Channel clock input/output pin.
EMUD3 110 ST ICD Quaternary Communication Channel data input/output pin.
EMUC3 110 ST ICD Quaternary Communication Channel clock input/output pin.
IC1,1C2,1C7, | ST Capture inputs 1, 2, 7 and 8.
IC8
INDX | ST Quadrature Encoder Index Pulse input.
QEA | ST Quadrature Encoder Phase A input in QEI mode.
Auxiliary Timer External Clock/Gate input in Timer mode.
QEB I ST Quadrature Encoder Phase B input in QEI mode.
Auxiliary Timer External Clock/Gate input in Timer mode.
INTO | ST External interrupt O.
INT1 I ST External interrupt 1.
INT2 | ST External interrupt 2.
FLTA | ST PWM Fault A input.
PWM1L 0] — PWM 1 Low output.
PWM1H o — PWM 1 High output.
PWM2L O — PWM 2 Low output.
PWM2H o — PWM 2 High output.
PWM3L 0] — PWM 3 Low output.
PWM3H (0] — PWM 3 High output.
MCLR /P ST Master Clear (Reset) input or programming voltage 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).
0C1-0C4 (0] — Compare outputs 1 through 4.
Legend: CMOS= CMOS compatible input or output Analog = Analog input
ST = Schmitt Trigger input with CMOS levels (@) = Output
| = Input P = Power
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TABLE 1-1: dsPIC30F3011 I/O PIN DESCRIPTIONS (CONTINUED)
. Pin Buffer _
Pin Name Type Type Description
0scC1 | ST/CMOS | Oscillator crystal input. ST buffer when configured in RC mode; CMOS
osc2 110 — otherwise.
Oscillator crystal output. Connects to crystal or resonator in Crystal Oscillator
mode. Optionally functions as CLKO in RC and EC modes.
PGD 110 ST In-Circuit Serial Programming data input/output pin.
PGC | ST In-Circuit Serial Programming clock input pin.
RBO-RB8 1/0 ST PORTB is a bidirectional I/0 port.
RC13-RC15 I/O ST PORTC is a bidirectional 1/0O port.
RDO0O-RD3 I/O ST PORTD is a bidirectional 1/0O port.
REO-RE5, 110 ST PORTE is a bidirectional I/O port.
RES8
RFO-RF6 110 ST PORTF is a bidirectional 1/0O port.
SCK1 110 ST Synchronous serial clock input/output for SPI1.
SDI1 | ST SPI1 Data In.
SDO1 O — SPI1 Data Out.
SSs1 | ST SPI1 Slave Synchronization.
SCL 110 ST Synchronous serial clock input/output for 1°C.
SDA 110 ST Synchronous serial data input/output for 1°C.
SOSCO (0] — 32 kHz low-power oscillator crystal output.
SOSCI | ST/CMOS | 32 kHz low-power oscillator crystal input. ST buffer when configured in RC
mode; CMOS otherwise.
T1CK | ST Timerl external clock input.
T2CK | ST Timer2 external clock input.
U1RX | ST UART1 Receive.
uiTx (0] — UART1 Transmit.
U1ARX | ST UART1 Alternate Receive.
U1ATX (0] — UART1 Alternate Transmit.
U2RX I ST UART2 Receive.
uz2TXx (0] — UART2 Transmit.
VDD P — Positive supply for logic and 1/O pins.
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 Analog = Analog input
ST = Schmitt Trigger input with CMOS levels @) = Output
| = Input P = Power
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Table 1-2 provides a brief description of the device 1/0
pinout and the functions that are multiplexed to a port
pin. Multiple functions may exist on one port pin. When
multiplexing occurs, the peripheral module’s functional
requirements may force an override of the data
direction of the port pin.

TABLE 1-2: dsPIC30F3010 I/O PIN DESCRIPTIONS

. Pin Buffer .
Pin Name Type Type Description

ANO-ANS | Analog | Analog input channels.
ANO and ANL1 are also used for device programming data and clock inputs,
respectively.

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

AVss P P Ground reference for analog module. This pin must be connected at all times.

CLKI | ST/CMOS | External clock source input. Always associated with OSC1 pin function.
Oscillator crystal output. Connects to crystal or resonator in Crystal

CLKO (0] — Oscillator mode. Optionally functions as CLKO in RC and EC modes.
Always associated with OSC2 pin function.

CNO-CN7 I ST Input change notification inputs.
Can be software programmed for internal weak pull-ups on all inputs.

EMUD 110 ST ICD Primary Communication Channel data input/output pin.

EMUC 110 ST ICD Primary Communication Channel clock input/output pin.

EMUD1 110 ST ICD Secondary Communication Channel data input/output pin.

EMUC1 110 ST ICD Secondary Communication Channel clock input/output pin.

EMUD2 110 ST ICD Tertiary Communication Channel data input/output pin.

EMUC2 110 ST ICD Tertiary Communication Channel clock input/output pin.

EMUD3 110 ST ICD Quaternary Communication Channel data input/output pin.

EMUC3 110 ST ICD Quaternary Communication Channel clock input/output pin.

IC1,1C2,IC7, I ST Capture inputs 1, 2, 7 and 8.

IC8

INDX | ST Quadrature Encoder Index Pulse input.

QEA I ST Quadrature Encoder Phase A input in QEI mode.
Auxiliary Timer External Clock/Gate input in Timer mode.

QEB | ST Quadrature Encoder Phase B input in QEI mode.
Auxiliary Timer External Clock/Gate input in Timer mode.

INTO | ST External interrupt O.

INT1 | ST External interrupt 1.

INT2 | ST External interrupt 2.

FLTA I ST PWM Fault A input.

PWM1L O — PWM1 Low output.

PWM1H o — PWM1 High output.

PWM2L 0] — PWM2 Low output.

PWM2H (0] — PWM2 High output.

PWM3L 0] — PWM3 Low output.

PWM3H o — PWMS3 High output.

MCLR /P ST Master Clear (Reset) input or programming voltage 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).

OC1, 0C2 0] — Compare outputs 1 and 2.

Legend: CMOS= CMOS compatible input or output Analog = Analog input

ST = Schmitt Trigger input with CMOS levels (@) = Output
| = Input P = Power
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TABLE 1-2: dsPIC30F3010 I/O PIN DESCRIPTIONS (CONTINUED)
. Pin Buffer _
Pin Name Type Type Description
0scC1 | ST/CMOS | Oscillator crystal input. ST buffer when configured in RC mode; CMOS
otherwise.
0osc2 110 — Oscillator crystal output. Connects to crystal or resonator in Crystal Oscillator
mode. Optionally functions as CLKO in RC and EC modes.
PGD 110 ST In-Circuit Serial Programming data input/output pin.
PGC | ST In-Circuit Serial Programming clock input pin.
RBO-RB5 1/0 ST PORTB is a bidirectional I/O port.
RC13-RC15 I/O ST PORTC is a bidirectional 1/0O port.
RDO0O-RD1 I/O ST PORTD is a bidirectional 1/0O port.
REO-RE5, 110 ST PORTE is a bidirectional I/O port.
RES8
RF2-RF3 110 ST PORTF is a bidirectional 1/0O port.
SCK1 110 ST Synchronous serial clock input/output for SPI1.
SDI1 | ST SPI1 Data In.
SDO1 o — SPI1 Data Out.
SCL 110 ST Synchronous serial clock input/output for 12C.
SDA 110 ST Synchronous serial data input/output for 1°C.
SOSCO (0] — 32 kHz low-power oscillator crystal output.
SOSCI | ST/CMOS | 32 kHz low-power oscillator crystal input. ST buffer when configured in RC
mode; CMOS otherwise.
T1CK | ST Timerl external clock input.
T2CK | ST Timer2 external clock input.
U1RX | ST UART1 Receive.
uiTx (0] — UART1 Transmit.
U1ARX | ST UART1 Alternate Receive.
U1ATX (0] — UART1 Alternate Transmit.
VDD P — Positive supply for logic and 1/O pins.
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 Analog = Analog input
ST = Schmitt Trigger input with CMOS levels (@) = Output
| = Input P = Power
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NOTES:
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2.0 CPUARCHITECTURE
OVERVIEW

Note:  This data sheet summarizes features of
this group of dsPIC30F devices and is not
intended to be a complete reference
source. For more information on the CPU,
peripherals, register descriptions and
general device functionality, refer to the
“dsPIC30F Family Reference Manual”
(DS70046). For more information on the
device instruction set and programming,
refer to the “16-bit MCU and DSC
Programmer’s Reference Manual”

(DS70157).

2.1 Core Overview

The core has a 24-bit instruction word. The Program
Counter (PC) is 23 bits wide with the Least Significant
bit (LSb) always clear (see Section 3.1 “Program
Address Space”), and the Most Significant bit (MSb)
is ignored during normal program execution, except for
certain specialized instructions. Thus, the PC can
address up to 4M instruction words of user program
space. An instruction prefetch mechanism is used to
help maintain throughput. Program loop constructs,
free from loop count management overhead, are sup-
ported using the DO and REPEAT instructions, both of
which are interruptible at any point.

The working register array consists of 16x16-bit regis-
ters, each of which can act as data, address or offset
registers. One working register (W15) operates as a
Software Stack Pointer (SP) for interrupts and calls.

The data space is 64 Kbytes (32K words) and is split into
two blocks, referred to as X and Y data memory. Each
block has its own independent Address Generation Unit
(AGU). Most instructions operate solely through the X
memory AGU, which provides the appearance of a
single unified data space. The Multiply-Accumulate
(MAC) class of dual source DSP instructions operate
through both the X and Y AGUs, splitting the data
address space into two parts (see Section 3.2 “Data
Address Space”). The X and Y data space boundary is
device specific and cannot be altered by the user. Each
data word consists of 2 bytes, and most instructions can
address data either as words or bytes.

There are two methods of accessing data stored in
program memory:

* The upper 32 Kbytes of data space memory can
be mapped into the lower half (user space) of pro-
gram space at any 16K program word boundary,
defined by the 8-bit Program Space Visibility Page
(PSVPAG) register. This lets any instruction
access program space as if it were data space,
with a limitation that the access requires an addi-
tional cycle. Moreover, only the lower 16 bits of
each instruction word can be accessed using this
method.

« Linear indirect access of 32K word pages within
program space is also possible using any working
register, via table read and write instructions.
Table read and write instructions can be used to
access all 24 bits of an instruction word.

Overhead-free circular buffers (Modulo Addressing)
are supported in both X and Y address spaces. 