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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

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

Applications of "Embedded -
Microcontrollers"

Active

dsPIC

16-Bit

40 MIPs

12C, IrDA, LINbus, SPI, UART/USART
Brown-out Detect/Reset, POR, PWM, WDT
21

16KB (16K x 8)

FLASH

2K x 8

3V ~ 3.6V

A/D 8x10b

Internal

-40°C ~ 85°C (TA)

Surface Mount

28-VQFN Exposed Pad

28-QFN-S (6x6)
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dsPIC33FJ06GS101/X02 and dsPIC33FJ16GSX02/X04

Pin Diagrams (Continued)

44-Pin QFN®)

PGEC1/SDA/RP7W/CN7/RB7
RP20M/CN20/RC4
rP21M/CN21/RC5
RP22(M/CN22/RC6
RP19(W/CN19/RC3

Vss

VcAP
TMS/PWM3H/RP111)/CN11/RB11
TCK/PWM3L/RP12(M/CN12/RB12
PWM2H/RP13M/CN13/RB13
PWM2L/RP14M/CN14/RB14

Note 1:
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PWM1H/RA4

TDO/RP5M/CN5/RB5

PWM1L/RA3

PGEC3/RP15(M/CN15/RB15
PGED3/RP8/CN8/RBS
RP24M/CN24/RC8
RP23W/CN23/RC7
RP18(W/CN18/RC2
PGEC2/RP4D/CN4/RB4
PGED2/INTO/RP3()/CN3/RB3

VDD
Vss

42 41 40 39 38 37 36

33[]
32[]
31[]
30 [
29 [
28 []
27
26 [
25[]
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The RPn pins can be used by any remappable peripheral. See Table 1 for the list of available peripherals.
2:  The metal plane at the bottom of the device is not connected to any pins and is recommended to be
connected to Vss externally.

Il = Pins are up to 5V tolerant

0OSC2/CLKO/AN7/RP2W/CN2/RB2
OSC1/CLKI/ANG6/RP1W/CN1/RB1
RP17(M/CN17/RC1

Vss

VDD

RP26(/CN26/RC10
RP25(0/CN25/RCY
AN5/RP10W/CN10/RB10
AN4/RPI(/CNO/RBI
AN3/RPOM/CNO/RBO

AN2/RA2

© 2008-2014 Microchip Technology Inc.
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TABLE 4-1: CPU CORE REGISTER MAP

FileName | IR | Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bits | Bit7 | Bite | Bits | Bita | Bit3 | Bit2 | Bit1 | Bito [ A
WREGO0 0000 Working Register 0 0000
WREG1 0002 Working Register 1 0000
WREG2 0004 Working Register 2 0000
WREG3 0006 Working Register 3 0000
WREG4 0008 Working Register 4 0000
WREG5 000A Working Register 5 0000
WREG6 000C Working Register 6 0000
WREG7 000E Working Register 7 0000
WREGS8 0010 Working Register 8 0000
WREG9 0012 Working Register 9 0000
WREG10 0014 Working Register 10 0000
WREG11 0016 Working Register 11 0000
WREG12 0018 Working Register 12 0000
WREG13 001A Working Register 13 0000
WREG14 001C Working Register 14 0000
WREG15 001E Working Register 15 0800
SPLIM 0020 Stack Pointer Limit Register XXXX
ACCAL 0022 ACCAL XXXX
ACCAH 0024 ACCAH XXXX
ACCAU | 0026 [ AccA<3o> | Acca<ao> | Acca<ag> | Acca<sa> [ Acca<se> | Acca<ao> | Acca<ae> | Acca<ae> | ACCAU XXXX
ACCBL 0028 ACCBL XXXX
ACCBH 002A ACCBH XXXX
ACCBU | 002C [ AcCB<39> | ACCB<39> | ACCB<39> | ACCB<39> | ACCB<39> | ACCB<39> | ACCB<39> | ACCB<39> | ACCBU XXXX
PCL 002E Program Counter Low Word Register 0000
PCH 0030 — — — — — — — — Program Counter High Byte Register 0000
TBLPAG 0032 — — — — — — — — Table Page Address Pointer Register 0000
PSVPAG 0034 — — — — — — — — Program Memory Visibility Page Address Pointer Register 0000
RCOUNT 0036 REPEAT Loop Counter Register XXXX
DCOUNT 0038 DCOUNT<15:0> XXXX
DOSTARTL | 003A DOSTARTL<15:1> | 0 XXXX
DOSTARTH | 003C — — — — — — — — =1 —="] DOSTARTH<5:0> 00xx
DOENDL 003E DOENDL<15:1> | 0 XXXX
DOENDH 0040 — — — — — — — — — — DOENDH 00xx
SR 0042 OA OB SA SB OAB SAB DA DC IPL2 IPL1 IPLO RA N ov z C 0000
CORCON 0044 — — — us EDT DL2 DL1 DLO SATA | SATB | SATDW | ACCSAT | IPL3 PSV RND IF 0020
MODCON | 0046 [ XMODEN | YMODEN — — BWM3 BWM2 BWM1 BWMO | YWM3 [ YWM2 | YWM1 [ YWMO | XWM3 [ XWM2 | XWM1 | XWMO | 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

YOX/COXSO9TLJEEDIASP PUE COX/TOTSDO904EEDIASP




dsPIC33FJ06GS101/X02 and dsPIC33FJ16GSX02/X04

8.2 Auxiliary Clock Generation

The auxiliary clock generation is used for a peripherals
that need to operate at a frequency unrelated to the
system clock such as a PWM or ADC.

The primary oscillator and internal FRC oscillator
sources can be used with an auxiliary PLL to obtain the
auxiliary clock. The auxiliary PLL has a fixed 16x
multiplication factor.

The auxiliary clock has the following configuration
restrictions:

« For proper PWM operation, auxiliary clock genera-
tion must be configured for 120 MHz (see
Parameter OS56 in Table 24-18 in Section 24.0
“Electrical Characteristics”). If a slower frequency
is desired, the PWM Input Clock Prescaler (Divider)
Select bits (PCLKDIV<2:0>) should be used.

» To achieve 1.04 ns PWM resolution, the auxiliary
clock must use the 16x auxiliary PLL (APLL). All
other clock sources will have a minimum PWM
resolution of 8 ns.

« If the primary PLL is used as a source for the
auxiliary clock, the primary PLL should be config-
ured up to a maximum operation of 30 MIPS or
less

8.3 Reference Clock Generation

The reference clock output logic provides the user with
the ability to output a clock signal based on the system
clock or the crystal oscillator on a device pin. The user
application can specify a wide range of clock scaling
prior to outputting the reference clock.

DS70000318G-page 138
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dsPIC33FJ06GS101/X02 and dsPIC33FJ16GSX02/X04

9.2.2 IDLE MODE
The following occur in Idle mode:

» The CPU stops executing instructions
e The WDT is automatically cleared

« The system clock source remains active. By
default, all peripheral modules continue to operate
normally from the system clock source, but can
also be selectively disabled (see Section 9.4
“Peripheral Module Disable”).

* |f the WDT or FSCM is enabled, the LPRC also
remains active

The device will wake-up from Idle mode on any of these
events:

< Any interrupt that is individually enabled
« Any device Reset
* AWDT time-out

On wake-up from Idle mode, the clock is reapplied to
the CPU and instruction execution will begin (2-4 clock
cycles later), starting with the instruction following the
PWRSAV instruction, or the first instruction in the ISR.

9.2.3 INTERRUPTS COINCIDENT WITH
POWER SAVE INSTRUCTIONS

Any interrupt that coincides with the execution of a
PWRSAV instruction is held off until entry into Sleep or
Idle mode has completed. The device then wakes up
from Sleep or Idle mode.

9.3 Doze Mode

The preferred strategies for reducing power
consumption are changing clock speed and invoking
one of the power-saving modes. In some
circumstances, this may not be practical. For example,
it may be necessary for an application to maintain
uninterrupted synchronous communication, even while
it is doing nothing else. Reducing system clock speed
can introduce communication errors, while using a
power-saving mode can stop communications
completely.

Doze mode is a simple and effective alternative method
to reduce power consumption while the device is still
executing code. In this mode, the system clock
continues to operate from the same source and at the
same speed. Peripheral modules continue to be
clocked at the same speed, while the CPU clock speed
is reduced. Synchronization between the two clock
domains is maintained, allowing the peripherals to
access the SFRs while the CPU executes code at a
slower rate.

Doze mode is enabled by setting the DOZEN bit
(CLKDIV<11>). The ratio between peripheral and core
clock speed is determined by the DOZE<2:0> bits
(CLKDIV<14:12>). There are eight possible configura-
tions, from 1:1 to 1:128, with 1:1 being the default
setting.

Programs can use Doze mode to selectively reduce
power consumption in event-driven applications. This
allows clock-sensitive functions, such as synchronous
communications, to continue without interruption while
the CPU idles, waiting for something to invoke an
interrupt routine. An automatic return to full-speed CPU
operation on interrupts can be enabled by setting the
ROI bit (CLKDIV<15>). By default, interrupt events
have no effect on Doze mode operation.

For example, suppose the device is operating at
20 MIPS and the CAN module has been configured for
500 kbps based on this device operating speed. If the
device is placed in Doze mode with a clock frequency
ratio of 1:4, the CAN module continues to communicate
at the required bit rate of 500 kbps, but the CPU now
starts executing instructions at a frequency of 5 MIPS.

9.4 Peripheral Module Disable

The Peripheral Module Disable (PMD) registers
provide a method to disable a peripheral module by
stopping all clock sources supplied to that module.
When a peripheral is disabled using the appropriate
PMD control bit, the peripheral is in a minimum power
consumption state. The control and status registers
associated with the peripheral are also disabled, so
writes to those registers will have no effect and read
values will be invalid.

A peripheral module is enabled only if both the
associated bit in the PMD register is cleared and the
peripheral is supported by the specific dsPIC® DSC
variant. If the peripheral is present in the device, it is
enabled in the PMD register by default.

Note: If a PMD bit is set, the corresponding
module is disabled after a delay of one
instruction cycle. Similarly, if a PMD bit is
cleared, the corresponding module is
enabled after a delay of one instruction
cycle (assuming the module control regis-
ters are already configured to enable

module operation).

DS70000318G-page 148
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dsPIC33FJ06GS101/X02 and dsPIC33FJ16GSX02/X04

REGISTER 9-3: PMD3: PERIPHERAL MODULE DISABLE CONTROL REGISTER 3
uU-0 uU-0 uU-0 uU-0 uU-0 R/W-0 uU-0 uU-0
— — — — — CMPMD — —
bit 15 bit 8
uU-0 uU-0 uU-0 uU-0 uU-0 uU-0 uU-0 uU-0
bit 7 bit 0
Legend:

R = Readable bit
-n = Value at POR

W = Writable bit
‘1’ = Bit is set

U = Unimplemented bit, read as ‘0’
X = Bit is unknown

‘0’ = Bitis cleared

bit 15-11 Unimplemented: Read as ‘0’
bit 10 CMPMD: Analog Comparator Module Disable bit
1 = Analog comparator module is disabled
0 = Analog comparator module is enabled
bit 9-0 Unimplemented: Read as ‘0’
REGISTER 9-4: PMD4: PERIPHERAL MODULE DISABLE CONTROL REGISTER 4
uU-0 uU-0 uU-0 uU-0 u-0 uU-0 uU-0 uU-0
bit 15 bit 8
uU-0 uU-0 uU-0 uU-0 R/W-0 uU-0 uU-0 uU-0
— — — — REFOMD — — —
bit 7 bit 0
Legend:

R = Readable bit
-n = Value at POR

W = Writable bit
‘1’ = Bit is set

U = Unimplemented bit, read as ‘0’
X = Bit is unknown

‘0’ = Bitis cleared

bit 15-4 Unimplemented: Read as ‘0’

bit 3 REFOMD: Reference Clock Generator Module Disable bit
1 = Reference clock generator module is disabled
0 = Reference clock generator module is enabled

bit 2-0 Unimplemented: Read as ‘0’

© 2008-2014 Microchip Technology Inc.
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dsPIC33FJ06GS101/X02 and dsPIC33FJ16GSX02/X04

10.6.2.3 Virtual Pins

dsPIC33FJ06GS101/X02 and dsPIC33FJ16GSX02/X04
devices support four virtual RPn pins (RP32, RP33,
RP34 and RP35), which are identical in functionality to
all other RPn pins, with the exception of pinouts. These
four pins are internal to the devices and are not
connected to a physical device pin.

These pins provide a simple way for inter-peripheral
connection without utilizing a physical pin. For example,
the output of the analog comparator can be connected to
RP32 and the PWM Fault input can be configured for
RP32 as well. This configuration allows the analog
comparator to trigger PWM Faults without the use of an
actual physical pin on the device.

10.6.3 CONTROLLING CONFIGURATION
CHANGES

Because peripheral remapping can be changed during
run time, some restrictions on peripheral remapping
are needed to prevent accidental configuration
changes. dsPIC33F devices include three features to
prevent alterations to the peripheral map:

« Control register lock sequence
< Continuous state monitoring
« Configuration bit pin select lock

10.6.3.1 Control Register Lock

Under normal operation, writes to the RPINRx and
RPORX registers are not allowed. Attempted writes
appear to execute normally, but the contents of the
registers remain unchanged. To change these
registers, they must be unlocked in hardware. The
register lock is controlled by the IOLOCK hit
(OSCCON<6>). Setting IOLOCK prevents writes to the
control registers; clearing IOLOCK allows writes.

To set or clear IOLOCK, a specific command sequence
must be executed:

1. Write 0x46 to OSCCON<7:0>.
2. Write 0x57 to OSCCON<7:0>.
3. Clear (or set) IOLOCK as a single operation.

Note: MPLAB® €30 provides built-in C
language functions for unlocking the
OSCCON register:
__builtin_wite_OSCCONL(val ue)
__builtin_wite_ OSCCONH(val ue)

See the MPLAB C30 Help files for more
information.

Unlike the similar sequence with the oscillator’'s LOCK
bit, IOLOCK remains in one state until changed. This
allows all of the Peripheral Pin Selects to be configured
with a single unlock sequence followed by an update to
all control registers, then locked with a second lock
sequence.

10.6.3.2  Continuous State Monitoring

In addition to being protected from direct writes, the
contents of the RPINRx and RPORXx registers are
constantly monitored in hardware by shadow registers.
If an unexpected change in any of the registers occurs
(such as cell disturbances caused by ESD or other
external events), a Configuration Mismatch Reset will
be triggered.

10.6.3.3 Configuration Bit Pin Select Lock

As an additional level of safety, the device can be
configured to prevent many write session to the
RPINRx and RPORx registers. The IOL1WAY
(FOSC<5>) Configuration bit blocks the IOLOCK hit
from being cleared after it has been set once. If
IOLOCK remains set, the register unlock procedure will
not execute and the Peripheral Pin Select Control
registers cannot be written to. The only way to clear the
bit and re-enable peripheral remapping is to perform a
device Reset.

In the default (unprogrammed) state, IOL1IWAY is set,
restricting users to one write session. Programming
IOL1IWAY allows user applications unlimited access
(with the proper use of the unlock sequence) to the
Peripheral Pin Select registers.

DS70000318G-page 160
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dsPIC33FJ06GS101/X02 and dsPIC33FJ16GSX02/X04

REGISTER 10-24: RPOR9: PERIPHERAL PIN SELECT OUTPUT REGISTER 9()

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

— — RP19R5 RP19R4 RP19R3 RP19R2 RP19R1 RP19R0O
bit 15 bit 8

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

— — RP18R5 RP18R4 RP18R3 RP18R2 RP18R1 RP18R0O
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 15-14 Unimplemented: Read as ‘0’
bit 13-8 RP19R<5:0>: Peripheral Output Function is Assigned to RP19 Output Pin bits
(see Table 10-2 for peripheral function numbers)
bit 7-6 Unimplemented: Read as ‘0’
bit 5-0 RP18R<5:0>: Peripheral Output Function is Assigned to RP18 Output Pin bits
(see Table 10-2 for peripheral function numbers)
Note 1: This register is implemented in the dsPIC33FJ16GS404 and dsPIC33FJ16GS504 devices only.

REGISTER 10-25: RPOR10: PERIPHERAL PIN SELECT OUTPUT REGISTER 10

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

— — RP21R5 RP21R4 RP21R3 RP21R2 RP21R1 RP21R0
bit 15 bit 8

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

— — RP20R5 RP20R4 RP20R3 RP20R2 RP20R1 RP20R0
bit 7 bit 0
Legend:

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

bit 15-14 Unimplemented: Read as ‘0’
bit 13-8 RP21R<5:0>: Peripheral Output Function is Assigned to RP21 Output Pin bits
(see Table 10-2 for peripheral function numbers)
bit 7-6 Unimplemented: Read as ‘0’
bit 5-0 RP20R<5:0>: Peripheral Output Function is Assigned to RP20 Output Pin bits
(see Table 10-2 for peripheral function numbers)
Note 1. This register is implemented in the dsPIC33FJ16GS404 and dsPIC33FJ16GS504 devices only.

© 2008-2014 Microchip Technology Inc. DS70000318G-page 179



dsPIC33FJ06GS101/X02 and dsPIC33FJ16GSX02/X04

REGISTER 15-6: PWMCONx: PWMx CONTROL REGISTER

HS/HC-0 HS/HC-0 HS/HC-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
FLTSTAT® | cLSTATW TRGSTAT FLTIEN CLIEN TRGIEN ITBEC) MDCS®)
bit 15 bit 8
R/W-0 R/W-0 uU-0 uU-0 uU-0 R/W-0 R/W-0 R/W-0
DTC1 DTCO — — — CAM@3) | XPRESW IUE
bit 7 bit 0
Legend: HC = Hardware Clearable bit HS = Hardware Settable bit
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bitis cleared X = Bit is unknown
bit 15 FLTSTAT: Fault Interrupt Status bit®
1 = Fault interrupt is pending
0 = No Fault interrupt is pending; this bit is cleared by setting FLTIEN =0
bit 14 CLSTAT: Current-Limit Interrupt Status bit(H)
1 = Current-limit interrupt is pending
0 = No current-limit interrupt is pending; this bit is cleared by setting CLIEN = 0
bit 13 TRGSTAT: Trigger Interrupt Status bit
1 = Trigger interrupt is pending
0 = No trigger interrupt is pending; this bit is cleared by setting TRGIEN =0
bit 12 FLTIEN: Fault Interrupt Enable bit
1 = Fault interrupt is enabled
0 = Fault interrupt is disabled and the FLTSTAT bit is cleared
bit 11 CLIEN: Current-Limit Interrupt Enable bit
1 = Current-limit interrupt is enabled
0 = Current-limit interrupt is disabled and the CLSTAT bit is cleared
bit 10 TRGIEN: Trigger Interrupt Enable bit
1 = A trigger event generates an interrupt request
0 = Trigger event interrupts are disabled and the TRGSTAT bit is cleared
bit 9 ITB: Independent Time Base Mode bit(3)
1 = PHASEX/SPHASEX register provides time base period for this PWM generator
0 = PTPER register provides timing for this PWM generator
bit 8 MDCS: Master Duty Cycle Register Select bit(3)
1 = MDC register provides duty cycle information for this PWM generator
0 = PDCx/SDCx register provides duty cycle information for this PWM generator
bit 7-6 DTC<1:0>: Dead-Time Control bits
11 = Reserved
10 = Dead-time function is disabled
01 = Negative dead time is actively applied for all output modes
00 = Positive dead time is actively applied for all output modes
bit 5-3 Unimplemented: Read as ‘0’

Note 1: Software must clear the interrupt status here and the corresponding IFSx bit in the interrupt controller.
2.  The Independent Time Base mode (ITB = 1) must be enabled to use Center-Aligned mode. If ITB =0, the
CAM bit is ignored.

3:  These bits should be changed only when PTEN = 0. Changing the clock selection during operation will
yield unpredictable results.

4: To operate in External Period Reset mode, configure FCLCONx<CLMOD> = 0 and PWMCONXx<ITB> = 1.

© 2008-2014 Microchip Technology Inc.
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dsPIC33FJ06GS101/X02 and dsPIC33FJ16GSX02/X04

FIGURE 19-4: ADC BLOCK DIAGRAM FOR dsPIC33FJ16GS402/404 DEVICES WITH ONE SAR
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dsPIC33FJ06GS101/X02 and dsPIC33FJ16GSX02/X04

19.4 ADC Control Registers

The ADC module uses the following control and status

registers:

ADCON: Analog-to-Digital Control Register
ADSTAT: Analog-to-Digital Status Register
ADBASE: Analog-to-Digital Base Register(1,2)
ADPCFG: Analog-to-Digital Port Configuration
Register

ADCPCO: Analog-to-Digital Convert Pair Control
Register 0

ADCPC1: Analog-to-Digital Convert Pair Control
Register 1

ADCPC2: Analog-to-Digital Convert Pair Control
Register 2(1)

ADCPC3: Analog-to-Digital Convert Pair Control
Register 3(1)

The ADCON register controls the operation of the
ADC module. The ADSTAT register displays the
status of the conversion processes. The ADPCFG
registers configure the port pins as analog inputs or
as digital 1/0. The ADCPCx registers control the
triggering of the ADC conversions. See Register 19-1
through Register 19-8 for detailed bit configurations.

Note: A unique feature of the ADC module is its
ability to sample inputs in an asynchronous
manner.  Individual Sample-and-Hold
circuits can be triggered independently of
each other.

DS70000318G-page 246
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dsPIC33FJ06GS101/X02 and dsPIC33FJ16GSX02/X04

REGISTER 19-1: ADCON: ANALOG-TO-DIGITAL 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 = FADC/1

These control bits can only be changed while ADC is disabled (ADON = 0).
These bits are only available on devices with one SAR.

DS70000318G-page 248 © 2008-2014 Microchip Technology Inc.



dsPIC33FJ06GS101/X02 and dsPIC33FJ16GSX02/X04

REGISTER 19-7: ADCPC2: ANALOG-TO-DIGITAL CONVERT PAIR

bit 12-8

bit 7

bit 6

bit 5

Note 1:
2:

CONTROL REGISTER 21) (CONTINUED)

TRGSRC5<4:0>: Trigger 5 Source Selection bits

Selects trigger source for conversion of Analog Channels AN11 and AN10.
11111 = Timer2 period match

11011 = Reserved
11010 = PWM Generator 4 current-limit ADC trigger
11001 = PWM Generator 3 current-limit ADC trigger
11000 = PWM Generator 2 current-limit ADC trigger
10111 = PWM Generator 1 current-limit ADC trigger
10110 = Reserved

10010 = Reserved

10001 = PWM Generator 4 secondary trigger is selected
10000 = PWM Generator 3 secondary trigger is selected
01111 = PWM Generator 2 secondary trigger is selected
01110 = PWM Generator 1 secondary trigger is selected
01101 = Reserved

01100 = Timerl period match

.
.

01000 = Reserved

00111 = PWM Generator 4 primary trigger is selected
00110 = PWM Generator 3 primary trigger is selected
00101 = PWM Generator 2 primary trigger is selected
00100 = PWM Generator 1 primary trigger is selected
00011 = PWM Special Event Trigger is selected
00010 = Global software trigger is selected

00001 = Individual software trigger is selected

00000 = No conversion is enabled

IRQEN4: Interrupt Request Enable 4 bit

1 = Enables IRQ generation when requested conversion of Channels AN9 and AN8 is completed
0 = IRQ is not generated

PENDA4: Pending Conversion Status 4 bit

1 = Conversion of Channels AN9 and AN8 is pending; set when selected trigger is asserted

0 = Conversion is complete

SWTRG4: Software Trigger 4 bit

1 = Starts conversion of AN9 and ANS (if selected by the TRGSRCx bits)(@
This bit is automatically cleared by hardware when the PENDA4 bit is set.
0 = Conversion has not started

This register is only implemented in the dsPIC33FJ16GS504 devices.

The trigger source must be set as a global software trigger prior to setting this bit to ‘1". If other conversions
are in progress, then the conversion will be performed when the conversion resources are available.
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dsPIC33FJ06GS101/X02 and dsPIC33FJ16GSX02/X04

21.0 SPECIAL FEATURES

Note 1:

This data sheet summarizes the features
of the dsPIC33FJ06GS101/X02 and
dsPIC33FJ16GSX02/X04 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.

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.

dsPIC33FJ06GS101/X02 and dsPIC33FJ16GSX02/X04
devices include several features intended to maximize
application flexibility and reliability, and minimize cost
through elimination of external components. These are:

21.1

dsPIC33FJ06GS101/X02 and dsPIC33FJ16GSX02/X04
devices provide nonvolatile memory implementations
for device Configuration bits. Refer to “ Device Config-
uration” (DS70194) in the “dsPIC33F/PIC24H 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 21-2.

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.

The device Configuration register map is shown in
Table 21-1.

 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)

TABLE 21-1: DEVICE CONFIGURATION REGISTER MAP

Address | Name Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
0xF80000 |FBS — — — — BSS2 BSS1 BSS0 BWRP
0xF80002 |Reserved — — — — — — — —
0xF80004 |FGS — — — — — GSS1 GSS0 GWRP
0xF80006 |[FOSCSEL| IESO — — — FNOSC2 FNOSC1 FNOSCO
0xF80008 |FOSC FCKSML1 |FCKSMO |IOL1IWAY — — OSCIOFNC | POSCMD1 | POSCMDO
O0xF8000A [FWDT FWDTEN | WINDIS — WDTPRE | WDTPOST3|WDTPOST2| WDTPOST1 | WDTPOSTO
0xF8000C | FPOR — — — — | Reserved® | FPWRT2 | FPWRTL1 | FPWRTO
OxF8000E | FICD Reserved® | JTAGEN| — — — ICS1 ICS0
0xF80010 [FUIDO User Unit ID Byte O

0xF80012 |FUID1 User Unit ID Byte 1

Legend: — =unimplemented bit, read as ‘0’.

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

2:

This bit reads the current programmed value.

© 2008-2014 Microchip Technology Inc.
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TABLE 24-4:

DC TEMPERATURE AND VOLTAGE SPECIFICATIONS

DC CHARACTERISTICS

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

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

Param

No. | Symbol Characteristic Min Typ® | Max | Units Conditions
Operating Voltage
DC10 |VoD Supply Voltage® 3.0 — 3.6 V  |Industrial and Extended
DC12 |VDR RAM Data Retention Voltage® 1.8 — — v
DC16 |VPOR VDD Start Voltage — — Vss \%
to Ensure Internal
Power-on Reset Signal
DC17 |SVpbp |VoD Rise Rate®) 0.03 — — | Vv/ms |0V-3.0Vin 0.1 seconds
to Ensure Internal
Power-on Reset Signal
Note 1: Datain “Typ” column is at 3.3V, +25°C unless otherwise stated.
2: This is the limit to which VDD may be lowered without losing RAM data.
3. These parameters are characterized but not tested in manufacturing.
4: Overall functional device operation at VBORMIN < VDD < VDDMIN is tested but not characterized. All device

analog modules such as the ADC, etc., will function but with degraded performance below VDDMIN. Refer

to Parameter BO10 in Table 24-11 for BOR values.

© 2008-2014 Microchip Technology Inc.
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dsPIC33FJ06GS101/X02 and dsPIC33FJ16GSX02/X04

FIGURE 24-3: 1/0 TIMING CHARACTERISTICS
/0 Pin >§ ><
(Input) Y ;
.~ DI35 -
D140
/O Pin Old Value h% New Value
(Output) A
—. .= D031
D032

Note: Refer to Figure 24-1 for load conditions.

TABLE 24-21:

I/0 TIMING REQUIREMENTS

AC CHARACTERISTICS

Standard Operating Conditions: 3.0V to 3.6V(unless otherwise stated)
Operating temperature  -40°C < TA < +85°C for Industrial

-40°C < TA < +125°C for Extended

Pzr:m Symbol Characteristic Min | Typ® | Max | Units Conditions
DO31 TIOR Port Output Rise Time:
4x Source Driver Pins — RAO-RA2, — 10 25 ns | Refer to Figure 24-1
RBO0-RB2, RB5-RB10, RB15, RC1, for test conditions
RC2, RC9, RC10
8x Source Driver Pins — RCO, — 8 20 ns
RC3-RC8, RC11-RC13
16x Source Driver Pins — RA3, — 6 15 ns
RA4, RB3, RB4, RB11-RB14
D032 TIOF Port Output Fall Time:
4x Source Driver Pins — RAO-RA2, Refer to Figure 24-1
RB0-RB2, RB5-RB10, RB15, RC1, — 10 25 ns |for test conditions
RC2, RC9, RC10
8x Source Driver Pins — RCO, . 8 20 ns
RC3-RC8, RC11-RC13
16x Source Driver Pins — RA3, L 6 15 ns
RA4, RB3, RB4, RB11-RB14
DI35 TINP INTx Pin High or Low Time (input) 20 — — ns
D140 TRBP CNx High or Low Time (input) 2 — — Tey
Note 1. Datain “Typ” column is at 3.3V, +25°C unless otherwise stated.
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dsPIC33FJ06GS101/X02 and dsPIC33FJ16GSX02/X04

FIGURE 24-19: I2Cx BUS START/STOP BITS TIMING CHARACTERISTICS (MASTER MODE)

L. IM3L ! L IM34
'IM30 1t 'IM33" :
JM30_ : o
S (¢ o
SDAX CN / ) \ 7f ;
N (¢ T
: ! ) ! :
L —
Start Stop
Condition Condition

Note: Refer to Figure 24-1 for load conditions.

FIGURE 24-20: I2Cx BUS DATA TIMING CHARACTERISTICS (MASTER MODE)

IM20 —>- *1=— e M1 i —-r e IM21

l— |M10_.:

Note: Refer to Figure 24-1 for load conditions.

DS70000318G-page 324 © 2008-2014 Microchip Technology Inc.
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TABLE 25-9: SPIx MASTER MODE (CKE = 0) TIMING REQUIREMENTS
Standard Operating Conditions: 3.0V to 3.6V (unless otherwise stated)
AC CHARACTERISTICS Operating temperature  -40°C < TA < +150°C for High Temperature
Pilr:m Symbol Characteristic® Min Typ Max | Units Conditions
HSP35 TscH2doV, |SDOx Data Output Valid after — 10 25 ns
TscL2doV SCKx Edge
HSP40 TdiV2scH, |Setup Time of SDIx Data Input 28 — — ns
TdiV2scL to SCKx Edge
HSP41 TscH2diL, Hold Time of SDIx Data Input 35 — — ns
TscL2diL to SCKx Edge
Note 1: These parameters are characterized but not tested in manufacturing.

TABLE 25-10: SPIx MODULE MASTER MODE (CKE = 1) TIMING REQUIREMENTS

Standard Operating Conditions: 3.0V to 3.6V (unless otherwise stated)
AC CHARACTERISTICS Operating temperature  -40°C < TA < +150°C for High Temperature
P;a\lr:m Symbol Characteristic(?) Min Typ Max | Units Conditions

HSP35 TscH2doV, SDOx Data Output Valid after — 10 25 ns
TscL2doV SCKx Edge

HSP36 TdoV2sc, SDOx Data Output Setup to 35 — — ns
TdoV2scL First SCKx Edge

HSP40 TdiV2scH, Setup Time of SDIx Data Input 28 — — ns
TdivV2scL to SCKx Edge

HSP41 TscH2diL, Hold Time of SDIx Data Input 35 — — ns
TscL2diL to SCKx Edge

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

© 2008-2014 Microchip Technology Inc.
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dsPIC33FJ06GS101/X02 and dsPIC33FJ16GSX02/X04

44-Terminal Very Thin Leadless Array Package (TL) — 6x6x0.9 mm Body
With Exposed Pad [VTLA]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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dsPIC33FJ06GS101/X02 and dsPIC33FJ16GSX02/X04

TABLE A-4: MAJOR SECTION UPDATES (CONTINUED)
Section Name Update Description

Section 26.0 “50 MIPS Electrical Added new chapter in support of 50 MIPS devices.
Characteristics”

Section 27.0 “DC and AC Device Added new chapter.
Characteristics Graphs”

Section 28.0 “Packaging Added 44-pin VTLA package marking information and diagrams (see

Information” Section 28.1 “Package Marking Information” and Section 28.2
“Package Details”, respectively).

“Product Identification System” Added the TL package definition.
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