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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, QEl, POR, PWM, WDT
58

32KB (32K x 8)

FLASH

4K x 8

3V ~ 3.6V

A/D 16x10b

Internal

-40°C ~ 85°C (TA)

Surface Mount

64-VFQFN Exposed Pad

64-VQFN (9x9)
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dsPIC33FJ32GS406/606/608/610 and dsPIC33FJ64GS406/606/608/610
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dsPIC33FJ32GS406/606/608/610 and dsPIC33FJ64GS406/606/608/610

FIGURE 4-5: DATA MEMORY MAP FOR DEVICES WITH 9-KBYTE RAM
MSB LSB
Address 16 Bits Address
- -
MSh LSb
0x0001 f 0x0000
g—lfg)ge SFR Space
pace 0X07FF | 0x07FE
0x0801 | 0x0800 8-Kbyte
X Data RAM (X) ——— Near Data
Ox17FF | Ox17FE Space
0x1801 | 0x1800
Y Data RAM (Y)
Ox1FFF | | _ _ | OX1FFE |
0x2001 | 0x2000
OX27FF | O0x27FE
0x2801 | 0x2800
DMA RAM
Ox2BFF f OX2BFE
0x2C01 ! 0x2C00
oxgool | _ . : ______ 0x8000
|
|
[
X Data
) Unimplemented (X)
Optionally |
Mapped
into Program |
Memory |
|
|
|
OXFFFF | OXFFFE
|
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TABLE 4-34: HIGH-SPEED 10-BIT ADC REGISTER MAP FOR dsPIC33FJ32GS606 AND dsPIC33FJ64GS606 DEVICES
er'se R | Bit1s | Bitl4 | Bit13 | Bit12 Bit 11 Bit 10 Bit 9 Bit8 Bit7 | Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 B0 | e‘;'('ets

ADCON | 0300 | ADON | — | ADSIDL | SLOWCLK | — | GSWTRG _ FORM EE | ORDER | SEQSAMP |ASYNCSAMP|  — ADCS2 ADCSL | ADCSO | 0003
ADPCFG | 0302 PCFG<15:0> 0000
rostar |oss | — | — | — [ purov _ _ _ — | prrov [ PeroY | PsrOY P4RDY P3RDY P2RDY P1RDY PORDY | 0000
ADBASE | 0308 ADBASE<15:1> _ 0000
ADCPCO | 030A | IRQENL | PENDL | SWTRGL | TRGSRCL4 | TRGSRC13 | TRGSRC12 | TRGSRCIL | TRGSRC10 | IRQENO | PENDO | SWTRGO | TRGSRCO4 | TRGSRCO3 | TRGSRCO2 | TRGSRCOL | TRGSRCOO | 0000
ADCPC1 | 030C | IRQEN3 | PEND3 | SWTRG3 | TRGSRC34 | TRGSRC33 | TRGSRC32 | TRGSRC3L | TRGSRC20 | IRQEN2 | PEND2 | SWTRG2 | TRGSRC24 | TRGSRC23 | TRGSRC22 | TRGSRC2L | TRGSRC20 | 0000
ADCPC2 | 030E | IRQENS | PEND5 | SWTRGS | TRGSRC54 | TRGSRCE3 | TRGSRC52 | TRGSRC51 | TRGSRC50 | IRQEN4 | PEND4 | SWTRG4 | TRGSRC44 | TRGSRC43 | TRGSRCA2 | TRGSRCAL | TRGSRC4O | 0000
ADCPC3 | 0310 | IRQEN7 | PEND7 | SWTRGT | TRGSRC74 | TRGSRC73 | TRGSRC72 | TRGSRC71 | TRGSRC70 | IRQENG | PEND6 | SWTRG6 | TRGSRC64 | TRGSRC63 | TRGSRC62 | TRGSRC6L | TRGSRCE40| 0000
ADCPC6 | 0316 | — _ _ _ _ _ _ — | iRoEn12| PENDI12 | SWTRG12 | TRGSRC124 | TRGSRC123| TRGSRC122 | TRGSRC121 | TRGSRC120| 0000
ADCBUFO | 0340 ADC Data Buffer 0 XXX
ADCBUFL | 0342 ADC Data Buffer 1 XXX
ADCBUF2 | 0344 ADC Data Buffer 2 XXX
ADCBUF3 | 0346 ADC Data Buffer 3 XXX
ADCBUF4 | 0348 ADC Data Buffer 4 XXX
ADCBUF5 | 034A ADC Data Buffer 5 XXX
ADCBUF6 | 034C ADC Data Buffer 6 XXX
ADCBUF7 | 034E ADC Data Buffer 7 XXX
ADCBUFg | 0350 ADC Data Buffer 8 XXX
ADCBUF9 | 0352 ADC Data Buffer 9 XXX
ADCBUF10| 0354 ADC Data Buffer 10 XXX
ADCBUF11 | 0356 ADC Data Buffer 11 XXX
ADCBUF12| 0358 ADC Data Buffer 12 XXX
ADCBUF13| 035A ADC Data Buffer 13 XXX
ADCBUF14| 035C ADC Data Buffer 14 XXX
ADCBUF15| 035E ADC Data Buffer 15 XXX
ADCBUF24| 0370 ADC Data Buffer 24 XXX
ADCBUF25| 0372 ADC Data Buffer 25 XXX
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0. Reset values are shown in hexadecimal.
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dsPIC33FJ32GS406/606/608/610 and dsPIC33FJ64GS406/606/608/610

4.6.3 READING DATA FROM PROGRAM
MEMORY USING PROGRAM SPACE

VISIBILITY

The upper 32 Kbytes of data space may optionally be
mapped into any 16K word page of the program space.
This option provides transparent access to stored
constant data from the data space without the need to
use special instructions (such as TBLRDL/ H).

Program space access through the data space occurs
if the Most Significant bit of the data space EAis ‘1’ and
program space visibility is enabled by setting the PSV
bit in the Core Control register (CORCON<2>). The
location of the program memory space to be mapped
into the data space is determined by the Program
Space Visibility Page register (PSVPAG). This 8-bit
register defines any one of 256 possible pages of
16K words in program space. In effect, PSVPAG
functions as the upper 8 bits of the program memory
address, with the 15 bits of the EA functioning as the
lower bits. By incrementing the PC by 2 for each
program memory word, the lower 15 bits of data space
addresses directly map to the lower 15 bits in the
corresponding program space addresses.

Data reads to this area add a cycle to the instruction
being executed, since two program memory fetches
are required.

Although each data space address 8000h and higher
maps directly into a corresponding program memory
address (see Figure 4-11), only the lower 16 bits of the

FIGURE 4-11:

24-bit program word are used to contain the data. The
upper 8 bits of any program space location used as
data should be programmed with ‘1111 1111’ or
‘0000 0000’ to force a NOP. This prevents possible
issues should the area of code ever be accidentally
executed.

Note: PSV access is temporarily disabled during

Table Reads/Writes.

For operations that use PSV and are executed outside
a REPEAT loop, the MOV and MOV. Dinstructions require
one instruction cycle in addition to the specified
execution time. All other instructions require two
instruction cycles in addition to the specified execution
time.

For operations that use PSV and are executed inside a

REPEAT loop, these instances require two instruction

cycles in addition to the specified execution time of the

instruction:

» Execution in the first iteration

» Execution in the last iteration

» Execution prior to exiting the loop due to an
interrupt

» Execution upon re-entering the loop after an
interrupt is serviced

Any other iteration of the REPEAT loop will allow the
instruction using PSV to access data, to execute in a
single cycle.

PROGRAM SPACE VISIBILITY OPERATION

When CORCON<2> =1 and EA<15>=1:

Program Space

The data in the page
designated by
PSVPAG is mapped
into the upper half of
the data memory
space...

PSVPA

SVPAG 23 15 9 0x000000
02 ,

; 0x010000

omwooo}W

0x800000

Data Space
0x0000 Data EA<14:0>
— 0x8000
kL(, PSV Area

...while the lower 15 bits
of the EA specify an
exact address within

NG OXFFFE  the PSV area. This

corresponds exactly to
the same lower 15 bits
of the actual program
space address.

© 2009-2014 Microchip Technology Inc.
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dsPIC33FJ32GS406/606/608/610 and dsPIC33FJ64GS406/606/608/610

REGISTER 5-1: NVMCON: FLASH MEMORY CONTROL REGISTER

R/sO-0) RW-0() R/w-0®) u-0 u-0 u-0 u-0 u-0
WR WREN WRERR — — — — —
bit 15 bit 8
u-0 RW-0W u-0 u-0 RIW-0) RIW-0W R/W-0) Rw-0®)
— ERASE — — NVMOP3®@ | NvMOP2®) | NvMOP1® | NVvMOPO®
bit 7 bit 0
Legend: SO = Settable Only bit
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 WR: Write Control bit(})
1 = Initiates a Flash memory program or erase operation; the operation is self-timed and the bit is
cleared by hardware once operation is complete
0 = Program or erase operation is complete and inactive
bit 14 WREN: Write Enable bit™®)
1 = Enables Flash program/erase operations
0 = Inhibits Flash program/erase operations
bit 13 WRERR: Write Sequence Error Flag bit(H)
1= An improper program or erase sequence attempt or termination has occurred (bit is set
automatically on any set attempt of the WR bit)
0 = The program or erase operation completed normally
bit 12-7 Unimplemented: Read as ‘0’
bit 6 ERASE: Erase/Program Enable bit(})
1 = Performs the erase operation specified by the NVMOP<3:0> bits on the next WR command
0 = Performs the program operation specified by the NVMOP<3:0> bits on the next WR command
bit 5-4 Unimplemented: Read as ‘0’
bit 3-0 NVMOP<3:0>: NVM Operation Select bits(1?)

If ERASE = 1:

1111 = Memory bulk erase operation

1101 = Erases General Segment (GS)

0011 = No operation

0010 = Memory page erase operation

0001 = No operation

0000 = Erases a single Configuration register byte

If ERASE = 0:

1111 = No operation

1101 = No operation

0011 = Memory word program operation

0010 = No operation

0001 = Memory row program operation

0000 = Programs a single Configuration register byte

Note 1: These bits can only be reset on a Power-on Reset.
2. All other combinations of NVMOP<3:0> are unimplemented.

© 2009-2014 Microchip Technology Inc. DS70000591F-page 111
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REGISTER 7-14: IEC1: INTERRUPT ENABLE CONTROL REGISTER 1 (CONTINUED)

bit 1 MI2C1IE: 12C1 Master Events Interrupt Enable bit

1 = Interrupt request is enabled
0 = Interrupt request is not enabled

bit 0 SI2CL1IE: 12C1 Slave Events Interrupt Enable bit

1 = Interrupt request is enabled
0 = Interrupt request is not enabled

© 2009-2014 Microchip Technology Inc. DS70000591F-page 145
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REGISTER 7-22:

IPC1: INTERRUPT PRIORITY CONTROL REGISTER 1

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

— T2IP2 T2IP1 T2IPO — ocz2ipP2 OocC2IP1 OC2IP0
bit 15 bit 8

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

— IC2IP2 IC2IP1 IC2IPO — DMAOIP2 DMAOIP1 DMAOIPO
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
bit 14-12

bit 11
bit 10-8

bit 7
bit 6-4

bit 3
bit 2-0

Unimplemented: Read as ‘0’

T2IP<2:0>: Timer2 Interrupt Priority bits

111 = Interrupt is Priority 7 (highest priority interrupt)
001 = Interrupt is Priority 1

000 = Interrupt source is disabled

Unimplemented: Read as ‘0’

OC2IP<2:0>: Output Compare Channel 2 Interrupt Priority bits

111 = Interrupt is Priority 7 (highest priority interrupt)
001 = Interrupt is Priority 1
000 = Interrupt source is disabled

Unimplemented: Read as ‘0’

IC2IP<2:0>: Input Capture Channel 2 Interrupt Priority bits

111 = Interrupt is Priority 7 (highest priority interrupt)
001 = Interrupt is Priority 1
000 = Interrupt source is disabled

Unimplemented: Read as ‘0’

DMAOIP<2:0>: DMA Channel 0 Data Transfer Complete Interrupt Priority bits

111 = Interrupt is Priority 7 (highest priority interrupt)
001 = Interrupt is Priority 1
000 = Interrupt source is disabled

© 2009-2014 Microchip Technology Inc.
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REGISTER 7-44:

IPC28: INTERRUPT PRIORITY CONTROL REGISTER 28

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

— ADCP5IP2 | ADCP5IP1 | ADCPS5IPO — ADCP4IP2 | ADCP4IP1 | ADCP4IPO
bit 15 bit 8

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

— ADCP3IP2 | ADCP3IP1 | ADCP3IPO — ADCP2IP2 | ADCP2IP1 | ADCP2IPO
bit 7 bit 0
Legend:

R = Readable bit
-n = Value at POR

W = Writable bit

‘1’ = Bit is set ‘0’ = Bit is cleared

U = Unimplemented bit, read as ‘0’

X = Bit is unknown

bit 15
bit 14-12

bit 11
bit 10-8

bit 7
bit 6-4

bit 3
bit 2-0

Unimplemented: Read as ‘0’

ADCP5IP<2:0>: ADC Pair 5 Conversion Done Interrupt Priority bits
111 = Interrupt is Priority 7 (highest priority interrupt)

001 = Interrupt is Priority 1

000 = Interrupt source is disabled

Unimplemented: Read as ‘0’

ADCP4IP<2:0>: ADC Pair 4 Conversion Done Interrupt Priority bits
111 = Interrupt is Priority 7 (highest priority interrupt)

001 = Interrupt is Priority 1

000 = Interrupt source is disabled

Unimplemented: Read as ‘0’

ADCP3IP<2:0>: ADC Pair 3 Conversion Done Interrupt Priority bits
111 = Interrupt is Priority 7 (highest priority interrupt)

001 = Interrupt is Priority 1

000 = Interrupt source is disabled

Unimplemented: Read as ‘0’

ADCP2IP<2:0>: ADC Pair 2 Conversion Done Interrupt Priority bits
111 = Interrupt is Priority 7 (highest priority interrupt)

001 = Interrupt is Priority 1

000 = Interrupt source is disabled

© 2009-2014 Microchip Technology Inc.
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REGISTER 16-1: PTCON: PWM TIME BASE CONTROL REGISTER (CONTINUED)

bit 3-0 SEVTPS<3:0>: PWM Special Event Trigger Output Postscaler Select bits™®)
1111 = 1:16 Postscaler generates Special Event Trigger on every sixteenth compare match event

0001 = 1:2 Postscaler generates Special Event Trigger on every second compare match event
0000 = 1:1 Postscaler generates Special Event Trigger on every compare match event

Note 1: These bits should be changed only when PTEN = 0. In addition, when using the SYNCIx feature, the user
application must program the Period register with a value that is slightly larger than the expected period of
the external synchronization input signal.

DS70000591F-page 236 © 2009-2014 Microchip Technology Inc.
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REGISTER 16-4: SEVTCMP: PWM SPECIAL EVENT COMPARE REGISTER(®

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
SEVTCMP<12:5>

bit 15 bit 8

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 uU-0 uU-0 uU-0
SEVTCMP<4:0> — — —

bit 7 bit 0

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bitis cleared X = Bit is unknown

bit 15-3 SEVTCMP<12:0>: Special Event Compare Count Value bits

bit 2-0 Unimplemented: Read as ‘0’

Note 1. One LSB =1.04 ns (at fastest auxiliary clock rate); therefore, the minimum SEVTCMP resolution is 8.32 ns.

DS70000591F-page 238 © 2009-2014 Microchip Technology Inc.
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REGISTER 16-14: PHASEx: PWM PRIMARY PHASE-SHIFT x REGISTER(®2)

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
PHASEXx<15:8>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
PHASEx<7:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bitis cleared X = Bit is unknown
bit 15-0 PHASEx<15:0>: PWM Phase-Shift Value or Independent Time Base Period for the PWM Generator bits

Note 1: If PWMCONXx<9> = 0, the following applies based on the mode of operation:
« Complementary, Redundant and Push-Pull Output mode (IOCONx<10:8> =00, 01 or 10),
PHASEXx<15:0> = Phase-Shift Value for PWMxH and PWMxL outputs.
¢ True Independent Output mode (IOCONx<10:8> = 11), PHASEx<15:0> = Phase-Shift Value for
PWMxH only.
* The PHASEX/SPHASEX registers provide the phase shift with respect to the master time base;
therefore, the valid range is 0x0000 through period.
2:  If PWMCONx<9> = 1, the following applies based on the mode of operation:
« Complementary, Redundant and Push-Pull Output mode (IOCONx<10:8> =00, 01 or 10),
PHASEXx<15:0> = Independent Time Base Period Value for PWMxH and PWMXxL.
* True Independent Output mode (IOCONx<10:8> = 11). PHASEx<15:0> = Independent Time Base
Period Value for PWMxH only.
* When the PHASEX/SPHASEX registers provide the local period, the valid range is 0x0000 through
OxFFF8.

DS70000591F-page 246 © 2009-2014 Microchip Technology Inc.
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REGISTER 16-18: TRGCONx: PWM TRIGGER CONTROL x REGISTER

R/W-0 R/W-0 R/W-0 R/W-0 U-0 U-0 U-0 U-0
TRGDIV3 TRGDIV2 TRGDIV1 TRGDIVO — — — —

bit 15 bit 8
R/W-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
DTMW — TRGSTRT5 | TRGSTRT4 | TRGSTRT3 | TRGSTRT2 | TRGSTRT1 | TRGSTRTO

bit 7 bit 0

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown

bit 15-12 TRGDIV<3:0>: Trigger # Output Divider bits

1111 = Trigger output for every 16th trigger event
1110 = Trigger output for every 15th trigger event
1101 = Trigger output for every 14th trigger event
1100 = Trigger output for every 13th trigger event
1011 = Trigger output for every 12th trigger event
1010 = Trigger output for every 11th trigger event
1001 = Trigger output for every 10th trigger event
1000 = Trigger output for every 9th trigger event
0111 = Trigger output for every 8th trigger event
0110 = Trigger output for every 7th trigger event
0101 = Trigger output for every 6th trigger event
0100 = Trigger output for every 5th trigger event
0011 = Trigger output for every 4th trigger event
0010 = Trigger output for every 3rd trigger event
0001 = Trigger output for every 2nd trigger event
0000 = Trigger output for every trigger event

bit 11-8 Unimplemented: Read as ‘0’
bit 7 DTM: Dual Trigger Mode bit®
1 = Secondary trigger event is combined with the primary trigger event to create the PWM trigger
0 = Secondary trigger event is not combined with the primary trigger event to create the PWM trigger;
two separate PWM triggers are generated
bit 6 Unimplemented: Read as ‘0’
bit 5-0 TRGSTRT<5:0>: Trigger Postscaler Start Enable Select bits
111111 = Waits 63 PWM cycles before generating the first trigger event after the module is enabled

000010 = Waits 2 PWM cycles before generating the first trigger event after the module is enabled
000001 = Waits 1 PWM cycle before generating the first trigger event after the module is enabled
000000 = Waits 0 PWM cycles before generating the first trigger event after the module is enabled

Note 1: The secondary PWM generator cannot generate PWM trigger interrupts.

© 2009-2014 Microchip Technology Inc. DS70000591F-page 249
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REGISTER 16-22: STRIGx: PWM SECONDARY TRIGGER x COMPARE VALUE REGISTER®)

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
STRGCMP<12:5>

bit 15 bit 8

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 U-0 U-0 U-0
STRGCMP<4:0> — — —

bit 7 bit 0

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown

bit 15-3 STRGCMP<12:0>: PWM Secondary Trigger Compare Value bits

When the secondary PWM functions in a local time base, this register contains the compare values
that can trigger the ADC module.

bit 2-0 Unimplemented: Read as ‘0’

Note 1: STRIGx cannot generate the PWM trigger interrupts.

DS70000591F-page 254 © 2009-2014 Microchip Technology Inc.
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REGISTER 18-1: SPIXSTAT: SPIx STATUS AND CONTROL REGISTER

R/W-0 uU-0 R/W-0 uU-0 uU-0 uU-0 uU-0 uU-0
SPIEN — SPISIDL — — — — —
bit 15 bit 8
uU-0 R/C-0 uU-0 uU-0 U-0 U-0 R-0 R-0
— SPIROV — — — — SPITBF SPIRBF
bit 7 bit 0
Legend: C = Clearable hit
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 SPIEN: SPIx Enable bit
1 = Enables module and configures SCKx, SDOx, SDIx and SSx as serial port pins
0 = Disables module
bit 14 Unimplemented: Read as ‘0’
bit 13 SPISIDL: SPIx Stop in Idle Mode bit
1 = Discontinues module operation when device enters Idle mode
0 = Continues module operation in Idle mode
bit 12-7 Unimplemented: Read as ‘0’
bit 6 SPIROV: SPIx Receive Overflow Flag bit
1= A new byte/word is completely received and discarded; the user software has not read the
previous data in the SPIXBUF register
0 = No overflow has occurred
bit 5-2 Unimplemented: Read as ‘0’
bit 1 SPITBF: SPIx Transmit Buffer Full Status bit
1 = Transmit has not yet started, SPIXTXB is full
0 = Transmit has started, SPIXTXB is empty. Automatically set in hardware when CPU writes the
SPIXBUF location, loading SPIXTXB. Automatically cleared in hardware when the SPIx module
transfers data from SPIXTXB to SPIXSR.
bit 0 SPIRBF: SPIx Receive Buffer Full Status bit

1 = Receive is complete, SPIXRXB is full

0 = Receive is not complete, SPIXRXB is empty. Automatically set in hardware when SPIx transfers
data from SPIXSR to SPIXRXB. Automatically cleared in hardware when the core reads the
SPIXBUF location, reading SPIXRXB.

DS70000591F-page 266 © 2009-2014 Microchip Technology Inc.
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REGISTER 18-2: SPIXCON1: SPIx CONTROL REGISTER 1 (CONTINUED)

bit 4-2 SPRE<2:0>: Secondary Prescale bits (Master mode)(z)

111 = Secondary prescale 1:1
110 = Secondary prescale 2:1

000 = Secondary prescale 8:1

bit 1-0 PPRE<1:0>: Primary Prescale bits (Master mode)(z)

11 = Primary prescale 1:1
10 = Primary prescale 4:1
01 = Primary prescale 16:1
00 = Primary prescale 64:1

Note 1. The CKE bitis not used in the Framed SPI modes. Program this bit to ‘0’ for the Framed SPI modes
(FRMEN = 1).
2: Do not set both primary and secondary prescalers to a value of 1:1.
3: This bit must be cleared when FRMEN = 1.

DS70000591F-page 268 © 2009-2014 Microchip Technology Inc.
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REGISTER 20-1: UxMODE: UARTx MODE REGISTER

R/W-0 uU-0 R/W-0 R/W-0 R/W-0 uU-0 R/W-0 R/W-0
UARTEN® — USIDL IREN® RTSMD — UEN1 UENO
bit 15 bit 8
R/W-0, HC R/W-0 R/W-0, HC R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
WAKE LPBACK ABAUD URXINV BRGH PDSEL1 PDSELO STSEL
bit 7 bit 0
Legend: HC = Hardware Clearable bit
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 UARTEN: UARTx Enable bit®

1 = UARTX is enabled; all UARTX pins are controlled by UARTx as defined by UEN<1:0>
0 = UARTX is disabled; all UARTx pins are controlled by port latches, UARTx power consumption is

minimal
bit 14 Unimplemented: Read as ‘0’
bit 13 USIDL: UARTX Stop in Idle Mode bit

1 = Discontinues module operation when device enters Idle mode
0 = Continues module operation in Idle mode
bit 12 IREN: IrDA® Encoder and Decoder Enable bit(®)
1 = IrDA encoder and decoder are enabled
0 = IrDA encoder and decoder are disabled
bit 11 RTSMD: Mode Selection for UXRTS Pin bit
1 = UXRTS pin is in Simplex mode
0 = UXRTS pinis in Flow Control mode
bit 10 Unimplemented: Read as ‘0’
bit 9-8 UEN<1:0>: UARTX Pin Enable bits
11 = UXTX, UxRX and BCLK pins are enabled and used; UXCTS pin is controlled by port latches
10 = UXTX, UxRX, UXCTS and UXRTS pins are enabled and used
01 = UxTX, UxRX and UxRTS pins are enabled and used; UXCTS pin is controlled by port latches
00 = UxTX and UxRX pins are enabled and used; UXxCTS and UxRTS/BCLK pins are controlled by
port latches
bit 7 WAKE: Wake-up on Start bit Detect During Sleep Mode Enable bit
1 = UARTXx will continue to sample the UxRX pin; interrupt is generated on falling edge, bit is cleared
in hardware on following rising edge
0 = No wake-up is enabled
bit 6 LPBACK: UARTX Loopback Mode Select bit
1 = Enables Loopback mode
0 = Loopback mode is disabled
bit 5 ABAUD: Auto-Baud Enable bit
1 = Enables baud rate measurement on the next character — requires reception of a Sync field (55h)
before other data; cleared in hardware upon completion
0 = Baud rate measurement is disabled or completed

Note 1. Referto“UART” (DS70188) in the “dsPIC33/PIC24 Family Reference Manual” for information on
enabling the UART module for receive or transmit operation. That section of the manual is available on the
Microchip web site: www.microchip.com.

2. This feature is only available for the 16x BRG mode (BRGH = 0).
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REGISTER 22-12: ADCPC6: ADC CONVERT PAIR CONTROL REGISTER 6(?)

uU-0 uU-0 uU-0 uU-0 uU-0 uU-0 uU-0 uU-0
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
IRQEN12 ‘ PEND12 SWTRG12 |TRGSRC124| TRGSRC123| TRGSRC122 [TRGSRC121 | TRGSRC120
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 15-8 Unimplemented: Read as ‘0’
bit 7 IRQEN12: Interrupt Request Enable 12 bit

1 = Enables IRQ generation when requested conversion of Channels AN25 and AN24 is completed
0 = IRQ is not generated
bit 6 PEND12: Pending Conversion Status 12 bit
1 = Conversion of Channels AN25 and AN24 is pending; set when selected trigger is asserted
0 = Conversion is complete
bit 5 SWTRG12: Software Trigger 12 bit
1 = Starts conversion of AN25 (INTREF) and AN24 (EXTREF) if selected by the TRGSRCx<4:0> bits(})

This bit is automatically cleared by hardware when the PEND12 bit is set.
0 = Conversion has not started

Note 1: The trigger source must be set as an individual software trigger prior to setting this bit to ‘1'. If other
conversions are in progress, the conversion is performed when the conversion resources are available.

2. This register is not available on dsPIC33FJ32GS406 and dsPIC33FJ64GS406 devices.
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FIGURE 27-17: SPIx SLAVE MODE (FULL-DUPLEX, CKE =0, CKP =1, SMP =0) TIMING
CHARACTERISTICS
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Note: Refer to Figure 27-1 for load conditions.
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TABLE 28-3: DC CHARACTERISTICS: IDLE CURRENT (lIDLE)

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

Parzrgeter Typical Max Units Conditions
Idle Current (IiDLE): Core Off Clock On Base current®
MDC45d 40 50 mA -40°C
MDC45a 40 50 mA +25°C 3.3V 50 MIPS
MDC45b 40 50 mA +85°C

Note 1. Base Idle current (IIDLE) is measured as follows:

« CPU core is off, oscillator is configured in EC mode and external clock is active, OSC1 is driven with
external square wave from rail-to-rail (EC clock overshoot/undershoot < 250 mV required)

* CLKO is configured as an I/O input pin in the Configuration Word

» All I/O pins are configured as inputs and pulled to Vss

* MCLR = VbD, WDT and FSCM are disabled

» No peripheral modules are operating; however, every peripheral is being clocked (all PMDx bits
are ‘0's)

» JTAG is disabled
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100-Lead Plastic Thin Quad Flatpack (PF) — 14x14x1 mm Body, 2.00 mm [TQFP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
D
Units MILLIMETERS

Dimension Limits MIN | NOM MAX
Number of Leads N 100
Lead Pitch e 0.50 BSC
Overall Height A - - 1.20
Molded Package Thickness A2 0.95 1.00 1.05
Standoff A1 0.05 - 0.15
Foot Length L 0.45 0.60 0.75
Footprint L1 1.00 REF
Foot Angle ) 0° 3.5° 7°
Overall Width E 16.00 BSC
Overall Length D 16.00 BSC
Molded Package Width E1 14.00 BSC
Molded Package Length D1 14.00 BSC
Lead Thickness ¢ 0.09 - 0.20
Lead Width b 0.17 0.22 0.27
Mold Draft Angle Top o 11° 12° 13°
Mold Draft Angle Bottom § 11° 12° 13°

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
. Chamfers at corners are optional; size may vary.

2
3. Dimensions D1 and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.25 mm per side.
4. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-110B
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