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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

12C, IrDA, LINbus, QEI, SPI, UART/USART

Brown-out Detect/Reset, DMA, I2S, Motor Control PWM, POR, PWM, WDT
53

128KB (43K x 24)

FLASH

16K x 8

A/D 30x10b/12b
Internal

-40°C ~ 150°C (TA)
Surface Mount
64-TQFP

64-TQFP (10x10)
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REGISTER 6-1: RCON: RESET CONTROL REGISTER®

RMNY RMY U-0 uU-0 RAY uU-0 RAY RMY

TRAPR IOPUR/ — — |\/REGSF — CM VREGS
bit 15 bit 8

RMY RMY RAY RMY RMNY RMNY RAY RAY

EXTR sw $TEN @[ mro SLEEP IDLE BOR POR

bit 7 bit 0
Legend:
R Readable bit \Aiable bit U tnimplemented bit, read as 0’
-n ¥alue at POR 1’ Bit is set 0’ Bitis cleared xBit is unkown
bit 15 TRAPR: Trap Reset Flag bit

1 A Trap Conflict Reset has occurred
0 A Trap Conflict Reset has not occurred

bit 14 IOPUWR: lllegal Opcode or Uninitialized \Wccess Reset Flag bit

1 =An illegal opcode detection, an illegal address mode or Uninitialized Wegister used as an
Address Pointer caused a Reset
0 =An illegal opcode or Uninitialized \Register Reset has not occurred

bit 13-12 Unimplemented: Read as ‘0’
bit 11 VREGSF: Flash Voltage Regulator Standby During Sleep bit
1 =Flash Voltage regulator is active during Sleep
0 =Flash Voltage regulator goes into Standby mode during Sleep
bit 10 Unimplemented: Read as ‘0’
bit 9 CM: Configuration Mismatch Flag bit

1 A Configuration Mismatch Reset has occurred.
0 A Configuration Mismatch Reset has NOT occurred

bit 8 VREGS: Voltage Regulator Standby During Sleep bit

1 =Voltage regulator is active during Sleep

0 =Voltage regulator goes into Standby mode during Sleep
bit 7 EXTR: Eternal Reset MCLR )Pin bit

1 A Master Clear pin)Reset has occurred
0 A Master Clear pin)Reset has not occurred

bit 6 SWR: Software RESET(nstruction)Flag bit

1 A RESETinstruction has been egcuted
0 A RESETinstruction has not been ercuted

bit 5 SWDTEN: Software Enable/Disable of BT bit )

1 40T is enabled
0 40T is disabled

bit 4 WDTO: #tthdog Timer Time-out Flag bit

1 #MT time-out has occurred
0 30T time-out has not occurred

Note 1. All of the Reset status bits can be set or cleared in software. Setting one of these bits in software does not
cause a device Reset.
2: Ifthe FIDTEN Configuration bitis * 1’ inprogrammed) the T is always enabled, regardless of the
SWTEN bit setting.
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REGISTER 13-2: TyCON (T3CON, T5CON, T7CON AND T9CON) CONTROL REGISTER

R/W-0 uU-0 R/W-0 uU-0 uU-0 uU-0 uU-0 uU-0
TON® — | TSIDL® — — | — — —
bit 15 bit 8
uU-0 R/W-0 R/W-0 R/W-0 u-0 u-0 R/W-0 uU-0
— TGATE® | TCKPS1®d | TCKPSO™ — — TCcs(3) —
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 TON: Timery On bit™®
1 = Starts 16-bit Timery
0 = Stops 16-bit Timery
bit 14 Unimplemented: Read as ‘0’
bit 13 TSIDL: Timery 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 TGATE: Timery Gated Time Accumulation Enable bit(1)
When TCS = 1:
This bit is ignored.
When TCS = 0:
1 = Gated time accumulation is enabled
0 = Gated time accumulation is disabled
bit 5-4 TCKPS<1:0>: Timery Input Clock Prescale Select bits®)
11 =1:256
10 = 1:64
01=1:8
00=1:1
bit 3-2 Unimplemented: Read as ‘0’
bit 1 TCS: Timery Clock Source Select bit(13)
1 = External clock from pin, TyCK (on the rising edge)
0 = Internal clock (FP)
bit 0 Unimplemented: Read as ‘0’
Note 1: When 32-bit operation is enabled (T2CON<3> = 1), these bits have no effect on Timery operation; all timer

functions are set through TxCON.

2:  When 32-bit timer operation is enabled (T32 = 1) in the Timerx Control register (TxCON<3>), the TSIDL
bit must be cleared to operate the 32-bit timer in Idle mode.
3: The TyCK pin is not available on all timers. See the “Pin Diagrams” section for the available pins.
© 2013-2014 Microchip Technology Inc. DS70000689D-page 217
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REGISTER 16-25: PWMCAPx: PWMx PRIMARY TIME BASE CAPTURE REGISTER

R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
PWMCAPx<15:8>(1:2)
bit 15 bit 8
R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
PWMCAPx<7:0>(1:2)
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 15-0 PWMCAPx<15:0>;: PWMx Captured Time Base Value bits(12)

The value in this register represents the captured PWMx time base value when a leading edge is
detected on the current-limit input.

Note 1: The capture feature is only available on a primary output (PWMxH).
2: This feature is active only after LEB processing on the current-limit input signal is complete.

© 2013-2014 Microchip Technology Inc. DS70000689D-page 255
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TABLE 33-53: OP AMP/COMPARATOR VOLTAGE REFERENCE SETTLING TIME SPECIFICATIONS

AC CHARACTERISTICS

Standard Operating Conditions (see Note 2): 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. | Symbol Characteristic Min. Typ. Max. Units Conditions
VR310 |TSsET Settling Time — 1 10 pus | (Note 1)
Note 1: Settling time is measured while CVRR = 1 and the CVR<3:0> bits transition from ‘0000’ to ‘1111’.

2: Device is functional at VBORMIN < VDD < VDDMIN, but will have degraded performance. Device functionality

is tested, but not characterized. Analog modules: ADC, op amp/comparator and comparator voltage
reference, will have degraded performance. Refer to Parameter BO10 in Table 33-12 for the minimum and
maximum BOR values.

TABLE 33-54: OP AMP/COMPARATOR VOLTAGE REFERENCE SPECIFICATIONS

DC CHARACTERISTICS

Standard Operating Conditions (see Note 1): 3.0V to 3.6V

(unless otherwise stated)

Operating temperature

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

Pilrgm Symbol Characteristics Min. Typ. Max. Units Conditions
VRD310 |CVRES | Resolution CVRsRC/24 — CVRSRC/32| LSb
VRD311 |CVRAA | Absolute Accuracy of — — +25 mV | AVDD = CVRSRC = 3.3V
Internal DAC Input to
Comparators
VRD312 | CVRAA1 | Absolute Accuracy of — — +75/-25 mV | AVDD = CVRSRC = 3.3V
CVREFXO pins
VRD313 |CVRSRC |Input Reference Voltage 0 — AVDD + 0.3 \Y,
VRD314 | CVRouT | Buffer Output Resistance — 1.5k — Q
VRD315 |CVcL Permissible Capacitive — — 25 pF
Load (CVREFXO pins)
VRD316 |lOoCVR Permissible Current — — 1 mA
Output (CVREFXO pins)
VRD317 |ION Current Consumed — — 500 WA |AVDD = 3.6V
When Module is Enabled
VRD318 |loFF Current Consumed — — 1 nA |AVDD = 3.6V
When Module is
Disabled
Note 1: Device is functional at VBORMIN < VDD < VDDMIN, but will have degraded performance. Device functionality

is tested, but not characterized. Analog modules: ADC, op amp/comparator and comparator voltage
reference, will have degraded performance. Refer to Parameter BO10 in Table 33-12 for the minimum and
maximum BOR values.

© 2013-2014 Microchip Technology Inc.
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NOTES:
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