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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

PIC

16-Bit

70 MIPs

12C, IrDA, LINbus, QEI, SPI, UART/USART
Brown-out Detect/Reset, DMA, Motor Control PWM, POR, PWM, WDT
35

256KB (85.5K x 24)

FLASH

16K x 16

3V ~ 3.6V

A/D 9x10b/12b

Internal

-40°C ~ 85°C (TA)

Surface Mount

44-TQFP

44-TQFP (10x10)
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dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X

dsPIC33EPXXXGP50X,
dsPIC33EPXXXMC20X/50X AND
PIC24EPXXXGP/MC20X PRODUCT
FAMILIES

The device names, pin counts, memory sizes and
peripheral availability of each device are listed in
Table 1 (General Purpose Families) and Table 2 (Motor
Control Families). Their pinout diagrams appear on the
following pages.

TABLE 1: dsPIC33EPXXXGP50X and PIC24EPXXXGP20X GENERAL PURPOSE FAMILIES
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PIC24EP32GP202 512 | 32 | 4
PIC24EP64GP202 1024 | 64 | 8 SPDIP,
PIC24EP128GP202 1024|128 |16 | 56 | 4 | 4 | 2 | 2 | — | 3 | 2 1 6 230 Yes | Yes | 21 | 28 828:5@1)
PIC24EP256GP202 1024 | 256 | 32 QFN-s’
PIC24EP512GP202 1024 | 512 | 48
PIC24EP32GP203 512 | 32
54| 4| 2]|2]|—=|3]2 1 8 | 3/4 |Yes |Yes | 25 | 36 | VTLA
PIC24EP64GP203 1024 | 64
PIC24EP32GP204 512 | 32
PIC24EP64GP204 1024 | 64 | 8 VTLA®),
PIC24EP128GP204 1024 (12816 | 5 | 4 | 4 | 2 | 2 | —]| 3| 2 1 9 | 3/4 | Yes | Yes | 35 i‘g TQQFFI\IP'
PIC24EP256GP204 1024 | 256 | 32 UQEN
PIC24EP512GP204 1024 | 512 | 48
PIC24EP64GP206 1024 | 64 | 8
PIC24EP128GP206 1024 | 128 | 16 TQFP
5 4 4 2 2 — 3 2 1 16 | 3/4 | Yes | Yes | 53 | 64 ’
PIC24EP256GP206 1024 | 256 | 32 QFN
PIC24EP512GP206 1024 | 512 | 48
dsPIC33EP32GP502 | 512 | 32 | 4
dsPIC33EP64GP502 | 1024 | 64 | 8 SPDIP,
dsPIC33EP128GP502 [ 1024 | 128 | 16 | 5 | 4 | 4 | 2 | 2 1 3 | 2 1 6 [2/30] Yes | Yes | 21 | 28 828'&)
dsPIC33EP256GP502 | 1024 | 256 | 32 QFN-s’
dsPIC33EP512GP502 | 1024 | 512 | 48
dsPIC33EP32GP503 | 512 | 32
5| 4| 4|22 1 3 | 2 1 8 | 3/4 |Yes|Yes| 25 | 36 | VTLA
dsPIC33EP64GP503 | 1024 | 64
dsPIC33EP32GP504 | 512 | 32
dsPIC33EP64GP504 | 1024 | 64 | 8 VTLA®),
dsPIC33EP128GP504 1024 | 128 | 16 | 5 | 4 | 4 | 2 | 2 | 1| 3 | 2 | 1| 9 | 34 |Yes|Yes| 35 i‘g/ TQQFZP'
dsPIC33EP256GP504 | 1024 | 256 | 32 UQFN
dsPIC33EP512GP504 | 1024 | 512 | 48
dsPIC33EP64GP506 | 1024 | 64 | 8
dsPIC33EP128GP506 | 1024 | 128 | 16 TQFP
51 4|4 2] 2 1 3 | 2 1 | 16 | 3/4 | Yes | Yes | 53 | 64 '
dsPIC33EP256GP506 | 1024 | 256 | 32 QFN
dsPIC33EP512GP506 | 1024 | 512 | 48

Note 1: On 28-pin devices, Comparator 4 does not have external connections. Refer to Section 25.0 “Op Amp/Comparator Module” for details.
2: Only SPI2 is remappable.
3: INTO is not remappable.
4: The SSOP and VTLA packages are not available for devices with 512 Kbytes of memory.
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dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X

Pin Diagrams (Continued)

64-Pin QFN(1:2:3:4) W = Pins are up to 5V tolerant
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Note 1: The RPn/RPIn pins can be used by any remappable peripheral with some limitation. See Section 11.4

“Peripheral Pin Select (PPS)” for available peripherals and for information on limitations.

2:  Every 1/O port pin (RAx-RGx) can be used as a Change Notification pin (CNAx-CNGx). See Section 11.0 “I/O
Ports” for more information.

3:  This pin is not available as an input when OPMODE (CMxCON<10>) = 1.

4:  The metal pad at the bottom of the device is not connected to any pins and is recommended to be connected
to Vss externally.

5: There is an internal pull-up resistor connected to the TMS pin when the JTAG interface is active. See the
JTAGEN bit field in Table 27-2.
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dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X

TABLE 1-1: PINOUT 1/0O DESCRIPTIONS (CONTINUED)
Pin Name® Pin | Buffer | g Description
Type| Type

U2CTS | ST No |UART2 Clear-To-Send.

U2RTS (0] — No |UART2 Ready-To-Send.

U2RX | ST Yes |UART2 receive.

uz2TXx (0] — Yes |UART2 transmit.

BCLK2 o ST No |UART2 IrDA® baud clock output.

SCK1 1/0 ST No |Synchronous serial clock input/output for SPI1.

SDI1 | ST No |[SPI1 data in.

SDO1 o — No |SPI1 data out.

SS1 I/0 ST No |SPI1 slave synchronization or frame pulse I/O.

SCK2 I/0 ST Yes |Synchronous serial clock input/output for SPI2.

SDI2 | ST Yes |SPI2 data in.

SDO2 ¢ — | Yes |SPI2 data out.

SS2 I/0 ST Yes |SPI2 slave synchronization or frame pulse 1/0.

SCL1 I/0 ST No |Synchronous serial clock input/output for 12C1.

SDA1 I/0 ST No |Synchronous serial data input/output for 12C1.

ASCL1 1/0 ST No |Alternate synchronous serial clock input/output for 12C1.

ASDA1 1/0 ST No |Alternate synchronous serial data input/output for 12C1.

SCL2 I/0 ST No |Synchronous serial clock input/output for 12C2.

SDA2 1/0 ST No |Synchronous serial data input/output for 12C2.

ASCL2 1/0 ST No |Alternate synchronous serial clock input/output for 12C2.

ASDA2 1/0 ST No |Alternate synchronous serial data input/output for 12C2.

TMS®) [ ST | No |JTAG Test mode select pin.

TCK | ST No |JTAG test clock input pin.

TDI | ST No |JTAG test data input pin.

TDO 0] — No |JTAG test data output pin.

C1RX® [ ST | Yes |ECAN1 bus receive pin.

c1TX®@ o} — | Yes |ECAN1 bus transmit pin.

FLT1®, FLT2(D [ ST | Yes |PWM Fault Inputs 1 and 2.

FLT3®, FLT4D [ ST | No |PWM Fault Inputs 3 and 4.

FLT32(1:3) | ST | No |PWM Fault Input 32 (Class B Fault).

DTCMP1-DTCMP3(® | ST Yes |PWM Dead-Time Compensation Inputs 1 through 3.

PWM1L-PWM3L®D) o} — | No |PWM Low Outputs 1 through 3.

PWM1H-PWM3H®) o} — | No |[PWM High Outputs 1 through 3.

SYNcI1® | ST Yes |PWM Synchronization Input 1.

SYNCO1® (0] — Yes |PWM Synchronization Output 1.

INDX1® [ ST | Yes |Quadrature Encoder Index1 pulse input.

HOME1(® | ST Yes |Quadrature Encoder Home1 pulse input.

QEA1(M | ST Yes |Quadrature Encoder Phase A input in QEI1 mode. Auxiliary timer
external clock/gate input in Timer mode.

QEB1(M | ST | Yes |Quadrature Encoder Phase B input in QEI1 mode. Auxiliary timer
external clock/gate input in Timer mode.

cNTCMP1(D) o} — | Yes |Quadrature Encoder Compare Output 1.

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

ST = Schmitt Trigger input with CMOS levels O = Output | = Input

PPS = Peripheral Pin Select
This pin is available on dsPIC33EPXXXMC20X/50X and PIC24EPXXXMC20X devices only.

Note 1:

TTL = TTL input buffer

2: This pin is available on dsPIC33EPXXXGP/MC50X devices only.

3: This is the default Fault on Reset for dsPIC33EPXXXMC20X/50X and PIC24EPXXXMC20X devices. See
Section 16.0 “High-Speed PWM Module (dsPIC33EPXXXMC20X/50X and PIC24EPXXXMC20X
Devices Only)” for more information.

4: Not all pins are available in all packages variants. See the “Pin Diagrams” section for pin availability.

5. There is an internal pull-up resistor connected to the TMS pin when the JTAG interface is active. See the
JTAGEN bit field in Table 27-2.

© 2011-2013 Microchip Technology Inc.
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dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X

FIGURE 4-12: DATA MEMORY MAP FOR PIC24EP32GP/MC20X/50X DEVICES

MSB LSB
Address 16 Bits Address
- |
MSB LSB
— 0x0001 f 0x0000 ~
4-Kbyte | SFR Space
SFR Space | OxOFFF | OxOFFE
—  0x1001 | 0x1000
|
| 8-Kbyte
| Near
4-Kbyte X Data RAM (X) Data Space
SRAM Space |
|
|
|
. Ox1FFF | Ox1FFE P
0x2001 | 0x2000
|
|
|
|
|
0x8001 F — — — — — |l— — — — — 1 0x8000 )
|
X Data
Unimplemented (X)
| Optionally
| Mapped
| into Program
Memory Space
| (PSV)
|
|
OxFFFF | OXFFFE
| —

Note: = Memory areas are not shown to scale.
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TABLE 4-4: INTERRUPT CONTROLLER REGISTER MAP FOR PIC24EPXXXMC20X DEVICES ONLY

N |Addr| Bit1s | Bitia | Bit13 | Bit12 | Bit1l | Bitlo | Bit9 | Bits | Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0 [t
IFSO 0800 — | DMA1IF| AD1F | UITXIF | UTRXIF | SPMIF |SPHEIF| T3IF | T2IF | OC2IF | IC2IF | DMAOIF | TIIF OC1IF IC1IF INTOIF | 0000
IFS1 0802 | U2TXIF | U2RXIF | INT2IF | TSIF T4F | OC4IF | OC3IF |DMA2IF | — —_ —_ INTIIF | CNIF CMIF MI2C1IF | SI2C1IF | 0000
IFs2 0804 | — —_ _ —_ _ —_ —_ —_ —_ IC4IF IC3IF | DMA3IF _ _ SPI2IF | SPI2EIF | 0000
IFS3 0806 | — —_ _ —_ — | oEnF|PsEMF| — —_ —_ —_ —_ _ MI2C2IF | SI2C2IF — | oooo
IFS4 0808 | — — |eomur| — _ —_ —_ —_ —_ —_ —_ —_ CRCIF | UZEFF U1EIF — | oooo
IFS5 080A | PWM2IF | PWM1IF |  — —_ _ —_ —_ —_ —_ —_ —_ —_ _ _ _ — | oooo
IFS6 osoc| — —_ _ —_ _ —_ —_ —_ —_ —_ —_ —_ _ _ _ PWMS3IF | 0000
IFS8 0810 | JTAGIF | ICDIF _ —_ _ —_ —_ —_ —_ —_ —_ —_ _ _ _ — | oooo
IFS9 o812 — —_ _ —_ _ —_ —_ —_ —_ PTG3IF | PTG2IF | PTGIIF | PTGOIF |PTGWDTIF|PTGSTEPIF| — | 0000
IECO 0820 — |DMAMIE| AD1E | UITXIE | UIRXIE | SPMIE |[SPHEIE| T3IE | T2IE | OC2IE | IC2E | DMAOE | TIE OC1IE IC1IE INTOIE | 0000
IEC1 0822 | U2TXIE | U2RXIE | INT2E | TSIE T4E | OC4E | OC3EE |DMA2E| — —_ —_ INTIE | CNIE CMIE MI2C1IE | SI2C1IE | 0000
IEC2 0824 | — —_ _ —_ _ —_ —_ —_ —_ IC4IE IC3IE | DMA3IE _ _ SPI2IE | SPI2EIE | 0000
IEC3 0826 — —_ _ —_ — | aEME|PSEME| — —_ —_ —_ —_ _ MI2C2IE | SI2C2IE — | oooo
IEC4 0828| — — |emmue| — _ —_ —_ —_ —_ —_ —_ —_ CRCIE | UZ2EIE UIEIE — | oooo
IEC5 082A | PWM2IE | PWMIE| — —_ _ —_ —_ —_ —_ —_ —_ —_ _ _ _ — | oooo
IEC6 os2c| — —_ _ —_ _ —_ —_ —_ —_ —_ —_ —_ _ _ _ PWMSIE | 0000
IEC8 0830 | JTAGIE | ICDIE _ —_ _ —_ —_ —_ —_ —_ —_ —_ _ _ _ — | oooo
IEC9 0832| — —_ _ —_ _ —_ —_ —_ _ | pre3E | PTe2iE | PTG1E | PTGOIE |PTGwDTIE|PTGSTEPIE] — | 0ooo
IPCO 0840 | — T1IP<2:0> _ 0C1IP<2:0> —_ IC11P<2:0> _ INTOIP<2:0> 4444
IPC1 o842 | — T2IP<2:0> _ 0C2IP<2:0> —_ IC2IP<2:0> _ DMAOIP<2:0> 4444
IPC2 0844 | — U1RXIP<2:0> — SPI1IP<2:0> _ SPI1EIP<2:0> _ T3IP<2:0> 4444
IPC3 0846 | — — [ — T = — DMA1IP<2:0> _ AD1IP<2:0> _ U1TXIP<2:0> 0444
IPC4 0848 | — CNIP<2:0> _ CMIP<2:0> —_ MI2C1IP<2:0> _ SI2C1IP<2:0> 4444
IPC5 084A| — — [ — T = _ — [ -1 - —_ —_ —_ —_ _ INT1IP<2:0> 0004
IPC6 osac| — T4IP<2:0> _ 0C4IP<2:0> —_ 0C3IP<2:0> _ DMA2IP<2:0> 4444
IPC7 084E| — U2TXIP<2:0> _ UZRXIP<2:0> —_ INT2IP<2:0> _ T5IP<2:0> 4444
IPC8 0850 | — —_ _ —_ _ — [ -1 - —_ SPI2IP<2:0> _ SPI2EIP<2:0> 0044
IPC9 0852| — —_ _ —_ _ IC4IP<2:0> —_ IC3IP<2:0> _ DMA3IP<2:0> 0444
PC12 | 0858 | — —_ _ —_ _ MI2C2IP<2:0> —_ SI2C2IP<2:0> _ _ _ — | o440
IPC14 |o8sc| — —_ _ —_ _ QENIP<2:0> —_ PSEMIP<2:0> _ _ _ — | o440
IPC16 | 0860 | — CRCIP<2:0> — U2EIP<2:0> _ U1EIP<2:0> _ _ _ — | 4440
IPC19 | 0866 | — — [ — T = _ — [ -1 - — CTMUIP<2:0> _ — — — 0040
IPC23 | 086E| — PWM2IP<2:0> — PWM1IP<2:0> —_ —_ —_ —_ _ _ _ — | 4400
IPc24 | 0870 — — [ — T = _ — [ -1 - —_ —_ —_ —_ _ PWM3IP<2:0> 4004
Legend: — =unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-12: PWM REGISTER MAP FOR dsPIC33EPXXXMC20X/50X AND PIC24EPXXXMC20X DEVICES ONLY

File Name [Addr.| Bit15 | Bit14 | Bit13 | Bit12 | Bit1l | Bit10 | Bit9 Bit 8 Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl Bito | ol
PTCON  [oco0| PTEN — | PTSIDL [ SESTAT | SEEN | EIPU [SYNCPOL[SYNCOEN [ SYNCEN SYNCSRC<2:0> SEVTPS<3:0> 0000
PTCON2 |oco2| — — — — — — — — — — | =1 - — PCLKDIV<2:0> 0000
PTPER  |0C04 PTPER<15:0> 00F8
SEVTCMP |0C06 SEVTCMP<15:0> 0000
MDC 0COA MDC<15:0> 0000
CHOP octAlcHPekeN| — | — [ — — | =] CHOPCLK<9:0> 0000
PWMKEY |0C1E PWMKEY<15:0> 0000
Legend: — =unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-13: PWM GENERATOR 1 REGISTER MAP FOR dsPIC33EPXXXMC20X/50X AND PIC24EPXXXMC20X DEVICES ONLY

FileName | Addr. | Bit15 | Bit14 | Bit13 | Bit12 | Bitll | Bit10 | Bit9 Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl Bito | Al
PWMCON1 | 0C20 | FLTSTAT | CLSTAT | TRGSTAT | FLTIEN | CLIEN | TRGIEN | ITB MDCS DTC<1:0> | DTCP | — [ MTBS| CAM | XPRES IE_ [ o000
IOCON1 |o0c22 | PENH | PENL | POLH | POLL PMOD<1:0> OVRENH | OVRENL | OVRDAT<1:0> | FLTDAT<1:0> | CLDAT<1:0> | SWAP | OSYNC | c000
FCLCON1 |o0c24 |  — CLSRC<4:0> CLPOL | cLmoD FLTSRC<4:0> FLTPOL |  FLTMOD<1:0> 0000
PDCH 0C26 PDC1<15:0> FFF8
PHASE1 | 0C28 PHASE1<15:0> 0000
DTR1 0c2A|  — — DTR1<13:0> 0000
ALTDTR1 [oc2c| — — ALTDTR1<13:0> 0000
TRIG1 0C32 TRGCMP<15:0> 0000
TRGCON1 | 0C34 TRGDIV<3:0> — — — — — — TRGSTRT<5:0> 0000
LEBCON1 [0C3A| PHR | PHF PLR | PLF |FLTLEBEN|CLLEBEN| — — — — | BcH | BoL [BPHH| BPHL | BPLH | BPLL | 0000
LEBDLY1 [oc3c| — — — — LEB<11:0> 0000
AUXCON1 [0C3E | — — — — BLANKSEL<3:0> | — | — | CHOPSEL<3:0> | CHOPHEN | CHOPLEN | 0000

Legend:

— = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-46: PORTA REGISTER MAP FOR PIC24EPXXXGP/MC206 AND dsPIC33EPXXXGP/MC206/506 DEVICES ONLY
e |addr.| Bitis | Bit14 | Bit13 | Bit12 | Bitll | Bitl0 | Bito | Bits | Bit7 | Bit6 | Bits | Bit4 | Bit3 | Bit2 | Bit1 | Bito | A
TRISA O0EO0 — — — TRISA12 | TRISA11 | TRISA10 | TRISA9 | TRISA8 | TRISA7 — — TRISA4 — — TRISA1 | TRISAO | 1F93
PORTA | OEO2 — — — RA12 RA11 RA10 RA9 RA8 RA7 — — RA4 — — RA1 RAO 0000
LATA OE04 — — — LATA12 LATA11 LATA10 LATA9 LATA8 LATA7 — — LATA4 — — LA1TA1 | LAOTAO | 0000
ODCA OE06 — — — ODCA12 | ODCA11 | ODCA10 | ODCA9 | ODCA8 | ODCA7 — — ODCA4 — — ODCA1 | ODCAO | 0000
CNENA | OEO8 — — — CNIEA12 | CNIEA11 | CNIEA10 | CNIEA9 | CNIEA8 | CNIEA7 — — CNIEA4 — — CNIEA1 | CNIEAO | 0000
CNPUA | OEOA — — — CNPUA12 | CNPUA11 | CNPUA10 | CNPUA9 | CNPUAS8 | CNPUA7 — — CNPUA4 — — CNPUA1 | CNPUAO | 0000
CNPDA | OEOC — — — CNPDA12 | CNPDA11 | CNPDA10 | CNPDA9 | CNPDAS8 | CNPDA7 — — CNPDA4 — — CNPDA1 | CNPDAO | 0000
ANSELA | OEOE — — — ANSA12 | ANSA11 — — — — — — ANSA4 — — ANSA1 | ANSAO | 1813
Legend: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-47: PORTB REGISTER MAP FOR PIC24EPXXXGP/MC206 AND dsPIC33EPXXXGP/MC206/506 DEVICES ONLY
NIZIIT(?e Addr. Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Rtglelzts
TRISB | OE10 | TRISB15 | TRISB14 | TRISB13 | TRISB12 | TRISB11 | TRISB10 | TRISB9 | TRISB8 | TRISB7 | TRISB6 | TRISB5 | TRISB4 | TRISB3 | TRISB2 | TRISB1 | TRISBO | FFFF
PORTB | OE12 RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO XXXX
LATB OE14 | LATB15 LATB14 LATB13 LATB12 LATB11 LATB10 LATB9 LATB8 LATB7 LATB6 LATBS LATB4 LATB3 LATB2 LATB1 LATBO | xxxx
ODCB | OE16 | ODCB15 | ODCB14 | ODCB13 | ODCB12 | ODCB11 | ODCB10 | ODCB9 | ODCB8 | ODCB7 | ODCB6 | ODCB5 | ODCB4 | ODCB3 | ODCB2 | ODCB1 | ODCBO | 0000
CNENB | OE18 | CNIEB15 | CNIEB14 | CNIEB13 | CNIEB12 | CNIEB11 | CNIEB10 | CNIEB9 | CNIEB8 | CNIEB7 | CNIEB6 | CNIEB5 | CNIEB4 | CNIEB3 | CNIEB2 | CNIEB1 | CNIEBO | 0000
CNPUB | OE1A | CNPUB15 | CNPUB14 | CNPUB13 | CNPUB12 | CNPUB11 | CNPUB10 | CNPUB9 | CNPUB8 | CNPUB7 | CNPUB6 | CNPUB5 | CNPUB4 | CNPUB3 | CNPUB2 | CNPUB1 | CNPUBO | 0000
CNPDB | OE1C | CNPDB15 | CNPDB14 | CNPDB13 | CNPDB12 | CNPDB11 | CNPDB10 | CNPDB9 | CNPDB8 | CNPDB7 | CNPDB6 | CNPDB5 | CNPDB4 | CNPDB3 | CNPDB2 | CNPDB1 | CNPDBO | 0000
ANSELB | OE1E — — — — — — — ANSB8 — — — — ANSB3 | ANSB2 | ANSB1 | ANSBO | 010F
Legend: x =unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-48: PORTC REGISTER MAP FOR PIC24EPXXXGP/MC206 AND dsPIC33EPXXXGP/MC206/506 DEVICES ONLY
N';irlse Addr. Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Repglt!:‘ts
TRISC 0E20 | TRISC15 — TRISC13 | TRISC12 | TRISC11 | TRISC10 | TRISCY9 | TRISC8 | TRISC7 | TRISC6 | TRISC5 | TRISC4 | TRISC3 | TRISC2 | TRISC1 | TRISCO | BFFF
PORTC | OE22 RC15 — RC13 RC12 RC11 RC10 RC9 RC8 RC7 RC6 RC5 RC4 RC3 RC2 RC1 RCO XXXX
LATC 0E24 | LATC15 — LATC13 LATC12 LATC11 LATC10 LATC9 LATC8 LATC7 LATC6 LATC5 LATC4 LATC3 LATC2 LATC1 LATCO | xxxx
oDCC 0E26 | ODCC15 — ODCC13 | ODCC12 | ODCC11 | ODCC10 | ODCC9 | ODCC8 | ODCC7 | ODCC6 | ODCC5 | ODCC4 | ODCC3 | ODCC2 | ODCC1 | ODCCO | 0000
CNENC | OE28 | CNIEC15 — CNIEC13 | CNIEC12 | CNIEC11 | CNIEC10 | CNIEC9 | CNIEC8 | CNIEC7 | CNIEC6 | CNIEC5 | CNIEC4 | CNIEC3 | CNIEC2 | CNIEC1 | CNIECO | 0000
CNPUC | OE2A | CNPUC15| — | CNPUC13 | CNPUC12 | CNPUC11 | CNPUC10 | CNPUC9 | CNPUCS8 | CNPUC7 | CNPUC6 | CNPUC5 | CNPUC4 | CNPUC3 | CNPUC2 | CNPUC1 [ CNPUCO | 0000
CNPDC | OE2C | CNPDC15| — | CNPDC13 | CNPDC12 | CNPDC11 | CNPDC10 | CNPDC9 | CNPDC8 | CNPDC7 | CNPDC6 | CNPDC5 | CNPDC4 | CNPDC3 | CNPDC2 | CNPDC1 [ CNPDCO | 0000
ANSELC | OE2E — — — — ANSC11 — — — — — — — — ANSC2 | ANSC1 | ANSCO | 0807
Legend: x =unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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EXAMPLE 4-2:

EXTENDED DATA SPACE (EDS) WRITE ADDRESS GENERATION

EA<15>=0
(DSWPAG = don'’t care)

Byte
16-Bit DS EA Select

\

| | |
Generate | NoEDS Access [ 0] EA ||
PSV Address l k | |
| EA<15> N
|
| i
1)) EA |
| | |
|
DSWPAG<8:0> | ||
| o
| |
h 9 Bits - 15 Bits >
Y 4/
24-Bit EDS EA Byte
Select

Note: DS read access when DSRPAG = 0x000 will force an address error trap.

The paged memory scheme provides access to
multiple 32-Kbyte windows in the EDS and PSV
memory. The Data Space Page registers, DSxPAG, in
combination with the upper half of the Data Space
address, can provide up to 16 Mbytes of additional
address space in the EDS and 8 Mbytes (DSRPAG
only) of PSV address space. The paged data memory
space is shown in Example 4-3.

The Program Space (PS) can be accessed with a
DSRPAG of 0x200 or greater. Only reads from PS are
supported using the DSRPAG. Writes to PS are not
supported, so DSWPAG is dedicated to DS, including
EDS only. The Data Space and EDS can be read from,
and written to, using DSRPAG and DSWPAG,
respectively.

DS70000657H-page 106
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REGISTER 11-16: RPINR38: PERIPHERAL PIN SELECT INPUT REGISTER 38
(dsPIC33EPXXXMC20X AND PIC24EPXXXMC20X DEVICES ONLY)

U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
- ] DTCMP1R<6:0>
bit 15 bit 8
u-0 uU-0 u-0 uU-0 u-0 u-0 uU-0 uU-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 Unimplemented: Read as ‘0’
bit 14-8 DTCMP1R<6:0>: Assign PWM Dead-Time Compensation Input 1 to the Corresponding RPn Pin bits
(see Table 11-2 for input pin selection numbers)
1111001 = Input tied to RP1121
0000001 = Input tied to CMP1
0000000 = Input tied to Vss
bit 7-0 Unimplemented: Read as ‘0’

© 2011-2013 Microchip Technology Inc.
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REGISTER 17-1: QEI1CON: QEI1 CONTROL REGISTER (CONTINUED)

bit 6-4

bit 3

bit 2

bit 1-0

Note 1:

INTDIV<2:0>: Timer Input Clock Prescale Select bits (interval timer, main timer (position counter),
velocity counter and index counter internal clock divider select)(3)

111 = 1:128 prescale value
110 = 1:64 prescale value
101 = 1:32 prescale value
100 = 1:16 prescale value
011 = 1:8 prescale value
010 = 1:4 prescale value
001 = 1:2 prescale value
000 = 1:1 prescale value

CNTPOL: Position and Index Counter/Timer Direction Select bit

1 = Counter direction is negative unless modified by external up/down signal
0 = Counter direction is positive unless modified by external up/down signal
GATEN: External Count Gate Enable bit

1 = External gate signal controls position counter operation

0 = External gate signal does not affect position counter/timer operation
CCM<1:0>: Counter Control Mode Selection bits

11 = Internal Timer mode with optional external count is selected

10 = External clock count with optional external count is selected

01 = External clock count with external up/down direction is selected
00 = Quadrature Encoder Interface (x4 mode) Count mode is selected

When CCM<1:0> = 10 or 11, all of the QEI counters operate as timers and the PIMOD<2:0> bits are
ignored.

When CCM<1:0> = 00, and QEA and QEB values match the Index Match Value (IMV), the POSCNTH
and POSCNTL registers are reset. QEA/QEB signals used for the index match have swap and polarity
values applied, as determined by the SWPAB and QEAPOL/QEBPOL bits.

The selected clock rate should be at least twice the expected maximum quadrature count rate.
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19.2  I1°C Control Registers
REGISTER 19-1: 12CxCON: I12Cx CONTROL REGISTER

R/W-0 U-0 R/W-0 R/W-1, HC R/W-0 R/W-0 R/W-0 R/W-0
I2CEN — I2CSIDL SCLREL IPMIEN() A10M DISSLW SMEN

bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0,HC R/W-0,HC R/W-0,HC R/W-0,HC R/W-0,HC
GCEN STREN ACKDT ACKEN RCEN PEN RSEN SEN

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 I2CEN: 12Cx Enable bit

1 = Enables the 12Cx module and configures the SDAx and SCLx pins as serial port pins
0 = Disables the 12Cx module; all I’C™ pins are controlled by port functions
bit 14 Unimplemented: Read as ‘0’
bit 13 12CSIDL: 12Cx Stop in Idle Mode bit
1 = Discontinues module operation when device enters an Idle mode
0 = Continues module operation in Idle mode
bit 12 SCLREL: SCLx Release Control bit (when operating as 12c slave)

1 = Releases SCLx clock
0 = Holds SCLx clock low (clock stretch)

If STREN = 1:

Bitis R/W (i.e., software can write ‘O’ to initiate stretch and write ‘1’ to release clock). Hardware is clear
at the beginning of every slave data byte transmission. Hardware is clear at the end of every slave
address byte reception. Hardware is clear at the end of every slave data byte reception.

If STREN = 0:
Bit is R/S (i.e., software can only write ‘1’ to release clock). Hardware is clear at the beginning of every
slave data byte transmission. Hardware is clear at the end of every slave address byte reception.

bit 11 IPMIEN: Intelligent Peripheral Management Interface (IPMI) Enable bit(D)

1 = IPMI mode is enabled; all addresses are Acknowledged
0 = IPMI mode disabled

bit 10 A10M: 10-Bit Slave Address bit

1 =12CxADD is a 10-bit slave address
0 = 12CxADD is a 7-bit slave address

bit 9 DISSLW: Disable Slew Rate Control bit

1 = Slew rate control is disabled
0 = Slew rate control is enabled

bit 8 SMEN: SMBus Input Levels bit

1 = Enables I/O pin thresholds compliant with SMBus specification
0 = Disables SMBus input thresholds

bit 7 GCEN: General Call Enable bit (when operating as 12c slave)

1 = Enables interrupt when a general call address is received in I2CxRSR (module is enabled for reception)
0 = General call address disabled

Note 1: When performing master operations, ensure that the IPMIEN bit is set to ‘0’.
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REGISTER 21-5: CxFIFO: ECANx FIFO STATUS REGISTER

U-0 U-0 R-0 R-0 R-0 R-0 R-0 R-0
— — FBP5 FBP4 FBP3 FBP2 FBP1 FBPO
bit 15 bit 8
U-0 U-0 R-0 R-0 R-0 R-0 R-0 R-0
— — FNRB5 FNRB4 FNRB3 FNRB2 FNRB1 FNRBO
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 FBP<5:0>: FIFO Buffer Pointer bits

011111 = RB31 buffer
011110 = RB30 buffer

000001 = TRB1 buffer
000000 = TRBO buffer

bit 7-6 Unimplemented: Read as ‘0’
bit 5-0 FNRB<5:0>: FIFO Next Read Buffer Pointer bits

011111 = RB31 buffer
011110 = RB30 buffer

000001 = TRB1 buffer
000000 = TRBO buffer

DS70000657H-page 294 © 2011-2013 Microchip Technology Inc.



dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X

REGISTER 21-22: CxRXFUL1: ECANx RECEIVE BUFFER FULL REGISTER 1

R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0
RXFUL15 RXFUL14 RXFUL13 RXFUL12 RXFUL11 RXFUL10 RXFUL9 RXFUL8
bit 15 bit 8
R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0
RXFUL7 RXFUL6 RXFUL5 RXFUL4 RXFUL3 RXFUL2 RXFUL1 RXFULO
bit 7 bit 0

Legend: C = Wiritable bit, but only ‘0’ can be written to clear the 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 15-0 RXFUL<15:0>: Receive Buffer n Full bits

1 = Buffer is full (set by module)
0 = Buffer is empty (cleared by user software)

REGISTER 21-23: CxRXFUL2: ECANx RECEIVE BUFFER FULL REGISTER 2

R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0
RXFUL31 RXFUL30 RXFUL29 RXFUL28 | RXFUL27 RXFUL26 RXFUL25 RXFUL24
bit 15 bit 8
R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0
RXFUL23 RXFUL22 RXFUL21 RXFUL20 | RXFUL19 RXFUL18 RXFUL17 RXFUL16
bit 7 bit 0

Legend: C = Writable bit, but only ‘0’ can be written to clear the 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 15-0 RXFUL<31:16>: Receive Buffer n Full bits

1 = Buffer is full (set by module)
0 = Buffer is empty (cleared by user software)
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REGISTER 21-26: CxTRmnCON: ECANx TX/RX BUFFER mn CONTROL REGISTER
(m=0,2,4,6;n=135,7)

R/W-0 R-0 R-0 R-0 R/W-0 R/W-0 R/W-0 R/W-0
TXENn | TXABTn | TXLARBn | TXERRn | TXREQn | RTRENn | TXnPRI1 | TXnPRIO

bit 15 bit 8
R/W-0 R-0 R-0 R-0 R/W-0 R/W-0 R/W-0 R/W-0
TXENm TXABTM® | TXLARBmM® | TXERRm@ | TXREQm RTRENm TXmPRI1 TXmPRIO

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 15-8 See Definition for bits<7:0>, Controls Buffer n

bit 7 TXENmM: TX/RX Buffer Selection bit

1 = Buffer TRBn is a transmit buffer

0 = Buffer TRBn is a receive buffer
bit 6 TXABTm: Message Aborted bit(})

1 = Message was aborted

0 = Message completed transmission successfully
bit 5 TXLARBmM: Message Lost Arbitration bit()

1 = Message lost arbitration while being sent

0 = Message did not lose arbitration while being sent
bit 4 TXERRm: Error Detected During Transmission bit™)

1 = A bus error occurred while the message was being sent
0 = A bus error did not occur while the message was being sent

bit 3 TXREQm: Message Send Request bit
1 = Requests that a message be sent; the bit automatically clears when the message is successfully
sent
0 = Clearing the bit to ‘0’ while set requests a message abort
bit 2 RTRENmM: Auto-Remote Transmit Enable bit

1 = When a remote transmit is received, TXREQ will be set

0 = When a remote transmit is received, TXREQ will be unaffected
bit 1-0 TXmPRI<1:0>: Message Transmission Priority bits

11 = Highest message priority

10 = High intermediate message priority

01 = Low intermediate message priority

00 = Lowest message priority

Note 1: This bit is cleared when TXREQ is set.

Note:  The buffers, SID, EID, DLC, Data Field, and Receive Status registers are located in DMA RAM. I
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REGISTER 22-3: CTMUICON: CTMU CURRENT CONTROL 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
ITRIM5 ITRIM4 ITRIM3 ITRIM2 ITRIM1 ITRIMO IRNG1 IRNGO

bit 15 bit 8

U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-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 15-10 ITRIM<5:0>: Current Source Trim bits

011111 = Maximum positive change from nominal current + 62%
011110 = Maximum positive change from nominal current + 60%

000010 = Minimum positive change from nominal current + 4%
000001 = Minimum positive change from nominal current + 2%
000000 = Nominal current output specified by IRNG<1:0>

111111 = Minimum negative change from nominal current — 2%
111110 = Minimum negative change from nominal current — 4%

100010 = Maximum negative change from nominal current — 60%
100001 = Maximum negative change from nominal current — 62%
bit 9-8 IRNG<1:0>: Current Source Range Select bits

11 = 100 x Base Current®
10 = 10 x Base Current®

01 = Base Current Level®
00 = 1000 x Base Current®:2)

bit 7-0 Unimplemented: Read as ‘0’

Note 1: This current range is not available to be used with the internal temperature measurement diode.

2: Refer to the CTMU Current Source Specifications (Table 30-56) in Section 30.0 “Electrical
Characteristics” for the current range selection values.
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REGISTER 24-6: PTGSDLIM: PTG STEP DELAY LIMIT 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
PTGSDLIM<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
PTGSDLIM<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 PTGSDLIM<15:0>: PTG Step Delay Limit Register bits

Holds a PTG Step delay value representing the number of additional PTG clocks between the start of
a Step command and the completion of a Step command.

Note 1: A base Step delay of one PTG clock is added to any value written to the PTGSDLIM register
(Step Delay = (PTGSDLIM) + 1).

2. This register is read-only when the PTG module is executing Step commands (PTGEN = 1 and
PTGSTRT = 1).

REGISTER 24-7: PTGCOLIM: PTG COUNTER 0 LIMIT 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
PTGCOLIM<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
PTGCOLIM<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 PTGCOLIM<15:0>: PTG Counter 0 Limit Register bits

May be used to specify the loop count for the PTGIMPCO Step command or as a limit register for the
General Purpose Counter 0.

Note 1: This register is read-only when the PTG module is executing Step commands (PTGEN = 1 and
PTGSTRT = 1).
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29.6 MPLAB X SIM Software Simulator

The MPLAB X SIM Software Simulator allows code
development in a PC-hosted environment by simulat-
ing the PIC MCUs and dsPIC DSCs on an instruction
level. On any given instruction, the data areas can be
examined or modified and stimuli can be applied from
a comprehensive stimulus controller. Registers can be
logged to files for further run-time analysis. The trace
buffer and logic analyzer display extend the power of
the simulator to record and track program execution,
actions on 1/0, most peripherals and internal registers.

The MPLAB X SIM Software Simulator fully supports
symbolic debugging using the MPLAB XC Compilers,
and the MPASM and MPLAB Assemblers. The soft-
ware simulator offers the flexibility to develop and
debug code outside of the hardware laboratory envi-
ronment, making it an excellent, economical software
development tool.

29.7 MPLAB REAL ICE In-Circuit
Emulator System

The MPLAB REAL ICE In-Circuit Emulator System is
Microchip’s next generation high-speed emulator for
Microchip Flash DSC and MCU devices. It debugs and
programs all 8, 16 and 32-bit MCU, and DSC devices
with the easy-to-use, powerful graphical user interface of
the MPLAB X IDE.

The emulator is connected to the design engineer’s
PC using a high-speed USB 2.0 interface and is
connected to the target with either a connector
compatible with in-circuit debugger systems (RJ-11)
or with the new high-speed, noise tolerant, Low-
Voltage Differential Signal (LVDS) interconnection
(CATS).

The emulator is field upgradable through future firmware
downloads in MPLAB X IDE. MPLAB REAL ICE offers
significant advantages over competitive emulators
including full-speed emulation, run-time variable
watches, trace analysis, complex breakpoints, logic
probes, a ruggedized probe interface and long (up to
three meters) interconnection cables.

29.8 MPLAB ICD 3 In-Circuit Debugger
System

The MPLAB ICD 3 In-Circuit Debugger System is
Microchip’s most cost-effective, high-speed hardware
debugger/programmer for Microchip Flash DSC and
MCU devices. It debugs and programs PIC Flash
microcontrollers and dsPIC DSCs with the powerful,
yet easy-to-use graphical user interface of the MPLAB
IDE.

The MPLAB ICD 3 In-Circuit Debugger probe is
connected to the design engineer’s PC using a high-
speed USB 2.0 interface and is connected to the target
with a connector compatible with the MPLAB ICD 2 or
MPLAB REAL ICE systems (RJ-11). MPLAB ICD 3
supports all MPLAB ICD 2 headers.

29.9 PICKkit 3 In-Circuit Debugger/
Programmer

The MPLAB PICkit 3 allows debugging and program-
ming of PIC and dsPIC Flash microcontrollers at a most
affordable price point using the powerful graphical user
interface of the MPLAB IDE. The MPLAB PICkit 3 is
connected to the design engineer’s PC using a full-
speed USB interface and can be connected to the
target via a Microchip debug (RJ-11) connector (com-
patible with MPLAB ICD 3 and MPLAB REAL ICE). The
connector uses two device I/O pins and the Reset line
to implement in-circuit debugging and In-Circuit Serial
Programming™ (ICSP™).

29.10 MPLAB PMS3 Device Programmer

The MPLAB PM3 Device Programmer is a universal,
CE compliant device programmer with programmable
voltage verification at VDDMIN and VDDMAX for
maximum reliability. It features a large LCD display
(128 x 64) for menus and error messages, and a mod-
ular, detachable socket assembly to support various
package types. The ICSP cable assembly is included
as a standard item. In Stand-Alone mode, the MPLAB
PM3 Device Programmer can read, verify and program
PIC devices without a PC connection. It can also set
code protection in this mode. The MPLAB PM3
connects to the host PC via an RS-232 or USB cable.
The MPLAB PM3 has high-speed communications and
optimized algorithms for quick programming of large
memory devices, and incorporates an MMC card for file
storage and data applications.
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FIGURE 30-7: OUTPUT COMPARE x MODULE (OCx) TIMING CHARACTERISTICS
OCx . 1
(Output Compare x ' .
or PWMx Mode) X X

Note: Refer to Figure 30-1 for load conditions.

TABLE 30-27: OUTPUT COMPARE x MODULE TIMING REQUIREMENTS

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

AC CHARACTERISTICS

Pilrjm Symbol Characteristic() Min. Typ. Max. Units Conditions
OC10 |TccF OCx Output Fall Time — — — ns |See Parameter DO32
OC11 |TccR OCx Output Rise Time — — — ns |See Parameter DO31

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

FIGURE 30-8: OCx/PWMx MODULE TIMING CHARACTERISTICS

OCx ><

TABLE 30-28: OCx/PWMx MODE TIMING REQUIREMENTS

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

AC CHARACTERISTICS

Pzrglm Symbol Characteristictt) Min. Typ. Max. Units Conditions
OC15 TFD Fault Input to PWMx I/O — — Tey + 20 ns
Change
0C20 TFLT Fault Input Pulse Width Tcy + 20 — — ns

Note 1: These parameters are characterized but not tested in manufacturing.
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FIGURE 30-21: SPI2 SLAVE MODE (FULL-DUPLEX, CKE =0, CKP =0, SMP =0)
TIMING CHARACTERISTICS

))

' SP50 . ' SP52 !
SCK2 ! ' ‘ C
T e — e
! ' SP70 : SP73  SP72
(CkP=1) \ : A /:
'SP35 SP36 SP72 SP73
—-—

SDO2 LSb | I—

5P51

SDI2 LSb In

SP40

Note: Refer to Figure 30-1 for load conditions.
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TABLE 30-53: OP AMP/COMPARATOR SPECIFICATIONS (CONTINUED)

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

P?\:sm Symbol Characteristic Min. Typ.® Max. Units Conditions
Op Amp DC Characteristics
CM40 |VCMR Common-Mode Input AVss — AVDD \%
Voltage Range
CM41 |CMRR Common-Mode — 40 — db |Vcm = AVDD/2
Rejection Ratio®
CM42 |VOFFSET Op Amp Offset — 5 — mV
Voltage®
CM43 |VGAIN Open-Loop Voltage — 90 — db
Gain®
CM44 |los Input Offset Current — — — — |See pad leakage
currents in Table 30-11
CM45 |IB Input Bias Current — — — — |See pad leakage
currents in Table 30-11
CM46 |louTt Output Current — — 420 MA | With minimum value of
RFEEDBACK (CM48)
CM48 |RFEEDBACK |Feedback Resistance 8 — — kQ
Value
CM49a|Voapc Output Voltage AVss +0.077| — |AVDD-0.077| V |lout =420 pA
Measured at OAx Using |AVss + 0.037| — |[AVDD-0.037| V |louT =200 pA
ADC(34) AVss +0.018| — |AVDD-0.018| V |louT =100 pA
CM49b|VouTt Output Voltage AVss +0.210) — |AVDD-0.210| V |lout =420 pA
Measured at OAXOUT  |AVss + 0.100f — |AVDD-0.100( V |louT =200 pA
Pin(3:45) AVss +0.050] — |AVDD-0.050 V |louT =100 pA
CM51 |RINT1®)  |Internal Resistance 1 198 264 317 Q  [Min =-40°C
(Configuration A Typ = +25°C
and B)(345) Max = +125°C
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) may have degraded performance. Refer to Parameter BO10 in Table 30-13 for the minimum and
maximum BOR values.
2: Datain “Typ” column is at 3.3V, +25°C unless otherwise stated.
3: Parameter is characterized but not tested in manufacturing.
4: See Figure 25-6 for configuration information.
5: See Figure 25-7 for configuration information.
6: Resistances can vary by +10% between op amps.
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