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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

32MHz

12C, IrDA, SPI, UART/USART, USB OTG
Brown-out Detect/Reset, LVD, POR, PWM, WDT
84

256KB (85.5K x 24)

FLASH

96K x 8

2.2V ~ 3.6V

A/D 24x10b

Internal

-40°C ~ 85°C (TA)

Surface Mount

100-TQFP

100-TQFP (12x12)
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TABLE 4-5: ICN REGISTER MAP

NFairI:e Addr| Bit15 Bit 14 Bit13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8 Bit7 Bit6 Bit5 Bit4 Bit 3 Bit2 Bit 1 Bit 0 Re’;'t'm
CNPD1 [ 0056 | CN15PDE | CN14PDE | CN13PDE | CN12PDE | CN11PDE | CN1OPDE | CN9PDE | CNSPDE | CN7PDE | CN6PDE | CNSPDE | CN4PDE | CN3PDE | CN2PDE | CNIPDE | CNOPDE | 0000
CNPD2 |0058 | CN31PDE | CN3OPDE | CN29PDE | CN28PDE | CN27PDE | CN26PDE | CN25PDE | CN24PDE | CN23PDE | CN22PDE | CN21PDE( | CN20PDEM™ | CN19PDEM" | CN18PDE | CN17PDE | CN16PDE | 0000
CNPD3 | 005A | CN47PDEM | CN46PDE(™ | cN4sPDEM | cN44PDE™ | cN43PDE™ | cN42PDE™ | cN41PDE™ | cN40PDE™ | cN39PDEM | cN3sPDE!M | cN37PDEM | cN36PDE | cN3sPDEM | cN34PDE( | CN33PDE(M| CN32PDE | 0000
CNPD4 [005C | CN63PDE | CN62PDE | CN61PDE | CNGOPDE | CN59PDE | CN58PDE |CN57PDE() | CNS6PDE | CNSSPDE | CNS4PDE | CNS3PDE | CN52PDE | CNS1PDE | CN5OPDE | CN49PDE | CN48PDEM™| 0000
CNPD5 | 005E | CN79PDEM | cN78PDE(M | CN77PDEM | CN76PDEM | CN75PDEM | CN74PDE( | CN73PDE( = CN71PDE | CN70PDEM | CN69PDE | CN68PDE | CN67PDE( | CNe6PDE(") | CNGSPDE | CNB4PDE | 0000
CNPD6 | 0060 = = = = = = = = = = = CN84PDE | CN83PDE | cNg2PDE(") | cNg1PDEM | cNsoPDEM | 0000
CNEN1 [0062 | CN15IE CN14IE CN13IE CN12IE CNMIE CN10IE CN9IE CN8IE CN7IE CNBIE CN5IE CN4IE CN3IE CN2IE CN1IE CNOIE | 0000
CNEN2 [0064 | CN31IE CNB0IE CN29IE CN28IE CN27IE CN26IE CN25IE CN24IE CN23IE CN22IE cN21EM | cN20EM | cN19IEM | CN18IE CN17IE CN16IE | 0000
CNEN3 [ 0066 | CN47IEM | CN46lE® | CN4SiE® | CN44iE™ | CN43IEM | CN42iE®M | cN41IE® | CN4oIE® | oN39lEM | cN38IEM | cN37IE® | cN3ele™ | cN3siE®M | cN34iEM | cN33EM | CN32IE | 0000
CNEN4 | 0068 | CNB3IE CN62IE CNB1IE CN6OIE CN59IE CN58IE | CN57IEM | CNS6IE CN55IE CN54IE CN53IE CN52IE CN51IE CN50IE CN49IE | cN48iEM | 0000
CNEN5 [006A | CN79IEM | CN78IEM | CN77IE® | CN76lE™ | CN75IEM | CN74IEM | CN73IEM = CN71E | CN70EM | CNB9IE CN68IE | CNe7IEM | CNeslE™ | CNesIE CNB4IE | 0000
CNEN6 | 006C = = = = = = = = = = = CNB4IE CN83IE | CN82EM | cNg1EM | cNsolE™ | 0000
CNPU1 |006E | CN15PUE | CN14PUE | CN13PUE | CN12PUE | CNTPUE | CN1OPUE | CN9PUE | CNBPUE | CN7PUE | CNBPUE | CNSPUE | CN4PUE | CN3PUE | CN2PUE | CNIPUE | CNOPUE | 0000
CNPU2 [0070 | CN31PUE | CN3OPUE | CN2OPUE | CN28PUE | CN27PUE | CN26PUE | CN25PUE | CN24PUE | CN23PUE | CN22PUE | CN21PUEM | CN20PUEM™ | CN19PUEM™ | CN18PUE | CN17PUE | CN16PUE | 0000
CNPU3 | 0072 | CN47PUEM™ | CN46PUE(™ | CNasPUE™ | cN44PUE™ | cN43PUE™ | cN42PUE™ | cN41PUE™ | cN40PUE™ | cN39PUEM | cN38PUEM | cN37PUE™ | cN36PUE™ | cN3sPUEM | cN34PUE( | CN33PUE(M| CN32PUE | 0000
CNPU4 | 0074 | CN63PUE | CN62PUE | CN61PUE | CNBOPUE | CN59PUE | CN58PUE |CN57PUEM™ | CNS6PUE | CNSSPUE | CNS4PUE | CNS3PUE | CN52PUE | CNSTPUE | CN5OPUE | CN49PUE | CN48PUEM™| 0000
CNPU5 | 0076 | CN79PUEM | CN78PUE™ | CN77PUEM | CN76PUEM | CN75PUEM | CN74PUE( | CN73PUE( = CN71PUE | CN70PUEM | CNB9PUE | CN68PUE | CN67PUE(™ | CNB6PUE(") | CNBSPUE | CNB4PUE | 0000
CNPU6 | 0078 = = = = = = = = = = = CN84PUE | CN83PUE | cNg2PUE( | cNg1PUEM | cNBOPUEM | 0000
Legend: — = unimplemented, read as ‘0. Reset values are shown in hexadecimal.

Note 1: Unimplemented in 64-pin devices; read as ‘0’.
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TABLE 4-6: INTERRUPT CONTROLLER REGISTER MAP

File Name | Addr Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit8 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 ReASIL's
INTCON1 0080 | NSTDIS — — — — — — — — — — MATHERR | ADDRERR | STKERR | OSCFAIL — 0000
INTCON2 | 0082 | ALTIVT DISI — — — — — — — — — INT4EP INT3EP INT2EP INT1EP INTOEP 0000
IFSO 0084 — — AD1IF U1TXIF U1RXIF SPIIF SPF1IF T3IF T2IF OC2IF IC2IF — T1IF OC1IF IC1IF INTOIF 0000
IFS1 0086 | U2TXIF U2RXIF INT2IF T5IF T4IF OCA4IF OC3IF — IC8IF IC7IF — INT1IF CNIF CMIF MI2C1IF | SI2C1IF 0000
IFS2 0088 — — PMPIF OC8IF OC7IF OC6IF OCS5IF IC6IF IC5IF IC4IF IC3IF — — — SPI2IF SPF2IF 0000
IFS3 008A — RTCIF — — — — — — — INT4IF INT3IF — — MI2C2IF | SI2C2IF — 0000
IFS4 008C — — CTMUIF — — — — LVDIF — — — — CRCIF U2ERIF U1ERIF — 0000
IFS5 008E — — ICOIF OC9IF SPI3IF SPF3IF U4TXIF U4RXIF U4ERIF USB1IF MI2C3IF SI2C3IF U3TXIF U3RXIF U3ERIF — 0000
IECO 0094 — — AD1IE U1TXIE U1RXIE SPIIE SPF1IE T3IE T2IE OC2IE IC2IE — TIE OC1IE IC1IE INTOIE 0000
IEC1 0096 | U2TXIE U2RXIE INT2IE T5IE T4IE OC4IE OC3IE — IC8IE IC7IE — INT1IE CNIE CMIE MI2C1IE | SI2C1IE 0000
IEC2 0098 — — PMPIE OC8IE OCT7IE OC6IE OCS5IE ICBIE IC5IE IC4IE IC3IE — — — SPI2IE SPF2IE 0000
IEC3 009A — RTCIE — — — — — — — INT4IE INT3IE — — MI2C2IE | SI2C2IE — 0000
IEC4 009C — — CTMUIE — — — — LVDIE — — — — CRCIE U2ERIE U1ERIE — 0000
IEC5 009E — — IC9IE OC9IE SPIBIE SPF3IE U4TXIE U4RXIE U4ERIE USB1IE MI2C3IE SI2C3IE U3TXIE U3RXIE U3ERIE — 0000
IPCO 00A4 — T1IP2 T1IP1 T1IPO — 0OC1IP2 OC1IP1 OC1IPO — IC11IP2 IC11IP1 IC11PO — INTOIP2 INTOIP1 INTOIPO 4444
IPC1 00A6 — T2IP2 T2IP1 T2IPO — 0C2IP2 OC2IP1 0OC2IP0 — IC2IP2 IC2IP1 IC2IPO — — — — 4440
IPC2 00A8 — UTRXIP2 | U1RXIP1 | U1RXIPO — SPI1IP2 SPI1IP1 SPI1IPO — SPF1IP2 SPF1IP1 SPF1IPO — T3IP2 T3IP1 T3IPO 4444
IPC3 00AA — — — — — — — — — AD1IP2 AD1IP1 AD1IPO — U1TXIP2 | U1TXIP1 [ U1TXIPO 0044
IPC4 00AC — CNIP2 CNIP1 CNIPO — CMIP2 CMIP1 CMIPO — Mi2C1IP2 MI2C1IP1 MI2C1IPO — SI2C1IP2 | SI2C1IP1 | SI2C1IP0 | 4444
IPC5 00AE — IC8IP2 IC8IP1 IC8IPO — IC7IP2 IC7IP1 IC7IPO — — — — — INT1IP2 INT1IP1 INT1IPO 4404
IPC6 00BO — T4IP2 T4IP1 T4IPO — 0C41P2 OC4IP1 OC4IPO — OC3IP2 OC3IP1 OC3IP0 — — — — 4440
IPC7 00B2 — U2TXIP2 | U2TXIP1 U2TXIPO — U2RXIP2 U2RXIP1 U2RXIPO — INT2IP2 INT2IP1 INT2IPO — T5IP2 T5IP1 T5IP0 4444
IPC8 00B4 — — — — — — — — — SPI2IP2 SPI2IP1 SPI2IP0 — SPF2IP2 | SPF2IP1 | SPF2IPO 0044
IPC9 00B6 — IC51P2 IC5IP1 IC5IPO — IC4IP2 IC41P1 1C41P0 — IC3IP2 IC3IP1 IC3IPO — — — — 4440
IPC10 00B8 — OC7IP2 OC7IP1 OC7IP0 — 0Ce6IP2 OC6IP1 0OC6IPO — OC5IP2 OC5IP1 OC5IP0 — IC6IP2 IC6IP1 IC61PO 4444
IPC11 00BA — — — — — — — — — PMPIP2 PMPIP1 PMPIPO — 0OC8IP2 OC8IP1 OC8IP0 0044
IPC12 00BC — — — — — Mi2C2IP2 MI2C2IP1 MI2C2IP0 — Sl2c21P2 SI2C2IP1 SI2C2IP0 — — — — 0440
IPC13 00BE — — — — — INT4IP2 INT4IP1 INT4IPO — INT3IP2 INT3IP1 INT3IPO — — — — 0440
IPC15 00C2 — — — — — RTCIP2 RTCIP1 RTCIPO — — — — — — — — 0400
Legend: — = unimplemented, read as ‘0. Reset values are shown in hexadecimal.

ANV 012999S2r4v¥2Ol1d



PIC24FJ256GB210 FAMILY

REGISTER 7-11:  IECO: INTERRUPT ENABLE CONTROL REGISTER 0 (CONTINUED)

bit 3

bit 2

bit 1

bit 0

T1IE: Timer1 Interrupt Enable bit

1 = Interrupt request is enabled

0 = Interrupt request is not enabled

OCH1IE: Output Compare Channel 1 Interrupt Enable bit
1 = Interrupt request is enabled

0 = Interrupt request is not enabled

IC1IE: Input Capture Channel 1 Interrupt Enable bit

1 = Interrupt request is enabled

0 = Interrupt request is not enabled

INTOIE: External Interrupt O Enable bit

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

REGISTER 7-12: IEC1: INTERRUPT ENABLE CONTROL REGISTER 1

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 u-0
U2TXIE U2RXIE INT21IE(M T5IE T4IE OC4IE OC3IE —
bit 15 bit 8
R/W-0 R/W-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
IC8IE IC7IE — INT11E() CNIE CMIE MI2C1IE SI2C1IE
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 U2TXIE: UART2 Transmitter Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit 14 U2RXIE: UART2 Receiver Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit 13 INT2IE: External Interrupt 2 Enable bit(")
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit 12 TS5IE: Timer5 Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit 11 T4IE: Timer4 Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit 10 OCAJ4IE: Output Compare Channel 4 Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
Note 1: If an external interrupt is enabled, the interrupt input must also be configured to an available RPx or RPIx

pin. See Section 10.4 “Peripheral Pin Select (PPS)” for more information.

© 2010 Microchip Technology Inc. DS39975A-page 107



PIC24FJ256GB210 FAMILY

REGISTER 7-15: IEC4: INTERRUPT ENABLE CONTROL REGISTER 4

uU-0 uU-0 R/W-0 U-0 uU-0 uU-0 u-0 R/W-0
— — CTMUIE — — — — LVDIE
bit 15 bit 8
U-0 U-0 uU-0 uU-0 R/W-0 R/W-0 R/W-0 u-0
= = — — CRCIE U2ERIE U1ERIE —
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 CTMUIE: CTMU Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit 12-9 Unimplemented: Read as ‘0’
bit 8 LVDIE: Low-Voltage Detect Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit 7-4 Unimplemented: Read as ‘0’
bit 3 CRCIE: CRC Generator Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit 2 U2ERIE: UART2 Error Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit 1 U1ERIE: UART1 Error Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit 0 Unimplemented: Read as ‘0’

© 2010 Microchip Technology Inc. DS39975A-page 111
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REGISTER 7-38:

IPC23: INTERRUPT PRIORITY CONTROL REGISTER 23

U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0
bit 15 bit 8
U-0 R/W-1 R/W-0 R/W-0 U-0 R/W-1 R/W-0 R/W-0
— IC9IP2 IC9OIP1 IC9IPO — OC9IP2 OC9IP1 OC9IPO
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 15-7
bit 6-4

bit 3
bit 2-0

Unimplemented: Read as ‘0’
IC9IP<2:0>: Input Capture Channel 9 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’

0OC9IP<2:0>: Output Compare Channel 9 Interrupt Priority bits
111 = Interrupt is priority 7 (highest priority interrupt)

001 = Interrupt is priority 1
000 = Interrupt source is disabled

© 2010 Microchip Technology Inc.
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REGISTER 10-6: ANSF: PORTF ANALOG FUNCTION SELECTION REGISTER

u-0 U-0 U-0 u-0 U-0 U-0 U-0 U-0
bit 15 bit 8
U-0 U-0 U-0 U-0 U-0 u-0 u-0 R/W-1
— — — — — — — ANSFO
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 15-1 Unimplemented: Read as ‘0’
bit 0 ANSFO0: Analog Function Selection bits

1 = Pin is configured in Analog mode; I/O port read is disabled
0 = Pin is configured in Digital mode; 1/O port read is enabled

REGISTER 10-7: ANSG: PORTG ANALOG FUNCTION SELECTION REGISTER

U-0 U-0 U-0 U-0 U-0 u-0 R/W-1 R/W-1
— — — — — — ANSG9 ANSG8
bit 15 bit 8
R/W-1 R/W-1 u-0 u-0 U-0 U-0 U-0 U-0
ANSG7 ANSG6 — — — — — —
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 Unimplemented: Read as ‘0’
bit 9-6 ANSG<9:6>: Analog Function Selection bits

1 = Pin is configured in Analog mode; I/O port read is disabled
0 = Pin is configured in Digital mode; 1/O port read is enabled

bit 5-0 Unimplemented: Read as ‘0’

DS39975A-page 156 © 2010 Microchip Technology Inc.
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REGISTER 10-43: RPOR14: PERIPHERAL PIN SELECT OUTPUT REGISTER 14

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

— — RP29R5 RP29R4 RP29R3 RP29R2 RP29R1 RP29R0
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

— — RP28R5 RP28R4 RP28R3 RP28R2 RP28R1 RP28R0O
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
bit 13-8

bit 7-6
bit 5-0

Unimplemented: Read as ‘0’
RP29R<5:0>: RP29 Output Pin Mapping bits

Peripheral output number n is assigned to pin,

Unimplemented: Read as ‘0’
RP28R<5:0>: RP28 Output Pin Mapping bits

Peripheral output number n is assigned to pin,

RP29 (see Table 10-4 for peripheral function numbers).

RP28 (see Table 10-4 for peripheral function numbers).

REGISTER 10-44: RPOR15: PERIPHERAL PIN SELECT OUTPUT REGISTER 15(1)

u-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

— — RP31R5 RP31R4 RP31R3 RP31R2 RP31R1 RP31R0
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

— — RP30R5 RP30R4 RP30R3 RP30R2 RP30R1 RP30R0
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
bit 13-8

bit 7-6
bit 5-0

Note 1:

Unimplemented: Read as ‘0’

RP31R<5:0>: RP31 Output Pin Mapping bits(?)

Peripheral output number n is assigned to pin,

Unimplemented: Read as ‘0’

RP31 (see Table 10-4 for peripheral function numbers).

RP30R<5:0>: RP30 Output Pin Mapping bits(?)

Peripheral output number n is assigned to pin,

Unimplemented in 64-pin devices; read as ‘0’.

RP30 (see Table 10-4 for peripheral function numbers).

© 2010 Microchip Technology Inc.
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FIGURE 12-2: TIMER2 AND TIMER4 (16-BIT SYNCHRONOUS) BLOCK DIAGRAM
TCKPS<1:0>
T2CK NS _ TON 2%
(T4CK) 2 L 1x
Gate Prescaler
Sync 01 1, 8, 64, 256
TGATE 00
) Tov T Tcs™
1 Q DJ TGATE™M
Set T2IF (T4IF) Q \cK—
Reset —
% TMR2 (TMR4) Sync
v
Comparator
Equal
4
PR2 (PR4)
Note 1: The timer clock input must be assigned to an available RPn/RPIn pin before use. See Section 10.4 “Peripheral
Pin Select (PPS)” for more information.
FIGURE 12-3: TIMER3 AND TIMERS (16-BIT ASYNCHRONOUS) BLOCK DIAGRAM
TCKPS<1:0>
T3CK NS — ~ TON 2
(TscK)% 2 L Syne | 1
Prescaler
01 1, 8, 64, 256
TGATE 00
' (1)
b Tey TCS
Q DJ TGATEM
Set T3IF (T5IF) Q \_CK—
TMR3 (TMRS5)
\ 4
ADC Event Trigger(®
Comparator
Equal
4
PR3 (PR5)

Note 1: The timer clock input must be assigned to an available RPn/RPIn pin before use. See Section 10.4 “Peripheral

Pin Select (PPS)” for more information.
2: The ADC event trigger is available only on Timer3.

© 2010 Microchip Technology Inc. DS39975A-page 187
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NOTES:

DS39975A-page 190 © 2010 Microchip Technology Inc.
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18.6.2  HOST NEGOTIATION PROTOCOL
(HNP)

In USB OTG applications, a Dual Role Device (DRD) is
a device that is capable of being either a host or a
peripheral. Any OTG DRD must support Host
Negotiation Protocol (HNP).

HNP allows an OTG B-device to temporarily become
the USB host. The A-device must first enable the
B-device to follow HNP. Refer to the “On-The-Go
Supplement” to the “USB 2.0 Specification” for more
information regarding HNP. HNP may only be initiated
at full speed.

After being enabled for HNP by the A-device, the
B-device requests being the host any time that the USB
link is in suspend state, by simply indicating a discon-
nect. This can be done in software by clearing
DPPULUP and DMPULUP. When the A-device detects
the disconnect condition (via the URSTIF (U1IR<0>)
interrupt), the A-device may allow the B-device to take
over as host. The A-device does this by signaling con-
nect as a full-speed function. Software may accomplish
this by setting DPPULUP.

If the A-device responds instead with resume signaling,
the A-device remains as host. When the B-device
detects the connect condition (via ATTACHIF
(U1IR<6>), the B-device becomes host. The B-device
drives Reset signaling prior to using the bus.

When the B-device has finished in its role as host, it
stops all bus activity and turns on its D+ pull-up resistor
by setting DPPULUP. When the A-device detects a
suspend condition (Idle for 3 ms), the A-device turns off
its D+ pull-up. The A-device may also power-down the
VBUS supply to end the session. When the A-device
detects the connect condition (via ATTACHIF), the
A-device resumes host operation and drives Reset
signaling.

18.6.3 EXTERNAL VBus COMPARATORS

The external VBUS comparator option is enabled by set-
ting the UVCMPDIS bit (U1CNFG2<1>). This disables
the internal VBUS comparators, removing the need to
attach VBUS to the microcontroller’s VBUS pin.

The external comparator interface uses either the
VcmpsT1 and VCMPST2  pins, or the VBUSVLD,
SESSVLD and SESSEND pins, based upon the setting
of the UVYCMPSEL bit (U1CNFG2<5>). These pins are
digital inputs and should be set in the following patterns
(see Table 18-3), based on the current level of the VBUS
voltage.

TABLE 18-3: EXTERNAL VBus COMPARATOR STATES

If UVCMPSEL =0

VCMPST1 VCMPST2 Bus Condition
0 0 VBUS < VB_SESS END
1 0 VB_SESS _END <VBus < VA_SESS VLD
0 1 VA_SESS VLD < VBus <VA_VBUS_VLD
1 1 VBus > VBUS VLD

If UVCMPSEL = 1

VBUSVLD SESSVLD SESSEND Bus Condition
0 0 1 VBUS < VB_SESS END
0 0 0 VB_SESS_END < VBuUs < VA_SESS_VLD
0 1 0 VA_SESS VLD <VBus <VA_VBUS_VLD
1 1 0 VBuUS > VBUS VLD

DS39975A-page 248

© 2010 Microchip Technology Inc.



PIC24FJ256GB210 FAMILY

REGISTER 18-7:

U1CON: USB CONTROL REGISTER (DEVICE MODE)

u-0 u-0 u-0 u-0 u-0 uU-0 uU-0 uU-0
bit 15 bit 8

u-0 R-x, HSC R/W-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0

— SEO PKTDIS — HOSTEN RESUME PPBRST USBEN
bit 7 bit 0
Legend: U = Unimplemented bit, read as ‘0’

HSC = Hardware Settable/Clearable bit
‘0’ = Bit is cleared

W = Writable bit
‘1" = Bit is set

R = Readable bit
-n = Value at POR

x = Bit is unknown

bit 15-7 Unimplemented: Read as ‘0’
bit 6 SEOQ: Live Single-Ended Zero Flag bit
1 = Single-ended zero is active on the USB bus
0 = No single-ended zero is detected
bit 5 PKTDIS: Packet Transfer Disable bit
1 = SIE token and packet processing are disabled; automatically set when a SETUP token is received
0 = SIE token and packet processing are enabled
bit 4 Unimplemented: Read as ‘0’
bit 3 HOSTEN: Host Mode Enable bit
1 = USB host capability is enabled; pull-downs on D+ and D- are activated in hardware
0 = USB host capability is disabled
bit 2 RESUME: Resume Signaling Enable bit
1 = Resume signaling is activated
0 = Resume signaling is disabled
bit 1 PPBRST: Ping-Pong Buffers Reset bit
1 = Reset all Ping-Pong Buffer Pointers to the even BD banks
0 = Ping-Pong Buffer Pointers are not reset
bit 0 USBEN: USB Module Enable bit

1 = USB module and supporting circuitry are enabled (device attached); D+ pull-up is activated in hardware
0 = USB module and supporting circuitry are disabled (device detached)
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REGISTER 18-13: U1CNFG2: USB CONFIGURATION REGISTER 2

uU-0 uU-0 uU-0 u-0 uU-0 uU-0 u-0 uU-0
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
— | — JuveweseL| puvBus | ExTi2ceN |uvBuspis™ |uvemppis™| uTRDIS™
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 15-6 Unimplemented: Read as ‘0’
bit 5 UVCMPSEL.: VBUS Comparator External Interface Selection bit

1 = Use VBUSVLD, SESSVLD and SESSEND as comparator interface pins
0 = Use VcMPST1 and VCMPST2 as comparator interface pins
bit 4 PUVBUS: VBus Pull-Up Enable bit
1 = Pull-up on VBUS pin is enabled
0 = Pull-up on VBUS pin is disabled
bit 3 EXTI2CEN: 12C™ Interface For External Module Control Enable bit
1 = External module(s) is controlled via the I°C™ interface
0 = External module(s) controlled via the dedicated pins
bit 2 UVBUSDIS: On-Chip 5V Boost Regulator Builder Disable bit(!)
1 = On-chip boost regulator builder is disabled; digital output control interface is enabled
0 = On-chip boost regulator builder is active
bit 1 UVCMPDIS: On-Chip VBUS Comparator Disable bit(")
1 = On-chip charge VBUS comparator is disabled; digital input status interface is enabled
0 = On-chip charge VBUS comparator is active
bit 0 UTRDIS: On-Chip Transceiver Disable bit(1)

1 = On-chip transceiver is disabled; digital transceiver interface is enabled
0 = On-chip transceiver is active

Note 1: Never change these bits while the USBPWR bit is set (UTPWRC<0> = 1).
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REGISTER 19-1:

PMCON1: EPMP CONTROL REGISTER 1

R/W-0 U-0 R/W-0 R/W-0 R/W-0 U-0 R/W-0 R/W-0
PMPEN |  — [ PSIDL | ADRMUX1 | ADRMUX0 | — MODEH1 MODEO
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 u-0 R/W-0 R/W-0 R/W-0
CSF1 CSFO0 ALP ALMODE — BUSKEEP IRQM1 IRQMO
bit 7 bit 0

Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bitis set ‘0’ = Bit is cleared x = Bit is unknown

bit 15

bit 14
bit 13

bit 12-11

bit 10
bit 9-8

bit 7-6

bit 5

bit 4

bit 3

bit 2

bit 1-0

PMPEN: Parallel Master Port Enable bit

1 = EPMP is enabled

0 = EPMP is disabled

Unimplemented: Read as ‘0’

PSIDL: Stop in Idle Mode bit

1 = Discontinue module operation when device enters Idle mode

0 = Continue module operation in Idle mode

ADRMUX<1:0>: Address/Data Multiplexing Selection bits

11 = Lower address bits are multiplexed with data bits using 3 address phases

10 = Lower address bits are multiplexed with data bits using 2 address phases

01 = Lower address bits are multiplexed with data bits using 1 address phase

00 = Address and data appear on separate pins

Unimplemented: Read as ‘0’

MODE<1:0>: Parallel Port Mode Select bits

11 = Master mode

10 = Enhanced PSP; pins used are PMRD, PMWR, PMCS, PMD<7:0> and PMA<1:0>

01 = Buffered PSP; pins used are PMRD, PMWR, PMCS and PMD<7:0>

00 = Legacy Parallel Slave Port; PMRD, PMWR, PMCS and PMD<7:0> pins are used

CSF<1:0>: Chip Select Function bits

11 = Reserved

10 = PMA<15> used for Chip Select 2, PMA<14> used for Chip Select 1

01 = PMA<15> used for Chip Select 2, PMCS1 used for Chip Select 1

00 = PMCS2 used for Chip Select 2, PMCS1 used for Chip Select 1

ALP: Address Latch Polarity bit

1 = Active-high (PMALL, PMALH and PMALU)

0 = Active-low (PMALL, PMALH and PMALU)

ALMODE: Address Latch Strobe Mode bit

1 = Enable “smart” address strobes (each address phase is only present if the current access would
cause a different address in the latch than the previous address)

0 = Disable “smart” address strobes

Unimplemented: Read as ‘0’

BUSKEEP: Bus Keeper bit

1 = Data bus keeps its last value when not actively being driven

0 = Data bus is in high-impedance state when not actively being driven

IRQM<1:0>: Interrupt Request Mode bits

11 = Interrupt generated when Read Buffer 3 is read or Write Buffer 3 is written (Buffered PSP mode),

or on a read or write operation when PMA<1:0> = 11 (Addressable PSP mode only)

10 = Reserved

01 = Interrupt generated at the end of a read/write cycle

00 = No interrupt is generated

© 2010 Microchip Technology Inc.
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REGISTER 19-6: PMCSxBS: CHIP SELECT x BASE ADDRESS REGISTER

Rw™ Rw™ Rw™ Rw™® Rw™ R/w Rw™ Rw™
BASE23 BASE22 BASE21 BASE20 BASE19 BASE18 BASE17 BASE16
bit 15 bit 8

Rw™® u-0 u-0 u-0 R/w(1) u-0 u-0 u-0
BASE15 — — — BASE11 — — —
bit 7 bit O
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 15-7 BASE<23:15>: Chip Select x Base Address bits(?)
bit 6-4 Unimplemented: Read as ‘0’
bit 3 BASE<11>: Chip Select x Base Address bits(?
bit 2-0 Unimplemented: Read as ‘0’

Note 1: Value at POR is 0x0200 for PMCS1BS and 0x0600 for PMCS2BS.

2: If the whole PMCS2BS register is written together as 0x0000, then the last EDS address for the Chip

Select 1 will be OXFFFFFF. In this case, the Chip Select 2 should not be used. PMCS1BS has no such
feature.
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REGISTER 20-9: ALWDHR: ALARM WEEKDAY AND HOURS VALUE REGISTER(")

u-0 U-0 uU-0 U-0 U-0 R/W-x R/W-x R/W-x
— — — — — WDAY2 WDAY1 WDAYO0
bit 15 bit 8
U-0 U-0 R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
— — HRTEN1 HRTENO HRONE3 HRONE2 HRONE1 HRONEOQO
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 15-11 Unimplemented: Read as ‘0’
bit 10-8 WDAY<2:0>: Binary Coded Decimal Value of Weekday Digit bits
Contains a value from 0 to 6.
bit 7-6 Unimplemented: Read as ‘0’
bit 5-4 HRTEN<1:0>: Binary Coded Decimal Value of Hour’s Tens Digit bits
Contains a value from 0 to 2.
bit 3-0 HRONE<3:0>: Binary Coded Decimal Value of Hour’s Ones Digit bits

Contains a value from 0 to 9.

Note 1: A write to this register is only allowed when RTCWREN = 1.

REGISTER 20-10: ALMINSEC: ALARM MINUTES AND SECONDS VALUE REGISTER

U-0 R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
— MINTEN2 MINTEN1 MINTENO MINONE3 MINONE2 MINONE1 MINONEO
bit 15 bit 8
U-0 R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
— SECTEN2 SECTEN1 SECTENO SECONE3 SECONE2 SECONE1 SECONEO
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 14-12 MINTEN<2:0>: Binary Coded Decimal Value of Minute’s Tens Digit bits
Contains a value from 0 to 5.

bit 11-8 MINONE<3:0>: Binary Coded Decimal Value of Minute’s Ones Digit bits
Contains a value from 0 to 9.

bit 7 Unimplemented: Read as ‘0’

bit 6-4 SECTEN<2:0>: Binary Coded Decimal Value of Second’s Tens Digit bits
Contains a value from 0 to 5.

bit 3-0 SECONE<3:0>: Binary Coded Decimal Value of Second’s Ones Digit bits

Contains a value from 0 to 9.

© 2010 Microchip Technology Inc. DS39975A-page 289



PIC24FJ256GB210 FAMILY

NOTES:
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REGISTER 26-3: CW3: FLASH CONFIGURATION WORD 3 (CONTINUED)

bit 11-10

bit 9-8

bit 7-0

Note 1:

WUTSEL<1:0>: Voltage Regulator Standby Mode Wake-up Time Select bits

11 = Default regulator start-up time is used

01 = Fast regulator start-up time is used

x0 = Reserved; do not use

SOSCSEL<1:0>: SOSC Selection Configuration bits

11 = Secondary oscillator is in Default (high drive strength) Oscillator mode

10 = Reserved; do not use

01 = Secondary oscillator is in Low-Power (low drive strength) Oscillator mode

00 = External clock (SCLKI) or Digital /O mode(?

WPFP<7:0>: Write Protected Code Segment Boundary Page bits

Designates the 512 instruction words page boundary of the protected code segment.

If WPEND = 1:

Specifies the lower page boundary of the code-protected segment; the last page being the last
implemented page in the device.

If WPEND = 0:

Specifies the upper page boundary of the code-protected segment; Page 0 being the lower boundary.

Unused in 64-pin devices, maintain at ‘1’.
Ensure that the SCLKI pin is made a digital input while using this configuration, see Table 10-2.

Regardless of WPCFG status, if WPEND = 1 or if WPFP corresponds to the Configuration Word’s page,
the Configuration Word’s page is protected.

REGISTER 26-4: CW4: FLASH CONFIGURATION WORD 4

U-0 U-0 U-0 uU-0 U-0 U-0 U-0 U-0
bit 23 bit 16
r-1 r-1 r-1 r-1 r-1 r-1 r-1 r-1
reserved | reserved | reserved ‘ reserved ‘ reserved ‘ reserved ‘ reserved | reserved
bit 15 bit 8
r-1 r-1 r-1 r-1 r-1 r-1 r-1 r-1
reserved | reserved | reserved ‘ reserved ‘ reserved ‘ reserved ‘ reserved | reserved
bit 7 bit 0
Legend: r = Reserved 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 23-16 Unimplemented: Read as ‘0’
bit 15-0 Reserved: Always maintain as ‘1’
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27.7 MPLAB SIM Software Simulator

The MPLAB 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 1/0O, most peripherals and internal registers.

The MPLAB SIM Software Simulator fully supports
symbolic debugging using the MPLAB C 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.

27.8 MPLAB REAL ICE In-Circuit
Emulator System

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 PIC® Flash MCUs and dsPIC® Flash DSCs
with the easy-to-use, powerful graphical user interface of
the MPLAB Integrated Development Environment (IDE),
included with each kit.

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 (RJ11) or with the new
high-speed, noise tolerant, Low-Voltage Differential Sig-
nal (LVDS) interconnection (CAT5).

The emulator is field upgradable through future firmware
downloads in MPLAB IDE. In upcoming releases of
MPLAB IDE, new devices will be supported, and new
features will be added. MPLAB REAL ICE offers signifi-
cant advantages over competitive emulators including
low-cost, full-speed emulation, run-time variable
watches, trace analysis, complex breakpoints, a rugge-
dized probe interface and long (up to three meters) inter-
connection cables.

27.9 MPLAB ICD 3 In-Circuit Debugger
System

MPLAB ICD 3 In-Circuit Debugger System is Micro-
chip’s most cost effective high-speed hardware
debugger/programmer for Microchip Flash Digital Sig-
nal Controller (DSC) and microcontroller (MCU)
devices. It debugs and programs PIC® Flash microcon-
trollers and dsPIC® DSCs with the powerful, yet
easy-to-use graphical user interface of MPLAB Inte-
grated Development Environment (IDE).

The MPLAB ICD 3 In-Circuit Debugger probe is con-
nected 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.

27.10 PICKit 3 In-Circuit
Debugger/Programmer and
PICKkit 3 Debug Express

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 Integrated Development
Environment (IDE). The MPLAB PICKkit 3 is connected
to the design engineer’s PC using a full speed USB
interface and can be connected to the target via an
Microchip debug (RJ-11) connector (compatible with
MPLAB ICD 3 and MPLAB REAL ICE). The connector
uses two device I/O pins and the reset line to imple-
ment in-circuit debugging and In-Circuit Serial Pro-
gramming™.

The PICkit 3 Debug Express include the PICkit 3, demo
board and microcontroller, hookup cables and CDROM

with user’s guide, lessons, tutorial, compiler and
MPLAB IDE software.
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TABLE 29-15: INTERNAL RC ACCURACY
Standard Operating Conditions: 2.2V to 3.6V (unless otherwise stated)
AC CHARACTERISTICS Operating temperature  -40°C < TA < +85°C for Industrial
Pilr:m Characteristic Min | Typ | Max | Units Conditions
F20 FRC Accuracy @ -1 +0.15 1 % -40°C < TA<+85°C [2.2V< VDD £3.6V
8 MHz(":?)
F21 LPRC @ 31 kHz -20 — 20 % -40°C < TA < +85°C | VcAP (on-chip regulator
output voltage) = 1.8V
Note 1: Frequency calibrated at 25°C and 3.3V. OSCTUN bits can be used to compensate for temperature drift.
2: To achieve this accuracy, physical stress applied to the microcontroller package (ex., by flexing the PCB)

must be kept to a minimum.

TABLE 29-16: RC OSCILLATOR START-UP TIME

AC CHARACTERISTICS

Operating temperature

Standard Operating Conditions: 2.2V to 3.6V (unless otherwise stated)

-40°C < TA < +85°C for Industrial

Pi{:m Characteristic Min Typ Max Units Conditions
TFRC — 15 — us
TLPRC — 50 _ us

TABLE 29-17: RESET AND BROWN-OUT RESET REQUIREMENTS

AC CHARACTERISTICS

Standard Operating Conditions: 2.2V to 3.6V
(unless otherwise stated)
Operating temperature

-40°C < TA < +85°C for Industrial

P:r;)m Symbol Characteristic Min Typ Max Units Conditions
SY10 |TmcL MCLR Pulse width (Low) 2 — — us
SY12 |TPOR Power-on Reset Delay — 2 — us
SY13 |Tioz /0 High-Impedance from MCLR | — — 100 ns
Low or Watchdog Timer Reset
SY25 |TBOR Brown-out Reset Pulse Width 1 — — us VDD < VBOR
TRST Internal State Reset Time — 50 — us
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