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PIC32MX5XX/6XX/7XX

TABLE 8:

PIN NAMES FOR 100-PIN USB AND ETHERNET DEVICES

100-PIN TQFP (TOP VIEW)

PIC32MX664F064L
PIC32MX664F128L
PIC32MX675F256L
PIC32MX675F512L
PIC32MX695F512L

Pin # Full Pin Name Pin # Full Pin Name
1 |AERXERR/RG15 36 |Vss
2 |VbD 37 | VoD
3 |PMDS/RE5 38 |TCK/RAL
4 |PMD6/RE6 39 |SCK4/USTX/U2RTS/RF13
5 |PMD7/RE7 40 |SS4/USRX/U2CTS/RF12
6 |T2CK/RC1 41 |AN12/ERXDO/AECRS/PMA11/RBI12
7 |T3CK/RC2 42 | AN13/ERXDI/AECOL/PMA10/RB13
8 |T4CK/RC3 43 | ANI4/ERXD2/AETXD3/PMALH/PMAT/RB14
9 |T5CK/SDIURCA 44 | AN15/ERXD3/AETXD2/OCFB/PMALL/PMAO/CN12/RB15
10 |ECOL/SCK2/UBTX/UBRTS/PMAS/CNE/RG6 45 |Vss
11 | ECRS/SDA4/SDI2/U3RX/PMA4/CNI/IRGT 46 |Vop
12 |ERXDV/AERXDV/ECRSDV/AECRSDV/SCL4/SDO2/USTX/IPMA3/CN10/RGS 47 | AETXDO/SS3/U4RX/UICTS/CN20/RD14
13 |MCLR 48 | AETXD1/SCK3/UATX/UIRTS/CN21/RD15
14 | ERXCLK/AERXCLK/EREFCLK/AEREFCLK/SS2/UBRX/U3CTS/PMA2/CNIT/RGY 49 | SDA5/SDI4/U2RX/PMAY/CN17/RF4
15 |Vss 50 |SCL5/SDO4/U2TX/PMAS/CN18/RF5
16 |Vbp 51 |USBID/RF3
17 | TMS/IRAO 52 |SDA3/SDI3/UIRX/RF2
18 |AERXDO/NTL/RES 53 |SCL3/SDO3/UITX/RF8
19 |AERXDL/INT2/RE9 54 |Veus
20 | ANS/C1IN+/\VBUSON/CN7/RB5S 55 | VusBav3
21 |AN4/C1IN/CN6/RB4 56 |D-/RG3
22 | AN3/C2IN+/CN5/RB3 57 |D+RG2
23 | AN2/C2IN-/CN4/RB2 58 |SCL2/RA2
24 | PGECL/ANI/CN3/RB1 59 |SDA2/RA3
25 | PGEDIL/ANO/CN2/RBO 60 |TDIRA4
26 |PGEC2/AN6/OCFA/RB6 61 |TDO/RAS
27 |PGED2/AN7/RB7 62 |Vobp
28 | VREF-ICVREF-/AERXD2/PMAT7/RA9 63 |OSCI/CLKI/RC12
29 | VREF+/CVREF+AERXD3/PMAG/RAL0 64 |OSC2/CLKO/RC15
30 |AvDbD 65 |Vss
31 |Avss 66 |AETXCLK/SCLUINT3/RA14
32 |ANS/C1OUT/RBS 67 |AETXEN/SDAL/INT4/RA15
33 | AN9/C20UT/RB9 68 |RTCC/EMDIO/AEMDIO/ICI/RDS
34 | AN10/CVREFOUT/PMA13/RB10 69 |SS1/IC2/RD9
35 | AN1U/ERXERR/AETXERR/PMA12/RB11 70 | SCKL/IC3/PMCS2/PMA15/RD10

Note 1: Shaded pins are 5V tolerant.
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TABLE 7-3: INTERRUPT REGISTER MAP FOR PIC32MX664F064H, PIC32MX664F128H, PIC32MX675F256H, PIC32MX675F512H AND
PIC32MX695F512H DEVICES (CONTINUED)
? Bits
L~ [, [ [%)
T ¥ o = ©
S o S ]
< i D& o4 4
Tg o & g = 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 17/1 16/0 p—
2= [ <
£
1000 PCa 31:16 — — — INT41P<2:0> INT41S<1:0> — — — OCA41P<2:0> 0OC41S<1:0> 0000
15:0 — — — IC41P<2:0> 1C41S<1:0> — — — T4IP<2:0> T41S<1:0> 0000
31:16 — — — — — — — — — — — OC5IP<2:0> OC5IS<1:0> 0000
10EO IPC5
15:0 — — — IC51P<2:0> IC51S<1:0> — — — T5IP<2:0> T5IS<1:0> 0000
31:16 — — — AD1IP<2:0> AD1IS<1:0> — — — CNIP<2:0> CNIS<1:0> 0000
U1IP<2:0> U11S<1:0>
10FO0 IPC6
15:0 — — — 12C1IP<2:0> 12C1IS<1:0> — — — SPI3IP<2:0> SPI3IS<1:0> 0000
12C3IP<2:0> 12C3IS<1:0>
U3IP<2:0> U3IS<1:0>
31:16 — — — SPI2IP<2:0> SPI2IS<1:0> — — — CMP2IP<2:0> CMP2IS<1:0> 0000
1100 IPC7
12C41P<2:0> 12C41S<1:0>
15:0 — — — CMP1IP<2:0> CMP1IS<1:0> — — — PMPIP<2:0> PMPIS<1:0> 0000
31:16 — — — RTCCIP<2:0> RTCCIS<1:0> — — — FSCMIP<2:0> FSCMIS<1:0> 0000
U2IP<2:0> U21S<1:0>
1110 IPC8
15:0 — — — — — — — — — — — SP14IP<2:0> SP14IS<1:0> 0000
12C5IP<2:0> 12C51S<1:0>
1120 PCY 31:16 — — — DMA3IP<2:0> DMAS3IS<1:0> — — — DMA2|P<2:0> DMA2|S<1:0> 0000
15:0 — — — DMALIP<2:0> DMALIS<1:0> — — — DMAOIP<2:0> DMAOIS<1:0> 0000
3116 — = — DMA7IP<2:0>(?) DMA7I1S<1:0>? — = = DMA6IP<2:0>@ DMA61S<1:0>@ 0000
1130 IPC10 ) ) @) @)
15:0 — — — DMA5IP<2:0> DMADB5IS<1:0> — — — DMA4IP<2:0> DMA4IS<1:0> 0000
31:16 — — — — — — — — — — — — — — — — 0000
1140 IPC11
15:0 — — — USBIP<2:0> USBIS<1:0> — — — FCEIP<2:0> FCEIS<1:0> 0000
31:16 — — — U5IP<2:0> U51S<1:0> — — — U6IP<2:0> U61S<1:0> 0000
1150 IPC12
15:0 — — — U41P<2:0> U41S<1:0> — — — ETHIP<2:0> ETHIS<1:0> 0000
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note  1: Except where noted, all registers in this table have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and OxC respectively. See Section 12.1.1 “CLR, SET and INV

Registers” for more information.
2: These bits are not available on PIC32MX664 devices.
3: This register does not have associated CLR, SET, and INV registers.
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PIC32MX5XX/6XX/7XX

REGISTER 8-1: OSCCON: OSCILLATOR CONTROL REGISTER (CONTINUED)

bit 18-16

bit 15
bit 14-12

bit 11
bit 10-8

bit 7

bit 6

bit 5

bit 4

bit 3

PLLMULT<2:0>: Phase-Locked Loop (PLL) Multiplier bits

111 = Clock is multiplied by 24
110 = Clock is multiplied by 21
101 = Clock is multiplied by 20
100 = Clock is multiplied by 19
011 = Clock is multiplied by 18
010 = Clock is multiplied by 17
001 = Clock is multiplied by 16
000 = Clock is multiplied by 15

Unimplemented: Read as ‘0’
COSC<2:0>: Current Oscillator Selection bits

111 = Internal Fast RC (FRC) Oscillator divided by OSCCON<FRCDIV> bits
110 = Internal Fast RC (FRC) Oscillator divided by 16

101 = Internal Low-Power RC (LPRC) Oscillator

100 = Secondary Oscillator (Sosc)

011 = Primary Oscillator (Posc) with PLL module (XTPLL, HSPLL or ECPLL)
010 = Primary Oscillator (Posc) (XT, HS or EC)

001 = Internal Fast RC Oscillator with PLL module via Postscaler (FRCPLL)
000 = Internal Fast RC (FRC) Oscillator

Unimplemented: Read as ‘0’

NOSC<2:0>: New Oscillator Selection bits

111 = Internal Fast RC Oscillator (FRC) divided by OSCCON<FRCDIV> bits
110 = Internal Fast RC Oscillator (FRC) divided by 16

101 = Internal Low-Power RC (LPRC) Oscillator

100 = Secondary Oscillator (Sosc)

011 = Primary Oscillator with PLL module (XTPLL, HSPLL or ECPLL)

010 = Primary Oscillator (XT, HS or EC)

001 = Internal Fast Internal RC Oscillator with PLL module via Postscaler (FRCPLL)
000 = Internal Fast Internal RC Oscillator (FRC)

On Reset, these bits are set to the value of the FNOSC Configuration bits (DEVCFG1<2:0>).
CLKLOCK: Clock Selection Lock Enable bit

If clock switching and monitoring is disabled (FCKSM<1:0> = 1x):
1 = Clock and PLL selections are locked
0 = Clock and PLL selections are not locked and may be modified

If clock switching and monitoring is enabled (FCKSM<1:0> = 0x):

Clock and PLL selections are never locked and may be modified.

ULOCK: USB PLL Lock Status bit

1 = Indicates that the USB PLL module is in lock or USB PLL module start-up timer is satisfied

0 = Indicates that the USB PLL module is out of lock or USB PLL module start-up timer is in progress or
USB PLL is disabled

SLOCK: PLL Lock Status bit

1 = PLL module is in lock or PLL module start-up timer is satisfied

0 = PLL module is out of lock, PLL start-up timer is running or PLL is disabled

SLPEN: Sleep Mode Enable bit

1 = Device will enter Sleep mode when a WAI T instruction is executed

0 = Device will enter Idle mode when a WAI T instruction is executed

CF: Clock Fail Detect bit

1 = FSCM has detected a clock failure

0 = No clock failure has been detected

Note:

Writes to this register require an unlock sequence. Refer to Section 6. “Oscillator” (DS60001112) in the
“PIC32 Family Reference Manual” for details.
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PIC32MX5XX/6XX/7XX

REGISTER 10-9: DCHXxINT: DMA CHANNEL ‘x’ INTERRUPT CONTROL REGISTER (CONTINUED)

bit 5

bit 4

bit 3

bit 2

bit 1

bit 0

CHDDIF: Channel Destination Done Interrupt Flag bit

1 = Channel Destination Pointer has reached end of destination (CHDPTR = CHDSIZ)

0 = No interrupt is pending

CHDHIF: Channel Destination Half Full Interrupt Flag bit

1 = Channel Destination Pointer has reached midpoint of destination (CHDPTR = CHDSIZ/2)

0 = No interrupt is pending

CHBCIF: Channel Block Transfer Complete Interrupt Flag bit

1 = A block transfer has been completed (the larger of CHSSIZ/CHDSIZ bytes has been transferred), or a
pattern match event occurs

0 = No interrupt is pending

CHCCIF: Channel Cell Transfer Complete Interrupt Flag bit

1 = A cell transfer has been completed (CHCSIZ bytes have been transferred)

0 = No interrupt is pending

CHTAIF: Channel Transfer Abort Interrupt Flag bit

1 = An interrupt matching CHAIRQ has been detected and the DMA transfer has been aborted

0 = No interrupt is pending

CHERIF: Channel Address Error Interrupt Flag bit

1 = A channel address error has been detected (either the source or the destination address is invalid)
0 = No interrupt is pending

© 2009-2016 Microchip Technology Inc. DS60001156J-page 127
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TABLE 12-3: PORTC REGISTER MAP FOR PIC32MX534F064H, PIC32MX564F064H, PIC32MX564F128H, PIC32MX575F256H,
PIC32MX575F512H, PIC32MX664F064H, PIC32MX664F128H, PIC32MX675F256H, PIC32MX675F512H, PIC32MX695F512H,
PIC32MX764F128H, PIC32MX775F256H, PIC32MX775F512H AND PIC32MX795F512H DEVICES

I Bits

~ . [} (%]

H| &= g 2
Q| 22 3 3

::r:s é §§ _?-_:- 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 2317 22/6 21/5 20/4 19/3 18/2 17/1 16/0 Z

2= o <

;

31:16 — — — — — — — — — — — — — — — — 0000
6080 | TRISC

15:0 | TRISC15 | TRISC14 | TRISC13 | TRISC12 — — — — — = — — — — — — FO000

31:16 — — — — — — — — — — — — — — — — 0000
6090 | PORTC

15:0 RC15 RC14 RC13 RC12 — — — — — — — — — — — — XXXX

31:16 — — — — — — — — — — — — — — — — 0000
60A0 | LATC

15:.0 | LATC15 | LATC14 | LATC13 | LATC12 — — — — — — = — — — — — XXXX

31:16 — — — — — — — — — — — — — — — — 0000
60B0 | ODCC

15:0 | ODCC15 | ODCC14 | ODCC13 | ODCC12 — — — — — — = — — — — — 0000

Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

Note 1: All registers in this table have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 12.1.1 “CLR, SET and INV Registers” for more

information.

TABLE 12-4: PORTC REGISTER MAP FOR PIC32MX534F064L, PIC32MX564F064L, PIC32MX564F128L, PIC32MX575F256L,
PIC32MX575F512L, PIC32MX664F064L, PIC32MX664F128L, PIC32MX675F256L, PIC32MX675F512L, PIC32MX695F512L,
PIC32MX764F128L, PIC32MX775F256L, PIC32MX775F512L AND PIC32MX795F512L DEVICES

® Bits

®~ I <) %]
sH| & | 2 :
<8| 3 | & &

Tg @ & g 5 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 17/1 16/0 <=(

.=>;

31:16 — — — — — — — — — — — — — — — — 0000
6080 | TRISC

15:0 | TRISC15 | TRISC14 | TRISC13 | TRISC12 — — — — — — — TRISC4 | TRISC3 | TRISC2 | TRISC1 — FOOF

31:16 — — — — — — — — — — — — — — — — 0000
6090 | PORTC

15:0 RC15 RC14 RC13 RC12 — — — — — — — RC4 RC3 RC2 RC1 — XXXX

31:16 — — — — — — — — — — — — — — — — 0000
60A0 | LATC

15:0 | LATC15 | LATC14 | LATC13 | LATC12 — — — — — — — LATC4 LATC3 LATC2 LATC1 — XXXX

31:16 — — — — — — — — — — — — — — — — 0000
60B0 | ODCC

15:0 | ODCC15 | ODCC14 | ODCC13 | ODCC12 — — — — — — — oDccC4 oDccC3 oDccC2 oDCC1 — 0000
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: All registers in this table have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and OxC, respectively. See Section 12.1.1 “CLR, SET and INV Registers” for more

information.
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TABLE 12-7: PORTE REGISTER MAP FOR PIC32MX534F064H, PIC32MX564F064H, PIC32MX564F128H, PIC32MX575F256H,
PIC32MX575F512H, PIC32MX664F064H, PIC32MX664F128H, PIC32MX675F256H, PIC32MX675F512H, PIC32MX695F512H,
PIC32MX775F256H, PIC32MX775F512H AND PIC32MX795F512H DEVICES

a Bits
L~ . [ (%]
T | &2 g @
Q| 22 3 3

% é §§ ?_5 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 2317 22/6 21/5 20/4 19/3 18/2 17/1 16/0 Z
2= [ <
';

31:16 — — — — — — — — — — — — — — — — 0000
6100 | TRISE

15:0 — — — — — — — — TRISE7 | TRISE6 | TRISE5 | TRISE4 | TRISE3 | TRISE2 | TRISE1l | TRISEO | OOFF

31:16 — — — — — — — — — — — — — — — — 0000
6110 | PORTE

15:0 — — — — — — — — RE7 RE6 RE5 RE4 RE3 RE2 RE1 REO XXXX

31:16 — — — — — — — — — — — — — — — — 0000
6120 | LATE

15:0 — — — — — — — — LATE7 LATE6 LATES LATE4 LATE3 LATE2 LATE1 LATEO | xxxX

31:16 — — — — — — — — — — — — — — — — 0000
6130 | ODCE

15:0 — — — — — — — — ODCE7 ODCE6 ODCES5 ODCE4 ODCE3 ODCE2 ODCE1 ODCEO | 0000

Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

Note 1: All registers in this table have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 12.1.1 “CLR, SET and INV Registers” for more

information.

TABLE 12-8: PORTE REGISTER MAP FOR PIC32MX534F064L, PIC32MX564F064L, PIC32MX564F128L, PIC32MX575F256L,
PIC32MX575F512L, PIC32MX664F064L, PIC32MX664F128L, PIC32MX675F256L, PIC32MX675F512L, PIC32MX695F512L,
PIC32MX764F128L, PIC32MX775F256L, PIC32MX775F512L AND PIC32MX795F512L DEVICES

® Bits
®~ . <) %]
sH| & | 2 :
<8| 3| & &
Tg @ &, g 5 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 2317 22/6 21/5 20/4 19/3 18/2 17/1 16/0 <=(
.=>;

31:16 — — — — — — — — — — — — — — — — 0000
6100 | TRISE

15:0 — — — — — — TRISE9 | TRISE8 | TRISE7 | TRISE6 | TRISE5 | TRISE4 | TRISE3 | TRISE2 TRISE1 | TRISEO | O3FF

31:16 — — — — — — — — — — — — — — — — 0000
6110 | PORTE

15:0 — — — — — — RE9 RE8 RE7 RE6 RE5 RE4 RE3 RE2 RE1 REO XXXX

31:16 — — — — — — — — — — — — — — — — 0000
6120 | LATE

15:0 — — — — — — LATE9 LATE8 LATE7 LATE6 LATES LATE4 LATE3 LATE2 LATE1 LATEO | xXXX

31:16 — — — — — — — — — — — — — — — — 0000
6130 | ODCE

15:0 — — — — — — ODCE9 ODCE8 ODCE7 ODCE6 ODCES5 ODCE4 ODCE3 ODCE2 ODCE1 ODCEO | 0000

Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: All registers in this table have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and OxC, respectively. See Section 12.1.1 “CLR, SET and INV Registers” for more

information.
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PIC32MX5XX/6XX/7XX

NOTES:

DS60001156J-page 180 © 2009-2016 Microchip Technology Inc.



PIC32MX5XX/6XX/7XX

22.0 REAL-TIME CLOCK AND
CALENDAR (RTCC)

Note:  This data sheet summarizes the features
of the PIC32MX5XX/6XX/7XX family of
devices. It is not intended to be a
comprehensive reference source. To
complement the information in this data
sheet, refer to Section 29. “Real-Time
Clock and Calendar (RTCC)”
(DS60001125) in the “PIC32 Family Ref-
erence Manual’, which is available from
the Microchip web site (www.micro-
chip.com/PI1C32).

The PIC32 RTCC module is intended for applications
in which accurate time must be maintained for
extended periods of time with minimal or no CPU
intervention.  Low-power  optimization  provides
extended battery lifetime while keeping track of time.
A simplified block diagram of the RTCC module is
illustrated in Figure 22-1.

FIGURE 22-1: RTCC BLOCK DIAGRAM

Key features of the RTCC module include:

Time: hours, minutes and seconds

24-hour format (military time)

Visibility of one-half second period

Provides calendar: Weekday, date, month and year

Alarm intervals are configurable for half of a
second, one second, 10 seconds, one minute, 10
minutes, one hour, one day, one week, one month
and one year

Alarm repeat with decrementing counter
Alarm with indefinite repeat: Chime

Year range: 2000 to 2099

Leap year correction

BCD format for smaller firmware overhead
Optimized for long-term battery operation
Fractional second synchronization

User calibration of the clock crystal frequency with
auto-adjust

Calibration range: +0.66 seconds error per month
Calibrates up to 260 ppm of crystal error
Requirements: External 32.768 kHz clock crystal
Alarm pulse or seconds clock output on RTCC pin

32.768 kHz Input
from Secondary

I
Oscillator (Sosc)
= | RTCC Prescalers

I
I
0.5s |
|
I

Y

RTCC Timer

Event

|
|
|
|
| RTCVAL | <=~ WKDAY
|
|

YEAR, MTH, DAY

I (]

HR, MIN, SEC

MTH, DAY

I~

ALRMVAL | - WKDAY

Repeat Counter H

A | HR, MIN, SEC

I
I
I
I
I
I
Compare Registers ‘ ’
| with Masks
I
I
I
I
I
I

L RTCC Interrupt Logic

—F+—» RTCC Interrupt
| Alarm Pulse ™~ K

S ds Pul
| Seconds Pulse RTGC Pin

RTCOE
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PIC32MX5XX/6XX/7XX

REGISTER 22-1: RTCCON: RTC CONTROL REGISTER (CONTINUED)
bit 3 RTCWREN: RTC Value Registers Write Enable bit*)
1 = RTC Value registers can be written to by the user
0 = RTC Value registers are locked out from being written to by the user
bit 2 RTCSYNC: RTCC Value Registers Read Synchronization bit
1 = RTC Value registers can change while reading, due to a rollover ripple that results in an invalid data

read. If the register is read twice and results in the same data, the data can be assumed to be valid.
0 = RTC Value registers can be read without concern about a rollover ripple

bit 1 HALFSEC: Half-Second Status bit®

1 = Second half period of a second
0 = First half period of a second

bit O RTCOE: RTCC Output Enable bit

1 = RTCC clock output is enabled (clock presented onto an 1/O)
0 = RTCC clock output is disabled

Note 1: The ON bit is only writable when RTCWREN = 1.

2. When using the 1:1 PBCLK divisor, the user’s software should not read/write the peripheral’s SFRs in the
SYSCLK cycle immediately following the instruction that clears the module’s ON bit.

3: Requires RTCOE =1 (RTCCON<O0>) for the output to be active.
4: The RTCWREN bit can only be set when the write sequence is enabled.
5. This bit is read-only. It is cleared to ‘0’ on a write to the seconds bit fields (RTCTIME<14:8>).

Note:  This register is only reset on a Power-on Reset (POR). I
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PIC32MX5XX/6XX/7XX

REGISTER 22-3:

RTCTIME: RTC TIME VALUE REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
. R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
3124 HR10<3:0> HR01<3:0>
R/W-x | R/W-x | R/W-x | R/W-x R/W-x | R/W-x | R/W-x | R/W-x
23:16 MIN10<3:0> MIN01<3:0>
. R/W-x | R/W-x | R/W-x | R/W-x R/W-x | R/W-x | R/W-x | R/W-x
158 SEC10<3:0> SEC01<3:0>
70 uU-0 uU-0 U-0 uU-0 uU-0 u-0 U-0 U-0
Legend:

R = Readable bit
-n = Value at POR

W = Writable bit
‘1’ = Bit is set

U = Unimplemented bit, read as ‘0’

‘0’ = Bitis cleared X = Bit is unknown

bit 31-28
bit 27-24
bit 23-20
bit 19-16

HR10<3:0>: Binary-Coded Decimal Value of Hours bits, 10 digits; contains a value from 0 to 2
HRO01<3:0>: Binary-Coded Decimal Value of Hours bits, 1 digit; contains a value from 0 to 9
MIN10<3:0>: Binary-Coded Decimal Value of Minutes bits, 10 digits; contains a value from 0to 5
MINO01<3:0>: Binary-Coded Decimal Value of Minutes bits, 1 digit; contains a value from 0 to 9

bit 15-12 SEC10<3:0>: Binary-Coded Decimal Value of Seconds bits, 10 digits; contains a value from 0 to 5
bit 11-8 SEC01<3:0>: Binary-Coded Decimal Value of Seconds bits, 1 digit; contains a value from 0 to 9
bit 7-0 Unimplemented: Read as ‘0’
Note:  This register is only writable when RTCWREN = 1 (RTCCON<3>). I
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REGISTER 24-22: CiFIFOUAN: CAN FIFO USER ADDRESS REGISTER ‘n’ (n = 0 THROUGH 31)

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
. R-x R-x R-x R-x R-x R-x R-x R-x
31:24 CiFIFOUAN<31:24>
. R-x R-x | R-x R-x | R-x | R-Xx | R-x R-x
23:16 -
CiFIFOUAN<23:16>
. R-x R-x | R-x R-x | R-x | R-Xx | R-x R-x
158 CiFIFOUAN<15:8>
_ R-x Rx | Rx Rx | Rx | Rx | RO® R-00)
0 CiFIFOUAN<7:0>
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 31-0 CiFIFOUAN<31:0>: CAN FIFO User Address bits
TXEN = 1: (FIFO configured as a transmit buffer)
A read of this register will return the address where the next message is to be written (FIFO head).
TXEN = 0: (FIFO configured as a receive buffer)

Note 1:

A read of this register will return the address where the next message is to be read (FIFO tail).

This bit will always read ‘0’, which forces byte-alignment of messages.

Note:

This register is not guaranteed to read correctly in Configuration mode, and should only be accessed when
the module is not in Configuration mode.

REGISTER 24-23: CiFIFOCIN: CAN MODULE MESSAGE INDEX REGISTER ‘n’ (n = 0 THROUGH 31)

R = Readable bit
-n = Value at POR

W = Writable bit

‘1’ = Bit is set

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

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0

u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0

31:24 — — — — — — — —

u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0

23:16 — — — — — — — —

U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0

15:8 — — — — — — — —

70 U-0 U-0 U-0 R-0 R-0 R-0 R-0 R-0

: — — — CiFIFOCI<4:0>
Legend:

X = Bit is unknown

bit 31-5 Unimplemented: Read as ‘0’
CiFIFOCIn<4:0>: CAN Side FIFO Message Index bits

TXEN = 1: (FIFO configured as a transmit buffer)
A read of this register will return an index to the message that the FIFO will next attempt to transmit.

TXEN = 0: (FIFO configured as a receive buffer)
A read of this register will return an index to the message that the FIFO will use to save the next message.

bit 4-0
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REGISTER 25-1:

ETHCON1: ETHERNET CONTROLLER CONTROL REGISTER 1

Bit Range Bit Bit Bit Bit Bit Bit Bit Bit
31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
' RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0
31:24 PTV<15:8>
_ RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0
2316 PTV<7:0>
_ RIW-0 u-0 RIW-0 u-o u-o u-o RIW-0 RIW-0
15:8 ON — SIDL — — — TXRTS | RXEN®
. RIW-0 u-0 u-0 RIW-0 u-o u-0 u-0 RIW-0
0 AUTOFC — — MANFC — — — BUFCDEC
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 31-16

bit 15

bit 14
bit 13

bit 12-10
bit 9

bit 8

Note 1:

PTV<15:0>: PAUSE Timer Value bits

PAUSE Timer Value used for Flow Control.

This register should only be written when RXEN (ETHCON1<8>) is not set.
These bits are only used for Flow Control operations.

ON: Ethernet ON bit

1 = Ethernet module is enabled

0 = Ethernet module is disabled

Unimplemented: Read as ‘0’

SIDL: Ethernet Stop in Idle Mode bit

1 = Ethernet module transfers are paused during Idle mode
0 = Ethernet module transfers continue during Idle mode

Unimplemented: Read as ‘0’

TXRTS: Transmit Request to Send bit

1 = Activate the TX logic and send the packet(s) defined in the TX EDT

0 = Stop transmit (when cleared by software) or transmit done (when cleared by hardware)

After the bit is written with a ‘1’, it will clear to a ‘0’ whenever the transmit logic has finished transmitting
the requested packets in the Ethernet Descriptor Table (EDT). If a ‘0’ is written by the CPU, the transmit
logic finishes the current packet’s transmission and then stops any further.

This bit only affects TX operations.

RXEN: Receive Enable bit™®
1 = Enable RX logic, packets are received and stored in the RX buffer as controlled by the filter

configuration
0 = Disable RX logic, no packets are received in the RX buffer

This bit only affects RX operations.

It is not recommended to clear the RXEN bit and then make changes to any RX related field/register. The
Ethernet Controller must be reinitialized (ON cleared to ‘0’), and then the RX changes applied.
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REGISTER 29-1:

DEVCFGO: DEVICE CONFIGURATION WORD 0

R = Readable bit
-n = Value at POR

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
r-0 r-1 r-1 R/P r-1 r-1 r-1 R/P
31:24 — — — CcP _ — — BWP
r-1 r-1 r-1 r-1 RIP RIP RIP R/P
23:16 — — — — PWP<7:4>
RIP RIP R/P R/P r-1 r-1 r-1 r-1
158 PWP<3:0> — — — —
. r-1 r-1 r-1 r-1 R/P r-1 R/P R/P
70 — — — — ICESEL — DEBUG<1:0>
Legend: r = Reserved bit P = Programmable bit

W = Writable bit
‘1’ = Bit is set

U = Unimplemented bit, read as ‘0’

‘0’ = Bit is cleared X = Bit is unknown

bit 31
bit 30-29
bit 28

bit 27-25
bit 24

bit 23-20
bit 19-12

bit 11-4

Reserved: Write ‘0’
Reserved: Write ‘1’
CP: Code-Protect bit

Prevents boot and program Flash memory from being read or modified by an external programming device.
1 = Protection is disabled
0 = Protection is enabled

Reserved: Write ‘1’
BWP: Boot Flash Write-Protect bit

Prevents boot Flash memory from being modified during code execution.
1 = Boot Flash is writable
0 = Boot Flash is not writable

Reserved: Write ‘1’
PWP<7:0>: Program Flash Write-Protect bits

Prevents selected program Flash memory pages from being modified during code execution. The PWP bits
represent the 1's complement of the number of write-protected program Flash memory pages.
11111111 = Disabled

11111110 = 0xBDOO_OFFF

11111101 = 0xBDOO_1FFF

11111100 = 0xBDOO_2FFF

11111011 = 0xBDOO_3FFF

11111010 = 0xBDOO_4FFF

11111001 = 0xBDOO_5FFF

11111000 = 0xBDOO_6FFF

11110111 = 0xBDOO_7FFF

11110110 = 0xBDOO_8FFF

11110101 = 0xBDOO_9FFF

11110100 = 0xBDOO_AFFF

11110011 = 0xBDOO_BFFF

11110010 = 0xBDOO_CFFF

11110001 = 0xBDOO_DFFF

11110000 = 0xBDOO_EFFF

11101111 = 0xBDOO_FFFF

01111111 = 0xBDO7_FFFF
Reserved: Write ‘1’
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REGISTER 29-3: DEVCFG2: DEVICE CONFIGURATION WORD 2 (CONTINUED)

bit 2-0 FPLLIDIV<2:0>: PLL Input Divider bits
111 = 12x divider
110 = 10x divider
101 = 6x divider
100 = 5x divider
011 = 4x divider
010 = 3x divider
001 = 2x divider
000 = 1x divider
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REGISTER 29-5: DEVID: DEVICE AND REVISION ID REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
] R R R R R R R R
31:24 VER<3:0>(1) DEVID<27:24>(1)
R | R | R | R R | R | R | R
2316 DEVID<23:16>®
R | R | R | R | R | R | R | R
158 DEVID<15:8>®
. R | wr [ ®» | ® | r [ ®r | rR [ R
0 DEVID<7:0>(%)
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 31-28 VER<3:0>: Revision Identifier bits®
bit 27-0 DEVID<27:0>: Device ID bits(!)

Note 1: See the “PIC32 Flash Programming Specification” (DS60001145) for a list of Revision and Device ID values.

REGISTER 29-6: DDPCON: DEBUG DATA PORT CONTROL REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
31:24 — — — — — — — —
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
23:16
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
15:8
70 u-0 u-0 u-0 u-0 R/W-1 R/W-0 u-0 R/W-0
’ — — — — JTAGEN TROEN — TDOEN
Legend:
R = Readable hit 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 31-4 Unimplemented: Read as ‘0’
bit 3 JTAGEN: JTAG Port Enable bit

1 = Enable the JTAG port
0 = Disable the JTAG port

bit 2 TROEN: Trace Output Enable bit

1 = Enable the trace port
0 = Disable the trace port

bit 1 Unimplemented: Read as ‘0’
bit 0 TDOEN: TDO Enable for 2-Wire JTAG

1 = 2-wire JTAG protocol uses TDO
0 = 2-wire JTAG protocol does not use TDO
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FIGURE 32-25:

PARALLEL SLAVE PORT TIMING

PMD<7:0>

TABLE 32-39: PARALLEL SLAVE PORT REQUIREMENTS

AC CHARACTERISTICS

Standard Operating Conditions: 2.3V to 3.6V

(unless otherwise stated)

Operating temperature  -40°C < TA < +85°C for Industrial
-40°C < TA < +105°C for V-Temp

lea\lrgm. Symbol Characteristics® Min. | Typical | Max. | Units Conditions

PS1 |Tdtv2wrH |Data In Valid before WR or CS 20 — — ns —
Inactive (setup time)

PS2  |TwrH2dtl |WR or CS Inactive to Data-In 40 — — ns —
Invalid (hold time)

PS3  |TrdL2dtv |RD and CS Active to Data-Out — — 60 ns —
Valid

PS4  |TrdH2dtl |RD Active or CS Inactive to 0 — 10 ns —
Data-Out Invalid

PS5 |Tcs CS Active Time TPB+40| — — ns —

PS6  |Twr WR Active Time TPB+25| — — ns —

PS7 |TrD RD Active Time TPB+25| — — ns —

Note 1: These parameters are characterized, but not tested in manufacturing.
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FIGURE 32-27: PARALLEL MASTER PORT WRITE TIMING DIAGRAM

TPB TpPB

| | | | |
| | | | | |
PBCIock T\ T\ T\ T\ T\
| | |

I
PMA<13:18> Address X

I |l«— | PM2+PM3—— I | I |

PMD<7:0> l‘( Address<7:0> X Data >—L

| [ — PM12—>|

I | | |

I I I I

PMRD | | | | | I | |
I I | | |<—PM11 I |

PMWR | | | | | \ | |
| | |«—PM1-—>| | |

PMALL/PMALH | I I |
I I I I

I |

|
|
|
|
I— |
|
|

|
|
pMCS<21> | / '
|
|

TABLE 32-41: PARALLEL MASTER PORT WRITE TIMING REQUIREMENTS

Standard Operating Conditions: 2.3V to 3.6V

(unless otherwise stated)

Operating temperature  -40°C < TA < +85°C for Industrial
-40°C < TA < +105°C for V-Temp

AC CHARACTERISTICS

Pz’i\lrgm. Symbol Characteristics® Min. | Typical | Max. Units Conditions
PM11 |TwR PMWR Pulse Width — 1TpPB — — —
PM12 |Tovsu Data Out Valid before PMWR or — 27TpPB — — —
PMENB goes Inactive (data setup
time)
PM13 |TovHoLD |PMWR or PMEMB Invalid to Data — 1TpPB — — —
Out Invalid (data hold time)

Note 1: These parameters are characterized, but not tested in manufacturing.
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64-Lead Plastic Quad Flat, No Lead Package (MR) — 9x9x0.9 mm Body [QFN]

With 0.40 mm Contact Length

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
c1 '
w2 ‘
o I
HH0000000000000( :
O !
—
— —
— — f
— —
— —
c2 - — G
= =1
— —
L — — T
— —
— —
— —
— Y1
— —
— - |
— - LHI0000000000000<
xt = |-
SILK SCREEN
RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits] MIN | NOM | MAX
Contact Pitch E 0.50 BSC
Optional Center Pad Width W2 7.35
Optional Center Pad Length T2 7.35
Contact Pad Spacing C1 8.90
Contact Pad Spacing C2 8.90
Contact Pad Width (X64) X1 0.30
Contact Pad Length (X64) Y1 0.85
Distance Between Pads G 0.20
Notes:

1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Tech

nology Drawing No. C04-2149A
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EMAC1SAO (Ethernet Controller MAC Station Address

(0 T PP U PP PSPPI 320
EMAC1SALl (Ethernet Controller MAC Station Address
L) s 321
EMAC1SA2 (Ethernet Controller MAC Station Address
) PO S U PPRRPRPRt 322
EMAC1SUPP (Ethernet Controller MAC PHY Support) .
313
EMACLTEST (Ethernet Controller MAC Test).......... 314
ETHALGNERR (Ethernet Controller Alignment Errors
SEAtIStICS) vvveveeeieiiieiiee e 305
ETHCONL1 (Ethernet Controller Control 1)................ 284
ETHCONZ2 (Ethernet Controller Control 2)................ 286
ETHFCSERR (Ethernet Controller Frame Check Se-
guence Error StatiStiCs) .......ccoeeeviveeriiereriieeens 304
ETHFRMRXOK (Ethernet Controller Frames Received
OK StatiStiCS) ..uvvvveereeeieiiiiieie e ee e 303
ETHFRMTXOK (Ethernet Controller Frames Transmit-
ted OK StatiStiCs) ....cvvveeriiiiieiieeeieiniiiieee e 300
ETHHTO (Ethernet Controller Hash Table 0). .288

ETHHT1 (Ethernet Controller Hash Table 1) ..... ....288
ETHIEN (Ethernet Controller Interrupt Enable)........
ETHIRQ (Ethernet Controller Interrupt Request)....... 295
ETHMCOLFRM (Ethernet Controller Multiple Collision

Frames StatistiCS) .....vvvevveevviiiieieieeeerriiieieee e 302
ETHPMO (Ethernet Controller Pattern Match Offset) 290
ETHPMCS (Ethernet Controller Pattern Match Check-

SUIM) ettt ee et ee e e e st ee e e e s e s eeee e s e ennnneneees 290
ETHRXFC (Ethernet Controller Receive Filter Configura-
[110] ) PR OUURP 291
ETHRXOVFLOW (Ethernet Controller Receive Overflow
SEAtISTICS) vvveveeeieiiieiiee e 299
ETHRXST (Ethernet Controller RX Packet Descriptor
Start AdAreSS) ..eeuveeeeeiiiieeieee e 287
ETHRXWM (Ethernet Controller Receive Watermarks) .
293
ETHSCOLFRM (Ethernet Controller Single Collision
Frames StatistiCS) ....uvvvevveevviiiiiieeeeeeeiiieieee e 301
ETHSTAT (Ethernet Controller Status)...........cccc..... 297
ETHTXST (Ethernet Controller TX Packet Descriptor
Start AdAreSS) ..eeuveeeeeiiiiieiiee e 287
I2CXCON (12C CONLrOl) ..cocvvieiiieiieiiieiie e 199
I2CXSTAT (I12C Status) ....coovvveeirieeeeiiiiieee e ee e 201
ICXCON (Input Capture "X’ Control) .......cccceevevvvvnnnnn. 183
IECx (Interrupt Enable Control).......... .91

IFSx (Interrupt Flag Status)...

INTCON (Interrupt Control)... ...89
INTSTAT (Interrupt Status) ........ceeveeeeriiieeiniieeesieeee 90
IPCx (Interrupt Priority Control)........ccccvvveveeeeiiiiennnn. 92
NVMADDR (Flash Address) ......cccveveeeveiiieieeeeeeeniinnns 66
NVMCON (Programming Control) ..........cccceeevveernineen. 65
NVMDATA (Flash Program Data)... .67
NVMKEY (Programming Unlock)............. ...66
NVMSRCADDR (Source Data Address).. .67
OCXCON (Output Compare "X’ Control)...........c........ 187
OSCCON (Oscillator Control) .........ceevvcvveeeeeeiiiiieennn. 97
OSCTUN (FRC TUNING) ...veeiiiiiie it 100
PFABT (Prefetch Cache Abort Statistics) ................. 110
PMADDR (Parallel Port Address) ............ .. 217

PMAEN (Parallel Port Pin Enable).....
PMCON (Parallel Port Control)....
PMMODE (Parallel Port Mode).
PMSTAT (Parallel Port Status (Slave Modes only)... 219
RCON (Reset Control) .........ccceeeriiieniiieiiee e 71
RSWRST (Software Reset) ......cccccvveeeviiiiiieieeeeeiiies 72

RTCCON (RTC Control)......cccceerueeriiniieiiienieeieenn 223
RTCDATE (RTC Date Value) .........cccuvvveeeeeeninnennnnn. 228
RTCTIME (RTC Time Value).......ccceveveiieeieesieene. 227
SPIXCON (SPI Control) ........... . 191
SPIXSTAT (SPI Status) .............. . 193
T1CON (Type A Timer Control)...... . 169
TPTMR (Temporal Proximity Timer)........cccccccvvveennnns 90
TXCON (Type B Timer Control) ........ccceevvcvvvvereeennnns 174
ULADDR (USB Address)......cccceoueeiieeneeiieeniie e 150
U1BDTP1 (USB BDT Page 1).....cccoveveeeieenienieeene. 152
U1BDTP2 (USB BDT Page 2)......ccccevveeieerienieeene. 153
U1BDTP3 (USB BDT Page 3)...ccccceeieeeiieeieeiiee e 153

U1CNFG1 (USB Configuration 1)...
U1CON (USB Control)...................

U1EIE (USB Error Interrupt Enable).. . 146
U1EIR (USB Error Interrupt Status)........cccccoeevvveeee. 145
U1EPO-U1EP15 (USB Endpoint Control)................. 155
U1FRMH (USB Frame Number High) ...........cccccee.. 151
U1FRML (USB Frame Number LOW)............ccvveeen... 150
U1IE (USB Interrupt Enable) .......... . 144
U1IR (USB Interrupt) .......ccueennee . 143
UL1OTGCON (USB OTG Control)............. .141
U1OTGIE (USB OTG Interrupt Enable).................... 139
U1OTGIR (USB OTG Interrupt Status) ...........c........ 138
ULIOTGSTAT (USB OTG Status) ......cccceevveeruverneenn 140
U1PWRC (USB Power Control) .......ccccvvveeeevinnnnnnn. 142
U1SOF (USB SOF Threshold) .......cccccceeiiiiiiniiienne. 152
ULSTAT (USB Status) ......cceveeeveeriiiieesieie e sieenins 147

U1TOK (USB Token)............
UXxMODE (UARTx Mode) .....

UxXSTA (UARTX Status and Control) .... . 209
WDTCON (Watchdog Timer Control) ...........cccuveeee... 179
RESELS .. 69
ReVISION HiStOMY .....coooiiiiiieie s 420
RTCALRM (RTC ALARM CoNtrol)........cccovverrvreerineennnnen. 225
S
Serial Peripheral Interface (SPI)........ccccoiiiiiiiiiiiiiens 189
Software Simulator (MPLAB X SIM) ......ccooviviiiiiieiniieens 349
Special FEAUrES.....ccivi i 333
T
TIMErL MOdUIE........cocoviiiiiiiee e 167
Timer2/3, Timer4/5 MOdUules..........cccooveeeiiiieeiiiie e 171

Timing Diagrams
10-bit Analog-to-Digital Conversion (ASAM
RC<2:0> = 000) ....cuetieiaiieeieeiieaiee e eseeeseeens
10-bit Analog-to-Digital Conversion (ASAM
RC<2:0> =111, SAMC<4:0> = 00001)....
CAN 1O it

External CloCK .........cccociiiiieiiiiiiciee e
1/O CharacCteristiCS ........cooiiuiiiiiiie e
12Cx Bus Data (Master Mode) ..........cccceveeeeviciviennnnnn.
12Cx Bus Data (Slave Mode)............c..c......

12Cx Bus Start/Stop Bits (Master Mode)
12Cx Bus Start/Stop Bits (Slave Mode)....... .
Input Capture (CAPX) ..ooooviiiiiieiiee e
OCK/PWM ...ttt
Output Compare (OCX) ..cceovvveeeriieeeeieee e
Parallel Master Port Read ...........cccoevvvieeniieinineeene
Parallel Master Port WIite..........covueeeiiiiieeiiie e
Parallel Slave Port...........ccoooiiiiiiiiieeiiee e
SPIx Master Mode (CKE =0) ..
SPIx Master Mode (CKE = 1).. .
SPIx Slave Mode (CKE = 0) ...ccouveiiieeeeiiieeeeee e
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Note the following details of the code protection feature on Microchip devices:

. Microchip products meet the specification contained in their particular Microchip Data Sheet.

. Microchip believes that its family of products is one of the most secure families of its kind on the market today, when used in the

intended manner and under normal conditions.

. There are dishonest and possibly illegal methods used to breach the code protection feature. All of these methods, to our
knowledge, require using the Microchip products in a manner outside the operating specifications contained in Microchip’s Data
Sheets. Most likely, the person doing so is engaged in theft of intellectual property.

. Microchip is willing to work with the customer who is concerned about the integrity of their code.

. Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code protection does not

mean that we are guaranteeing the product as “unbreakable.”

Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection features of our
products. Attempts to break Microchip’s code protection feature may be a violation of the Digital Millennium Copyright Act. If such acts
allow unauthorized access to your software or other copyrighted work, you may have a right to sue for relief under that Act.

Information contained in this publication regarding device
applications and the like is provided only for your convenience
and may be superseded by updates. It is your responsibility to
ensure that your application meets with your specifications.
MICROCHIP MAKES NO REPRESENTATIONS OR
WARRANTIES OF ANY KIND WHETHER EXPRESS OR
IMPLIED, WRITTEN OR ORAL, STATUTORY OR
OTHERWISE, RELATED TO THE INFORMATION,
INCLUDING BUT NOT LIMITED TO ITS CONDITION,
QUALITY, PERFORMANCE, MERCHANTABILITY OR
FITNESS FOR PURPOSE. Microchip disclaims all liability
arising from this information and its use. Use of Microchip
devices in life support and/or safety applications is entirely at
the buyer’s risk, and the buyer agrees to defend, indemnify and
hold harmless Microchip from any and all damages, claims,
suits, or expenses resulting from such use. No licenses are
conveyed, implicity or otherwise, under any Microchip
intellectual property rights unless otherwise stated.

Microchip received ISO/TS-16949:2009 certification for its worldwide
headquarters, design and wafer fabrication facilities in Chandler and
Tempe, Arizona; Gresham, Oregon and design centers in California
and India. The Company’s quality system processes and procedures
are for its PIC® MCUs and dsPIC® DSCs, KEELOQ® code hopping
devices, Serial EEPROMSs, microperipherals, nonvolatile memory and
analog products. In addition, Microchip’s quality system for the design
and manufacture of development systems is ISO 9001:2000 certified.
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Trademarks

The Microchip name and logo, the Microchip logo, AnyRate,
dsPIC, FlashFlex, flexPWR, Heldo, JukeBlox, KeeLoq,
KeelLoq logo, Kleer, LANCheck, LINK MD, MediaLB, MOST,
MOST logo, MPLAB, OptoLyzer, PIC, PICSTART, PIC32 logo,
RightTouch, SpyNIC, SST, SST Logo, SuperFlash and UNI/O
are registered trademarks of Microchip Technology
Incorporated in the U.S.A. and other countries.

ClockWorks, The Embedded Control Solutions Company,
ETHERSYNCH, Hyper Speed Control, HyperLight Load,
IntelliMOS, mTouch, Precision Edge, and QUIET-WIRE are
registered trademarks of Microchip Technology Incorporated
in the U.S.A.

Analog-for-the-Digital Age, Any Capacitor, Anyln, AnyOut,
BodyCom, chipKIT, chipKIT logo, CodeGuard, dsPICDEM,
dsPICDEM.net, Dynamic Average Matching, DAM, ECAN,
EtherGREEN, In-Circuit Serial Programming, ICSP, Inter-Chip
Connectivity, JitterBlocker, KleerNet, KleerNet logo, MiWi,
motorBench, MPASM, MPF, MPLAB Certified logo, MPLIB,
MPLINK, MultiTRAK, NetDetach, Omniscient Code
Generation, PICDEM, PICDEM.net, PICkit, PICtall,
PureSilicon, RightTouch logo, REAL ICE, Ripple Blocker,
Serial Quad I/0O, SQI, SuperSwitcher, SuperSwitcher I, Total
Endurance, TSHARC, USBCheck, VariSense, ViewSpan,
WiperLock, Wireless DNA, and ZENA are trademarks of
Microchip Technology Incorporated in the U.S.A. and other
countries.

SQTP is a service mark of Microchip Technology Incorporated
in the U.S.A.

Silicon Storage Technology is a registered trademark of
Microchip Technology Inc. in other countries.

GestlIC is a registered trademarks of Microchip Technology
Germany Il GmbH & Co. KG, a subsidiary of Microchip
Technology Inc., in other countries.

All other trademarks mentioned herein are property of their
respective companies.
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