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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
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16-Bit Dual-Core

180MHz, 200MHz

12C, IrDA, LINbus, SPI, UART/USART
Brown-out Detect/Reset, DMA, Motor Control PWM, POR, PWM, QEI, WDT
21

88KB (88K x 8)

FLASH, PRAM

20K x 8

3V ~ 3.6V

A/D 23x12b; D/A 4x12b

Internal

-40°C ~ 85°C (TA)

Surface Mount

28-UQFN Exposed Pad

28-UQFN (6x6)

https://www.e-xfl.com/product-detail/microchip-technology/dspic33ch64mp202t-i-2n

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/dspic33ch64mp202t-i-2n-4382174
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

dsPIC33CH128MP508 FAMILY

2.6 Oscillator Value Conditions on 2.8 Targeted Applications
Device Start-up + Power Factor Correction (PFC):

If the PLL of the target device is enabled and - Interleaved PFC

configured for the device start-up oscillator, the - Critical Conduction PFC

maximum oscillator source frequency must be limited - Bridgeless PFC

to a certain frequency (see Section 6.0 “Oscillator

« DC/DC Converters:

with High-Frequency PLL”) to comply with device

PLL start-up conditions. This means that if the external

oscillator frequency is outside this range, the applica- - Half/Full-Bridge

tion must start up in the FRC mode first. The default - Phase-Shift Full-Bridge
PLL settings after a POR with an oscillator frequency - Resonant Converters
outside this range will violate the device operating « DC/AC:

speed.

Once the device powers up, the application firmware

- Half/Full-Bridge Inverter
- Resonant Inverter

can initialize the PLL SFRs, CLKDIV and PLLFBD, to a

suitable value, and then perform a clock switch to the

« Motor Control

Oscillator + PLL clock source. Note that clock switching - BLDC

must be enabled in the device Configuration Word. - PMSM
- SR

2.7 Unused 1/Os - ACIM

Unused I/O pins should be configured as outputs and

driven to a logic low state.

in Figure 2-4 through Figure 2-6.

Alternatively, connect a 1k to 10k resistor between Vss
and unused pins, and drive the output to logic low.

FIGURE 2-4: INTERLEAVED PFC

- Buck, Boost, Forward, Flyback, Push-Pull

Examples of typical application connections are shown
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FIGURE 3-11: BIT-REVERSED ADDRESSING EXAMPLE
Sequential Address
b15/b14|b13|b12|b11(b10{ b9 [ b8 | b7 | b6 | b5 | b4 | b3 | b2 | b1| O
Bit Locations Swapped Left-to-Right
Around Center of Binary Value
b15/b14|b13|b12|(b11|b10|b9 | b8 | b7 | b6 | b5| b1 | b2 | b3 | b4 | O
Bit-Reversed Address
Pivot Point XB = 0x0008 for a 16-Word Bit-Reversed Buffer
TABLE 3-21: BIT-REVERSED ADDRESSING SEQUENCE (16-ENTRY)
Normal Address Bit-Reversed Address

A3 A2 A1 A0 Decimal A3 A2 A1 A0 Decimal
0 0 0 0 0 0 0 0 0 0

0 0 0 1 1 1 0 0 0 8

0 0 1 0 2 0 1 0 0 4

0 0 1 1 3 1 1 0 0 12

0 1 0 0 4 0 0 1 0 2

0 1 0 1 5 1 0 1 0 10

0 1 1 0 6 0 1 1 0 6

0 1 1 1 7 1 1 1 0 14

1 0 0 0 8 0 0 0 1 1

1 0 0 1 9 1 0 0 1 9

1 0 1 0 10 0 1 0 1 5

1 0 1 1 11 1 1 0 1 13

1 1 0 0 12 0 0 1 1 3

1 1 0 1 13 1 0 1 1 11

1 1 1 0 14 0 1 1 1 7

1 1 1 1 15 1 1 1 1 15
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TABLE 3-23: MASTER INTERRUPT VECTOR DETAILS (CONTINUED)

Interrupt Source Vector IRQ IVT Address Interrupt Bit Location
# # Flag Enable Priority

PEVTA — PWM Event A 177 169 0x000166 IFS10<9> | IEC10<9> IPC42<6:4>
PEVTB — PWM Event B 178 170 0x000168 IFS10<10> | IEC10<10> | IPC42<10:8>
PEVTC — PWM Event C 179 171 0x00016A IFS10<11> | IEC10<11> | IPC42<14:12>
PEVTD — PWM Event D 180 172 0x00016C IFS10<12> | IEC10<12> IPC43<2:0>
PEVTE — PWM Event E 181 173 0x00016E IFS10<13> | IEC10<13> IPC43<6:4>
PEVTF — PWM Event F 182 174 0x000170 IFS10<14> | IEC10<14> | IPC43<10:8>
CLC3P — CLC3 Positive Edge 183 175 0x000172 IFS10<15> | IEC10<15> | IPC43<14:12>
CLC4P — CLC4 Positive Edge 184 176 0x000174 IFS11<0> IEC11<0 IPC44<2:0>
CLC1N — CLC1 Negative Edge 185 177 0x000176 IFS11<1> IEC11<1 IPC44<6:4>
CLC2N - CLC2 Negative Edge 186 178 0x000178 IFS11<2> IEC11<2 IPC44<10:8>
CLC3N - CLC3 Negative Edge 187 179 0x00017A IFS11<3> IEC11<3 |IPC44<14:>12>
CLC4N — CLC4 Negative Edge 188 180 0x00017C IFS11<4> IEC11<4 IPC45<2:0>
Reserved 189-196 | 181-188 | 0x0017E-0x0018C — — —
U1EVT — UART1 Event 197 189 0x00018E IFS11<13> | IF2C11<13> | |PC47<6:4>
U2EVT — UART2 Event 198 190 0x000190 IFS11<14> | IF2C11<14> | IPC47<12:8>

© 2017-2018 Microchip Technology Inc. DS70005319B-page 99
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TABLE 3-40: MASTER PPS OUTPUT CONTROL REGISTERS
Register Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit1 Bit 0
RPORO = = RP33R5 | RP33R4 | RP33R3 | RP33R2 | RP33R1 | RP33R0O = = RP32R5 | RP32R4 | RP32R3 | RP32R2 | RP32R1 RP32R0
RPOR1 = = RP35R5 | RP35R4 | RP35R3 | RP35R2 | RP35R1 | RP35R0 = = RP34R5 | RP34R4 | RP34R3 | RP34R2 | RP34R1 RP34R0
RPOR2 = = RP37R5 | RP37R4 | RP37R3 | RP37R2 | RP37R1 | RP37R0 = = RP36R5 | RP36R4 | RP36R3 | RP36R2 | RP36R1 RP36R0O
RPOR3 — — RP39R5 | RP39R4 | RP39R3 | RP39R2 | RP39R1 | RP39R0O — — RP38R5 | RP38R4 | RP38R3 | RP38R2 | RP38R1 RP38R0O
RPOR4 — — RP41R5 | RP41R4 | RP41R3 | RP41R2 | RP41R1 | RP41R0 — — RP40R5 | RP40R4 | RP40R3 | RP40R2 | RP40R1 RP40R0
RPOR5 — — RP43R5 | RP43R4 | RP43R3 | RP43R2 | RP43R1 | RP43R0 — — RP42R5 | RP42R4 | RP42R3 | RP42R2 | RP42R1 RP42R0
RPOR6 — — RP45R5 | RP45R4 | RP45R3 | RP45R2 | RP45R1 | RP45R0 — — RP44R5 | RP44R4 | RP44R3 | RP44R2 | RP44R1 RP44R0
RPOR7 — — RP47R5 | RP47R4 | RP47R3 | RP47R2 | RP47R1 | RP47R0 — — RP46R5 | RP46R4 | RP46R3 | RP46R2 | RP46R1 RP46R0O
RPOR8 — — RP49R5 | RP49R4 | RP49R3 | RP49R2 | RP49R1 | RP49R0O — — RP48R5 | RP48R4 | RP48R3 | RP48R2 | RP48R1 RP48R0O
RPOR9 — — RP51R5 | RP51R4 | RP51R3 | RP51R2 | RP51R1 | RP51R0 — — RP50R5 | RP50R4 | RP50R3 | RP50R2 | RP50R1 RP50R0
RPOR10 — — RP53R5 | RP53R4 | RP53R3 | RP53R2 | RP53R1 | RP53R0O — — RP52R5 | RP52R4 | RP52R3 | RP52R2 | RP52R1 RP52R0
RPOR11 — — RP55R5 | RP55R4 | RP55R3 | RP55R2 | RP55R1 | RP55R0 — — RP54R5 | RP54R4 | RP54R3 | RP54R2 | RP54R1 RP54R0
RPOR12 — — RP57R5 | RP57R4 | RP57R3 | RP57R2 | RP57R1 | RP57R0 — — RP56R5 | RP56R4 | RP56R3 | RP56R2 | RP56R1 RP56R0
RPOR13 — — RP59R5 | RP59R4 | RP59R3 | RP59R2 | RP59R1 | RP59R0O — — RP58R5 | RP58R4 | RP58R3 | RP58R2 | RP58R1 RP58R0O
RPOR14 — — RP61R5 | RP61R4 | RP61R3 | RP61R2 | RP61R1 | RP61R0O — — RP60R5 | RP60R4 | RP60OR3 | RP60R2 | RP60OR1 RP60R0O
RPOR15 — — RP63R5 | RP63R4 | RP63R3 | RP63R2 | RP63R1 | RP63R0O — — RP62R5 | RP62R4 | RP62R3 | RP62R2 | RP62R1 RP62R0
RPOR16 — — RP65R5 | RP65R4 | RP65R3 | RP65R2 | RP65R1 | RPG65R0O — — RP64R5 | RP64R4 | RP64R3 | RP64R2 | RP64R1 RP64R0O
RPOR17 — — RP67R5 | RP67R4 | RP67R3 | RP67R2 | RP67R1 | RP67R0O — — RP66R5 | RP66R4 | RP66R3 | RP66R2 | RP66R1 RP66R0O
RPOR18 — — RP69R5 | RP69R4 | RP6IR3 | RP69R2 | RP69R1 | RPGIRO — — RP68R5 | RP68R4 | RP68R3 | RP68R2 | RP68R1 RP68R0O
RPOR19 — — RP71R5 | RP71R4 | RP71R3 | RP71R2 | RP71R1 | RP71R0 — — RP70R5 | RP70R4 | RP70R3 | RP70R2 | RP70R1 RP70R0
RPOR20 — — RP177R5 | RP177R4 | RP177R3 | RP177R2 | RP177R1 | RP177R0 — — RP176R5 | RP176R4 | RP176R3 | RP176R2 | RP176R1 | RP176R0
RPOR21 — — RP179R5 | RP179R4 | RP179R3 | RP179R2 | RP179R1 | RP179R0 — — RP178R5 | RP178R4 | RP178R3 | RP178R2 | RP178R1 | RP178R0
RPOR22 — — RP181R5 | RP181R4 | RP181R3 | RP181R2 | RP181R1 | RP181R0 — — RP180R5 | RP180R4 | RP180R3 | RP180R2 | RP180R1 | RP180R0
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REGISTER 3-160: ADCON2H: ADC CONTROL REGISTER 2 HIGH

HSC/R-0 HSC/R-0 u-0 u-0 U-0 U-0 R/W-0 R/W-0
REFRDY REFERR — — — — SHRSAMC9 | SHRSAMCS8
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
SHRSAMC7 | SHRSAMC6 | SHRSAMC5 | SHRSAMC4 | SHRSAMC3 | SHRSAMC2 | SHRSAMC1 | SHRSAMCO
bit 7 bit 0
Legend: U = Unimplemented bit, read as ‘0’
R = Readable bit W = Writable bit HSC = Hardware Settable/Clearable bit
-n = Value at POR ‘1" = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 REFRDY: Band Gap and Reference Voltage Ready Flag bit

1 = Band gap is ready
0 = Band gap is not ready
bit 14 REFERR: Band Gap or Reference Voltage Error Flag bit
1 = Band gap was removed after the ADC module was enabled (ADON = 1)
0 = No band gap error was detected
bit 13-10 Unimplemented: Read as ‘0’
bit 9-0 SHRSAMC<9:0>: Shared ADC Core Sample Time Selection bits

These bits specify the number of shared ADC Core Clock Periods (TADCORE) for the shared ADC core
sample time (Sample Time = (SHRSAMC<9:0> + 2) * TADCORE).
1111111111 = 1025 TADCORE

0000000001 = 3 TADCORE
0000000000 = 2 TADCORE

DS70005319B-page 228 © 2017-2018 Microchip Technology Inc.
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REGISTER 3-176: ADSTATL: ADC DATA READY STATUS REGISTER LOW

HSC/R-0 HSC/R-0 HSC/R-0 HSC/R-0 HSC/R-0 HSC/R-0 HSC/R-0 HSC/R-0
AN<15:8>RDY
bit 15 bit 8

HSC/R-0 HSC/R-0 HSC/R-0 HSC/R-0 HSC/R-0 HSC/R-0 HSC/R-0 HSC/R-0

AN<7:0>RDY
bit 7 bit 0
Legend: U = Unimplemented bit, read as ‘0’
R = Readable bit W = Writable bit HSC = Hardware Settable/Clearable bit
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-0 AN<15:0>RDY: Common Interrupt Enable for Corresponding Analog Input bits

1 = Channel conversion result is ready in the corresponding ADCBUFx register
0 = Channel conversion result is not ready

REGISTER 3-177: ADSTATH: ADC DATA READY STATUS REGISTER HIGH

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 HSC/R-0 HSC/R-0 HSC/R-0 HSC/R-0 HSC/R-0
— — — AN<20:16>RDY

bit 7 bit 0

Legend: U = Unimplemented bit, read as ‘0’

R = Readable bit W = Writable bit HSC = Hardware Settable/Clearable bit

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

bit 15-5 Unimplemented: Read as ‘0’

bit 4-0 AN<20:16>RDY: Common Interrupt Enable for Corresponding Analog Input bits

1 = Channel conversion result is ready in the corresponding ADCBUFx register
0 = Channel conversion result is not ready

© 2017-2018 Microchip Technology Inc. DS70005319B-page 239
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TABLE 4-20: SLAVE INTERRUPT VECTOR DETAILS

Interrupt Source Ve;tor ";Q IVT Address Interrupt Bt Location

Flag Enable Priority

INTO — External Interrupt O 8 0 0x000014 IFS0<0> IEC0<0> IPC0<2:0>
T1 - Timer1 9 1 0x000016 IFS0<1> IEC0<1> IPC0<6:4>
CNA — Change Notice Interrupt A 10 2 0x000018 IFS0<2> IEC0<2> IPC0<10:8>
CNB — Change Notice Interrupt B 11 3 0x00001A IFS0<3> IEC0<3> IPC0<14:12>
DMAO — DMA Channel 0 12 4 0x00002C IFS0<4> IEC0<4> IPC1<2:0>
Reserved 13 5 0x00002E — — —
CCP1 — Input Capture/Output Compare 1 14 6 0x000020 IFS0<6> IEC0<6> IPC1<10:8>
CCT1 - CCP1 Timer 15 7 0x000022 IFS0<7> IEC0<7> IPC1<14:12>
DMA1 — DMA Channel 1 16 8 0x000024 IFS0<8> IEC0<8> IPC2<2:0>
SPI1RX — SPI1 Receiver 17 9 0x000026 IFS0<9> IEC0<9> IPC2<6:4>
SPI1TX — SPI1 Transmitter 18 10 0x000028 IFS0<10> IEC0<10> IPC2<10:8>
U1RX — UART1 Receiver 19 11 0x00002A IFS0<11> IEC0<11> | IPC2<14:12>
U1TX — UART1 Transmitter 20 12 0x00002C IFS0<12> IEC0<12> IPC3<2:0>
ECCSBE - ECC Single Bit Error 21 13 0x00002E IFS0<13> IEC0<13> IPC3<6:4>
NVM — NVM Write Complete 22 14 0x000030 IFS0<14> IEC0<14> IPC3<10:8>
INT1 — External Interrupt 1 23 15 0x000032 IFS0<15> IEC0<15> | IPC3<14:12>
SI12C1 - 12C1 Slave Event 24 16 0x000034 IFS1<0> IEC1<0> IPC4<2:0>
MI2C1 — 12C1 Master Event 25 17 0x000036 IFS1<1> IEC1<1> IPC4<6:4>
Reserved 26 18 0x000038 — — —
CNC - Change Notice Interrupt C 27 19 0x00003A IFS1<3> IEC1<3> IPC4<14:12>
INT2 — External Interrupt 2 28 20 0x00003C IFS1<4> IEC1<4> IPC5<2:0>
Reserved 29-30 | 21-22 | 0x00003E-0x000040 — — —
CCP2 — Input Capture/Output Compare 2 31 23 0x000042 IFS1<7> IEC1<7> IPC5<14:12>
CCT2 — CCP2 Timer 32 24 0x000044 IFS1<8> IEC1<8> IPC6<2:0>
Reserved 33 25 0x000046 IFS1<9> IEC1<9> IPC6<6:4>
INT3 — External Interrupt 3 34 26 0x000048 IFS1<10> IEC1<10> IPC6<10:8>
Reserved 35-42 | 27-34 | 0x00004A-0x000058 — — —
CCP3- Input Capture/Output Compare 3 43 35 0x00005A IFS2<3> IEC2<3> IPC8<14:12>
CCT3 — CCP3 Timer 44 36 0x00005C IFS2<4> IEC2<4> IPC9<2:0>
Reserved 45-47 | 37-39 | 0x00005E-0x000062 — — —
CCP4 — Input Capture/Output Compare 4 48 40 0x000064 IFS2<8> IEC2<8> IPC10<2:0>
CCT4 — CCP4 Timer 49 41 0x000066 IFS2<9> IEC2<9> IPC10<6:4>
Reserved 50-55 | 42-47 | 0x000068-0x000072 — — —
QEI1 — Position Counter Compare 56 48 0x000074 IFS3<0> IEC3<0> IPC12<2:0>
U1E — UART1 Error Interrupt 57 49 0x000076 IFS3<1> IEC3<1> IPC12<6:4>
Reserved 58-71 | 50-63 | 0x000078-0x000092 — — —
12C1BC - 12C1 Bus Collision 72 64 0x000094 IFS4<0> IEC4<0> IPC16<2:0>
Reserved 73-74 | 65-66 | 0x000096-0x000098 — — —
PWM1 — PWM Generator 1 75 67 0x00009A IFS4<3> IEC4<3> | IPC16<14:12>
PWM2 — PWM Generator 2 76 68 0x00009C IFS4<4> IEC4<4> IPC17<2:0>
PWM3 — PWM Generator 3 77 69 0x00009E IFS4<5> IEC4<5> IPC17<6:4>
PWM4 — PWM Generator 4 78 70 0x0000A0 IFS4<6> IEC4<6> IPC17<10:8>
PWM5 — PWM Generator 5 79 71 0x0000A2 IFS4<7> IEC4<7> | IPC17<14:12>
PWM6 — PWM Generator 6 80 72 0x0000A4 IFS4<8> IEC4<8> IPC18<2:0>
PWM7 — PWM Generator 7 81 73 0x0000A6 IFS4<9> IEC4<9> IPC18<6:4>
PWM8 — PWM Generator 8 82 74 0x0000A8 IFS4<10> IEC4<10> | IPC18<10:8>

DS70005319B-page 316
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TABLE 4-30: SLAVE REMAPPABLE OUTPUT PIN REGISTERS

Register S1RP Pin 1/0 Port
RPORO0<5:0> S1RP32 Port Pin S1RBO
RPORO0<13:8> S1RP33 Port Pin S1RB1
RPOR1<5:0> S1RP34 Port Pin S1RB2
RPOR1<13:8> S1RP35 Port Pin S1RB3
RPOR2<5:0> S1RP36 Port Pin S1RB4
RPOR2<13:8> S1RP37 Port Pin S1RB5
RPOR3<5:0> S1RP38 Port Pin S1RB6
RPOR3<13:8> S1RP39 Port Pin S1RB7
RPOR4<5:0> S1RP40 Port Pin S1RB8
RPOR4<13:8> S1RP41 Port Pin S1IRB9
RPOR5<5:0> S1RP42 Port Pin STRB10
RPOR5<13:8> S1RP43 Port Pin S1IRB11
RPORG6<5:0> S1RP44 Port Pin S1IRB12
RPORG6<13:8> S1RP45 Port Pin S1RB13
RPOR7<5:0> S1RP46 Port Pin S1RB14
RPOR7<13:8> S1RP47 Port Pin STRB15
RPOR8<5:0> S1RP48 Port Pin S1RCO
RPOR8<13:8> S1RP49 Port Pin S1RC1
RPOR9<5:0> S1RP50 Port Pin S1RC2
RPOR9<13:8> S1RP51 Port Pin S1RC3
RPOR10<5:0> S1RP52 Port Pin S1RC4

RPOR10<13:8> S1RP53 Port Pin S1RC5
RPOR11<5:0> S1RP54 Port Pin S1RC6
RPOR11<13:8> S1RP55 Port Pin S1RC7
RPOR12<5:0> S1RP56 Port Pin S1RC8
RPOR12<13:8> S1RP57 Port Pin S1RC9
RPOR13<5:0> S1RP58 Port Pin STRC10
RPOR13<13:8> S1RP59 Port Pin S1IRC11
RPOR14<5:0> S1RP60 Port Pin STRC12
RPOR14<13:8> S1RP61 Port Pin S1RC13
RPOR15<5:0> S1RP62 Port Pin S1IRC14
RPOR15<13:8> S1RP63 Port Pin S1IRC15
RPOR16<5:0> S1RP64 Port Pin S1RDO
RPOR16<13:8> S1RP65 Port Pin S1RD1
RPOR17<5:0> S1RP66 Port Pin S1IRD2
RPOR17<13:8> S1RP67 Port Pin S1RD3
RPOR18<5:0> S1RP68 Port Pin S1RD4
RPOR18<13:8> S1RP69 Port Pin S1RD5
RPOR19<5:0> S1RP70 Port Pin S1IRD6
RPOR19<13:8> S1RP71 Port Pin S1IRD7

S1RP181-S1RP176 Reserved

RPOR20<5:0> S1RP170 Virtual Pin S1RPVO
RPOR20<13:8> S1RP171 Virtual Pin S1RPV1
RPOR21<5:0> S1RP172 Virtual Pin S1RPV2
RPOR21<13:8> S1RP173 Virtual Pin S1RPV3
RPOR22<5:0> S1RP174 Virtual Pin S1RPV4
RPOR22<13:8> S1RP175 Virtual Pin S1RPV5

DS70005319B-page 350 © 2017-2018 Microchip Technology Inc.
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REGISTER 4-72: RPOR12: PERIPHERAL PIN SELECT OUTPUT REGISTER 12

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

— — RP57R5 RP57R4 RP57R3 RP57R2 RP57R1 RP57R0
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

— — RP56R5 RP56R4 RP56R3 RP56R2 RP56R1 RP56R0
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 15-14 Unimplemented: Read as ‘0’
bit 13-8 RP57R<5:0>: Peripheral Output Function is Assigned to STRP57 Output Pin bits

(see Table 4-31 for peripheral function numbers)

bit 7-6 Unimplemented: Read as ‘0’
bit 5-0 RP56R<5:0>: Peripheral Output Function is Assigned to STRP56 Output Pin bits

(see Table 4-31 for peripheral function numbers)

REGISTER 4-73: RPOR13: PERIPHERAL PIN SELECT OUTPUT REGISTER 13

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

— — RP59R5 RP59R4 RP59R3 RP59R2 RP59R1 RP59R0
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

— — RP58R5 RP58R4 RP58R3 RP58R2 RP58R1 RP58R0
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 15-14 Unimplemented: Read as ‘0’
bit 13-8 RP59R<5:0>: Peripheral Output Function is Assigned to STRP59 Output Pin bits

(see Table 4-31 for peripheral function numbers)

bit 7-6 Unimplemented: Read as ‘0’
bit 5-0 RP58R<5:0>: Peripheral Output Function is Assigned to STRP58 Output Pin bits

(see Table 4-31 for peripheral function numbers)
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REGISTER 4-89: ADCONA4L: ADC CONTROL REGISTER 4 LOW

U-0 U-0 uU-0 uU-0 U-0 U-0 r-0 r-0
bit 15 bit 8
uU-0 U-0 u-0 u-0 uU-0 u-0 R/W-0 R/W-0
— — — — — — SAMC1EN | SAMCOEN
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’ = Bitis set ‘0’ = Bit is cleared x = Bit is unknown

bit 15-10 Unimplemented: Read as ‘0’

bit 9-8 Reserved: Must be written as ‘0’
bit 7-2 Unimplemented: Read as ‘0’
bit 1 SAMC1EN: Dedicated ADC Core 1 Conversion Delay Enable bit

1 = After trigger, the conversion will be delayed and the ADC core will continue sampling during the
time specified by the SAMC<9:0> bits in the ADCORE1L register

0 = After trigger, the sampling will be stopped immediately and the conversion will be started on the
next core clock cycle

bit 0 SAMCOEN: Dedicated ADC Core 0 Conversion Delay Enable bit

1 = After trigger, the conversion will be delayed and the ADC core will continue sampling during the
time specified by the SAMC<9:0> bits in the ADCOREOL register

0 = After trigger, the sampling will be stopped immediately and the conversion will be started on the
next core clock cycle
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REGISTER 4-91: ADCONSL: ADC CONTROL REGISTER 5 LOW

HSC/R-0 U-0 U-0 U-0 U-0 uU-0 HSC/R-0 HSC/R-0
SHRRDY — — — — — C1RDY CORDY
bit 15 bit 8
R/W-0 U-0 U-0 U-0 u-0 uU-0 R/W-0 R/W-0
SHRPWR — — — — — C1PWR COPWR
bit 7 bit 0

Legend: U = Unimplemented bit, read as ‘0’

R = Readable bit W = Writable bit HSC = Hardware Settable/Clearable bit

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 SHRRDY: Shared ADC Core Ready Flag bit

1 = ADC core is powered and ready for operation
0 = ADC core is not ready for operation

bit 14-10 Unimplemented: Read as ‘0’
bit 9 C1RDY: Dedicated ADC Core 1 Ready Flag bit

1 = ADC Core 1 is powered and ready for operation
0 = ADC Core 1 is not ready for operation

bit 8 CORDY: Dedicated ADC Core 0 Ready Flag bit

1 = ADC Core 0 is powered and ready for operation
0 = ADC Core 0 is not ready for operation

bit 7 SHRPWR: Shared ADC Core Power Enable bit
1 = ADC core is powered
0 = ADC core is off
bit 6-2 Unimplemented: Read as ‘0’
bit 1 C1PWR: Dedicated ADC Core 1 Power Enable bit
1 = ADC Core 1 is powered
0 = ADC Core 1 is off
bit 0 COPWR: Dedicated ADC Core 0 Power Enable bit

1 = ADC Core 0 is powered
0 = ADC Core 0 is off
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6.0 OSCILLATOR WITH
HIGH-FREQUENCY PLL
Note 1: This data sheet summarizes the features

of the dsPIC33CH128MP508 family of
devices. It is not intended to be a compre-
hensive reference source. To complement
the information in this data sheet, refer to
“Oscillator Module with High-Speed
PLL” (DS70005255) in the “dsPIC33/
PIC24 Family Reference Manual”, which is
available from the Microchip web site
(www.microchip.com).

The dsPIC33CH128MP508 family oscillator with

high-frequency PLL includes these characteristics:

» Master and Core Subsystems

* Internal and External Oscillator Sources Shared
between Master and Slave Cores

» Master and Slave Independent On-Chip
Phase-Locked Loop (PLL) to Boost Internal
Operating Frequency on Select Internal and
External Oscillator Sources

» Master and Slave Independent Auxiliary PLL
(APLL) Clock Generator to Boost Operating
Frequency for Peripherals

* Master and Slave Independent Doze mode for
System Power Savings

» Master and Slave Independent Scalable
Reference Clock Output (REFCLKO)

* On-the-Fly Clock Switching between Various
Clock Sources

« Fail-Safe Clock Monitoring (FSCM) that Detects
Clock Failure and Permits Safe Application
Recovery or Shutdown

A block diagram of the dsPIC33CH128MP508 oscillator
system is shown in Figure 6-1.

FIGURE 6-1: MASTER AND SLAVE CORE SHARED CLOCK SOURCES BLOCK DIAGRAM
—» Master FCy
BFR BFRCCLK >
8 MHC; Master Core Clock Master Fp
FRCCLK Selection and L Master Fosc
POSCCLK PLL/DIV —» Master VCO Outputs
LPRCCLK SUbSyStem » Master APLL and
FRC AVCO Outputs
TN 8 MHz - Master REFCLKO
0SCOo
Posc(? — Slave Fcy
Oscl LPRCCLK Slave Core Clock —» Slave Fp
POSCCLK Selection and —» Slave Fosc
LPRC FRCCLK PLL/DIV — Slave VCO Outputs
32 kHz BFRCCLK Subsystem |y, Slave APLL and
AVCO Outputs
—» Slave REFCLKO
Note 1: FRC Oscillator tuning bits are configured in the Master core OSCTUN register.

2: POSC is configured through the POSCMD<1:0> bits in the Master FOSC Configuration register.
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REGISTER 9-22: PGXxLEBH: PWM GENERATOR x LEADING-EDGE BLANKING REGISTER HIGH

uU-0 uU-0 uU-0 uU-0 uU-0 R/W-0 R/W-0 R/W-0
— — — — — pwmpci2® | pwmpci1(™ | pwmPciot
bit 15 bit 8
U-0 u-0 uU-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — — PHR PHF PLR PLF
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 PWMPCI<2:0>: PWM Source for PCI Selection bits(")
111 = PWM Generator #8 output is made available to PCI logic
110 = PWM Generator #7 output is made available to PCI logic
101 = PWM Generator #6 output is made available to PCI logic
100 = PWM Generator #5 output is made available to PCI logic
011 = PWM Generator #4 output is made available to PCI logic
010 = PWM Generator #3 output is made available to PCI logic
001 = PWM Generator #2 output is made available to PCI logic
000 = PWM Generator #1 output is made available to PCI logic

bit 7-4 Unimplemented: Read as ‘0’

bit 3 PHR: PWMxH Rising bit
1 = Rising edge of PWMxH will trigger the LEB duration counter
0 = LEB ignores the rising edge of PWMxH

bit 2 PHF: PWMxH Falling bit
1 = Falling edge of PWMxH will trigger the LEB duration counter
0 = LEB ignores the falling edge of PWMxH

bit 1 PLR: PWMXxL Rising bit
1 = Rising edge of PWMNxL will trigger the LEB duration counter
0 = LEB ignores the rising edge of PWMxL

bit 0 PLF: PWMXxL Falling bit

1 = Falling edge of PWMXxL will trigger the LEB duration counter
0 = LEB ignores the falling edge of PWMxL

Note 1: The selected PWM Generator source does not affect the LEB counter. This source can be optionally
used as a PCl input, PCI qualifier, PCI terminator or PCI terminator qualifier (see the description in
Register 9-17 and Register 9-18 for more information).
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REGISTER 11-5: DACxCONL: DACx CONTROL LOW REGISTER (CONTINUED)

bit 10

bit 9

bit 8

bit 7

bit 6

bit 5-3

bit 2

bit 1-0

Note 1:

CBE: Comparator Blank Enable bit

1 = Enables the analog comparator output to be blanked (gated off) during the recovery transition
following the completion of a slope operation

0 = Disables the blanking signal to the analog comparator; therefore, the analog comparator output is
always active

DACOEN: DACx Output Buffer Enable bit

1 = DACx analog voltage is connected to the DACOUT pin
0 = DACx analog voltage is not connected to the DACOUT pin

FLTREN: Comparator Digital Filter Enable bit

1 = Digital filter is enabled
0 = Digital filter is disabled

CMPSTAT: Comparator Status bits
The current state of the comparator output including the CMPPOL selection.
CMPPOL: Comparator Output Polarity Control bit

1 = Output is inverted

0 = Output is non-inverted

INSEL<2:0>: Comparator Input Source Select bits
Master

111 = Reserved

110 = Reserved

101 = SPGA2 output

100 = SPGA1 output

011 = CMPxD input pin

010 = SPGAS output

001 = CMPxB input pin

000 = CMPXA input pin

Slave

111 = Reserved

110 = Reserved

101 = SPGA2 output

100 = SPGA1 output

011 = S1CMPxD input pin

010 = SPGAS output

001 = S1CMPxB input pin

000 = S1CMPXA input pin

HYSPOL: Comparator Hysteresis Polarity Select bit
1 = Hysteresis is applied to the falling edge of the comparator output
0 = Hysteresis is applied to the rising edge of the comparator output
HYSSEL<1:0>: Comparator Hysteresis Select bits
11 =45 mv hysteresis

10 = 30 mv hysteresis

01 = 15 mv hysteresis

00 = No hysteresis is selected

Changing these bits during operation may generate a spurious interrupt.
The edge selection is a post-polarity selection via the CMPPOL bit.
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REGISTER 11-6:

DACxDATH: DACx DATA HIGH 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
DACDAT<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
DACDAT<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’ = Bit is cleared
bit 15-0 DACDAT<15:0>: DACx Data bits
This register specifies the high DACx data value.
REGISTER 11-7: DACxDATL: DACx DATA LOW 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
DACLOW<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
DACLOW<T7:0>
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

bit 15-0 DACLOW<15:0>: DACx Low Data bits

In Hysteretic mode, Slope Generator mode and Triangle mode, this register specifies the low data value

and/or limit for the DACx module.
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REGISTER 14-3: SPIxCON2L: SPIx CONTROL REGISTER 2 LOW

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 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — WLENGTH<4:0>(12)
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 15-5 Unimplemented: Read as ‘0’
bit 4-0 WLENGTH<4:0>: Variable Word Length bits(1:2)

11111 = 32-bit data
11110 = 31-bit data
11101 = 30-bit data
11100 = 29-bit data
11011 = 28-bit data
11010 = 27-bit data
11001 = 26-bit data
11000 = 25-bit data
10111 = 24-bit data
10110 = 23-bit data
10101 = 22-bit data
10100 = 21-bit data
10011 = 20-bit data
10010 = 19-bit data
10001 = 18-bit data
10000 = 17-bit data
01111 = 16-bit data
01110 = 15-bit data
01101 = 14-bit data
01100 = 13-bit data
01011 = 12-bit data
01010 = 11-bit data
01001 = 10-bit data
01000 = 9-bit data
00111 = 8-bit data
00110 = 7-bit data
00101 = 6-bit data
00100 = 5-bit data
00011 = 4-bit data
00010 = 3-bit data
00001 = 2-bit data
00000 = See MODE<32,16> bits in SPIXCON1L<11:10>

Note 1: These bits are effective when AUDEN = 0 only.
2: Varying the length by changing these bits does not affect the depth of the TX/RX FIFO.
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21.5 Regulator Control and Sleep Mode

As shown in Figure 21-1, both VREG1 and VREG2
together, share the total load for the Master and Slave.

The PLL for the Master and Slave is powered using a
separate regulator, as shown for VREG3 (VREGPLL).
The output voltages of these regulators can be con-
trolled by the user, which gives eligibility to save power
during Sleep mode.

As shown in Register 21-34, there are two control bits,
VREGxOV<1:0>, to control the output voltages of
these regulators. VREGCON<15> should be set to put
the regulator in Low-Power mode before going to
Sleep.

Before going to Sleep, the voltage regulator should be
changed to 1V (or 0.8V). The voltage regulators
communicate to the Slave or Master depending on the
scenario below.

REGISTER 21-34: VREGCON: VOLTAGE REGULATOR CONTROL REGISTER

r-0 U-0 U-0 U-0 u-0 u-0 U-0 U-0
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
— — VREG30V1 | VREG30VO0 | VREG20V1 | VREG20V0 | VREG10V1 | VREG10V0
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 15 Reserved: Maintain as ‘0’
bit 14-6 Unimplemented: Read as ‘0’
bit 5-4 VREG30V<1:0>: Low-Power Mode Enable bits

11/00 =VouT =1.5*VBG =1.2V
10 =Vout =1.25*VBG = 1.0V
01 = VouTt = VBG = 0.8V

bit 3-2 VREG20V<1:0>: Low-Power Mode Enable bits

11/00 =VouT =1.5*VBG =1.2V
10 =Vout =1.25*VBG = 1.0V
01 = VouT = VBG = 0.8V

bit 1-0 VREG10V<1:0>: Low-Power Mode Enable bits

11/00 =VouT =1.5*VBG =1.2V
10 =Vout =1.25*VBG = 1.0V
01 = VouT = VBG = 0.8V
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36-Lead Ultra Thin Plastic Quad Flat, No Lead Package (M5) - 5x5 mm Body [UQFN]

With Corner Anchors

Note: For the most current package drawings, please see the Microchip Packaging Specification located at

http://www.microchip.com/packaging

|

A
SEATING

PLANE
DETAIL A
Units MILLIMETERS

Dimension Limits| MIN | NOM | MAX
Number of Terminals N 36
Pitch e 0.40 BSC
Overall Height A 0.50 0.55 0.60
Standoff A1 0.00 0.02 0.05
Terminal Thickness A3 0.152 REF
Overall Length D 5.00 BSC
Exposed Pad Length D2 360 | 370 | 380
Overall Width E 5.00 BSC
Exposed Pad Width E2 3.60 3.70 3.80
Terminal Width b 0.15 0.20 0.25
Terminal Length L 0.30 0.40 0.50
Terminal-to-Exposed-Pad K 0.25 REF

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

2. Package is saw singulated

3. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-436A—M5 Sheet 2 of 2
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SLPxCONL (DACx Slope Control Low) ..........cccc...... 562
SLPxDAT (DACx Slope Data)........ccccceevveeneeenienneene
SPIXCON1H (SPIx Control 1 High)....
SPIXCON1L (SPIx Control 1 LOW) ...c.cevveeiiiiniieinee
SPIXCON2L (SPIx Control 2 LOW) ......cccevriienieenencene
SPIXIMSKH (SPIx Interrupt Mask High).... ...619
SPIXIMSKL (SPIx Interrupt Mask Low)..... ...618
SPIXSTATH (SPIx Status High)............ ...617

SPIXSTATL (SPIx Status Low) .......cccoeviviiiieiiinen. 615

SR (CPU STATUS)...cccveiieieirieeeee 41,104, 267, 323
SRMWEFDATA (Slave Read (Master Write)

FIFO Data).....cccevuieieniiiee e 428
SWMRFDATA (Slave Write (Master Read)

FIFO Data).....ccccecveeiiiiiieieieeceeeeeeee e 428
T1CON (Timer1 Control).......ccccceviriveiiniiiieniiieeeieenn 644
TRISx (Output Enable for PORTx Register) ............. 335
TRISx (Output Enable for PORTx)
UxBRG (UARTx Baud Rate)........cccccuveveiiieiiiiecins
UxBRGH (UARTx Baud Rate High).........c.ccccceeceens 594
UXINT (UARTX Interrupt)
UxMODE (UARTXx Configuration) ..........cccceeviieennns 586
UxMODEH (UARTx Configuration High) .................. 588
UxP1 (UARTx Timing Parameter 1)
UxP2 (UARTx Timing Parameter 2)...........ccccceeennee.
UxP3 (UARTx Timing Parameter 3).............ccccccueenee.

UxP3H (UARTx Timing Parameter 3 High)..
UxRXCHK (UARTx Receive Checksum)..................
UXRXREG (UARTx Receive Buffer) ...........cccccue.ee.
UxSCCON (UARTx Smart Card Configuration)........
UxSCINT (UARTx Smart Card Interrupt).................. 602
UXSTA (UARTX Status) ......cccoveeriiniiiniieeieeiieciees 590
UxSTAH (UARTXx Status High)
UxTXCHK (UARTX Transmit Checksum) ................. 599
UXTXREG (UARTx Transmit Buffer)............cccccceeee 595
VELXCNTH (Velocity x Counter High) ..
VELXCNTL (Velocity x Counter Low)....

VELxHLDH (Velocity x Counter Hold High).... ...576
VELxHLDL (Velocity x Counter Hold Low)...... ...576
VREGCON (Voltage Regulator Control)......... ... 702
WDTCONH (Watchdog Timer Control High) .. ... 707
WDTCONL (Watchdog Timer Control Low).............. 706

Regulator Control
Sleep MOdE.......c.ooiiiiiiiiii et 702

Revision HiStOory .........coiiiiiiiiiiee e 791

S

Serial Peripheral Interface (SPI1) .......coccoviiiiiiiiiiie 605
Control/Status Registers .
OVEIVIEW ... e

Serial Peripheral Interface. See SPI.

Single-Edge Nibble Transmission (SENT)........c.ccceeeeenee 633
Control/Status Registers..................... ...637
Overview.........cccceeveeeeene ..633
Protocol Data Frames.... ...634
Receive Mode................. ...636

Configuration .. ..636
Transmit Mode......... ...635
Configuration ..........cccoceveiiiiiniiie e 635

Single-Edge Nibble Transmission for

Automotive Applications...........cccceeeveciiiiiiie e 633

Single-Edge Nibble Transmission. See SENT.

SIAVE CPU ...t
Addressing Modes...........cccoviiiieeiiiniieeieeee e
Control/Status Registers....

Data Space AdAressing........c.cceeveeieenieeneenieesnens
Instruction Set........cccovvviiiiiii
Programmer’s Model ............

Register Descriptions .........c.cccovveiiiciiceiccnen. 264
REGISErS ... 261
RESOUICES ..o 266

Slave /0 POIS .....couiiiiiiiie et 330
5V Input Tolerant Ports..........cccccoiiniiiiiiiiciccee 331
Configuring Analog/Digital Port Pins ..........ccccceeeeees
Control/Status Registers....

Helpful Tips.....cccoevviiians

Open-Drain Configuration...........c.cccoveveniieiinienns
Parallel 1/0 (PIO) ..cc.eeeieeeiieeeee e
Pin and ANSELXx Availability .

RESOUICES ..o
Write/Read Timing........ccocoeiriiriieiiieeceeceee e

Slave Interrupt Controller
Control/Status Registers.........cccocveinieiennieieniieees
Interrupt Vector Details..........cccoceeiiiniiiniinieee,
Interrupt Vector Table (IVT)..

Reset SEqUENCE ........cvviiiiieiieieee e
RESOUICES ..ot

Slave Memory Organization

Slave PRAM Program Memory..........cccccevvieeennieeenieeeens
Control/Status Registers..........ccccccrniiiiiinicniiecenne
Dual Partition Considerations...

Error Correcting Code (ECC) ......ccoovveriiiiinineeenien. 302
Control/Status Registers..........cccccoeeveininnneennnn. 307
Fault Injection

Master to Slave Image Loading (MSIL).................... 300

Programming Operations ...........ccccocvecieiieinienieens 297

RTSP Operation ..........ccccceiineiinieiieeie e 299

Slave Remappable Output Pin Registers ............cccceeenee 350

Slave Remappable Pin INputs ..........ccccovveiiiiiniciiiiees 344

Slave RESELS .......oovviiiiieiieie e 310
Brown-out Reset (BOR).........ccooueiiiiieiiiiiieieee e 310
Configuration Mismatch Reset (CM) .........c.ccooeeeeeee. 310
Control Register.......cooveiiiiiiiiiieiiieeeee e 312
lllegal Condition Reset (IOPUWR) .........ccooveervneenne 310

lllegal Opcode ........cccveiiiiniiiiiciiece e 310
SECUMLY .o 310
Uninitialized W Register ..........cccccovveiieeennnen. 310

Master Clear (MCLR) Pin Reset..........cccoecvviiiinnnnns 310

Power-on Reset (POR)........ccocviiiiiiiiiiciiecieceees 310

RESET Instruction (SWR) .......cccoviiiiiniiiieceee. 310

Resources

Trap Conflict Reset (TRAPR) ......cccoooviieiiiiiieneee. 310

Watchdog Timer Time-out Reset (WDTO)................ 310

Slave SFR Block
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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
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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, implicitly or otherwise, under any Microchip
intellectual property rights unless otherwise stated.
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