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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

dsPIC

16-Bit Dual-Core

180MHz, 200MHz

12C, IrDA, LINbus, SPI, UART/USART
Brown-out Detect/Reset, DMA, Motor Control PWM, POR, PWM, QEI, WDT
53

88KB (88K x 8)

FLASH, PRAM

20K x 8

3V ~ 3.6V

A/D 34x12b; D/A 4x12b

Internal

-40°C ~ 85°C (TA)

Surface Mount

64-VFQFN Exposed Pad

64-QFN (9x9)
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TABLE 8: 64-PIN TQFP/QFN (CONTINUED)
Pin # Master Core Slave Core

51 |RP53/RC5 S1RP53/S1PWM2L/S1RC5
52 |RP58/RC10 S1RP58/S1PWM1H/S1RC10 |
53 |RP59/RC11 S1RP59/S1PWM1L/S1RC11
54 |RP68/RD4 S1RP68/S1PWM3H/S1RD4
55 |RP67/RD3 S1RP67/S1PWM3L/S1RD3
56 |Vss Vss
57 |VDD VDD
58 |RP66/RD2 S1RP66/S1PWMB8L/S1RD2
59 |RP65/RD1 S1RP65/S1PWM4H/S1RD1
60 |RP64/RDO S1RP64/S1PWM4L/S1RDO
61 | TMS/RP42/PWM3H/RB10 S1RP42/S1RB10
62 | TCK/RP43/PWM3L/RB11 S1RP43/S1RB11
63 | TDI/RP44/PWM2H/RB12 S1RP44/S1RB12
64 |RP45/PWM2L/RB13 S1RP45/S1RB13

Legend: RPn and S1RPn represent remappable pins for Peripheral Pin Select functions.
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3.1.5 PROGRAMMER’S MODEL

The programmer’s model for the dsPIC33CH128MP508
family is shown in Figure 3-2. All registers in the
programmer’s model are memory-mapped and can be
manipulated directly by instructions. Table 3-1 lists a
description of each register.

In addition to the registers contained in the programmer’s
model, the dsPIC33CH128MP508 devices contain
control registers for Modulo Addressing, Bit-Reversed
Addressing and interrupts. These registers are
described in subsequent sections of this document.

All registers associated with the programmer’s model
are memory-mapped, as shown in Figure 3-3 and

Figure 3-4.

TABLE 3-1: PROGRAMMER’S MODEL REGISTER DESCRIPTIONS

Register(s) Name

Description

WO through W15(1)

Working Register Array

WO through W14(1)

Alternate Working Register Array 1

WO through W14(1)

Alternate Working Register Array 2

WO through W14(1)

Alternate Working Register Array 3

WO through W14(1)

Alternate Working Register Array 4

ACCA, ACCB 40-Bit DSP Accumulators (Additional 4 Alternate Accumulators)
PC 23-Bit Program Counter

SR ALU and DSP Engine STATUS Register

SPLIM Stack Pointer Limit Value Register

TBLPAG Table Memory Page Address Register

DSRPAG Extended Data Space (EDS) Read Page Register

RCOUNT REPEAT Loop Counter Register

DCOUNT DOLoop Counter Register

DOSTARTH, DOSTARTL(®

DO Loop Start Address Register (High and Low)

DOENDH, DOENDL

DOLoop End Address Register (High and Low)

CORCON

Contains DSP Engine, DO Loop Control and Trap Status bits

Note 1: Memory-mapped WO through W14 represent the value of the register in the currently active CPU context.
2: The DOSTARTH and DOSTARTL registers are read-only.

DS70005319B-page 38
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REGISTER 3-22: INTTREG: INTERRUPT CONTROL AND STATUS REGISTER

u-0 uU-0 R-0 uU-0 R-0 R-0 R-0 R-0
— — VHOLD — ILR3 ILR2 ILR1 ILRO
bit 15 bit 8
R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
VECNUM7 | VECNUM6 | VECNUMS | VECNUM4 | VECNUM3 | VECNUM2 | VECNUM1 | VECNUMO
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 VHOLD: Vector Number Capture Enable bit
1 = VECNUMK<7:0> bits read current value of vector number encoding tree (i.e., highest priority pending
interrupt)
0 = Vector number latched into VECNUM<7:0> at Interrupt Acknowledge and retained until next IACK
bit 12 Unimplemented: Read as ‘0’
bit 11-8 ILR<3:0>: New CPU Interrupt Priority Level bits

1111 = CPU Interrupt Priority Level is 15

0001 = CPU Interrupt Priority Level is 1
0000 = CPU Interrupt Priority Level is 0

bit 7-0 VECNUM<7:0>: Vector Number of Pending Interrupt bits
11111111 = 255, Reserved; do not use

00001001 =9, IC1 — Input Capture 1
00001000 = 8, INTO — External Interrupt O
00000111 =7, Reserved; do not use
00000110 = 6, Generic soft error trap
00000101 =5, Reserved; do not use
00000100 = 4, Math error trap

00000011 = 3, Stack error trap
00000010 = 2, Generic hard trap
00000001 = 1, Address error trap
00000000 = 0, Oscillator fail trap

© 2017-2018 Microchip Technology Inc. DS70005319B-page 111
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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
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TABLE 4-20: SLAVE INTERRUPT VECTOR DETAILS (CONTINUED)

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

Flag Enable Priority

CND - Change Notice Interrupt D 83 75 0x0000AA IFS4<11> IEC4<11> | IPC18<14:12>
CNE — Change Notice Interrupt E 84 76 0x0000AC IFS4<12> IEC4<12> IPC19<2:0>
Reserved 85 77 — — — —
CMP1 — Slave Comparator 1 Interrupt 86 78 0x0000B0O IFS4<14> IEC4<14> | IPC19<10:8>
CMP2 — Slave Comparator 2 Interrupt 87 79 0x0000B2 IFS4<15> IEC4<15> | IPC19<14:12>
CMP3 — Slave Comparator 3 Interrupt 88 80 0x0000B4 IFS5<0> IEC5<0> IPC20<2:0>
Reserved 89 81 0x0000B6 — — —
PTGO — PTG Int. Trigger Master O 90 82 0x0000B8 IFS5<2> IEC5<2> IPC20<10:8>
PTG1 - PTG Int. Trigger Master 1 91 83 0x0000BA IFS5<3> IEC5<3> | IPC20<14:12>
PTG2 — PTG Int. Trigger Master 2 92 84 0x0000BC IFS5<4> IEC5<4> IPC21<2:0>
PTG3 — PTG Int. Trigger Master 3 93 85 0x0000BE IFS5<5> IEC5<6> IPC21<6:4>
Reserved 94-97 | 86-89 0x0000C0O — — —
ADC — ADC Global Interrupt 98 90 0x0000C8 IFS5<10> IEC5<10> | IPC22<10:8>
ADCANO — ADC ANO Interrupt 99 91 0x0000CA IFS5<11> IEC5<11> | IPC22<14:12>
ADCAN1 — ADC AN1 Interrupt 100 92 0x0000CC IFS5<12> IEC5<12> IPC23<2:0>
ADCAN2 — ADC AN2 Interrupt 101 93 0x0000CE IFS5<13> IEC5<13> IPC23<6:4>
ADCANS3 — ADC AN3 Interrupt 102 94 0x0000D0 IFS5<14> IEC5<14> | IPC23<10:8>
ADCAN4 — ADC AN4 Interrupt 103 95 0x0000D2 IFS5<15> IEC5<156> | IPC23<14:12>
ADCANS — ADC ANS5 Interrupt 104 96 0x0000D4 IFS6<0> IEC6<0> IPC24<2:0>
ADCANG6 — ADC ANG Interrupt 105 97 0x0000D6 IFS6<1> IEC6<1> IPC24<6:4>
ADCAN7 — ADC AN7 Interrupt 106 98 0x0000D8 IFS6<2> IEC6<2> IPC24<10:8>
ADCANS — ADC ANS8 Interrupt 107 99 0x0000DA IFS6<3> IEC6<3> | IPC24<14:12>
ADCAN9 — ADC AN Interrupt 108 100 0x0000DC IFS6<4> IEC6<4> IPC25<2:0>
ADCAN10 — ADC AN10 Interrupt 109 101 0x0000DE IFS6<5> IEC6<5> IPC25<6:4>
ADCAN11 — ADC AN11 Interrupt 110 102 0x0000EOQ IFS6<6> IEC6<6> IPC25<10:8>
ADCAN12 — ADC AN12 Interrupt 111 103 0x0000E2 IFS6<7> IEC6<7> | IPC25<14:12>
ADCAN13 — ADC AN13 Interrupt 112 104 0x0000E4 IFS6<8> IEC6<8> IPC26<2:0>
ADCAN14 — ADC AN14 Interrupt 113 105 0x0000E6 IFS6<9> IEC6<9> IPC26<6:4>
ADCAN15 — ADC AN15 Interrupt 114 106 0x0000E8 IFS6<10> IEC6<10> | IPC26<10:8>
ADCAN16 — ADC AN16 Interrupt 115 107 0x0000EA IFS6<11> IEC6<11> | IPC26<14:12>
ADCAN17 — ADC AN17 Interrupt 116 108 0x0000EC IFS6<12> IEC6<12> IPC27<2:0>
ADCAN18 — ADC AN18 Interrupt 117 109 0x0000EE IFS6<13> IEC6<13> IPC27<6:4>
ADCAN19 — ADC AN19 Interrupt 118 110 0x0000F0 IFS6<14> IEC6<14> | IPC27<10:8>
ADCAN20 — ADC AN20 Interrupt 119 1M1 0x0000F2 IFS6<15> IEC6<15> | IPC27<14:12>
Reserved 120-122| 112-114 | 0x0000F4-0x0000F8 — — —
ADFLT — ADC Fault 123 115 0x0000FA IFS7<3> IEC7<3> | IPC28<14:12>
ADCMPO — ADC Digital Comparator 0 124 116 0x0000FC IFS7<4> IEC7<4> IPC29<2:0>
ADCMP1 — ADC Digital Comparator 1 125 117 0x0000FE IFS7<5> IEC7<5> IPC29<6:4>
ADCMP2 — ADC Digital Comparator 2 126 118 0x000100 IFS7<6> IEC7<6> IPC29<10:8>
ADCMP3 — ADC Digital Comparator 3 127 119 0x000102 IFS7<7> IEC7<7> | IPC29<14:12>
ADFLTRO — ADC Oversample Filter 0 128 120 0x000104 IFS7<8> IEC7<8> IPC30<2:0>
ADFLTR1 — ADC Oversample Filter 1 129 121 0x000106 IFS7<9> IEC7<9> IPC30<6:4>
ADFLTR2 — ADC Oversample Filter 2 130 122 0x000108 IFS7<10> IEC7<10> | IPC30<10:8>
ADFLTR3 — ADC Oversample Filter 3 131 123 0x00010A IFS7<11> IEC7<11> | IPC30<14:12>
CLC1P — CLC1 Positive Edge 132 124 0x00010C IFS7<12> IEC7<12> IPC31<2:0>
CLC2P — CLC2 Positive Edge 133 125 0x00010E IFS7<13> IEC7<13> IPC31<6:4>

© 2017-2018 Microchip Technology Inc.
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REGISTER 4-62:

RPOR2: PERIPHERAL PIN SELECT OUTPUT REGISTER 2

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

— — RP37R5 RP37R4 RP37R3 RP37R2 RP37R1 RP37R0
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

— — RP36R5 RP36R4 RP36R3 RP36R2 RP36R1 RP36R0O
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

REGISTER 4-63:

Unimplemented: Read as ‘0’

RP37R<5:0>: Peripheral Output Function is Assigned to STRP37 Output Pin bits
(see Table 4-31 for peripheral function numbers)

Unimplemented: Read as ‘0’

RP36R<5:0>: Peripheral Output Function is Assigned to STRP36 Output Pin bits
(see Table 4-31 for peripheral function numbers)

RPOR3: PERIPHERAL PIN SELECT OUTPUT REGISTER 3

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

— — RP39R5 RP39R4 RP39R3 RP39R2 RP39R1 RP39R0O
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

— — RP38R5 RP38R4 RP38R3 RP38R2 RP38R1 RP38R0O
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’
RP39R<5:0>: Peripheral Output Function is Assigned to STRP39 Output Pin bits

(see Table 4-31 for peripheral function numbers)

Unimplemented: Read as ‘0’
RP38R<5:0>: Peripheral Output Function is Assigned to STRP38 Output Pin bits

(see Table 4-31 for peripheral function numbers)

© 2017-2018 Microchip Technology Inc.
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REGISTER 4-88: ADCON3H: ADC CONTROL REGISTER 3 HIGH

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

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

CLKSEL1 CLKSELO CLKDIV5 CLKDIV4

CLKDIV2 CLKDIV1 CLKDIVO

bit 15 bit 8
R/W-0 U-0 U-0 U-0 U-0 R/W-0 R/W-0
SHREN — — — C1EN COEN

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 CLKSEL<1:0>: ADC Module Clock Source Selection bits
11 = Fvco/4
10 = AFvcobiv
01 = Fosc
00 = Fp (Fosc/2)
bit 13-8 CLKDIV<5:0>: ADC Module Clock Source Divider bits

The divider forms a TCORESRC clock used by all ADC cores (shared and dedicated) from the TSRc ADC
module clock source selected by the CLKSEL<1:0> bits. Then, each ADC core individually divides the
TCORESRC clock to get a core-specific TADCORE clock using the ADCS<6:0> bits in the ADCORExH
register or the SHRADCS<6:0> bits in the ADCONZ2L register.

111111 =64 Source Clock Periods

000011 =4 Source Clock Periods
000010 = 3 Source Clock Periods
000001 = 2 Source Clock Periods
000000 = 1 Source Clock Period

bit 7 SHREN: Shared ADC Core Enable bit
1 = Shared ADC core is enabled
0 = Shared ADC core is disabled

bit 6-2 Unimplemented: Read as ‘0’

bit 1 C1EN: Dedicated ADC Core 1 Enable bits
1 = Dedicated ADC Core 1 is enabled
0 = Dedicated ADC Core 1 is disabled

bit 0 COEN: Dedicated ADC Core 0 Enable bits

1 = Dedicated ADC Core 0 is enabled
0 = Dedicated ADC Core 0 is disabled

DS70005319B-page 392 © 2017-2018 Microchip Technology Inc.
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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

© 2017-2018 Microchip Technology Inc. DS70005319B-page 395
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REGISTER 4-97: ADEIEL: ADC EARLY INTERRUPT ENABLE REGISTER LOW

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
EIEN<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
EIEN<7:0>
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 15-0 EIEN<15:0>: Early Interrupt Enable for Corresponding Analog Inputs bits

1 = Early interrupt is enabled for the channel
0 = Early interrupt is disabled for the channel

REGISTER 4-98: ADEIEH: ADC EARLY INTERRUPT ENABLE REGISTER HIGH

uU-0 U-0 u-0 u-0 uU-0 U-0 uU-0 uU-0
bit 15 bit 8
uU-0 U-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — EIEN<20:16>
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 15-5 Unimplemented: Read as ‘0’
bit 4-0 EIEN<20:16>: Early Interrupt Enable for Corresponding Analog Inputs bits

1 = Early interrupt is enabled for the channel
0 = Early interrupt is disabled for the channel
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REGISTER 5-3: MSIMKEY: MSI1 MASTER INTERLOCK KEY REGISTER
uU-0 u-0 U-0 u-0 uU-0 uU-0 uU-0 u-0

bit 15 bit 8
W-0 W-0 W-0 W-0 W-0 W-0 W-0 W-0

MSIMKEY<7:0>

bit 7 bit 0

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

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

bit 15-8 Unimplemented: Read as ‘0’

bit 7-0 MSIMKEY<7:0>: MSI1 Key bits

The MSIMKEYX bits are monitored for specific write values.

REGISTER 5-4: MSI1MBXS: MSI1 MASTER MAILBOX DATA TRANSFER STATUS REGISTER
U-0 U-0 U-0 U-0 U-0 uU-0 U-0 U-0

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
DTRDY<H:A>

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 15-8 Unimplemented: Read as ‘0’
bit 7-0 DTRDY<H:A>: Data Ready Status bits

1 = Data transmitter has indicated that data is available to be read by data receiver in MSI1TMBXnD
(DTRDYx is automatically set by a data transmitter processor write to assigned MSI1MBXnD);
Meaning when configured as a:

- Transmitter: Data is written. Waiting for receiver to read.
- Receiver: New data is ready to read.
0 = No data is available to be read by receiver in MSI1MBXnD (or the handshake protocol logic block

is disabled)

DS70005319B-page 420
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5.3 Slave Processor Control

The MSI contains three control bits related to Slave
processor control within the MSI1CON register.

5.3.1 SLAVE ENABLE (SLVEN) CONTROL

The SLVEN (MSI1CON<15>) control bit provides a
means for the Master processor to enable or disable
the Slave processor.
The Slave is disabled when SLVEN (MSI1CON<15>) =0.
In this state:
» The Slave is held in the Reset state
» The Master has access to the Slave PRAM (to

load it out of a device Reset)
¢ The Slave Reset status bit,

SLVRST (MSI1STAT<15>) =1

The Slave is enabled when SLVEN (MSI1CON<15>) = 1.
In this state:

* The Slave Reset is released and it will start to
execute code in whatever mode it is configured to
operate in

» The Master processor will no longer have access
to the Slave PRAM

» The Slave Reset status bit,
SLVRST (MSI1STAT<15>) =0

When the SLVEN bit lock is enabled (i.e., the bits are
locked and cannot be modified), the instruction
sequence shown in Example 5-1 must be executed to
open the lock. The unlock sequence is a prerequisite to
both setting and clearing the target control bit.

Note: It is recommended to enable SRSTIE
(MSI1CON<7>) = 1 prior to enabling the
SLVEN bit. This will make the design
robust and will update the Master with the
Reset state of the Slave.

EXAMPLE 5-1: MSI ENABLE OPERATION

//Unl ock Key to allow MSI Enable control
MOV. b #0x55, WO

MWV.b  WREG MBI 1KEY

MOV. b #OxAA, WO

MV.b  WREG MBI 1KEY

/| Enabl e MBI

BSET MBI 1CON, SLVEN

Note: The SLVRST (MSI1STAT<15>) status bit
indicates when the Slave is in Reset. The
associated interrupt only occurs when the
Slave enters the Reset state after having
previously not been in Reset. That is, no
interrupt can be generated until the Slave

is first enabled.

The SLVEN bit may only be modified after satisfying the
hardware write interlock. The SLVEN bit is protected
from unexpected writes through a software unlocking
sequence that is based on the MSIMKEY register.
Given the critical nature of the MSI control interface,
the MSI macro unlock mechanism is independent from
that of the Flash controller for added robustness.

Completing a predefined data write sequence to the
MSIMKEY register will open a window. The SLVEN bit
should be written on the first instruction that follows the
unlock sequence. No other bits within the MSI1CON
register are affected by the interlock. The MSI1KEY
register is not a physical register. A read of the
MSIM1KEY register will read all ‘O’s.

EXAMPLE 5-2: MSI ENABLE OPERATION
IN C CODE
#i ncl ude <l i bpi c30. h>

_start_slave();

5.4 Slave Reset Coupling Control

In all operating modes, the user may couple or
decouple the Master Run-Time Resets to the Slave
Reset by using the Master Slave Reset Enable
(STMSRE) fuse. The Resets are effectively coupled by
directing the selected Reset source to the SLVEN bit
Reset.

In all operating modes, the user may also choose
whether the SLVEN bit is reset or not in the event of a
Slave Run-Time Reset by using the Slave Reset
Enable (S1SSRE) fuse.

A user may choose to reset SLVEN in the event of a
Slave Reset because that event could be an indicator
of a problem with Slave execution. The Slave would be
placed in Reset and the Master alerted (via the Slave
Reset event interrupt, need to make SRSTIE
(MSI1CON<7> = 1) to attempt to rectify the problem.
The Master must re-enable the Slave by setting the
SLVEN bit again.

Alternatively, the user may choose to not halt the Slave
in the event of a Slave Reset, and just allow it to restart
execution after a Reset and continue operation as soon
as possible. The Slave Reset event interrupt would still
occur, but could be ignored by the Master.

© 2017-2018 Microchip Technology Inc.
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REGISTER 6-17:

APLLFBD1: APLL FEEDBACK DIVIDER REGISTER (SLAVE)

uU-0 u-0 uU-0 u-0 r-0 r-0 r-0 r-0
bit 15 bit 8
R/W-1 R/W-0 R/W-0 R/W-1 R/W-0 R/W-1 R/W-1 R/W-0
APLLFBDIV<7:0>
bit 7 bit 0
Legend: r = Reserved bit

R = Readable bit
-n = Value at POR

W = Writable bit
‘1’ = Bit is set

‘0’ = Bit is cleared

U = Unimplemented bit, read as ‘0’

x = Bit is unknown

bit 15-12
bit 11-8
bit 7-0

Unimplemented: Read as ‘0’
Reserved: Maintain as ‘0’

APLLFBDIV<7:0>: APLL Feedback Divider bits
11111111 = Reserved

11001000 = 200 maximum("
10010110 = 150 (default)
00010000 = 16 minimum(®
66600010 = Reserved

00000001 = Reserved
00000000 = Reserved

Note 1:

The allowed range is 16-200 (decimal). The rest of the values are reserved and should be avoided. The

power-on default feedback divider is 150 (decimal) with an 8 MHz FRC input clock; the VCO frequency is

1.2 GHz.

DS70005319B-page 462
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REGISTER 12-1: QEIXCON: QEIx CONTROL REGISTER (CONTINUED)

bit 2 GATEN: External Count Gate Enable bit

1 = External gate signal controls the position counter/timer operation

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

11 = Internal timer with External Gate mode

10 = External Clock count with External Gate mode

01 = External Clock count with External Up/Down mode
00 = Quadrature Encoder mode

REGISTER 12-2: QEIXIOCL: QEIx /0 CONTROL 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
QCAPEN | FLTREN | QFDIV2 ‘ QFDIV1 QFDIVO OUTFNC1 OUTFNCO SWPAB
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R-x R-x R-x R-x

HOMPOL IDXPOL QEBPOL QEAPOL HOME INDEX QEB QEA
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 QCAPEN: QEIx Position Counter Input Capture by Index Event Enable bit

1 = Index match event (positive edge) triggers a position capture event

0 = Index match event (positive edge) does not trigger a position capture event
bit 14 FLTREN: QEAx/QEBx/INDXx/HOMEX Digital Filter Enable bit

1 = Input pin digital filter is enabled

0 = Input pin digital filter is disabled (bypassed)
bit 13-11 QFDIV<2:0>: QEAX/QEBx/INDXx/HOMEX Digital Input Filter Clock Divide Select bits

111 = 1:128 clock divide

110 = 1:64 clock divide

101 = 1:32 clock divide

100 = 1:16 clock divide

011 = 1:8 clock divide

010 = 1:4 clock divide

001 = 1:2 clock divide

000 = 1:1 clock divide

bit 10-9 OUTFNC<1:0>: QEIx Module Output Function Mode Select bits
11 = The CNTCMPx pin goes high when POSXCNT < QEIXLEC or POSxCNT > QEIXGEC
10 = The CNTCMPx pin goes high when POSxXCNT < QEIXLEC
01 = The CNTCMPx pin goes high when POSXCNT > QEIXGEC
00 = Output is disabled
bit 8 SWPAB: Swap QEAx and QEBXx Inputs bit
1 = QEAx and QEBx are swapped prior to Quadrature Decoder logic
0 = QEAx and QEBx are not swapped
bit 7 HOMPOL: HOMEX Input Polarity Select bit
1 = Input is inverted
0 = Input is not inverted
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NOTES:
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REGISTER 19-3:

CRCXORL: CRC XOR POLYNOMIAL REGISTER, LOW BYTE

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
X<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 U-0
X<7:1> —
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
bit 0

X<15:1>: XOR of Polynomial Term x" Enable bits
Unimplemented: Read as ‘0’

REGISTER 19-4:

CRCXORH: CRC XOR POLYNOMIAL REGISTER, HIGH BYTE

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
X<31:24>
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
X<23:16>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15-0 X<31:16>: XOR of Polynomial Term x" Enable bits

DS70005319B-page 662
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TABLE 21-3: SLAVE CONFIGURATION REGISTERS MAP

R;g::‘:’ Bits 23-16|  Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8 Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
FS10SCSEL — — — — — — — — — S1IESO — — — — S1FNOSC<2:0>
FS10SC — _ _ _ _ _ — — 1) S1FCKSM<1:0> — — — stosciorNe | — [ —
FSIWDT — S1FWDTEN S1SWDTPS<4:0> SIWDTWIN<1:0> | S1WINDIS | S1RCLKSEL<1:0> S1IRWDTPS<4:0>
FS1POR — _ _ _ _ _ _ _ _ _ _ _ _ _ _ — [ =
FS1ICD — | S1NOBTSWP — S1ISOLAT — — — — — 1) — — — — — S1ICS<1:0>
FS1DEVOPT — SIMSRE | S1SSRE | S1SPI1PIN — — — — — — — — — S1ALTI2C1 — — | —
FS1ALTREG — — S1CTXT4<2:0> — S1CTXT3<2:0> — S1CTXT2<2:0> — S1CTXT1<2:0>
Legend: — =unimplemented bit, read as ‘1’; r = reserved bit.

Note 1:

Bit is reserved, maintain as ‘1’.
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TABLE 22-2: INSTRUCTION SET OVERVIEW
it | ety oots | cmonr | e g
1 ADD ADD Acc Add Accumulators 1 1 OA,0B,SA,SB
ADD f f=f+WREG 1 1 C,DC,N,0V,Z
ADD f, \REG WREG = f+ WREG 1 1 C,DC,N,0V,Z
ADD #1110, W Wd =it10 + Wd 1 1 C,DC,N,0V,Z
ADD W, W, Wi Wd =Wb +Ws 1 1 C,DC,N,0v,Z
ADD Wb, #lit5 W Wd = Wb + lits 1 1 C,DC,N,0V,Z
ADD Wso, #Sl i t 4, Acc 16-bit Signed Add to Accumulator 1 1 OA,0OB,SA,SB
2 ADDC ADDC f f=f+WREG + (C) 1 1 C,DCN,0V,Z
ADDC f, \REG WREG = f+ WREG + (C) 1 1 C,DCN,0v,Z
ADDC #1110, Wh Wd =it10 + Wd + (C) 1 1 C,DCN,0Vv,Z
ADDC Wb, V¢, Wi Wd =Wb +Ws + (C) 1 1 C,DC\N,0v,Z
ADDC Wb, #lit5 W Wd = Wb +1it5 + (C) 1 1 C,DCN,0v,Z
3 AND AND f f=f .AND. WREG 1 1 N,Z
AND f, \REG WREG = f .AND. WREG 1 1 N,Z
AND #it10, W Wd = lit10 .AND. Wd 1 1 N,Z
AND W, W, Wi Wd = Wb .AND. Ws 1 1 N,Z
AND Wb, #lit5 W Wd = Wb .AND. lit5 1 1 N,Z
4 ASR ASR f f = Arithmetic Right Shift f 1 1 C,N,0v,Z2
ASR f, \REG WREG = Arithmetic Right Shift f 1 1 C,N,0v,Z2
ASR W, Wi Wd = Arithmetic Right Shift Ws 1 1 CN,0vV,z
ASR W, Wis, Wid Whnd = Arithmetic Right Shift Wb by Wns 1 1 N,Z
ASR Wb, #lit5, wid Wnd = Arithmetic Right Shift Wb by lit5 1 1 N,Z
5 BCLR BCLR f,#bit4 Bit Clear f 1 1 None
BCLR W, #bit 4 Bit Clear Ws 1 1 None
6 BFEXT BFEXT bi t 4, wi d5, W, Wb Bit Field Extract from Ws to Wb 2 2 None
BFEXT bit4,w d5, f, W Bit Field Extract from f to Wb 2 2 None
7 BFI NS BFI NS bit4,w d5, W, V¢ Bit Field Insert from Wb into Ws 2 2 None
BFI NS bit4, w d5, W, f Bit Field Insert from Wb into f 2 2 None
BFI NS bit4, wid5 it8, W Bit Field Insert from #lit8 to Ws 2 2 None
8 BOOTSWP | BOOTSWP Swap the Active and Inactive Program Flash 1 2 None
Space
Note 1: Read and Read-Modify-Write (e.g., bit operations and logical operations) on non-CPU SFRs incur an additional instruction cycle.

»

Cycle times for Slave core are different for Master core, as shown in 2.
For dsPIC33CH128MP508 devices, the divide instructions must be preceded with a “REPEAT #5” instruction, such that they are executed

six consecutive times
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28-Lead Plastic Shrink Small Outline (SS) - 5.30 mm Body [SSOP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

%H@UUHUUUUUUUU

SILK SCREEN
C
G —| f—o ——l I<— X1
—] |l—-— [
RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN [ NOM | MAX
Contact Pitch E 0.65 BSC
Contact Pad Spacing C 7.20
Contact Pad Width (X28) X1 0.45
Contact Pad Length (X28) Y1 1.75
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 Technology Drawing No. C04-2073A
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28-Lead Ultra Thin Plastic Quad Flat, No Lead Package (2N) - 6x6x0.55 mm Body [UQFN]
With 4.65x4.65 mm Exposed Pad and Corner Anchors

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Units MILLIMETERS

Dimension Limits|  MIN | NOM | MAX
Number of Terminals N 28
Pitch e 0.65 BSC
Overall Height A 0.45 0.50 0.55
Standoff A1 0.00 0.02 0.05
Terminal Thickness A3 0.127 REF
Overall Width E 6.00 BSC
Exposed Pad Width E2 455 | 465 | 475
Overall Length D 6.00 BSC
Exposed Pad Length D2 4.55 4.65 4.75
Exposed Pad Corner Chamfer P - 0.35 -
Terminal Width b 0.25 0.30 0.35
Corner Anchor Pad b1 0.35 0.40 0.43
Corner Pad, Metal Free Zone b2 0.15 0.20 0.25
Terminal Length L 0.30 0.40 0.50
Terminal-to-Exposed-Pad K 0.20 - -

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 C04-385B Sheet 2 of 2
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48-Lead Thin Quad Flatpack (PT) - 7x7x1.0 mm Body [TQFP]

Note:

For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

(L1) |
SECTION A-A
Units MILLIMETERS

Dimension Limits|  MIN | Nom | MAX
Number of Leads N 48
Lead Pitch e 0.50 BSC
Overall Height A - - 1.20
Standoff A1 0.05 - 0.15
Molded Package Thickness A2 0.95 1.00 1.05
Foot Length L 0.45 0.60 0.75
Footprint L1 1.00 REF
Foot Angle [0 0° | 35 | 7°
Overall Width E 9.00 BSC
Overall Length D 9.00 BSC
Molded Package Width E1 7.00 BSC
Molded Package Length D1 7.00 BSC
Lead Thickness c 0.09 - 0.16
Lead Width b 0.17 0.22 0.27
Mold Draft Angle Top o 11° 12° 13°
Mold Draft Angle Bottom B 11° 12° 13°

Notes:

1.
2.
3.

Pin 1 visual index feature may vary, but must be located within the hatched area.
Chamfers at corners are optional; size may vary.
Dimensions D1 and E1 do not include mold flash or protrusions. Mold flash or
protrusions shall not exceed 0.25mm per side.
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.
Datums[A-Bland[Dlto be determined at center line between leads where leads exit
plastic body at datum plane[H]

Microchip Technology Drawing C04-300-PT Rev A Sheet 2 of 2
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