MICROCHIP

dsPIC33CH128MP508 FAMILY

28/36/48/64/80-Pin Dual Core, 16-Bit Digital Signal Controllers
with High-Resolution PWM and CAN Flexible Data (CAN FD)

Operating Conditions

« 3V to 3.6V, -40°C to +125°C:
- Master Core: DC to 90 MIPS
- Slave Core: DC to 100 MIPS

Core: Dual 16-Bit dsPIC33CH CPU

» Master/Slave Core Operation

» Independent Peripherals for Master Core and
Slave Core

* Dual Partition for Slave PRAM LiveUpdate

» Configurable Shared Resources for Master Core
and Slave Core

» Master Core with 64-128 Kbytes of Program
Flash with ECC and 16K RAM

» Slave Core with 24 Kbytes of Program RAM
(PRAM) with ECC and 4K Data Memory RAM

» Fast 6-Cycle Divide

* Message Boxes and FIFO to Communicate
Between Master and Slave (MSI)

» Code Efficient (C and Assembly) Architecture

+ 40-Bit Wide Accumulators

» Single-Cycle (MAC/MPY) with Dual Data Fetch

» Single-Cycle, Mixed-Sign MUL Plus Hardware
Divide

» 32-Bit Multiply Support

» Five Sets of Interrupt Context Selected Registers

and Accumulators per Core for Fast Interrupt
Response

» Zero Overhead Looping

Clock Management

« Internal Oscillator

* Programmable PLLs and Oscillator Clock
Sources

» Master Reference Clock Output
+ Slave Reference Clock Output

+ Fail-Safe Clock Monitor (FSCM)
+ Fast Wake-up and Start-up

» Backup Internal Oscillator

» LPRC Oscillator

Power Management

* Low-Power Management Modes
(Sleep, Idle, Doze)
* Integrated Power-on Reset and Brown-out Reset

High Resolution PWM with Fine Edge
Placement

* Up to 12 PWM Channels:
- Four channels for Master
- Eight channels for Slave
* 250 ps PWM Resolution
* Applications Include:
- DC/DC Converters
- AC/DC power supplies
- Uninterruptable Power Supply (UPS)
- Motor Control: BLDC, PMSM, SR, ACIM

Timers/Output Compare/lnput Capture

» Two General Purpose 16-Bit Timers:
- One each for Master and Slave
* Peripheral Trigger Generator (PTG) Module:
- One module for Master
- Slave can interrupt on select PTG sources
- Useful for automating complex sequences
* 12 SCCP Modules:
- Eight modules for Master
- Four modules for Slave
- Timer, Capture/Compare and PWM Modes
- 16 or 32-bit time base
- 16 or 32-bit capture
- 4-deep capture buffer

- Fully Asynchronous Operation, Available in
Sleep Modes
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Advanced Analog Features

Four ADC Modules:

- One module for Master core

- Three modules for Slave core

- 12-bit, 3.5 Msps ADC

- Up to 18 conversion channels

Four DAC/Analog Comparator Modules:
- One module for Master core

- Three modules for Slave core

- 12-bit DACs with hardware slope
compensation

- 15 ns analog comparators

Three PGA Modules:

- Three modules for Slave core

- Can be read by Master ADC

- Option to interface with Master ADC
Shared DAC/Analog Output:

- DAC/analog comparator outputs

- PGA outputs

Communication Interfaces

Three UART Modules:
- Two modules for Master core
- One module for Slave core

- Support for DMX, LIN/J2602 protocols and
IrDA®

Three 4-Wire SPI/I2S Modules:
- Two modules for Master core
- One module for Slave core

CAN Flexible Data-Rate (FD) Module for the
Master Core

Three 12C Modules:

- Two modules for Master
- One module for Slave

- Support for SMBus

Other Features

PPS to Allow Function Remap

Programmable Cyclic Redundancy Check (CRC)
for the Master

Two SENT Modules for the Master

Direct Memory Access (DMA)

Eight DMA Channels:
- Six DMA channels available for the Master core
- Two DMA channels available for the Slave core

Debugger Development Support

In-Circuit and In-Application Programming
Simultaneous Debugging Support for Master and
Slave Cores

Master Only Debug and Slave Only Debug
Support

Master with Three Complex, Five Simple
Breakpoints and Slave with One Complex,

Two Simple Breakpoints

IEEE 1149.2 Compatible (JTAG) Boundary Scan
Trace Buffer and Run-Time Watch

Safety Features

DMT (Deadman Timer)

ECC (Error Correcting Code)

WDT (Watchdog Timer)

CodeGuard™ Security

CRC (Cyclic Redundancy Check)
Two-Speed Start-up

Fail-Safe Clock Monitoring

Backup FRC (BFRC)

Capless Internal Voltage Regulator

Virtual Pins for Redundancy and Monitoring

DS70005319B-page 2
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TABLE 1: MASTER AND SLAVE CORE FEATURES

Feature Master Core Slave Core Shared

Core Frequency 90 MIPS @ 180 MHz 100 MIPS @ 200 MHz —
Program Memory 64K-128 Kbytes 24 Kbytes (PRAM)®?) —
Internal Data RAM 16 Kbytes 4 Kbytes —
16-Bit Timer 1 1 —
DMA 6 2 —
SCCP (Capture/Compare/Timer) 8 4 —
UART 2 1 —
SPI/2s 2 1 —
12c 2 1 —
CAN FD 1 — —
SENT 2 — —
CRC 1 — —
QEI 1 1 —
PTG 1 — —
CLC 4 4 —
16-Bit High-Speed PWM 4 8 —
ADC 12-Bit 1 3 —
Digital Comparator 4 4 —
12-Bit DAC/Analog CMP Module 1 3 —
Watchdog Timer 1 1 —
Deadman Timer 1 — —
Input/Output 69 69 69
Simple Breakpoints 5 —
PGAs(! — 3

DAC Output Buffer — — 1

Oscillator 1 1 1

Note 1: Slave owns the peripheral/feature, but it is shared with the Master.
2: Dual Partition feature is available on Slave PRAM.

© 2017-2018 Microchip Technology Inc. DS70005319B-page 3
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dsPIC33CH128MP508 PRODUCT FAMILIES

The device names, pin counts, memory sizes and peripheral availability of each device are listed in Table 2. The following pages show their pinout diagrams.

TABLE 2: dsPIC33CHXXXMP50X FAMILY
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Master 64K | 16K 1 12 1 8 1 2 2 2 2 1 4 1 1 4 1 — 1 1
dsPIC33CH64MP502 28
Slave 24K | 4K 3 1 1 4 — | — 1 1 1 1 4 — | — 8 3 3 — 1
Master 128K | 16K 1 12 1 8 1 2 2 2 2 1 4 1 1 4 1 — 1 1
dsPIC33CH128MP502 28
Slave 24K | 4K 3 1 1 4 — | — 1 1 1 1 4 — | — 8 3 3 — 1
Master 64K | 16K 1 16 1 8 1 2 2 2 2 1 4 1 1 4 1 — 1 1
dsPIC33CH64MP503 36
Slave 24K | 4K 3 16 1 4 — | — 1 1 1 1 4 — | — 8 3 3 — 1
Master 128K | 16K 1 15 1 8 1 2 2 2 2 1 4 1 1 4 1 — 1 1
dsPIC33CH128MP503 36
Slave 24K | 4K 3 16 1 4 — | — 1 1 1 1 4 — | — 8 3 3 — 1
Master 64K | 16K 1 16 1 8 1 2 2 2 2 1 4 1 1 4 1 — 1 1
dsPIC33CH64MP505 48
Slave 24K | 4K 3 15 1 4 — | — 1 1 1 1 4 — | — 8 3 3 — 1
Master 128K | 16K 1 16 1 8 1 2 2 2 2 1 4 1 1 4 1 — 1 1
dsPIC33CH128MP505 48
Slave 24K | 4K 3 15 1 4 — | — 1 1 1 1 4 — | — 8 3 3 — 1
Master 64K | 16K 1 16 1 8 1 2 2 2 2 1 4 1 1 4 1 — 1 1
dsPIC33CH64MP506 64
Slave 24K | 4K 3 18 1 4 — | — 1 1 1 1 4 — | — 8 3 3 — 1
Master 128K | 16K 1 16 1 8 1 2 2 2 2 1 4 1 1 4 1 — 1 1
dsPIC33CH128MP506 64
Slave 24K | 4K 3 18 1 4 — | — 1 1 1 1 4 — | — 8 3 3 — 1
Master 64K | 16K 1 16 1 8 1 2 2 2 2 1 4 1 1 4 1 — 1 1
dsPIC33CH64MP508 80
Slave 24K | 4K 3 18 1 4 — | — 1 1 1 1 4 — | — 8 3 3 — 1
Master 128K | 16K 1 16 1 8 1 2 2 2 2 1 4 1 1 4 1 — 1 1
dsPIC33CH128MP508 80
Slave 24K | 4K 3 18 1 4 — | — 1 1 1 1 4 — | — 8 3 3 — 1

Note 1:

For the Slave core, the implemented program memory of 24K is PRAM.

ANV 80GdIN8CILHOEEDIdSP



"ou| ABojouyos | diyoosolN 8102-210Z @

G abed-g61£5000.Sa

TABLE 3: dsPIC33CHXXXMP20X FAMILY WITH NO CAN FD
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Master 64K | 16K | 1 12 | 1 8 | — | 2 2 2 2 1 4 1 1 4 1 — |1 1
dsPIC33CHG64MP202 28
Slave 24K | 4K 3 1 1 4 | — | — | 1 1 1 1 4 | — | — | 8 3 3| — |1
Master 128K | 16K | 1 12 | 1 8 | — | 2 2 2 2 1 4 1 1 4 1 — | 1 1
dsPIC33CH128MP202 28
Slave 24K | 4K | 3 | 11 1 4 | — | — | 1 1 1 1 4 | — | — | 8 3 3 | — | 1
Master 64K | 16K | 1 16 | 1 8 | — | 2 2 2 2 1 4 1 1 4 1 — | 1 1
dsPIC33CH64MP203 36
Slave 24K | 4K 3 |16 | 1 4 | — | — | 1 1 1 1 4 | — | — | 8 3 3| — |1
Master 128K | 16K | 1 15 | 1 8 | — | 2 2 2 2 1 4 1 1 4 1 — |1 1
dsPIC33CH128MP203 36
Slave 24K | 4K 3 |16 | 1 4 | — | — | 1 1 1 1 4 | — | — | 8 3 3| — |1
Master 64K | 16K | 1 16 | 1 8 | — | 2 2 2 2 1 4 1 1 4 1 — | 1 1
dsPIC33CHG64MP205 48
Slave 24K | 4K | 3 | 15 | 1 4 | — | — | 1 1 1 1 4 | — | — | 8 3 3 | =11
Master 128K | 16K | 1 16 | 1 8 | — | 2 2 2 2 1 4 1 1 4 1 — | 1 1
dsPIC33CH128MP205 48
Slave 24K | 4K 3 |15 1 4 | — | — | 1 1 1 1 4 | — | — | 8 3 3| — | 1
Master 64K | 16K | 1 16 | 1 8 | — | 2 2 2 2 1 4 1 1 4 1 — |1 1
dsPIC33CHB64MP206 64
Slave 24K | 4K 3 |18 | 1 4 | — | — | 1 1 1 1 4 | — | — | 8 3 3| — | 1
Master 128K | 16K | 1 16 | 1 8 | — | 2 2 2 2 1 4 1 1 4 1 — | 1 1
dsPIC33CH128MP206 64
Slave 24K | 4K | 3 | 18 | 1 4 | — | — | 1 1 1 1 4 | — | — | 8 3 3 | =11
Master 64K | 16K | 1 16 | 1 8 | — | 2 2 2 2 1 4 1 1 4 1 — | 1 1
dsPIC33CH64MP208 80
Slave 24K | 4K 3 [ 18| 1 4 | — | — | 1 1 1 1 4 | — | — | 8 3 3| — | 1
Master 128K | 16K | 1 16 | 1 8 | — | 2 2 2 2 1 4 1 1 4 11— 11 1
dsPIC33CH128MP208 80
Slave 24K | 4K 3 |18 1 4 | — | — | 1 1 1 1 4 | — | — | 8 3 3 | — | 1

Note 1:

For the Slave core, the implemented program memory of 24K is PRAM.
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Pin D

iagrams

28-Pin ssopP(!)
RA1 []1 RAO
RA2 []2 MCLR
v Ol S8 o ron
ON
Avep 5 Z% RB13
Avss []6 XX RB12
Vobp [|7 § § RB11
vss (18 &5 RB10
RBO (]9 89 20[] vop
RB1 [J10 8L 19[] vss
RB2 []11 EE 18 RB9
RB3 []12 17 RB8
RB4 [] RB7
RB5 RB6
Note 1: Shaded pins are up to 5.5 VDC tolerant (refer to Table 3-28 and Table 4-25). For the list of analog ports,
refer to Table 3-27 and Table 4-24.
TABLE 4: 28-PIN SSOP
Pin # Master Core Slave Core
1 AN1/RA1 S1AN15/S1RA1
2 AN2/RA2 S1AN16/S1RA2
3 AN3/IBIASO/RA3 S1AN0/S1CMP1A/S1PGA1P1/S1RA3
4 AN4/IBIAS1/RA4 STMCLR3/S1AN1/S1CMP2A/S1PGA2P1/S1PGA3P2/S1RA4
5 AVDD AVDD
6 AVss AVss
7 VDD VDD
8 Vss Vss
9 OSCI/CLKI/AN5/RP32/RB0 S1AN5/S1RP32/S1RBO
10 OSCO/CLKO/ANG6/IBIAS2/RP33/RB1(1) S1AN4/S1RP33/S1RB1
1 DACOUT/AN7/CMP1D/RP34/INTO/RB2 STMCLR2/S1AN3/S1ANCO/S1ANC1/S1CMP1D/S1CMP2D/S1CMP3D/
S1RP34/S1INT0/S1RB2
12 PGD2/AN8/RP35/RB3 S1PGD2/S1AN18/S1CMP3A/S1PGA3P1/S1RP35/S1RB3
13 PGC2/RP36/RB4 S1PGC2/S1AN9/S1RP36/S1PWM5L/S1RB4
14 PGD3/RP37/SDA2/RB5 S1PGD3/S1RP37/S1RB5
15 PGC3/RP38/SCL2/RB6 S1PGC3/S1RP38/S1RB6
16 TDO/AN9/RP39/RB7 STMCLR1/S1AN6/S1RP39/S1PWM5H/S1RB7
17 PGD1/AN10/RP40/SCL1/RB8 S1PGD1/S1AN7/S1RP40/S1SCL1/S1RB8
18 PGC1/AN11/RP41/SDA1/RB9 S1PGC1/S1RP41/S1SDA1/S1RB9
19 Vss Vss
20 VDD VDD
21 TMS/RP42/PWM3H/RB10 S1RP42/S1PWM3H/S1RB10
22 TCK/RP43/PWM3L/RB11 S1RP43/S1PWM8H/S1PWM3L/S1RB11
23 TDI/RP44/PWM2H/RB12 S1RP44/S1PWM2H/S1RB12
24 RP45/PWM2L/RB13 S1RP45/S1PWM7H/S1PWM2L/S1RB13
25 RP46/PWM1H/RB14 S1RP46/S1PWM1H/S1RB14
26 RP47/PWM1L/RB15 S1RP47/S1PWM6H/S1PWM1L/S1RB15
27 |MCLR —
28 ANO/CMP1A/RAQ S1RA0
Legend: RPn and S1RPn represent remappable pins for Peripheral Pin Select functions.
Note 1: At device power-up (POR), a pulse with an amplitude around 2V and a duration greater than 500 pys may be observed on this device pin,

independent of pull-down resistors. It is recommended not to use this pin as an output driver unless the circuit being driven can endure this

active duration.

DS70005319B-page 6
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dsPIC33CH128MP508 FAMILY

Pin Diagrams (Continued)

Note 1:

28-Pin UQFN(:2)

RB14
RB15
MCLR
RAO
RA1
RA2
RA3

Table 3-27 and Table 4-24.

2: The large center pad on the bottom of the package may be left floating or connected to Vss. The four-corner anchor
pads are internally connected to the large bottom pad, and therefore, must be connected to the same net as the large

RB13
RB12
RB11
RB10
VDD
Vss
RB9

@ HNEEMETICICT
]
28 27 26 25 24 23 22

21[]
20 [

3 19=

dsPIC33CHXXXMP502
dsPIC33CHXXXMP202 18
17 []

6 16 [ |
7

15 []

RB8
RB7
RB6
RB5
RB4
RB3
RB2

N
N
N
w

Shaded pins are up to 5.5 VDC tolerant (refer to Table 3-28 and Table 4-25). For the list of analog ports, refer to

RA4 [] o
AVDD | ] ©
Avss [ ]2

VoD [ ]

vss [

RBO [ ]

RB1[] =

center pad.
TABLE 5: 28-PIN UQFN
Pin # Master Core Slave Core
1 RP46/PWM1H/RB14 S1RP46/S1PWM1H/S1RB14
2 RP47/PWM1L/RB15 S1RP47/S1PWM6H/S1PWM1L/S1RB15
3 MCLR —
4 ANO/CMP1A/RAOD S1RA0
5 AN1/RA1 S1AN15/S1RA1
6 AN2/RA2 S1AN16/ST1RA2
7 ANS3/IBIASO/RA3 S1ANO/S1CMP1A/S1PGA1P1/S1RA3
8 AN4/IBIAS1/RA4 STMCLR3/S1AN1/S1CMP2A/S1PGA2P1/S1PGA3P2/S1RA4
9 AVDD AVDD
10 AVss AVss
11 VDD VDD
12 Vss Vss
13 OSCI/CLKI/AN5/RP32/RB0 S1AN5/S1RP32/S1RBO
14 OSCO/CLKO/ANG/IBIAS2/RP33/RB 1 S1AN4/S1RP33/S1RB1
15 DACOUT/AN7/CMP1D/RP34/INTO/RB2 S1MCLR2/S1AN3/S1ANCO0/S1ANC1/S1CMP1D/S1CMP2D/S1CMP3D/S1RP34/S1INT0/S1RB2
16 PGD2/AN8/RP35/RB3 S1PGD2/S1AN18/S1CMP3A/S1PGA3P1/S1RP35/S1RB3
17 PGC2/RP36/RB4 S1PGC2/S1AN9/S1RP36/S1PWM5L/S1RB4
18 PGD3/RP37/SDA2/RB5 S1PGD3/S1RP37/S1RB5
19 PGC3/RP38/SCL2/RB6 S1PGC3/S1RP38/S1RB6
20 TDO/AN9/RP39/RB7 STMCLR1/S1AN6/S1RP39/S1PWM5H/S1RB7
21 PGD1/AN10/RP40/SCL1/RB8 S1PGD1/S1AN7/S1RP40/S1SCL1/S1RB8
22 PGC1/AN11/RP41/SDA1/RB9 S1PGC1/S1RP41/S1SDA1/S1RB9
23 Vss Vss
24 VDD VDD
25 TMS/RP42/PWM3H/RB10 S1RP42/S1PWM3H/S1RB10
26 TCK/RP43/PWM3L/RB11 S1RP43/S1PWM8H/S1PWM3L/S1RB11
27 TDI/RP44/PWM2H/RB12 S1RP44/S1PWM2H/S1RB12
28 RP45/PWM2L/RB13 S1RP45/S1PWM7H/S1PWM2L/S1RB13
Legend: RPn and S1RPn represent remappable pins for Peripheral Pin Select functions.

© 2017-2018 Microchip Technology Inc.
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Pin Diagrams (Continued)

36-Pin UQFN(12)

™M N — O
-~ T - - N0 o T O
mommma v OO0 m
reoeweoew:s>>Kmoro
I |
36 35 34 33 32 31 30 29 28
RB14 [l 1 27[| RB8
RB15 |2 26[ | RB7
MCLR | |3 25[]] RB6
RCO | |4 24[f] RB5
RAO []s  GSPIC3SCHXXXMPS03 o1y
dsPIC33CHXXXMP203
RA1 []6 22[ | Vss
RA2 [ ]7 21[| RB4
RA3 | |8 20[ | RB3
RA4 | ]9 19[ | RB2
10 11 12 13 14 15 16 17 18

AVDD
AVss
RC1
RC2
VDD
Vss
RC3
RBO
RB1

Note 1: Shaded pins are up to 5.5 VDC tolerant (refer to Table 3-28 and Table 4-25). For the list of analog ports, refer
to Table 3-27 and Table 4-24.
2: The large center pad on the bottom of the package may be left floating or connected to Vss. The four-corner
anchor pads are internally connected to the large bottom pad, and therefore, must be connected to the same
net as the large center pad.

DS70005319B-page 8 © 2017-2018 Microchip Technology Inc.
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TABLE 6: 36-PIN UQFN

Pin # Master Core Slave Core

1 RP46/PWM1H/RB14 S1RP46/S1PWM1H/S1RB14

2 RP47/PWM1L/RB15 S1RP47/S1PWM6H/S1PWM1L/S1RB15

3 [MCLR —

4 AN12/IBIAS3/RP48/RCO S1AN10/S1RP48/S1RCO

5 ANO/CMP1A/RAO S1RAO0

6 AN1/RA1 S1AN15/S1RA1

7 AN2/RA2 S1AN16/S1RA2

8 AN3/IBIASO/RA3 S1AN0/S1CMP1A/S1PGA1P1/S1RA3

9 AN4/IBIAS1/RA4 STMCLR3/S1AN1/S1CMP2A/S1PGA2P1/S1PGA3P2/S1RA4

10 AVDD AVDD

1 AVss AVss

12 AN13/ISRCO/RP49/RC1 S1ANA1/S1RP49/S1RC1

13 AN14/ISRC1/RP50/RC2 S1ANA0/S1RP50/S1RC2

14 VbD VDD

15 Vss Vss

16 CMP1B/RP51/RC3 S1AN8/S1CMP3B/S1RP51/S1RC3

17 OSCI/CLKI/AN5/RP32/RB0O S1AN5/S1RP32/S1RBO

18 OSCO/CLKO/ANG6/IBIAS2/RP33/RB1 S1AN4/S1RP33/S1RB1

19 DACOUT/AN7/CMP1D/RP34/INTO/RB2 STMCLR2/S1AN3/S1ANC0/S1ANC1/S1CMP1D/S1CMP2D/S1CMP3D/
S1RP34/S1INT0/S1RB2

20 PGD2/AN8/RP35/RB3 S1PGD2/S1AN18/S1CMP3A/S1PGA3P1/S1RP35/S1RB3

21 PGC2/RP36/RB4 S1PGC2/S1AN9/S1RP36/S1PWM5L/S1RB4

22 Vss Vss

23 VDD VDD

24 PGD3/RP37/SDA2/RB5 S1PGD3/S1RP37/S1RB5

25 PGC3/RP38/SCL2/RB6 S1PGC3/S1RP38/S1RB6

26 TDO/AN9/RP39/RB7 STMCLR1/S1AN6/S1RP39/S1PWM5H/S1RB7

27 PGD1/AN10/RP40/SCL1/RB8 S1PGD1/S1AN7/S1RP40/S1SCL1/S1RB8

28 PGC1/AN11/RP41/SDA1/RB9 S1PGC1/S1RP41/S1SDA1/S1RB9

29 RP52/RC4 S1RP52/S1PWM2H/S1RC4

30 RP53/RC5 S1RP53/S1PWM2L/S1RC5

31 Vss Vss

32 VDD VDD

33 TMS/RP42/PWM3H/RB10 S1RP42/S1PWM3H/S1RB10

34 TCK/RP43/PWM3L/RB11 S1RP43/S1PWM8H/S1PWM3L/S1RB11

35 TDI/RP44/PWM2H/RB12 S1RP44/S1PWM7L/S1RB12

36 RP45/PWM2L/RB13 S1RP45/S1PWM7H/S1RB13

Legend: RPn and S1RPn represent remappable pins for Peripheral Pin Select functions.

© 2017-2018 Microchip Technology Inc.
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Pin Diagrams (Continued)

48-Pin QFN/TQFP/UQFN(12)

NS - 4 Fwvo
DMomommOaao0oo000nm
rrereoewers>>Koeororowoo
RB14 RB8
RB15 RB7
RC12 RB6
RC13 RB5
MCLR [ |5 32[ | vop
RD13 [ ]6 dsPIC33CHXXXMP505 31[] vss
RCO [ ]7 dsPIC33CHXXXMP205 30[ | RDS
RAO :|8 29 RC9
RA1 [ ]9 28 [l RC8
RA2 []10 27| RB4
RA3 [ ]11 26 | RB3
RA4 [ ]12 25[ | RB2
13 14 15 16 17 18 19 20 21 22 23 24
OO Errir
8800888838320
<>(<>(n:n:n:>>n:n:n:§n:

Note 1: Shaded pins are up to 5.5 VDC tolerant (refer to Table 3-28 and Table 4-25). For the list of analog ports,
refer to Table 3-27 and Table 4-24.
2: The large center pad on the bottom of the package may be left floating or connected to Vss. The four-corner
anchor pads are internally connected to the large bottom pad, and therefore, must be connected to the
same net as the large center pad.

DS70005319B-page 10 © 2017-2018 Microchip Technology Inc.
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TABLE 7: 48-PIN QFN/TQFP/UQFN
Pin # Master Core Slave Core

1 |RP46/PWM1H/RB14 S1RP46/S1PWM6L/S1RB14
2 |RP47/PWM1L/RB15 S1RP47/S1PWM6H/S1RB15
3 |RP60/RC12 S1RP60/S1PWM3H/S1RC12
4 |RP61/RC13 S1RP61/S1PWM3L/S1RC13
5 |MCLR —
6 |RD13 S1ANNO/S1PGA1TN2/S1RD13
7 |AN12/IBIAS3/RP48/RCO S1AN10/S1RP48/S1RCO
8 |ANO/CMP1A/RAO S1RA0
9 |AN1/RA1 S1AN15/S1RA1
10 |AN2/RA2 S1AN16/S1RA2
11 | AN3/IBIASO/RA3 S1AN0/S1CMP1A/S1PGA1P1/S1RA3
12 |AN4/IBIAS1/RA4 STMCLR3/S1AN1/S1CMP2A/S1PGA2P1/S1PGA3P2/S1RA4
13 |AVDD AVDD
14 |AVss AVss
15 |AN13/ISRCO/RP49/RC1 S1ANA1/S1RP49/S1RC1
16 |AN14/ISRC1/RP50/RC2 S1ANA0/S1RP50/S1RC2
17 |RP54/RC6 S1AN11/S1CMP1B/S1RP54/S1RC6
18 |VbD VbD
19 |Vss Vss
20 |CMP1B/RP51/RC3 S1AN8/S1CMP3B/S1RP51/S1RC3
21 | OSCI/CLKI/AN5/RP32/RBO S1AN5/S1RP32/S1RB0O
22 | OSCO/CLKO/ANG/IBIAS2/RP33/RB1 S1AN4/S1RP33/S1RB1
23 |ISRC3/RD10 S1AN13/S1CMP2B/S1RD10
24 | AN15/ISRC2/RP55/RC7 S1AN12/S1RP55/S1RC7
25 |DACOUT/AN7/CMP1D/RP34/INT0O/RB2 STMCLR2/S1AN3/S1ANCO/S1ANC1/S1CMP1D/S1CMP2D/S1CMP3D/S1RP34/

S1INT0/S1RB2

26 |PGD2/ANS/RP35/RB3 S1PGD2/S1AN18/S1CMP3A/S1PGA3P1/S1RP35/S1RB3
27 |PGC2/RP36/RB4 S1PGC2/S1AN9/S1RP36/S1PWM5L/S1RB4
28 |RP56/ASDA1/SCK2/RC8 S1RP56/S1ASDA1/S1SCK1/STRC8

29 |RP57/ASCL1/SDI2/RC9 S1RP57/S1ASCL1/S1SDI1/S1RC9

30 |SDO2/PCI19/RD8 $1SDO1/S1PCI19/S1RD8

31 |Vss Vss

32 |VbD VDD

33 |PGD3/RP37/SDA2/RB5 S1PGD3/S1RP37/S1RB5

34 |PGC3/RP38/SCL2/RB6 S1PGC3/S1RP38/S1RB6

35 | TDO/AN9/RP39/RB7 STMCLR1/S1ANG/S1RP39/S1PWM5H/S1RB7
36 |PGD1/AN10/RP40/SCL1/RB8 S1PGD1/S1AN7/S1RP40/S1SCL1/S1RB8
37 |PGC1/AN11/RP41/SDA1/RB9 S1PGC1/S1RP41/S1SDA1/S1RB9

38 |RP52/RC4 S1RP52/S1PWM2H/S1RC4

39 |RP53/RC5 S1RP53/S1PWM2L/S1RC5

40 |RP58/RC10 S1RP58/S1TPWM1H/S1RC10

41 |RP59/RC11 S1RP59/S1PWM1L/STRC11

42 |Vss Vss

43 VDD VDD

44 |RP65/RD1 S1RP65/S1PWM4H/S1RD1

45 | TMS/RP42/PWM3H/RB10 S1RP42/S1PWMBL/STRB10

46 | TCK/RP43/PWM3L/RB11 S1RP43/S1PWM8H/S1RB11

47 | TDI/RP44/PWM2H/RB12 S1RP44/S1PWM7L/S1RB12

48 |RP45/PWM2L/RB13 S1RP45/S1PWM7H/S1RB13

Legend: RPn and S1RPn represent remappable pins for Peripheral Pin Select functions.

© 2017-2018 Microchip Technology Inc.
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Pin Diagrams (Continued)

64-Pin TQFP/QFN(1:2)

RB8

RB14 [ 1
RB15 2 47 RB7
RC12 W 3 46 [l RB6
RC13 4 45 RB5
RC14 E 5 44 [l RD5
RC15 M 6 43 [l RD6
“:{%EF; ; dsPIC33CHXXXMP506 jf 5337
vee Ol dsPIC33CHXXXMP206 40 5 Vs
Vop [ 10 39 & RD8
RD14 [ 11 38 [l RD9
RD13 [] 12 37 E RC9
RCO []13 36 |l RC8
RAO [] 14 35[] RB4
RA1 []15 34 1 RB3
RA2 []16 33[ 1 RB2
MNOOO T ANNMTULOMNMNWOMOO O AN
\FFFNNNNNNNNNN(’)C’)C’)
HjNNEREER RN RN
2IEFT5088838m=20
mmizgmmx>>mmmggm

Note 1: Shaded pins are up to 5.5 VDC tolerant (refer to Table 3-28 and Table 4-25). For the list of analog ports,

refer to Table 3-27 and Table 4-24.

2: The large center pad on the bottom of the package may be left floating or connected to Vss. The four-corner
anchor pads are internally connected to the large bottom pad, and therefore, must be connected to the

same net as the large center pad.
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TABLE 8: 64-PIN TQFP/QFN
Pin # Master Core Slave Core

1 |RP46/PWM1H/RB14 S1RP46/S1RB14

2 |RP47/PWM1L/RB15 S1RP47/S1RB15

3 |RP60/PWM4H/RC12 S1RP60/S1RC12

4 |RP61/PWM4L/RC13 S1RP61/S1RC13

5 |RP62/RC14 S1RP62/S1PWM7H/S1RC14

6 |RP63/RC15 S1RP63/S1PWM7L/S1RC15

7 |MCLR —

8 |PCI22/RD15 S1PCI22/S1RD15

9 |Vss Vss

10 |(VbD VDD

11 |PCI21/RD14 S1ANN1/S1PGA2N2/S1PCI21/S1RD14

12 |RD13 S1ANNO/S1PGA1TN2/S1RD13

13 |AN12/IBIAS3/RP48/RCO S1AN10/S1RP48/S1RCO

14 | ANO/CMP1A/RAO S1RA0

15 [AN1/RA1 S1AN15/S1RA1

16 |AN2/RA2 S1AN16/S1RA2

17 |AN3/IBIASO/RA3 S1AN0/S1CMP1A/S1PGA1P1/S1RA3

18 |AN4/IBIAS1/RA4 STMCLR3/S1AN1/S1CMP2A/S1PGA2P1/S1PGA3P2/S1RA4

19 |AVDD AVDD

20 |AVss AVss

21 |RD12 S1AN14/S1PGA2P2/S1RD12

22 | AN13/ISRCO/RP49/RC1 S1ANA1/S1RP49/S1RC1

23 | AN14/ISRC1/RP50/RC2 S1ANA0/S1RP50/S1RC2

24 |RP54/RC6 S1AN11/S1CMP1B/S1RP54/S1RC6

25 |VbDp VDD

26 |Vss Vss

27 |CMP1B/RP51/RC3 S1AN8/S1CMP3B/S1RP51/S1RC3

28 |OSCI/CLKI/AN5/RP32/RBO S1AN5/S1RP32/S1RB0O

29 |[OSCO/CLKO/AN6/IBIAS2/RP33/RB1 S1AN4/S1RP33/S1RB1

30 |RD11 S1AN17/S1PGA1P2/S1RD11

31 [ISRC3/RD10 S1AN13/S1CMP2B/S1RD10

32 |AN15/ISRC2/RP55/RC7 S1AN12/S1RP55/S1RC7

33 |DACOUT/AN7/CMP1D/RP34/INTO/RB2 STMCLR2/S1AN3/S1ANC0/S1ANC1/S1CMP1D/S1CMP2D/S1CMP3D/S1RP34/
S1INT0/S1RB2

34 |PGD2/AN8/RP35/RB3 S1PGD2/S1AN18/S1CMP3A/S1PGA3P1/S1RP35/S1RB3

35 [PGC2/RP36/RB4 S1PGC2/S1AN9/S1RP36/S1PWM5L/S1RB4

36 |[RP56/ASDA1/SCK2/RC8 S1RP56/S1ASDA1/S1SCK1/S1RC8

37 |RP57/ASCL1/SDI2/RC9 S1RP57/S1ASCL1/S1SDI1/S1RC9

38 [PCI20/RD9 S1PCI20/S1RD9

39 |SDO2/PCI19/RD8 S1SDO1/S1PCI19/S1RD8

40 |Vss Vss

41 |VDD VDD

42 |RP71/RD7 S1RP71/S1PWMB8H/S1RD7

43 |RP70/RD6 S1RP70/S1PWM6H/S1RD6

44 |RP69/RD5 S1RP69/S1PWM6L/S1RD5

45 |PGD3/RP37/SDA2/RB5 S1PGD3/S1RP37/S1RB5

46 |PGC3/RP38/SCL2/RB6 S1PGC3/S1RP38/S1RB6

47 | TDO/AN9/RP39/RB7 STMCLR1/S1AN6/S1RP39/S1PWM5H/S1RB7

48 |PGD1/AN10/RP40/SCL1/RB8 S1PGD1/S1AN7/S1RP40/S1SCL1/S1RB8

49 |PGC1/AN11/RP41/SDA1/RB9 S1PGC1/S1RP41/S1SDA1/S1RB9

50 [RP52/RC4 S1RP52/S1PWM2H/S1RC4

Legend: RPn and S1RPn represent remappable pins for Peripheral Pin Select functions.

© 2017-2018 Microchip Technology Inc.
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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.

DS70005319B-page 14
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Pin Diagrams (Continued)

80-Pin TQFP(")

1
2
3
4
5
6
7
8
9

dsPIC33CHXXXMP508
dsPIC33CHXXXMP208

TANNTOLOMNODNDO - ANMTOONODO
ANANNANANANANNANODOOOOOOMNMO M
OmONOCOCO00O00O00O00O00O00O0O OOl
NI OLAONNTNOAQNMO O OMNMN
W< WLAON— 0000000 O W—WO
xxxxgigmmm>>mxm@x@xm

Note 1: Shaded pins are up to 5.5 VDC tolerant (refer to Table 3-28 and Table 4-25). For the list of analog
ports, refer to Table 3-27 and Table 4-24.
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TABLE 9: 80-PIN TQFP
Pin # Master Core Slave Core

1 |RP46/PWM1H/RB14 S1RP46/S1RB14

2 |REO S1REOQ

3 |RP47/PWM1L/RB15 S1RP47/S1RB15

4 |RE1 S1RE1

5 |RP60/PWM4H/RC12 S1RP60/S1RC12

6 |RP61/PWM4L/RC13 S1RP61/S1RC13

7 |RP62/RC14 S1RP62/S1PWM7H/S1RC14

8 |RP63/RC15 S1RP63/S1PWM7L/S1RC15

9 |MCLR —
10 |PCI22/RD15 S1PCI22/S1RD15

11 |Vss Vss

12 |VbD VDD

13 |PCI21/RD14 S1ANN1/S1PGA2N2/S1PCI21/S1RD14

14 |RD13 S1ANNO/S1PGA1TN2/S1RD13

15 |AN12/IBIAS3/RP48/RCO S1AN10/S1RP48/S1RCO

16 | ANO/CMP1A/RAQ S1RA0

17 |RE2 S1RE2

18 |AN1/RA1 S1AN15/S1RA1

19 |RE3 S1RE3
20 |AN2/RA2 S1AN16/S1RA2
21 |AN3/IBIASO/RA3 S1AN0/S1CMP1A/S1PGA1P1/S1RA3
22 |RE4 S1RE4
23 |AN4/IBIAS1/RA4 STMCLR3/S1AN1/S1CMP2A/S1PGA2P1/S1PGA3P2/S1RA4
24 |RE5 S1RE5

25 |AVDD AVDD

26 |AVss AVss

27 |RD12 S1AN14/S1PGA2P2/S1RD12

28 |AN13/ISRCO/RP49/RC1 S1ANA1/S1RP49/S1RC1

29 |AN14/ISRC1/RP50/RC2 S1ANA0/S1RP50/S1RC2

30 |RP54/RC6 S1AN11/S1CMP1B/S1RP54/S1RC6

31 |Vbp VDD

32 |Vss Vss

33 |CMP1B/RP51/RC3 S1AN8/S1CMP3B/S1RP51/S1RC3

34 | OSCI/CLKI/AN5/RP32/RBO S1AN5/S1RP32/S1RB0O

35 | OSCO/CLKO/ANG/IBIAS2/RP33/RB1 S1AN4/S1RP33/S1RB1

36 |RD11 S1AN17/S1PGA1P2/S1RD11

37 |RE6 S1PGA3N2/S1RE6

38 |ISRC3/RD10 S1AN13/S1CMP2B/S1RD10

39 |RE7 S1RE7

40 |AN15/ISRC2/RP55/RC7 S1AN12/S1RP55/S1RC7

41 |DACOUT/AN7/CMP1D/RP34/INTO/RB2 STMCLR2/S1AN3/S1ANCO/S1ANC1/S1CMP1D/S1CMP2D/S1CMP3D/S1RP34/

S1INTO0/S1RB2

42 |RE8 S1RE8

43 | PGD2/AN8/RP35/RB3 S1PGD2/S1AN18/S1CMP3A/S1PGA3P1/S1RP35/S1RB3
44 |RE9 S1RE9

45 |PGC2/RP36/RB4 S1PGC2/S1AN9/S1RP36/S1PWM5L/S1RB4
46 |RP56/ASDA1/SCK2/RC8 S1RP56/S1ASDA1/S1SCK1/S1RC8

47 |RP57/ASCL1/SDI2/RC9 S1RP57/S1ASCL1/S1SDI1/S1RC9

48 |PCI20/RD9 S1PCI20/S1RD9

49 |SDO2/PCI19/RD8 S1SDO1/S1PCI19/S1RD8

50 |[Vss Vss

Legend: RPn and S1RPn represent remappable pins for Peripheral Pin Select functions.

DS70005319B-page 16
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TABLE 9: 80-PIN TQFP (CONTINUED)

Pin # Master Core Slave Core
51 |VbD VoD
52 |RPT1/RD7 S1RP71/S1PWM8H/S1RD7
53 |RP70/RD6 S1RP70/S1PWM6H/S1RD6
54 |RP69/RD5 S1RP69/S1PWM6L/S1RD5
55 |PGD3/RP37/SDA2/RB5 S1PGD3/S1RP37/S1RB5
56 |PGC3/RP38/SCL2/RB6 S1PGC3/S1RP38/S1RB6
57 |RE10 S1RE10
58 | TDO/AN9/RP39/RB7 STMCLR1/S1ANG/S1RP39/S1PWMS5H/S1RB7
59 |RE11 S1RE1

60 [(PGD1/AN10/RP40/SCL1/RB8

S1PGD1/S1AN7/S1RP40/S1SCL1/S1RB8

61 [PGC1/AN11/RP41/SDA1/RB9

S1PGC1/S1RP41/S1SDA1/S1RB9

62 [ASCL2/RE12 S1RE12
63 |RP52/RC4 S$1RP52/S1PWM2H/S1RC4
64 [ASDA2/RE13 S1RE13
65 [RP53/RC5 S1RP53/S1PWM2L/S1RC5

66 |RP58/RC10

S$1RP58/S1PWM1H/S1RC10

67 |[RP59/RC11

S$1RP59/S1PWM1L/S1RC11

68 |RP68/RD4 S1RP68/S1PWM3H/S1RD4
69 |RP67/RD3 S1RP67/S1PWM3L/S1RD3
70 |[Vss Vss

71 |VbD VDD

72 |RP66/RD2 S1RP66/S1PWMB8L/S1RD2
73 |RP65/RD1 S1RP65/S1PWM4H/S1RD1
74 |RP64/RDO S1RP64/S1PWM4L/S1RDO
75 |TMS/RP42/PWM3H/RB10 S1RP42/S1RB10

76 | TCK/RP43/PWM3L/RB11 S1RP43/S1RB11

77 |RE14 S1RE14

78 |TDI/RP44/PWM2H/RB12 S1RP44/S1RB12

79 |RE15 S1RE15

80 [RP45/PWM2L/RB13 S1RP45/S1RB13

Legend: RPn and S1RPn represent remappable pins for Peripheral Pin Select functions.

© 2017-2018 Microchip Technology Inc.
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TO OUR VALUED CUSTOMERS

It is our intention to provide our valued customers with the best documentation possible to ensure successful use of your Microchip
products. To this end, we will continue to improve our publications to better suit your needs. Our publications will be refined and
enhanced as new volumes and updates are introduced.

If you have any questions or comments regarding this publication, please contact the Marketing Communications Department via
E-mail at docerrors@microchip.com. We welcome your feedback.

Most Current Data Sheet

To obtain the most up-to-date version of this data sheet, please register at our Worldwide Web site at:
http://www.microchip.com

You can determine the version of a data sheet by examining its literature number found on the bottom outside corner of any page.
The last character of the literature number is the version number, (e.g., DS30000000A is version A of document DS30000000).

Errata

An errata sheet, describing minor operational differences from the data sheet and recommended workarounds, may exist for current
devices. As device/documentation issues become known to us, we will publish an errata sheet. The errata will specify the revision
of silicon and revision of document to which it applies.

To determine if an errata sheet exists for a particular device, please check with one of the following:

» Microchip’s Worldwide Web site; http://www.microchip.com
» Your local Microchip sales office (see last page)

When contacting a sales office, please specify which device, revision of silicon and data sheet (include literature number) you are
using.

Customer Notification System

Register on our web site at www.microchip.com to receive the most current information on all of our products.
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Referenced Sources

This device data sheet is based on the following
individual chapters of the “dsPIC33/PIC24 Family
Reference Manual”. These documents should be
considered as the general reference for the operation
of a particular module or device feature.

Note 1: To access the documents listed below,
browse to the documentation section of the
dsPIC33CH128MP508 product page of the
Microchip web site (www.microchip.com)
or select a family reference manual section
from the following list.

In addition to parameters, features and
other documentation, the resulting page
provides links to the related family
reference manual sections.

* “Introduction” (DS70573)

+ “dsPIC33E Enhanced CPU” (DS70005158)

» “dsPIC33E/PIC24E Program Memory” (DS70000613)

» “Data Memory” (DS70595)

* “Dual Partition Flash Program Memory” (DS70005156)

* “Flash Programming” (DS70609)

+ “Reset” (DS70602)

* “Interrupts” (DS70000600)

* “l/O Ports with Edge Detect” (DS70005322)

+ “Deadman Timer” (DS70005155)

+ “CAN Flexible Data-Rate (FD) Protocol Module” (DS70005340)

+ “12-Bit High-Speed, Multiple SARs A/D Converter (ADC)” (DS70005213)
» “Peripheral Trigger Generator (PTG)” (DS70000669)

* “Programmable Gain Amplifier (PGA)” (DS70005146)

+ “Master Slave Interface (MSI) Module” (DS70005278)

+ “Watchdog Timer and Power-Saving Modes” (DS70615)

+ “Oscillator Module with High-Speed PLL” (DS70005255)

* “Timer1 Module” (DS70005279)

+ “Direct Memory Access Controller (DMA)” (DS39742)

+ “Capture/Compare/PWM/Timer (MCCP and SCCP)” (DS33035)

+ “High-Resolution PWM with Fine Edge Placement” (DS70005320)

+ “Serial Peripheral Interface (SPI) with Audio Codec Support” (DS70005136)
+ “Inter-Integrated Circuit (12C)” (DS70000195)

+ “Multiprotocol Universal Asynchronous Receiver Transmitter (UART) Module” (DS70005288)
+ “Single-Edge Nibble Transmission (SENT) Module” (DS70005145)

» “32-Bit Programmable Cyclic Redundancy Check (CRC)” (DS30009729)
» “Configurable Logic Cell (CLC)” (DS70005298)

+ “Quadrature Encoder Interface (QEI)” (DS70000601)

+ “High-Speed Analog Comparator Module” (DS70005280)

+ “Current Bias Generator (CBG)” (DS70005253)

+ “Dual Watchdog Timer” (DS70005250)

* “Programming and Diagnostics” (DS70608)

» “CodeGuard™ Security” (DS70634)
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dsPIC33CH128MP508 FAMILY

1.0 DEVICE OVERVIEW

Note 1: This data sheet summarizes the features
of the dsPIC33CH128MP508 family of
devices. It is not intended to be a com-
prehensive resource. To complement the
information in this data sheet, refer to
the related section of the “dsPIC33/
PIC24 Family Reference Manual’,
which is available from the Microchip
web site (www.microchip.com).

2: Some registers and associated bits
described in this section may not be avail-
able on all devices. Refer to Section 3.2
“Master Memory Organization” and
Section 4.2 “Slave Memory Organiza-
tion” in this data sheet for device-specific

register and bit information.

This document contains device-specific information
for the dsPIC33CH128MP508 Digital Signal Controller
(DSC) and Microcontroller (MCU) devices.

dsPIC33CH128MP508 devices contain extensive
Digital Signal Processor (DSP) functionality with a
high-performance, 16-bit MCU architecture.

Figure 1-2 shows a general block diagram of the cores
and peripheral modules of the Master and Slave.
Table 1-1 lists the functions of the various pins shown
in the pinout diagrams.

The Master core and Slave core can operate
independently, and can be programmed and debugged
separately during the application development. Both
processor (Master and Slave) subsystems have their
own interrupt controllers, clock generators, ICD, port
logic, I/O MUXes and PPS. The device is equivalent to
having two complete dsPIC® DSCs on a single die.

The Master core will execute the code from Program
Flash Memory (PFM) and the Slave core will operate
from Program RAM Memory (PRAM).

Once the code development is complete, the Master
Flash will be programmed with the Master code, as well
as the Slave code. After a Power-on Reset (POR), the
Slave code from Master Flash will be loaded to the
PRAM (program memory of the Slave) and the Slave
can execute the code independently of the Master. The
Master and Slave can communicate with each other
using the Master Slave Interface (MSI) peripheral, and
can exchange data between them.

Figure 1-1 shows the block diagram of the device
operation during a POR and the process of transferring
the Slave code from the Master to Slave PRAM.

The I/O ports are shared between the Master and Slave.
Table 1 shows the number of peripherals and the shared
peripherals that the Master and Slave own. There are
Configuration bits in the Flash memory that specify the
ownership (Master or Slave) of each device pin.

The default (erased) state of the Flash assigns all of the
device pins to the Master.

The two cores (Master and Slave) can both be
connected to debug tools, which support independent
and simultaneous debugging. When the Slave core or
Master core is debugged (non-Dual Debug mode), the
S1MCLRXx is not used. MCLR is used for programming
and debugging both the Master core and the Slave
core. STMCLRXx is only used when debugging both the
cores at the same time.

In normal operation, the “owner” of a device pin is
responsible for full control of that pin; this includes both
the digital and analog functionality.

The pin owner’s GPIO registers control all aspects of
the 1/0 pad, including the ANSELx, CNPUx, CNPDXx,
ODCx registers and slew rate control.

Note: Both the Master and Slave cores can
monitor a pin as an input, regardless of pin
ownership. Pin ownership is valid only for
the output functionality of the port.

© 2017-2018 Microchip Technology Inc.
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FIGURE 1-1: SLAVE CORE CODE TRANSFER BLOCK DIAGRAM

Before a POR:

Master Flash Slave PRAM
Code to Transfer the Slave
Code to the Slave PRAM MC"";ber Sc'g‘ﬁ
No Code
MEBET €26 Master Slave
RAM RAM
Slave Code

After a POR, it is Master code’s responsibility to load the Slave PRAM with the Slave code.
Once the Slave code is loaded to PRAM, the Master can enable the Slave to start
Slave code execution:

Master Flash Slave PRAM
Code to Transfer the Slave
Code to the Slave PRAM ’ Mgst&er » Ség\ﬁe
Slave Code
Master Code Master Slave
RAM RAM

Slave Code
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FIGURE 1-2: dsPIC33CH128MP508 FAMILY BLOCK DIAGRAM(")
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3: Some peripheral I/Os are only accessible through remappable pins.

Note 1: The numbers in the parentheses are the number of instantiations of the module indicated.

2: Not all I/O pins or features are implemented on all device pinout configurations. See Table 1-1 for specific
implementations by pin count.

© 2017-2018 Microchip Technology Inc.

DS70005319B-page 23



dsPIC33CH128MP508 FAMILY

TABLE 1-1: PINOUT 1/O DESCRIPTIONS
Pin Name(") Pin | Buffer| 55 g Description
Type | Type

ANO-AN18 | [Analog| No |Master analog input channels

S1ANO-S1AN18 I |Analog| No |Slave analog input channels

S1ANAO, S1ANA1 I |Analog| No |Slave alternate analog inputs

ADCTRG | ST | Yes |ADC Trigger Input 31

CAN1RX | ST | Yes |CAN1 receive input

CAN1 (0] — | Yes |CAN1 transmit output

CLKI | ST/ | No |External Clock (EC) source input. Always associated with OSCI pin

CMOS function.

CLKO (0] — No |Oscillator crystal output. Connects to crystal or resonator in Crystal
Oscillator mode. Optionally functions as CLKO in RC and EC
modes. Always associated with OSCO pin function.

OSCI | ST/ | No |Oscillator crystal input. ST buffer when configured in RC mode;

CMOS CMOS otherwise.

0OSCO 1/0 — No |Oscillator crystal output. Connects to crystal or resonator in Crystal
Oscillator mode. Optionally functions as CLKO in RC and EC
modes.

REFOI/S1REFOI | ST | Yes |Reference clock input

REFCLKO/STREFCLKO®) O | — | Yes |Reference clock output

INTO/S1INTO®) | ST | No |External Interrupt 0

INT1/S1INT1() | ST | Yes |External Interrupt 1

INT2/S1INT20) | ST | Yes |External Interrupt 2

INT3/S1INT3G) | ST | Yes |External Interrupt 3

IOCA<4:0>/S110CA<4:0>() I ST | No |Interrupt-on-Change input for PORTA

I0CB<15:0>/S110CB<15:0>% | | | ST | No [Interrupt-on-Change input for PORTB

I0CC<15:0>/S110CC<15:0>3)| | ST | No |Interrupt-on-Change input for PORTC

I0CD<15:0>/S110CD<15:0>®)| | | ST | No [Interrupt-on-Change input for PORTD

IOCE<15:0>/S1I0CE<15:0>(3) | | ST | No |Interrupt-on-Change input for PORTE

QEIA1 | ST | Yes |QEl Input A

QEIB1 | ST | Yes |QEl Input B

QEINDX1 | ST | Yes |QEI Index 1 input

QEIHOMA1 | ST | Yes |QEI Home 1 input

QEICMP 0] — | Yes |QEI comparator output

RA0-RA4/S1RA0-S1RA41) | 1/O0 | ST | No |[PORTA is a bidirectional 1/O port

RB0-RB15/S1RB0-S1RB15()| 1/0 ST | No |PORTB is a bidirectional 1/0 port

RCO-RC15/S1RCO-S1RC15®) | 1/0 | ST | No |PORTC is a bidirectional 1/0 port

RDO-RD15/S1RD0-S1RD15() | 1/0 | ST | No |[PORTD is a bidirectional I/O port

REO-RE15/S1REO-S1RE15() | 1/0 ST | No |PORTE is a bidirectional 1/0 port

T1CK/S1T1CKB) | ST | Yes |Timer1 external clock input

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

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

PPS = Peripheral Pin Select

Note 1:

TTL = TTL input buffer

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

These pins are remappable as well as dedicated. Some of the pins are associated with the Slave function
and have S1 attached to the beginning of the name. For example, ANO for the Slave is S1ANO.

S1 attached to the beginning of the name indicates the Slave feature for that function. For example, ANO for
the Slave is STANO.
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TABLE 1-1: PINOUT I/O DESCRIPTIONS (CONTINUED)

Pin Name(") Pin | Buffer PPS Description
Type| Type
U1CTS/S1U1CTSY) I ST | Yes |UART1 Clear-to-Send
UTRTS/STUTRTS®) O | — | Yes|UART1 Request-to-Send
U1RX/STU1RXE) | ST | Yes |UART1 receive
U1TX/S1U1TXE) O | — | Yes |UART1 transmit
U1DSR/S1U1DSR | ST | Yes |UART1 Data-Set-Ready
U1DTR/ST1U1DTR 0] — | Yes |UART1 Data-Terminal-Ready
U2CTS | ST | Yes |UART2 Clear-to-Send
U2RTS 0] — | Yes |UART2 Request-to-Send
U2RX | ST | Yes |UART2 receive
uz2TXx 0] — | Yes |UART2 transmit
U2DSR | ST | Yes |UART2 Data-Set-Ready
U2DTR (0] — | Yes |UART2 Data-Terminal-Ready
SENT1 | ST | Yes [SENT1 input
SENT2 | ST | Yes |SENT2 input
SENT10UT (0] — | Yes |SENT1 output
SENT20UT (0] — | Yes |SENT2 output
PTGTRG24 0] — | Yes |PTG Trigger Output 24
PTGTRG25 (0] — | Yes |PTG Trigger Output 25
TCKI1-TCKI8/ | ST | Yes |SCCP Timer Inputs 1 through 8/1 through 4
S1TCKI1-S1TCK14()
ICM1-ICM8/ | ST | Yes |SCCP Capture Inputs 1 through 8/1 through 4
S1ICM1-S11CM43)
OCFA-OCFB/ | ST | Yes |SCCP Fault Inputs A through B
S10CFA-S10CFB®)
OCM1-OCM8/ (0] — | Yes |SCCP Compare Outputs 1 through 8/1 through 4
S10CM1-S10CM43)
SCK1/S1SCK1(3) I/0 | ST | Yes [Synchronous serial clock input/output for SPI1
SDI1/51sDI1®) | ST | Yes |SPI1 datain
SD01/$1SD01¢) O | — | Yes|SPI1 dataout
S$51/51851G) I/O ST | Yes |SPI1 Slave synchronization or frame pulse I/O
SCK2 1/0 ST | Yes |Synchronous serial clock input/output for SPI2
SDI2 | ST | Yes [SPI2 datain
SDO2 0] — | Yes |SPI2 data out
SS2 I/O ST | Yes |SPI2 Slave synchronization or frame pulse I/O
scL1/s1scL1® 1/0 ST No |Synchronous serial clock input/output for 12C1
SDA1/S1SDA13) 1/0 ST No |Synchronous serial data input/output for 12C1
ASCL1 1/0 ST No |Alternate synchronous serial clock input/output for 12C1
ASDA1 1/0 ST No |Alternate synchronous serial data input/output for 12C1
SCL2 1/0 ST No |Synchronous serial clock input/output for 12C2
SDA2 1/0 ST No |Synchronous serial data input/output for 12C2
ASCL2 I/0 ST No |Alternate synchronous serial clock input/output for 12C2
ASDA2 1/0 ST No |Alternate synchronous serial data input/output for 12C2
Legend: CMOS = CMOS compatible input or output Analog = Analog input P = Power
ST = Schmitt Trigger input with CMOS levels O = Output | = Input
PPS = Peripheral Pin Select TTL = TTL input buffer

Note 1: Not all pins are available in all package variants. See the “Pin Diagrams” section for pin availability.
2: These pins are remappable as well as dedicated. Some of the pins are associated with the Slave function
and have S1 attached to the beginning of the name. For example, ANO for the Slave is S1ANO.
3: S1 attached to the beginning of the name indicates the Slave feature for that function. For example, ANO for
the Slave is S1ANO.
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TABLE 1-1: PINOUT I/O DESCRIPTIONS (CONTINUED)

Pin Name(") Pin | Buffer PPS Description
Type| Type
TMS ST No |JTAG Test mode select pin
TCK ST No |JTAG test clock input pin
TDI ST No |JTAG test data input pin

I
I
|
TDO (0] — No |JTAG test data output pin
I

PCI8-PCI18/ ST | Yes |PWM Inputs 8 through 18
S1PCI8-S1PCI18
PWMEA-PWMED/
S1PWMEA-S1PWMED
PCI19-PCI22/ | ST | No [PWM Inputs 19 through 22
S1PCI19-S1PCI22()

o
I

Yes |PWM Event Outputs A through D

PWM1L-PWM4L/S1PWM1L/ | O — No |PWM Low Outputs 1 through 8
Ss1PWM8LE®)

PWM1H-PWM4H/ 0} — PWM High Outputs 1 through 8
S1PWM1H-S1PWM8H(23)

CLCINA-CLCIND/ | ST | Yes |CLC Inputs A through D
S1CLCINA-S1CLCIND®)

CLC10UT-CLC40UT o — | Yes |CLC Outputs 1 through 4

CMP1 0] — | Yes |Comparator 1 output

CMP1A/ I [Analog| No |Comparator Channels 1A through 3A inputs
S1CMP1A-S1CMP3AG)

CMP1B/ I |Analog| No |Comparator Channels 1B through 3B inputs
S1CMP1B-S1CMP3B()

CMP1D/ I |Analog| No |Comparator Channels 1D through 3D inputs
S1CMP1D-S1CMP3D®)

DACOUT (0] — No |DAC output voltage

IBIAS3, IBIAS2, IBIAS1, O |Analog| No |Constant-Current Outputs 0 through 3
IBIASO/ISRC3, ISRC2,

ISRC1, ISRCO

S1PGA1P2 Analog| No |PGA1 Positive Input 2

S1PGA1IN2 Analog| No |[PGA1 Negative Input 2

S1PGA2P2 Analog| No |PGA2 Positive Input 2

S1PGA3P1-S1PGA3P2 Analog| No |PGAS Positive Inputs 1 through 2

|
|
|
S1PGA2N2 I |Analog| No |PGA2 Negative Input 2
|
|

S1PGA3N2 Analog| No |PGA3 Negative Input 2
PGD1/S1PGD1() I/0 ST No |Data I/O pin for Programming/Debugging Communication Channel 1
PGC1/S1PGC1(3) | ST | No |[Clock input pin for Programming/Debugging Communication
Channel 1
PGD2/S1PGD2(3) I/O ST | No [Data I/O pin for Programming/Debugging Communication Channel 2
PGC2/S1PGC2() | ST No |Clock input pin for Programming/Debugging Communication
Channel 2
PGD3/S1PGD3(?) 1/0 ST No |Data I/O pin for Programming/Debugging Communication Channel 3
PGC3/S1PGC3(3) | ST | No |[Clock input pin for Programming/Debugging Communication
Channel 3
Legend: CMOS = CMOS compatible input or output Analog = Analog input P = Power
ST = Schmitt Trigger input with CMOS levels O = Output | = Input
PPS = Peripheral Pin Select TTL = TTL input buffer

Note 1: Not all pins are available in all package variants. See the “Pin Diagrams” section for pin availability.
2: These pins are remappable as well as dedicated. Some of the pins are associated with the Slave function
and have S1 attached to the beginning of the name. For example, ANO for the Slave is S1ANO.

3: S1 attached to the beginning of the name indicates the Slave feature for that function. For example, ANO for
the Slave is S1ANO.
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TABLE 1-1: PINOUT I/O DESCRIPTIONS (CONTINUED)

Pin Name(") Pin | Buffer PPS Description
Type| Type
MCLR/S1TMCLR1/S1MCLR2/ | I/P ST | No [Master Clear (Reset) input. This pin is an active-low Reset to the
S1MCLR3 device. SIMCLRXx is valid only for slave debug in Dual Debug
mode.
AVDD P P No |Positive supply for analog modules. This pin must be connected at all
times.
AVss P P No |Ground reference for analog modules. This pin must be connected at
all times.
VDD P — No |Positive supply for peripheral logic and 1/O pins
Vss P — No |Ground reference for logic and I/O pins
Legend: CMOS = CMOS compatible input or output Analog = Analog input P = Power
ST = Schmitt Trigger input with CMOS levels O = Output | = Input
PPS = Peripheral Pin Select TTL = TTL input buffer

Note 1: Not all pins are available in all package variants. See the “Pin Diagrams” section for pin availability.
2: These pins are remappable as well as dedicated. Some of the pins are associated with the Slave function
and have S1 attached to the beginning of the name. For example, ANO for the Slave is S1ANO.

3: S1 attached to the beginning of the name indicates the Slave feature for that function. For example, ANO for
the Slave is STANO.
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NOTES:
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2.0 GUIDELINES FOR GETTING 2.2
STARTED WITH 16-BIT DIGITAL
SIGNAL CONTROLLERS

Decoupling Capacitors

The use of decoupling capacitors on every pair of
power supply pins, such as VDD, Vss, AVDD and
AVss is required.

21 Basic Connection Requirements Consider the following criteria when using decoupling

Getting started with the family devices of the capacitors:

dsPIC33CH128MP508 requires attention to a minimal
set of device pin connections before proceeding with
development. The following is a list of pin names which
must always be connected:

« All VDD and Vss pins
(see Section 2.2 “Decoupling Capacitors™)
« All AVDD and AVSs pins
regardless if ADC module is not used (see
Section 2.2 “Decoupling Capacitors”)

* MCLR pin

» Value and type of capacitor: Recommendation
of 0.1 yF (100 nF), 10-20V. This capacitor should
be a low-ESR and have resonance frequency in
the range of 20 MHz and higher. It is
recommended to use ceramic capacitors.

* Placement on the printed circuit board: The
decoupling capacitors should be placed as close
to the pins as possible. It is recommended to
place the capacitors on the same side of the
board as the device. If space is constricted, the
capacitor can be placed on another layer on the

(see Section 2.3 “Master Clear (MCLR) Pin”)
PGCx/PGDx pins

used for In-Circuit Serial Programming™ (ICSP™)
and debugging purposes (see Section 2.4 “ICSP
Pins”)

OSCI and OSCO pins

when an external oscillator source is used (see
Section 2.5 “External Oscillator Pins”)

PCB using a via; however, ensure that the trace
length from the pin to the capacitor is within
one-quarter inch (6 mm) in length.

» Handling high-frequency noise: If the board is
experiencing high-frequency noise, above tens of
MHz, add a second ceramic-type capacitor in
parallel to the above described decoupling
capacitor. The value of the second capacitor can

be in the range of 0.01 pyF to 0.001 pF. Place this
second capacitor next to the primary decoupling
capacitor. In high-speed circuit designs, consider
implementing a decade pair of capacitances as
close to the power and ground pins as possible.
For example, 0.1 pF in parallel with 0.001 pF.

* Maximizing performance: On the board layout
from the power supply circuit, run the power and
return traces to the decoupling capacitors first,
and then to the device pins. This ensures that the
decoupling capacitors are first in the power chain.
Equally important is to keep the trace length
between the capacitor and the power pins to a
minimum, thereby reducing PCB track
inductance.
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FIGURE 2-1: RECOMMENDED

MINIMUM CONNECTION

0.1 pyF

VDD H H Ceramic
B
> >

R
R1
MCLR
C
I dsPIC33
veer
Vss
0.1 pF
9 % |Ceramic
> >

0.1 uF 0.1 pF
Ceramic Ceramic

Note 1: As an option, instead of a hard-wired connection, an
inductor (L1) can be substituted between VbD and
AVDD to improve ADC noise rejection. The inductor
impedance should be less than 1Q and the inductor
capacity greater than 10 mA.

Where:
Fcny : .
f = - (i.e., ADC Conversion Rate/2)
fo 1
(2rn./LC)

2
- - <(2nflfc>)

221 BULK CAPACITORS

On boards with power traces running longer than six
inches in length, it is suggested to use a bulk capacitor
for integrated circuits, including DSCs, to supply a local
power source. The value of the bulk capacitor should
be determined based on the trace resistance that
connects the power supply source to the device and
the maximum current drawn by the device in the
application. In other words, select the bulk capacitor so
that it meets the acceptable voltage sag at the device.
Typical values range from 4.7 pyF to 47 pF.

2.3 Master Clear (MCLR) Pin

The MCLR pin provides two specific device
functions:

» Device Reset
» Device Programming and Debugging.

During device programming and debugging, the
resistance and capacitance that can be added to the
pin must be considered. Device programmers and
debuggers drive the MCLR pin. Consequently,
specific voltage levels (VIH and VIL) and fast signal
transitions must not be adversely affected. Therefore,
specific values of R and C will need to be adjusted
based on the application and PCB requirements.

For example, as shown in Figure 2-2, it is
recommended that the capacitor, C, be isolated from
the MCLR pin during programming and debugging
operations.

Place the components, as shown in Figure 2-2,
within one-quarter inch (6 mm) from the MCLR pin.

Note 1: There are the STMCLR1, STMCLR2 and
S1MCLR3 pins and they are used for
Slave debug during the dual debug
process. Those pins do not reset the
Slave core during normal operation.

FIGURE 2-2: EXAMPLE OF MCLR PIN
CONNECTIONS
VVbD
R
R1(2
MCLR
JP
dsPIC33

==

Note 1: R <10 kQ is recommended. A suggested

starting value is 10 kQ. Ensure that the
MCLR pin VIH and VIL specifications are met.

2: R1<470Q will limit any current flowing into
MCLR from the external capacitor, C, in the
event of MCLR pin breakdown due to
Electrostatic Discharge (ESD) or Electrical
Overstress (EOS). Ensure that the MCLR pin
VIH and VIL specifications are met.

DS70005319B-page 30
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2.4 ICSP Pins

The PGCx and PGDx pins are used for ICSP and
debugging purposes. It is recommended to keep the
trace length between the ICSP connector and the ICSP
pins on the device as short as possible. If the ICSP con-
nector is expected to experience an ESD event, a
series resistor is recommended, with the value in the
range of a few tens of Ohms, not to exceed 100 Ohms.

Pull-up resistors, series diodes and capacitors on the
PGCx and PGDx pins are not recommended as they
will interfere with the programmer/debugger communi-
cations to the device. If such discrete components are
an application requirement, they should be removed
from the circuit during programming and debugging.
Alternatively, refer to the AC/DC characteristics and
timing requirements information in the respective
device Flash programming specification for information
on capacitive loading limits and pin Voltage Input High
(VIH) and Voltage Input Low (VIL) requirements.

Ensure that the “Communication Channel Select” (i.e.,
PGCx/PGDx pins) programmed into the device
matches the physical connections for the ICSP to
PICkit™ 3, MPLAB® ICD 3 or MPLAB REAL ICE™
emulator.

For more information on MPLAB ICD 2, MPLAB ICD 3
and REAL ICE emulator connection requirements,
refer to the following documents that are available on
the Microchip web site.

» “Using MPLAB® ICD 3 In-Circuit Debugger”
(poster) (DS51765)

» “Development Tools Design Advisory” (DS51764)

« “MPLAB® REAL ICE™ In-Circuit Emulator User's
Guide” (DS51616)

« “Using MPLAB® REAL ICE™ In-Circuit Emulator”
(poster) (DS51749)

2.5 External Oscillator Pins

Many DSCs have options for at least two oscillators: a
high-frequency Primary Oscillator (POSC) and a
low-frequency Secondary Oscillator (SOSC). For
details, see Section 6.4.1 “Master Oscillator Control
Registers”.

The oscillator circuit should be placed on the same
side of the board as the device. Also, place the oscil-
lator circuit close to the respective oscillator pins, not
exceeding one-half inch (12 mm) distance between
them. The load capacitors should be placed next to
the oscillator itself, on the same side of the board.
Use a grounded copper pour around the oscillator
circuit to isolate them from surrounding circuits. The
grounded copper pour should be routed directly to the
MCU ground. Do not run any signal traces or power
traces inside the ground pour. Also, if using a
two-sided board, avoid any traces on the other side of
the board where the crystal is placed. A suggested
layout is shown in Figure 2-3.

FIGURE 2-3: SUGGESTED PLACEMENT
OF THE OSCILLATOR
CIRCUIT

Main Oscillator

Guard Ring

Guard Trace

Oscillator Pins
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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 2-5: PHASE-SHIFTED FULL-BRIDGE CONVERTER
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FIGURE 2-6: OFF-LINE UPS
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3.0 MASTER MODULES
3.1 Master CPU

Note 1: This data sheet summarizes the features
of the dsPIC33CH128MP508 family of
devices. It is not intended to be a
comprehensive reference source. To
complement the information in this data
sheet, refer to “dsPIC33E Enhanced
CPU” (DS70005158) in the “dsPIC33/
PIC24 Family Reference Manual”, which
is available from the Microchip web site

(www.microchip.com).

There are two independent CPU cores in the
dsPIC33CH128MP508 family. The Master and Slave
cores are similar, except for the fact that the Slave core
can run at a higher speed than the Master core.

The Slave core fetches instructions from the PRAM
and the Master core fetches the code from the Flash.
The Master and Slave cores can run independently
asynchronously, at the same speed or at a different
speed. This section discusses the Master core.

Note: All of the associated register names are the
same on the Master, as well as on the Slave.
The Slave code will be developed in a sepa-
rate project in MPLAB® X IDE with the device
selection, dsPIC33CH128MP508S1, where
the S1 indicates the Slave device.

The dsPIC33CH128MP508 family CPU has a 16-bit
(data) modified Harvard architecture with an enhanced
instruction set, including significant support for Digital
Signal Processing (DSP). The CPU has a 24-bit instruc-
tion word with a variable length opcode field. The
Program Counter (PC) is 23 bits wide and addresses up
to 4M x 24 bits of user program memory space.

An instruction prefetch mechanism helps maintain
throughput and provides predictable execution. Most
instructions execute in a single-cycle effective execu-
tion rate, with the exception of instructions that change
the program flow, the double-word move (MOV. D)
instruction, PSV accesses and the table instructions.
Overhead-free program loop constructs are supported
using the DO and REPEAT instructions, both of which
are interruptible at any point.

3.1.1 REGISTERS

The dsPIC33CH128MP508 devices have sixteen, 16-bit
Working registers in the programmer’s model. Each of
the Working registers can act as a Data, Address or
Address Offset register. The 16th Working register
(W15) operates as a Software Stack Pointer for
interrupts and calls.

In addition, the dsPIC33CH128MP508 devices include
four Alternate Working register sets, which consist of
WO through W14. The Alternate Working registers can
be made persistent to help reduce the saving and
restoring of register content during Interrupt Service
Routines (ISRs). The Alternate Working registers can
be assigned to a specific Interrupt Priority Level (IPL1
through IPL7) by configuring the CTXTx<2:0> bits in
the FALTREG Configuration register. The Alternate
Working registers can also be accessed manually by
using the CTXTSWP instruction. The CCTXI<2:0> and
MCTXI<2:0> bits in the CTXTSTAT register can be
used to identify the current, and most recent, manually
selected Working register sets.

3.1.2 INSTRUCTION SET

The instruction set for dsPIC33CH128MP508 devices
has two classes of instructions: the MCU class of
instructions and the DSP class of instructions. These
two instruction classes are seamlessly integrated into the
architecture and execute from a single execution unit.
The instruction set includes many addressing modes and
was designed for optimum C compiler efficiency.

© 2017-2018 Microchip Technology Inc.
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3.1.3 DATA SPACE ADDRESSING

The base Data Space (DS) can be addressed as up to
4K words or 8 Kbytes, and is split into two blocks,
referred to as X and Y data memory. Each memory block
has its own independent Address Generation Unit
(AGU). The MCU class of instructions operates solely
through the X memory AGU, which accesses the entire
memory map as one linear Data Space. Certain DSP
instructions operate through the X and Y AGUs to sup-
port dual operand reads, which splits the data address
space into two parts. The X and Y Data Space boundary
is device-specific.

The upper 32 Kbytes of the Data Space memory map
can optionally be mapped into Program Space (PS) at
any 16K program word boundary. The program-to-Data
Space mapping feature, known as Program Space
Visibility (PSV), lets any instruction access Program
Space as if it were Data Space. Refer to “Data
Memory” (DS70595) in the “dsPIC33/PIC24 Family
Reference Manual” for more details on PSV and table
accesses.

On dsPIC33CH128MP508 family devices, overhead-
free circular buffers (Modulo Addressing) are
supported in both X and Y address spaces. The
Modulo Addressing removes the software boundary
checking overhead for DSP algorithms. The X AGU
Circular Addressing can be used with any of the MCU
class of instructions. The X AGU also supports Bit-
Reversed Addressing to greatly simplify input or output
data re-ordering for radix-2 FFT algorithms.

314 ADDRESSING MODES

The CPU supports these addressing modes:

* Inherent (no operand)

* Relative

* Literal

* Memory Direct

* Register Direct

* Register Indirect

Each instruction is associated with a predefined
addressing mode group, depending upon its functional

requirements. As many as six addressing modes are
supported for each instruction.
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FIGURE 3-1: dsPIC33CH128MP508 FAMILY (MASTER) CPU BLOCK DIAGRAM

X Address Bus

Y Data Bus
X Data Bus
4} AN AN 16 f116 16
V 16
Data Latch Data Latch
Interrupt PSV and Table
Controller <:# Data Access /s 16 Y Data X Data
4| Control Block | 4 RAM RAM
4
Address Address f16 24
24 Latch Latch
<¢ ) ﬁ1 6 ﬁ‘| 6
24 @
2 e | XRACU
Program Counter 8 X WAGU
Stack Loop 3
Control Control <
Address Latch Logic Logic >
Y AGU
Program Memory A
16 EA MUX
Data Latch "6
S 16 424
£ 3 x
A —
24 g ©
14 ©
| a
©
y) 2
{1 1 3
\/

16-Bit
Working Register Arrays <?§>

&

Divide
DSP Support
Engine
V @
16-Bit ALU
Control Signals > Dlgzgggti;?d J 16 M6
. - /
to Various Blocks Control
- >
¢ =
Power, Reset Ports K ————
and Oscillator
Modules

Peripheral ¢
Modules

Slave
CPU

MSI K

v 4

© 2017-2018 Microchip Technology Inc. DS70005319B-page 37



dsPIC33CH128MP508 FAMILY

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.
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FIGURE 3-2: PROGRAMMER’S MODEL (MASTER)
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3.1.6 CPU RESOURCES

Many useful resources are provided on the main prod-
uct page of the Microchip web site for the devices listed
in this data sheet. This product page contains the latest
updates and additional information.

3.1.6.1 Key Resources

“dsPIC33E Enhanced CPU” (DS70005158) in
the “dsPIC33/PIC24 Family Reference Manual”

Code Samples
Application Notes
Software Libraries
Webinars

All related “dsPIC33/PIC24 Family Reference
Manual” Sections

Development Tools
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© 2017-2018 Microchip Technology Inc.



dsPIC33CH128MP508 FAMILY

3.1.7 CPU CONTROL/STATUS REGISTERS
REGISTER 3-1: SR: CPU STATUS REGISTER
R/W-0 R/W-0 R/W-0 R/W-0 R/C-0 R/C-0 R-0 R/W-0
OA OB SABG) sB@) OAB SAB DA DC
bit 15 bit 8
R/W-0(2) R/W-0(2) R/W-02) R-0 R/W-0 R/W-0 R/W-0 R/W-0
IpL2(M PL1( IPLO(M RA N oV z C
bit 7 bit 0
Legend: C = Clearable bit
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’= Bit is set ‘0’ = Bit is cleared X = Bit is unknown

bit 15

bit 14

bit 13

bit 12

bit 11

bit 10

bit 9

bit 8

Note 1:

OA: Accumulator A Overflow Status bit

1 = Accumulator A has overflowed

0 = Accumulator A has not overflowed

OB: Accumulator B Overflow Status bit

1 = Accumulator B has overflowed

0 = Accumulator B has not overflowed

SA: Accumulator A Saturation ‘Sticky’ Status bit(®)

1 = Accumulator A is saturated or has been saturated at some time
0 = Accumulator A is not saturated

SB: Accumulator B Saturation ‘Sticky’ Status bit(®)

1 = Accumulator B is saturated or has been saturated at some time
0 = Accumulator B is not saturated

OAB: OA || OB Combined Accumulator Overflow Status bit

1 = Accumulator A or B has overflowed

0 = Neither Accumulator A or B has overflowed

SAB: SA || SB Combined Accumulator ‘Sticky’ Status bit

1 = Accumulator A or B is saturated or has been saturated at some time
0 = Neither Accumulator A or B is saturated

DA: DOLoop Active bit

1 = DOloop is in progress

0 = DOloop is not in progress

DC: MCU ALU Half Carry/Borrow bit

1 = A carry-out from the 4th low-order bit (for byte-sized data) or 8th low-order bit (for word-sized data)
of the result occurred

0 = No carry-out from the 4th low-order bit (for byte-sized data) or 8th low-order bit (for word-sized
data) of the result occurred

The IPL<2:0> bits are concatenated with the IPL<3> bit (CORCON<3>) to form the CPU Interrupt Priority

Level. The value in parentheses indicates the IPL, if IPL<3> = 1. User interrupts are disabled when
IPL<3>=1.

2: The IPL<2:0> Status bits are read-only when the NSTDIS bit INTCON1<15>) = 1.

3: A data write to the SR register can modify the SA and SB bits by either a data write to SA and SB or by
clearing the SAB bit. To avoid a possible SA or SB bit write race condition, the SA and SB bits should not
be modified using bit operations.

© 2017-2018 Microchip Technology Inc.

DS70005319B-page 41



dsPIC33CH128MP508 FAMILY

REGISTER 3-1: SR: CPU STATUS REGISTER (CONTINUED)

bit 7-5 IPL<2:0>: CPU Interrupt Priority Level Status bits{!-?)
111 = CPU Interrupt Priority Level is 7 (15); user interrupts are disabled
110 = CPU Interrupt Priority Level is 6 (14)
101 = CPU Interrupt Priority Level is 5 (13)
100 = CPU Interrupt Priority Level is 4 (12)
011 = CPU Interrupt Priority Level is 3 (11)
010 = CPU Interrupt Priority Level is 2 (10)
001 = CPU Interrupt Priority Level is 1 (
000 = CPU Interrupt Priority Level is O (

bit 4 RA: REPEAT Loop Active bit
1 = REPEAT loop is in progress
0 = REPEAT loop is not in progress
bit 3 N: MCU ALU Negative bit
1 = Result was negative
0 = Result was non-negative (zero or positive)
bit 2 OV: MCU ALU Overflow bit
This bit is used for signed arithmetic (2's complement). It indicates an overflow of the magnitude that
causes the sign bit to change state.
1 = Overflow occurred for signed arithmetic (in this arithmetic operation)
0 = No overflow occurred
bit 1 Z: MCU ALU Zero bit
1 = An operation that affects the Z bit has set it at some time in the past
0 = The most recent operation that affects the Z bit has cleared it (i.e., a non-zero result)
bit 0 C: MCU ALU Carry/Borrow bit

1 = A carry-out from the Most Significant bit of the result occurred
0 = No carry-out from the Most Significant bit of the result occurred

13
12
11
10
9)
8)

Note 1: The IPL<2:0> bits are concatenated with the IPL<3> bit (CORCON<3>) to form the CPU Interrupt Priority
Level. The value in parentheses indicates the IPL, if IPL<3> = 1. User interrupts are disabled when
IPL<3>=1.

2: The IPL<2:0> Status bits are read-only when the NSTDIS bit INTCON1<15>) = 1.

3: A data write to the SR register can modify the SA and SB bits by either a data write to SA and SB or by
clearing the SAB bit. To avoid a possible SA or SB bit write race condition, the SA and SB bits should not
be modified using bit operations.
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REGISTER 3-2: CORCON: CORE CONTROL REGISTER
R/W-0 u-0 R/W-0 R/W-0 R/W-0 R-0 R-0 R-0
VAR — us1 uso ept™ DL2 DL1 DLO

bit 15 bit 8
R/W-0 R/W-0 R/W-1 R/W-0 R/C-0 R-0 R/W-0 R/W-0
SATA SATB SATDW ACCSAT IPL3(2) SFA RND IF

bit 7 bit 0

Legend: C = Clearable bit

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 15

bit 14
bit 13-12

bit 11

bit 10-8

bit 7

bit 6

bit 5

bit 4

bit 3

Note 1:
2:

VAR: Variable Exception Processing Latency Control bit
1 = Variable exception processing is enabled

0 = Fixed exception processing is enabled
Unimplemented: Read as ‘0’

US<1:0>: DSP Multiply Unsigned/Signed Control bits
11 = Reserved

10 = DSP engine multiplies are mixed sign

01 = DSP engine multiplies are unsigned

00 = DSP engine multiplies are signed

EDT: Early DOLoop Termination Control bit(1)

1 = Terminates executing DOloop at the end of the current loop iteration
0 = No effect

DL<2:0>: DOLoop Nesting Level Status bits

111 = Seven DOloops are active

001 = One DOloop is active

000 = Zero DOloops are active

SATA: ACCA Saturation Enable bit

1 = Accumulator A saturation is enabled

0 = Accumulator A saturation is disabled

SATB: ACCB Saturation Enable bit

1 = Accumulator B saturation is enabled

0 = Accumulator B saturation is disabled

SATDW: Data Space Write from DSP Engine Saturation Enable bit
1 = Data Space write saturation is enabled

0 = Data Space write saturation is disabled
ACCSAT: Accumulator Saturation Mode Select bit
1 = 9.31 saturation (super saturation)

0 = 1.31 saturation (normal saturation)

IPL3: CPU Interrupt Priority Level Status bit 3(2)

1 = CPU Interrupt Priority Level is greater than 7
0 = CPU Interrupt Priority Level is 7 or less

This bit is always read as ‘0’.
The IPL3 bit is concatenated with the IPL<2:0> bits (SR<7:5>) to form the CPU Interrupt Priority Level.
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REGISTER 3-2:

bit 2

CORCON: CORE CONTROL REGISTER (CONTINUED)

SFA: Stack Frame Active Status bit

1 = Stack frame is active; W14 and W15 address 0x0000 to OxFFFF, regardless of DSRPAG
0 = Stack frame is not active; W14 and W15 address the base Data Space

bit 1 RND: Rounding Mode Select bit
1 = Biased (conventional) rounding is enabled
0 = Unbiased (convergent) rounding is enabled
bit 0 IF: Integer or Fractional Multiplier Mode Select bit
1 = Integer mode is enabled for DSP multiply
0 = Fractional mode is enabled for DSP multiply
Note 1: This bit is always read as ‘0.
2: The IPL3 bit is concatenated with the IPL<2:0> bits (SR<7:5>) to form the CPU Interrupt Priority Level.
REGISTER 3-3: CTXTSTAT: CPU W REGISTER CONTEXT STATUS REGISTER
uU-0 uU-0 u-0 uU-0 uU-0 R-0 R-0 R-0
— — — — — CCTXI2 CCTXI1 CCTXIO
bit 15 bit 8
u-0 uU-0 u-0 uU-0 u-0 R-0 R-0 R-0
— — — — — MCTXI2 MCTXI1 MCTXIO
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
bit 10-8

bit 7-3
bit 2-0

Unimplemented: Read as ‘0’
CCTXI<2:0>: Current (W Register) Context Identifier bits
111 = Reserved

100 = Alternate Working Register Set 4 is currently in use
011 = Alternate Working Register Set 3 is currently in use
010 = Alternate Working Register Set 2 is currently in use
001 = Alternate Working Register Set 1 is currently in use
000 = Default register set is currently in use

Unimplemented: Read as ‘0’
MCTXI<2:0>: Manual (W Register) Context Identifier bits
111 = Reserved

100 = Alternate Working Register Set 4 was most recently manually selected
011 = Alternate Working Register Set 3 was most recently manually selected
010 = Alternate Working Register Set 2 was most recently manually selected
001 = Alternate Working Register Set 1 was most recently manually selected
000 = Default register set was most recently manually selected
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3.1.8 ARITHMETIC LOGIC UNIT (ALU)

The dsPIC33CH128MP508 family ALU is 16 bits wide
and is capable of addition, subtraction, bit shifts and logic
operations. Unless otherwise mentioned, arithmetic
operations are two’s complement in nature. Depending
on the operation, the ALU can affect the values of the
Carry (C), Zero (Z), Negative (N), Overflow (OV) and
Digit Carry (DC) Status bits in the SR register. The C
and DC Status bits operate as Borrow and Digit Borrow
bits, respectively, for subtraction operations.

The ALU can perform 8-bit or 16-bit operations,
depending on the mode of the instruction that is used.
Data for the ALU operation can come from the W
register array or data memory, depending on the
addressing mode of the instruction. Likewise, output
data from the ALU can be written to the W register array
or a data memory location.

Refer to the “16-Bit MCU and DSC Programmer’s
Reference Manual” (DS70000157) for information on
the SR bits affected by each instruction.

The core CPU incorporates hardware support for both
multiplication and division. This includes a dedicated
hardware multiplier and support hardware for 16-bit
divisor division.

3.1.8.1 Multiplier

Using the high-speed, 17-bit x 17-bit multiplier, the ALU
supports unsigned, signed or mixed-sign operation in
several MCU multiplication modes:

+ 16-bit x 16-bit signed

* 16-bit x 16-bit unsigned

» 16-bit signed x 5-bit (literal) unsigned

» 16-bit signed x 16-bit unsigned

* 16-bit unsigned x 5-bit (literal) unsigned

+ 16-bit unsigned x 16-bit signed

+ 8-bit unsigned x 8-bit unsigned

3.1.8.2 Divider

The divide block supports 32-bit/16-bit and 16-bit/16-bit
signed and unsigned integer divide operations with the
following data sizes:

» 32-bit signed/16-bit signed divide
» 32-bit unsigned/16-bit unsigned divide
» 16-bit signed/16-bit signed divide
+ 16-bit unsigned/16-bit unsigned divide

The 16-bit signed and unsigned DI V instructions can
specify any W register for both the 16-bit divisor (Wn)
and any W register (aligned) pair (W(m + 1):Wm) for
the 32-bit dividend. The divide algorithm takes one
cycle per bit of divisor, so both 32-bit/16-bit and 16-bit/
16-bit instructions take the same number of cycles to
execute. There are additional instructions: DI V2 and
DI VF2. Divide instructions will complete in six cycles.

3.1.9 DSP ENGINE

The DSP engine consists of a high-speed 17-bit x 17-bit
multiplier, a 40-bit barrel shifter and a 40-bit adder/
subtracter (with two target accumulators, round and
saturation logic).

The DSP engine can also perform inherent accumulator-
to-accumulator operations that require no additional
data. These instructions are, ADD, SUB, NEG M N and
MAX.

The DSP engine has options selected through bits in
the CPU Core Control register (CORCON), as listed
below:
* Fractional or integer DSP multiply (IF)
+ Signed, unsigned or mixed-sign DSP multiply
(USx)
» Conventional or convergent rounding (RND)
» Automatic saturation on/off for ACCA (SATA)
» Automatic saturation on/off for ACCB (SATB)
» Automatic saturation on/off for writes to data
memory (SATDW)
* Accumulator Saturation mode selection
(ACCSAT)

TABLE 3-2: DSP INSTRUCTIONS
SUMMARY
Instruction Algebr_aic .ACC
Operation Write-Back

CLR A=0 Yes
ED A= (x—y)? No
EDAC A=A+ (Xx—Yy)? No
MAC A=A+ (xey) Yes
MAC A=A+ No
MOVSAC No change in A Yes
MPY A= Xey No
MPY A= No
MPY. N A= —Xey No
MSC A= A-Xey Yes
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3.2 Master Memory Organization

Note:  This data sheet summarizes the features
of the dsPIC33CH128MP508 family of
devices. It is not intended to be a
comprehensive reference source. To com-
plement the information in this data sheet,
refer to “dsPIC33E/PIC24E Program
Memory” (DS70000613) in the “dsPIC33/
PIC24 Family Reference Manual”, which is
available from the Microchip web site

(www.microchip.com).

The dsPIC33CH128MP508 family architecture features
separate program and data memory spaces, and
buses. This architecture also allows the direct access
of program memory from the Data Space (DS) during
code execution.

3.2.1 PROGRAM ADDRESS SPACE

The program address memory space of the
dsPIC33CH128MP508 family devices is 4M instructions.
The space is addressable by a 24-bit value derived
either from the 23-bit PC during program execution, or
from table operation or Data Space remapping, as
described in Section 3.2.9 “Interfacing Program and
Data Memory Spaces”.

User application access to the program memory space
is restricted to the lower half of the address range
(0x000000 to Ox7FFFFF). The exception is the use of
TBLRD operations, which use TBLPAG<7> to permit
access to calibration data and Device ID sections of the
configuration memory space.

The program memory maps for the Master
dsPIC33CHXXXMPX08 device are shown in Figure 3-3
and Figure 3-4.

FIGURE 3-3: PROGRAM MEMORY MAP FOR MASTER dsPIC33CH128MPXXX DEVICES(!)

ry GOTOlnstruction 0x000000
Reset Address 0x000002
° Interrupt Vector Table 8?888?2‘&
Q
S User Program 0x000200
@ Flash Memory
5 (44K instructions) OXO15EFE
§ : — 0x015F00
= Device Configuration
5 0x015FFE
& 0x016000
=
Unimplemented
(Read ‘O’s)
Y OX7FFFFE
A 0x800000
Reserved
0x800FFE
0x801000
Calibration Data(?3)
© 0x8016FC
] 0x801700
Q User OTP Memory
@ 0x8017FE
g 0x801800
1S Reserved
2 OXFOFFFE
s 0xFA0000
2 Write Latches
g 0xFA0002
> 0xFA0004
g
o
o Reserved
OXFEFFFE
0xFF0000
0xFF0002
0xFF0004
Reserved
Y OXFFFFFE

Note 1: Memory areas are not shown to scale.

3: Calibration data area includes UDID locations.

2: Calibration data area must be maintained during programming.
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FIGURE 3-4: PROGRAM MEMORY MAP FOR MASTER dsPIC33CH64MPXXX DEVICES!"

Y QOTOlnstr