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dsSPIC33EPXXXGS70X/80X FAMILY

4.3 Data Address Space

The dsPIC33EPXXXGS70X/80X family CPU has a
separate 16-bit wide data memory space. The Data
Space is accessed using separate Address Generation
Units (AGUs) for read and write operations. The data
memory map is shown in Figure 4-6.

All Effective Addresses (EAs) in the data memory space
are 16 bits wide and point to bytes within the Data
Space. This arrangement gives a base Data Space
address range of 64 Kbytes or 32K words.

The lower half of the data memory space (i.e., when
EA<15> = 0) is used for implemented memory
addresses, while the upper half (EA<15> = 1) is
reserved for the Program Space Visibility (PSV).

dsPIC33EPXXXGS70X/80X family devices implement
up to 12 Kbytes of data memory. If an EA points to a
location outside of this area, an all-zero word or byte is
returned.

4.3.1 DATA SPACE WIDTH

The data memory space is organized in byte-
addressable, 16-bit wide blocks. Data is aligned in data
memory and registers as 16-bit words, but all Data
Space EAs resolve to bytes. The Least Significant
Bytes (LSBs) of each word have even addresses, while
the Most Significant Bytes (MSBs) have odd
addresses.

432 DATA MEMORY ORGANIZATION
AND ALIGNMENT

To maintain backward compatibility with PIC® MCU
devices and improve Data Space memory usage
efficiency, the dsPIC33EPXXXGS70X/80X family
instruction set supports both word and byte operations.
As a consequence of byte accessibility, all Effective
Address calculations are internally scaled to step
through word-aligned memory. For example, the core
recognizes that Post-Modified Register Indirect
Addressing mode [Ws++] results in a value of Ws + 1
for byte operations and Ws + 2 for word operations.

A data byte read, reads the complete word that
contains the byte, using the LSb of any EA to determine
which byte to select. The selected byte is placed onto
the LSB of the data path. That is, data memory and
registers are organized as two parallel, byte-wide
entities with shared (word) address decode, but
separate write lines. Data byte writes only write to the
corresponding side of the array or register that matches
the byte address.

All word accesses must be aligned to an even address.
Misaligned word data fetches are not supported, so
care must be taken when mixing byte and word
operations, or translating from 8-bit MCU code. If a
misaligned read or write is attempted, an address error
trap is generated. If the error occurred on a read, the
instruction underway is completed. If the error occurred
on a write, the instruction is executed but the write does
not occur. In either case, a trap is then executed,
allowing the system and/or user application to examine
the machine state prior to execution of the address
Fault.

All byte loads into any W register are loaded into the
LSB; the MSB is not modified.

A Sign-Extend (SE) instruction is provided to allow user
applications to translate 8-bit signed data to 16-bit
signed values. Alternatively, for 16-bit unsigned data,
user applications can clear the MSB of any W register
by executing a Zero-Extend (ZE) instruction on the
appropriate address.

433 SFR SPACE

The first 4 Kbytes of the Near Data Space, from
0x0000 to OxOFFF, is primarily occupied by Special
Function Registers (SFRs). These are used by the
dsPIC33EPXXXGS70X/80X family core and peripheral
modules for controlling the operation of the device.

SFRs are distributed among the modules that they
control and are generally grouped together by module.
Much of the SFR space contains unused addresses;
these are read as ‘0.

Note:  The actual set of peripheral features and
interrupts varies by the device. Refer to
the corresponding device tables and
pinout diagrams for device-specific
information.

434 NEAR DATA SPACE

The 8-Kbyte area, between 0x0000 and Ox1FFF, is
referred to as the Near Data Space. Locations in this
space are directly addressable through a 13-bit absolute
address field within all memory direct instructions. Addi-
tionally, the whole Data Space is addressable using MOV
instructions, which support Memory Direct Addressing
mode with a 16-bit address field, or by using Indirect
Addressing mode using a Working register as an
Address Pointer.
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4.7 Modulo Addressing

Modulo Addressing mode is a method of providing an
automated means to support circular data buffers using
hardware. The objective is to remove the need for
software to perform data address boundary checks
when executing tightly looped code, as is typical in
many DSP algorithms.

Modulo Addressing can operate in either Data or
Program Space (since the Data Pointer mechanism is
essentially the same for both). One circular buffer can be
supported in each of the X (which also provides the point-
ers into Program Space) and Y Data Spaces. Modulo
Addressing can operate on any W Register Pointer. How-
ever, it is not advisable to use W14 or W15 for Modulo
Addressing since these two registers are used as the
Stack Frame Pointer and Stack Pointer, respectively.

In general, any particular circular buffer can be config-
ured to operate in only one direction, as there are certain
restrictions on the buffer start address (for incrementing
buffers) or end address (for decrementing buffers),
based upon the direction of the buffer.

The only exception to the usage restrictions is for
buffers that have a power-of-two length. As these
buffers satisfy the start and end address criteria, they
can operate in a Bidirectional mode (that is, address
boundary checks are performed on both the lower and
upper address boundaries).

4.7.1 START AND END ADDRESS

The Modulo Addressing scheme requires that a
starting and ending address be specified and loaded
into the 16-bit Modulo Buffer Address registers:
XMODSRT, XMODEND, YMODSRT and YMODEND
(see Table 4-2).

Note: Y space Modulo Addressing EA calcula-
tions assume word-sized data (LSb of
every EA is always clear).

The length of a circular buffer is not directly specified. It is
determined by the difference between the corresponding
start and end addresses. The maximum possible length of
the circular buffer is 32K words (64 Kbytes).

4.7.2 W ADDRESS REGISTER SELECTION

The Modulo and Bit-Reversed Addressing Control
register, MODCON<15:0>, contains enable flags, as well
as a W register field to specify the W Address registers.
The XWM and YWM fields select the registers that
operate with Modulo Addressing:

o IfXWM=1111, X RAGU and X WAGU Modulo
Addressing is disabled

* IfYWM=1111, Y AGU Modulo Addressing is
disabled

The X Address Space Pointer W (XWM) register, to
which Modulo Addressing is to be applied, is stored in
MODCON<3:0> (see Table 4-2). Modulo Addressing is
enabled for X Data Space when XWM is set to any
value other than ‘1111’ and the XMODEN bit is set
(MODCON<15>).

The Y Address Space Pointer W (YWM) register, to
which Modulo Addressing is to be applied, is stored in
MODCON<7:4>. Modulo Addressing is enabled for Y
Data Space when YWM is set to any value other than
‘1111’ and the YMODEN bit (MODCON<14>) is set.

FIGURE 4-10: MODULO ADDRESSING OPERATION EXAMPLE
Byte MOV #0x1100, WO
Address MoV W), XMODSRT ;set nodul o start address
0x1100 MOV #0x1163, W
MoV W), MODEND ;set nodul o end address
MoV #0x8001, W
MoV W), MODCON ;enable W, X AGU for nodul o
MoV #0x0000, WO ;W holds buffer fill value
\ MoV #0x1110, W ;point WL to buffer
0x1163
DO AGAI N, #0x31 ;fill the 50 buffer |ocations
MoV WO, [Wi++] ;fill the next location
Start Addr = 0x1100 AGAIN INC VWO, W yincrenent the fill value
End Addr = 0x1163
Length = 0x0032 words

© 2016-2017 Microchip Technology Inc.
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REGISTER 10-2:

PMD2: PERIPHERAL MODULE DISABLE CONTROL REGISTER 2

uU-0 uU-0 uU-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — — IC4MD IC3MD IC2MD IC1MD
bit 15 bit 8
uU-0 uU-0 u-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — — OC4MD OC3MD OC2MD OC1MD
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 15-12 Unimplemented: Read as ‘0’
bit 11 ICAMD: Input Capture 4 Module Disable bit
1 = Input Capture 4 module is disabled
0 = Input Capture 4 module is enabled
bit 10 IC3MD: Input Capture 3 Module Disable bit
1 = Input Capture 3 module is disabled
0 = Input Capture 3 module is enabled
bit 9 IC2MD: Input Capture 2 Module Disable bit
1 = Input Capture 2 module is disabled
0 = Input Capture 2 module is enabled
bit 8 IC1MD: Input Capture 1 Module Disable bit
1 = Input Capture 1 module is disabled
0 = Input Capture 1 module is enabled
bit 7-4 Unimplemented: Read as ‘0’
bit 3 OCA4MD: Output Compare 4 Module Disable bit
1 = Output Compare 4 module is disabled
0 = Output Compare 4 module is enabled
bit 2 OC3MD: Output Compare 3 Module Disable bit
1 = Output Compare 3 module is disabled
0 = Output Compare 3 module is enabled
bit 1 OC2MD: Output Compare 2 Module Disable bit
1 = Output Compare 2 module is disabled
0 = Output Compare 2 module is enabled
bit 0 OC1MD: Output Compare 1 Module Disable bit

1 = Output Compare 1 module is disabled
0 = Output Compare 1 module is enabled

DS70005258B-page 120
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REGISTER 10-7:

PMDS8: PERIPHERAL MODULE DISABLE CONTROL REGISTER 8

U-0 U-0 U-0 U-0 U-0 R/W-0 U-0 u-0
— — — — — PGA2MD — —
bit 15 bit 8
U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 U-0
— — CLC4MD CLC3MD CLC2MD CLC1MD CCSMD —
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

bit 9-6
bit 5

bit 4

bit 3

bit 2

bit 1

bit 0

Unimplemented: Read as ‘0’
PGA2MD: PGA2 Module Disable bit
1 = PGA2 module is disabled

0 = PGA2 module is enabled
Unimplemented: Read as ‘0’
CLC4MD: CLC4 Module Disable bit
1 = CLC4 module is disabled

0 = CLC4 module is enabled
CLC3MD: CLC3 Module Disable bit

1 = CLC3 module is disabled
0 = CLC3 module is enabled

CLC2MD: CLC2 Module Disable bit

1 = CLC2 module is disabled
0 = CLC2 module is enabled

CLC1MD: CLC1 Module Disable bit

1 = CLC1 module is disabled
0 = CLC1 module is enabled

CCSMD: Constant-Current Source Module Disable bit

1 = Constant-current source module is disabled
0 = Constant-current source module is enabled

Unimplemented: Read as ‘0’

DS70005258B-page 124

© 2016-2017 Microchip Technology Inc.



dsPIC33EPXXXGS70X/80X FAMILY

REGISTER 11-21: RPINR21: PERIPHERAL PIN SELECT INPUT REGISTER 21

uU-0 u-0 U-0 u-0 uU-0 uU-0 uU-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
SS1R7 SS1R6 SS1R5 SS1R4 SS1R3 SS1R2 SS1R1 SS1R0O
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 SS1R<7:0>: Assign SPI1 Slave Select (SS1) to the Corresponding RPn Pin bits

See Table 11-11 which contains a list of remappable inputs for the index value.

REGISTER 11-22: RPINR22: PERIPHERAL PIN SELECT INPUT REGISTER 22

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
SCK2INR7 SCK2INR6 | SCK2INR5 | SCK2INR4 | SCK2INR3 | SCK2INR2 | SCK2INR1 | SCK2INRO
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
SDI2R7 SDI2R6 SDI2R5 SDI2R4 SDI2R3 SDI2R2 SDI2R1 SDI2R0
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 SCK2INR<7:0>: Assign SPI2 Clock Input (SCK2) to the Corresponding RPn Pin bits
See Table 11-11 which contains a list of remappable inputs for the index value.
bit 7-0 SDI2R<7:0>: Assign SPI2 Data Input (SDI2) to the Corresponding RPn Pin bits

See Table 11-11 which contains a list of remappable inputs for the index value.
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14.2 Input Capture Registers

REGISTER 14-1: ICxCONL1: INPUT CAPTURE x CONTROL REGISTER 1

u-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 u-0 u-0
— — ICSIDL ICTSEL2 ICTSEL1 ICTSELO — —
bit 15 bit 8
uU-0 R/W-0 R/W-0 R-0, HC,HS R-0,HC, HS R/W-0 R/W-0 R/W-0
— ICI1 ICIO ICOV ICBNE ICM2 ICM1 ICMO
bit 7 bit 0
Legend: HC = Hardware Clearable bit HS = Hardware Settable 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 15-14 Unimplemented: Read as ‘0’
bit 13 ICSIDL: Input Capture x Stop in Idle Control bit
1 = Input capture will halt in CPU Idle mode
0 = Input capture will continue to operate in CPU Idle mode
bit 12-10 ICTSEL<2:0>: Input Capture x Timer Select bits
111 = Peripheral clock (FP) is the clock source of the ICx
110 = Reserved
101 = Reserved
100 = T1CLK is the clock source of the ICx (only the synchronous clock is supported)
011 = T5CLK is the clock source of the ICx
010 = T4CLK is the clock source of the ICx
001 = T2CLK is the clock source of the ICx
000 = T3CLK is the clock source of the ICx
bit 9-7 Unimplemented: Read as ‘0’
bit 6-5 ICI<1:0>: Number of Captures per Interrupt Select bits (this field is not used if ICM<2:0> =001 or 111)
11 = Interrupt on every fourth capture event
10 = Interrupt on every third capture event
01 = Interrupt on every second capture event
00 = Interrupt on every capture event
bit 4 ICOV: Input Capture x Overflow Status Flag bit (read-only)
1 = Input capture buffer overflow has occurred
0 = No input capture buffer overflow has occurred
bit 3 ICBNE: Input Capture x Buffer Not Empty Status bit (read-only)
1 = Input capture buffer is not empty, at least one more capture value can be read
0 = Input capture buffer is empty
bit 2-0 ICM<2:0>: Input Capture x Mode Select bits

111 = Input Capture x functions as an interrupt pin only in CPU Sleep and Idle modes (rising edge
detect only, all other control bits are not applicable)

110 = Unused (module is disabled)

101 = Capture mode, every 16th rising edge (Prescaler Capture mode)

100 = Capture mode, every 4th rising edge (Prescaler Capture mode)

011 = Capture mode, every rising edge (Simple Capture mode)

010 = Capture mode, every falling edge (Simple Capture mode)

001 = Capture mode, every rising and falling edge (Edge Detect mode, ICI<1:0>, is not used in this mode)

000 = Input Capture x is turned off
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15.2 Output Compare Control Registers

REGISTER 15-1: OCxCON1: OUTPUT COMPARE x CONTROL REGISTER 1

U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 U-0 U-0
— — OCSIDL OCTSEL2 OCTSEL1 OCTSELO — —
bit 15 bit 8
R/W-0 U-0 U-0 R/W-0, HSC R/W-0 R/W-0 R/W-0 R/W-0
ENFLTA — — OCFLTA TRIGMODE OCM2 OCM1 OCMO
bit 7 bit 0
Legend: HSC = Hardware Settable/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 15-14 Unimplemented: Read as ‘0’
bit 13 OCSIDL: Output Compare x Stop in Idle Mode Control bit

1 = Output Compare x halts in CPU Idle mode

0 = Output Compare x continues to operate in CPU Idle mode
bit 12-10 OCTSEL<2:0>: Output Compare x Clock Select bits

111 = Peripheral clock (FP)

110 = Reserved

101 = Reserved

100 = T1CLK is the clock source of the OCx (only the synchronous clock is supported)
011 = T5CLK is the clock source of the OCx

010 = T4CLK is the clock source of the OCx

001 = T3CLK is the clock source of the OCx

000 = T2CLK is the clock source of the OCx

bit 9-8 Unimplemented: Read as ‘0’
bit 7 ENFLTA: Fault A Input Enable bit
1 = Output Compare Fault A input (OCFA) is enabled
0 = Output Compare Fault A input (OCFA) is disabled
bit 6-5 Unimplemented: Read as ‘0’
bit 4 OCFLTA: PWM Fault A Condition Status bit
1 = PWM Fault A condition on the OCFA pin has occurred
0 = No PWM Fault A condition on the OCFA pin has occurred
bit 3 TRIGMODE: Trigger Status Mode Select bit

1 = TRIGSTAT (OCxCON2<6>) is cleared when OCxRS = OCxTMR or in software
0 = TRIGSTAT is cleared only by software

Note 1: OCxR and OCxRS are double-buffered in PWM mode only.
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REGISTER 21-3:

CLCXSEL: CLCx INPUT MUX SELECT REGISTER

u-0 R/W-0 R/W-0 R/W-0 u-0 R/W-0 R/W-0 R/W-0
— DS4<2:0> — DS3<2:0>
bit 15 bit 8
u-0 R/W-0 R/W-0 R/W-0 u-0 R/W-0 R/W-0 R/W-0
— DS2<2:0> — DS1<2:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15
bit 14-12

bit 11
bit 10-8

bit 7
bit 6-4

bit 3
bit 2-0

Unimplemented: Read as ‘0’

DS4<2:0>: Data Selection MUX 4 Signal Selection bits

See Table Table 21-1 for input selections.
Unimplemented: Read as ‘0’

DS3<2:0>: Data Selection MUX 3 Signal Selection bits

See Table Table 21-1 for input selections.
Unimplemented: Read as ‘0’

DS2<2:0>: Data Selection MUX 2 Signal Selection bits

See Table Table 21-1 for input selections.
Unimplemented: Read as ‘0’

DS1<2:0>: Data Selection MUX 1 Signal Selection bits

See Table Table 21-1 for input selections.
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FIGURE 22-1: ADC MODULE BLOCK DIAGRAM
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PGA1, PGA2 and the Band Gap Reference (VBG) are internal analog inputs and are not available on device pins.
2: If the dedicated core uses an alternate channel, then shared core function cannot be used.
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REGISTER 22-30: ADCAL1H: ADC CALIBRATION REGISTER 1 HIGH

R/W-0, HS U-0 uU-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0
CSHRRDY — — — CSHRSKIP | CSHRDIFF CSHREN CSHRRUN
bit 15 bit 8
uU-0 uU-0 u-0 u-0 U-0 U-0 uU-0 uU-0
bit 7 bit 0

Legend: HS = Hardware Settable bit

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

-n = Value at POR ‘1’ = Bitis set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 CSHRRDY: Shared ADC Core Calibration Status Flag bit

1 = Shared ADC core calibration is finished
0 = Shared ADC core calibration is in progress

bit 14-12 Unimplemented: Read as ‘0’
bit 11 CSHRSKIP: Shared ADC Core Calibration Bypass bit
1 = After power-up, the shared ADC core will not be calibrated
0 = After power-up, the shared ADC core will be calibrated
bit 10 CSHRDIFF: Shared ADC Core Differential-Mode Calibration bit
1 = Shared ADC core will be calibrated in Differential Input mode
0 = Shared ADC core will be calibrated in Single-Ended Input mode
bit 9 CSHREN: Shared ADC Core Calibration Enable bit
1 = Shared ADC core calibration bits (CSHRRDY, CSHRSKIP, CSHRDIFF and CSHRRUN) can be
accessed by software
0 = Shared ADC core calibration bits are disabled
bit 8 CSHRRUN: Shared ADC Core Calibration Start bit

1 = If this bit is set by software, the shared ADC core calibration cycle is started; this bit is cleared
automatically by hardware
0 = Software can start the next calibration cycle

bit 7-0 Unimplemented: Read as ‘0’
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24.0 HIGH-SPEED ANALOG
COMPARATOR

Note 1: This data sheet summarizes the
features of the dsPIC33EPXXXGS70X/
80X family of devices. It is not intended
to be a comprehensive reference source.
To complement the information in this data
sheet, refer to “High-Speed Analog
Comparator Module” (DS70005128) in
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
available on all devices. Refer to
Section 4.0 “Memory Organization” in
this data sheet for device-specific register
and bit information.

The high-speed analog comparator module monitors
current and/or voltage transients that may be too fast
for the CPU and ADC to capture.

24.1 Features Overview

The Switch Mode Power Supply (SMPS) comparator
module offers the following major features:

Four Rail-to-Rail Analog Comparators

Dedicated 12-Bit DAC for each Analog
Comparator

Up to Six Selectable Input Sources per
Comparator:

- Four external inputs

- Two internal inputs from the PGAx module
Programmable Comparator Hysteresis
Programmable Output Polarity

Up to Two DAC Outputs to Device Pins
Multiple Voltage References for the DAC:

- External References (EXTREF1 or
EXTREF2)

- AVDD

Interrupt Generation Capability
Functional Support for PWMx:
- PWMXx duty cycle control

- PWMXx period control

- PWMXx Fault detected

© 2016-2017 Microchip Technology Inc.
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TABLE 30-6: DC CHARACTERISTICS: OPERATING CURRENT (IDD)

Standard Operating Conditions: 3.0V to 3.6V
(unless otherwise stated)
DC CHARACTERISTICS Operating temperature  -40°C < TA < +85°C for Industrial
-40°C < TA < +125°C for Extended
Parilngeter Typ. Max. Units Conditions
Operating Current (Ipp)®
DC20d 8 13 mA -40°C
DC20a 8 13 mA +25°C
3.3V 10 MIPS
DC20b 8 13 mA +85°C
DC20c 8 13 mA +125°C
DC22d 12 20 mA -40°C
DC22a 12 20 mA +25°C
3.3V 20 MIPS
DC22b 12 20 mA +85°C
DC22c 12 20 mA +125°C
DC24d 19 30 mA -40°C
DC24a 19 30 mA +25°C
3.3V 40 MIPS
DC24b 19 30 mA +85°C
DC24c 19 30 mA +125°C
DC25d 27 42 mA -40°C
DC25a 27 42 mA +25°C
3.3V 60 MIPS
DC25b 27 42 mA +85°C
DC25c 27 42 mA +125°C
DC26d 30 46 mA -40°C
DC26a 30 46 mA +25°C 3.3V 70 MIPS
DC26b 30 46 mA +85°C
DC27d 57 75 mA -40°C
DC27a 57 75 mA +25°C 3.3V 7OMIPS
(Note 2)
DC27b 57 75 mA +85°C
Note 1: IDD is primarily a function of the operating voltage and frequency. Other factors, such as 1/O pin loading
and switching rate, oscillator type, internal code execution pattern and temperature, also have an impact
on the current consumption. The test conditions for all IDD measurements are as follows:
+ Oscillator is configured in EC mode with PLL, OSC1 is driven with external square wave from
rail-to-rail (EC clock overshoot/undershoot < 250 mV required)
» CLKO is configured as an I/O input pin in the Configuration Word
+ All I/O pins are configured as inputs and pulled to Vss
*+ MCLR = Vbb, WDT and FSCM are disabled
+ CPU, SRAM, program memory and data memory are operational
» No peripheral modules are operating or being clocked (all defined PMDx bits are set)
» CPU is executing whi | e( 1) statement
+ JTAG is disabled
2:  For this specification, the following test conditions apply:

APLL clock is enabled

All 8 PWMs enabled and operating at maximum speed (PTCON2<2:0> = 000), PTPER = 1000h,
50% duty cycle

All other peripherals are disabled (corresponding PMDx bits are set)
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TABLE 30-11: DC CHARACTERISTICS: I/0O PIN INPUT SPECIFICATIONS (CONTINUED)

Standard Operating Conditions: 3.0V to 3.6V
(unless otherwise stated)
DC CHARACTERISTICS Operating temperature  -40°C < TA < +85°C for Industrial
-40°C < TA < +125°C for Extended
PaNr(e)Im Symbol Characteristic Min. Typ.M| Max. | Units Conditions
i Input Leakage Current(®3)
DI50 /0 Pins 5V Tolerant® -1 — +1 pA [ Vss < VPIN < VDD,
pin at high-impedance
DI51 /0 Pins Not 5V Tolerant(®) -1 — +1 pA [ Vss < VPIN < VDD,
pin at high-impedance,
-40°C < TA<+85°C
DI51a /0 Pins Not 5V Tolerant®) -1 — +1 pA | Analog pins shared with
external reference pins,
-40°C < TA<+85°C
DI51b /0 Pins Not 5V Tolerant®) -1 — +1 pA [ Vss < VPIN < VDD,
pin at high-impedance,
-40°C < TA<+125°C
DI51c /0 Pins Not 5V Tolerant®) -1 — +1 pA | Analog pins shared with
external reference pins,
-40°C < TA<+125°C
D155 MCLR -5 — +5 pA | VSS<VPIN< VDD
DI56 0OSC1 -5 — +5 pA | VSS < VPIN < VDD,
XT and HS modes
Note 1: Data in “Typ.” column is at 3.3V, +25°C unless otherwise stated.

2:  The leakage current on the MCLR pin is strongly dependent on the applied voltage level. The specified
levels represent normal operating conditions. Higher leakage current can be measured at different input
voltages.

3: Negative current is defined as current sourced by the pin.

4: See the “Pin Diagrams” section for the 5V tolerant I/O pins.

5:  VIL Source < (Vss — 0.3). Characterized but not tested.

6: VIH Source > (VDD + 0.3) for pins that are not 5V tolerant only.

7: Digital 5V tolerant pins do not have internal high-side diodes to VDD and cannot tolerate any “positive”
input injection current.

8: Injection Currents > | 0 | can affect the ADC results by approximately 4-6 counts.

9:  Any number and/or combination of I/O pins not excluded under liCL or liICH conditions are permitted

provided the mathematical “absolute instantaneous” sum of the input injection currents from all pins do not
exceed the specified limit. Characterized but not tested.
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TABLE 30-31: SPI1, SPI2 AND SPI3 MAXIMUM DATA/CLOCK RATE SUMMARY®

Standard Operating Conditions: 3.0V to 3.6V

unless otherwise stated
AC CHARACTERISTICS (Operating temperature -£)10°C < TA < +85°C for Industrial

-40°C < TA < +125°C for Extended
Maximum Mas.ter Mgster . S!ave .
Data Rate Transmit Only Transmit/Receive | Transmit/Receive CKE CKP SMP
(Half-Duplex) (Full-Duplex) (Full-Duplex)

15 MHz Table 30-32 — — 0,1 0,1 0,1
9 MHz — Table 30-33 — 1 0,1 1
9 MHz — Table 30-34 — 0 0,1 1
15 MHz — — Table 30-35 1 0 0
11 MHz — — Table 30-36 1 1 0
15 MHz — — Table 30-37 0 1 0
11 MHz — — Table 30-38 0 0 0

Note 1: Pertaining to SPI3: dsPIC33EPXXXGS702, dsPIC33EPXXXGSX04 and dsPIC33EPXXXGSXO05 devices
with a remappable SCK3 pin.

FIGURE 30-11:  SPI1, SPI2 AND SPI3 MASTER MODE (HALF-DUPLEX, TRANSMIT ONLY,
CKE = 0) TIMING CHARACTERISTICS®-2)

(CKP =1) :
. SP35 SP20 SP21
- |
S « )
SDOx K MSb >< Bit 14 2? - X LSb
SP30, SP31 SP30, SP31

Note 1: Pertaining to SPI3: dsPIC33EPXXXGS702, dsPIC33EPXXXGSX04 and dsPIC33EPXXXGSX05 devices with
a remappable SCK3 pin.
2: Refer to Figure 30-1 for load conditions.
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FIGURE 30-18:  SPI1, SPI2 AND SPI3 SLAVE MODE (FULL-DUPLEX, CKE =0, CKP = 0, SMP = 0)
TIMING CHARACTERISTICS(!2)

SSX ¥ (e 7
' SP50 2 1SP52 |

' '
— - — -

! SP70 ' SP73  SP72

SP72 sp73 :
: ! X I .
SDOXx l ' . X Bit 14 2? ---1 >< LSb . :Z
: . e ) !
' 2 SP30, SP31 p SP51
SDIx T e Bit 14 - 2 1
L MSbin ) Bi ( LSb In
¢« SP41.. )

'

SP40

Note 1: Pertaining to SPI3: dsPIC33EPXXXGS702, dsPIC33EPXXXGSX04 and dsPIC33EPXXXGSX05 devices
with a remappable SCK3 pin.
2: Refer to Figure 30-1 for load conditions.
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FIGURE 30-26:  SPI3 SLAVE MODE (FULL-DUPLEX, CKE = 0, CKP = 0, SMP = 0)
TIMING CHARACTERISTICS(!2)

s\ « E /f

Z ) : .
. SPS0,; ?EEEZ,
SCK3 ; ; L . :
(CKP=o_)___ﬁ,____/;E____\t____/r—__\__6 : N
' :4—:—_4 —>: -—
! . SP70 : SP73  SP72
SCK3 ____?__ﬁyE____/F____\\____J/r_{ﬁ__ﬁ&____jf
(CKP=1) \ . .
'SP35 SP36 SP72  SP73 |
|<—>'<—>I . (( | .
SDO3 ' .
' MSb :X: Bn14%2---4 >< LSb . :}
SP30, SP31 5P51

SDI3

-1 LSb In

Note 1: For dsPIC33EPXXXGSX06 and dsPIC33EPXXXGSX08 devices with a fixed SCK3 pin.
2: Refer to Figure 30-1 for load conditions.

L _SPA1_

SP40
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TABLE 30-46: SPI3 SLAVE MODE (FULL-DUPLEX, CKE =0, CKP =0, SMP =0)

TIMING REQUIREMENTS®)

AC CHARACTERISTICS

Standard Operating Conditions: 3.0V to 3.6V
(unless otherwise stated)
-40°C < TA < +85°C for Industrial

-40°C < TA < +125°C for Extended

Operating temperature

Param.| Symbol Characteristic(t) Min. Typ.®d| Max. | Units Conditions
SP70 |FscP Maximum SCK3 Input Frequency — — 25 MHz | (Note 3)
SP72 | TscF SCKa3 Input Fall Time — — — ns | See Parameter DO32
(Note 4)
SP73 |TscR SCKa3 Input Rise Time — — — ns | See Parameter DO31
(Note 4)
SP30 |TdoF SDO3 Data Output Fall Time — — — ns | See Parameter DO32
(Note 4)
SP31 |TdoR SDO3 Data Output Rise Time — — — ns | See Parameter DO31
(Note 4)
SP35 |TscH2doV, | SDO3 Data Output Valid after — 6 20 ns
TscL2doV | SCKS3 Edge
SP36 |TdoV2scH, | SDO3 Data Output Setup to 20 — — ns
TdoV2scL |First SCK3 Edge
SP40 |TdiV2scH, |Setup Time of SDI3 Data Input 20 — — ns
TdiV2scL |to SCK3 Edge
SP41 TscH2diL, |Hold Time of SDI3 Data Input 15 — — ns
TscL2diL |to SCK3 Edge
SP50 |TssL2scH, |SS3{ to SCK3 T or SCK3 | 120 — — ns
TssL2scL | Input
SP51 |TssH2doZ |SS3 T to SDO3 Output 10 — 50 ns | (Note 4)
High-Impedance
SP52 |TscH2ssH, | SS3 T after SCK1 Edge 15Tcy +40| — — ns |(Note 4)
TsclL2ssH
Note 1: These parameters are characterized, but are not tested in manufacturing.
2: Data in “Typical” column is at 3.3V, +25°C unless otherwise stated.
3:  The minimum clock period for SCK3 is 91 ns. Therefore, the SCK3 clock generated by the master must
not violate this specification.
4: Assumes 50 pF load on all SPI3 pins.
5. For dsPIC33EPXXXGSX06 and dsPIC33EPXXXGSX08 devices with a fixed SCK3 pin.
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FIGURE 30-31: CANx MODULE I/0 TIMING CHARACTERISTICS

CxTX Pin
(output)

Old Value

New Value

CA10 CA11

7

CxRX Pin \
(input) :

CA20

TABLE 30-49: CANx MODULE I/O TIMING REQUIREMENTS

AC CHARACTERISTICS

Standard Operating Conditions: 3.0V to 3.6V

(unless otherwise stated)

Operating temperature  -40°C < TA < +85°C for Industrial
-40°C < TA < +125°C for Extended

Pilr:m Symbol Characteristic() Min. Typ.(z) Max. Units Conditions
CA10 TIOF Port Output Fall Time — — — ns See Parameter DO32
CA11 TIOR Port Output Rise Time — — — ns See Parameter DO31
CA20 TcwF Pulse Width to Trigger 120 — — ns

CAN Wake-up Filter

Note 1: These parameters are characterized but not tested in manufacturing.

2: Datain “Typical” column is at 3.3V, +25°C unless otherwise stated. Parameters are for design guidance
only and are not tested.
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32.0 PACKAGING INFORMATION

32.1 Package Marking Information

28-Lead SOIC (7.50 mm) Example
XXXXXXKXKXKXKXXXXXXX dsPIC33EP128GS702
) 9,.0.9.0.9.0.9.0.9.0.9.0.9.0.9 0.0, ¢
) 9,.0.9.0.9.0.9.0.9.0.9.0.9.0.9 0.0, ¢
YYWWNNN 1610017
@) ﬁ\ @) Q
28-Lead UQFN (6x6x0.55 mm) Example
XXXXXXXX 33EP128
XXXXXXXX GS702
YYWWNNN 1610017
28-Lead QFN-S (6x6x0.9 mm) Example
XXXXXXXX 33EP128
XXXXXXXX GS702
YYWWNNN 1610017
44-Lead TQFP (10x10x1 mm) Example
MicrRocHIP MicrocHIP
XXXXXXXXXX dsPIC33EP
XXXXXXXXXX 64GS804
XXXXXXXXXX
O YYWWNNN O 1610017
Legend: XX...X Customer-specific information
Y Year code (last digit of calendar year)
YY Year code (last 2 digits of calendar year)

NNN  Alphanumeric traceability code

ww Week code (week of January 1 is week ‘01’)

Note: In the event the full Microchip part number cannot be marked on one line, it will
be carried over to the next line, thus limiting the number of available
characters for customer-specific information.
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28-Lead Plastic Small Outline (SO) - Wide, 7.50 mm Body [SOIC]

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

—>| |<— Gx

r——oJITogagnnoy

e HM]DDDDDDDDDDD Y
RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN [ NOM | MAX
Contact Pitch E 1.27 BSC
Contact Pad Spacing C 9.40
Contact Pad Width (X28) X 0.60
Contact Pad Length (X28) Y 2.00
Distance Between Pads Gx 0.67
Distance Between Pads G 7.40

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

Microchip Technology Drawing No. C04-2052A
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