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rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
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dsPIC33EVXXXGMO00X/10X FAMILY

4.2 Data Address Space

The dsPIC33EVXXXGMO00X/10X family CPU has a
separate, 16-bit wide data memory space. The Data
Space (DS) is accessed using separate Address Gen-
eration Units (AGUs) for read and write operations. The
data memory maps, which are presented by device
family and memory size, are shown in Figure 4-6 and
Figure 4-8.

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

The Base Data Space address is used in conjunction
with a Data Space Read or Write Page register
(DSRPAG or DSWPAG) to form an Extended Data
Space (EDS), which has a total address range of
16 Mbytes.

dsPIC33EVXXXGMO00X/10X family devices implement
up to 20 Kbytes of data memory (4 Kbytes of data
memory for Special Function Registers and up to
16 Kbytes of data memory for RAM). If an EA points to
a location outside of this area, an all zero word or byte
is returned.

4.2.1 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 DS
EAs resolve to bytes. The Least Significant Bytes
(LSBs) of each word have even addresses, while the
Most Significant Bytes (MSBs) have odd addresses.

422 DATA MEMORY ORGANIZATION
AND ALIGNMENT

To maintain backward compatibility with PIC® MCU
devices and improve Data Space memory usage
efficiency, the dsPIC33EVXXXGMOO0X/10X family
instruction set supports both word and byte operations.
As a consequence of byte accessibility, all the 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 con-
tains 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 reg-
isters 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, there-
fore, 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.

423 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
dsPIC33EVXXXGMO00X/10X 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.

424 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 abso-
lute address field within all memory direct instructions.
Additionally, the whole DS 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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Allocating different Page registers for read and write
access allows the architecture to support data
movement between different pages in the data
memory. This is accomplished by setting the DSRPAG
register value to the page from which you want to read,
and configure the DSWPAG register to the page to
which it needs to be written. Data can also be moved
from different PSV to EDS pages by configuring the
DSRPAG and DSWPAG registers to address PSV and
EDS space, respectively. The data can be moved
between pages by a single instruction.

When an EDS or PSV page overflow or underflow
occurs, EA<15> is cleared as a result of the register
indirect EA calculation. An overflow or underflow of the
EA in the EDS or PSV pages can occur at the page
boundaries when:

« The initial address, prior to modification,
addresses an EDS or a PSV page.

» The EA calculation uses Pre- or Post-Modified
Register Indirect Addressing. However, this does
not include Register Offset Addressing.

In general, when an overflow is detected, the DSxPAG
register is incremented and the EA<15> bit is set to
keep the base address within the EDS or PSV window.
When an underflow is detected, the DSxPAG register is
decremented and the EA<15> bit is set to keep the
base address within the EDS or PSV window. This
creates a linear EDS and PSV address space, but only
when using the Register Indirect Addressing modes.

Exceptions to the operation described above arise
when entering and exiting the boundaries of Page 0,
EDS and PSV spaces. Table 4-43 lists the effects of
overflow and underflow scenarios at different
boundaries.

In the following cases, when an overflow or underflow
occurs, the EA<15> bit is set and the DSxPAG is not
modified; therefore, the EA will wrap to the beginning of
the current page:

* Register Indirect with Register Offset Addressing

* Modulo Addressing

» Bit-Reversed Addressing

TABLE 4-43: OVERFLOW AND UNDERFLOW SCENARIOS AT PAGE 0, EDS AND
PSV SPACE BOUNDARIES(®34)
Before After
O, Operation
R/W DS Page DS i
DSxPAG EA<15>| Description DSxPAG EA<15> Page Description
o, DSRPAG = 0x1FF 1 EDS: Last Page |DSRPAG = 0x1FF 0 See Note 1
Read
o, DSRPAG = Ox2FF 1 PSV: Last Isw DSRPAG = 0x300 1 PSV: First MSB
Read [++W] Page Page
or

o, [ Wh++] DSRPAG = 0x3FF 1 PSV: Last MSB | DSRPAG = Ox3FF 0 See Note 1
Read Page
o, DSWPAG = Ox1FF 1 EDS: Last Page |DSWPAG = Ox1FF 0 See Note 1
Write
U, DSRPAG = 0x001 1 PSV Page DSRPAG = 0x001 0 See Note 1
Read
u, [- 'o\rN‘] DSRPAG = 0x200 1 |PSV:Firstlsw |DSRPAG = 0x200 0 |SeeNotel
Read [W--] Page
U, DSRPAG = 0x300 1 PSV: First MSB | DSRPAG = Ox2FF 1 PSV: Last Isw
Read Page Page
Legend: O = Overflow, U = Underflow, R = Read, W = Write
Note 1: The Register Indirect Addressing now addresses a location in the Base Data Space (0x0000-0x8000).

2. An EDS access with DSxPAG = 0x000 will generate an address error trap.

3:  Only reads from PS are supported using DSRPAG. An attempt to write to PS using DSWPAG will generate

an address error trap.
4. Pseudolinear Addressing is not supported for large offsets.

© 2013-2016 Microchip Technology Inc.
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REGISTER 5-4: NVMKEY: NONVOLATILE MEMORY KEY REGISTER
U-0 uU-0 U-0 uU-0 U-0 U-0 U-0 U-0

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

NVMKEY<7:0>

bit 7 bit 0

Legend:

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

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

bit 15-8
bit 7-0

Unimplemented: Read as ‘0’

NVMKEY<7:0>: NVM Key Register bits (write-only)

© 2013-2016 Microchip Technology Inc.
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7.3 Reset Sequence

A device Reset is not a true exception because the
interrupt controller is not involved in the Reset process.
The dsPIC33EVXXXGMO00X/10X family devices clear
their registers in response to a Reset, which forces the
PC to zero. The device then begins program execution
at location, 0x000000. A GOTO instruction at the Reset
address can redirect program execution to the
appropriate start-up routine.

Note:  Any unimplemented or unused vector
locations in the IVT should be pro-
grammed with the address of a default
interrupt handler routine that contains a
RESET instruction.

7.4 Interrupt Control and Status
Registers

dsPIC33EVXXXGMO0X/10X family devices implement
the following registers for the interrupt controller:

* INTCON1

* INTCON2

* INTCON3

* INTCON4

+ IFSx

+ IECx

+ IPCx

* INTTREG

7.4.1 INTCON1 THROUGH INTCON4

Global interrupt control functions are controlled from
the INTCON1, INTCON2, INTCON3 and INTCON4
registers.

INTCON1 contains the Interrupt Nesting Disable bit
(NSTDIS), as well as the control and status flags for the
processor trap sources.

The INTCON2 register controls external interrupt
request signal behavior and also contains the Global
Interrupt Enable bit (GIE).

INTCONS contains the status flags for the DMT (Dead-
man Timer), DMA and DO stack overflow status trap
sources.

The INTCON4 register contains the ECC Double-Bit
Error (ECCDBE) and Software-Generated Hard Trap
(SGHT) status bit.

742 IFSx

The IFSx registers maintain all of the interrupt request
flags. Each source of interrupt has a status bit, which is
set by the respective peripherals or external signal and
is cleared through software.

7.4.3 IECx

The IECx registers maintain all of the interrupt enable
bits. These control bits are used to individually enable
interrupts from the peripherals or external signals.

7.4.4 IPCx

The IPCx registers are used to set the Interrupt Priority
Level (IPL) for each source of interrupt. Each user
interrupt source can be assigned to one of eight priority
levels.

745 INTTREG

The INTTREG register contains the associated
interrupt vector number and the new CPU Interrupt
Priority Level, which are latched into Vector Number
(VECNUM<7:0>) and Interrupt Priority Level bit
(ILR<3:0>) fields in the INTTREG register. The new
Interrupt Priority Level is the priority of the pending
interrupt.

The interrupt sources are assigned to the IFSx, IECx
and IPCx registers in the same sequence as they are
listed in Table 7-1. For example, the INTO (External
Interrupt 0) is shown as having Vector Number 8 and a
natural order priority of 0. Thus, the INTOIF bit is found
in IFS0<0>, the INTOIE bit in IEC0<0> and the INTOIP
bits in the first position of IPCO (IPC0<2:0>).

7.4.6 STATUS/CONTROL REGISTERS

Although these registers are not specifically part of the
interrupt control hardware, two of the CPU Control
registers contain bits that control interrupt functionality.
For more information on these registers, refer to
“CPU” (DS70359) in the “dsPIC33/PIC24 Family
Reference Manual”.

+ The CPU STATUS Register, SR, contains the
IPL<2:0> bits (SR<7:5>). These bits indicate the
current CPU Interrupt Priority Level. The user
software can change the current CPU Interrupt
Priority Level by writing to the IPLx bits.

» The CORCON register contains the IPL3 bit
which, together with IPL<2:0>, also indicates the
current CPU Interrupt Priority Level. IPL3 is a
read-only bit so that trap events cannot be
masked by the user software.

All Interrupt registers are described in Register 7-3 to
Register 7-7.

DS70005144E-page 100
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REGISTER 9-5:

REFOCON: REFERENCE OSCILLATOR CONTROL REGISTER

R/W-0

u-0

R/W-0

R/W-0

R/W-0

R/W-0

R/W-0

R/W-0

ROON

ROSSLP

ROSEL

RODIV3W

RODIV2()

RODIV1(®Y)

RODIVOW

bit 15

bit 8

u-0

u-0 u-0 u-0 u-0 u-0 u-0 U-0

bit 7

bit 0

Legend:

R = Readable bit

-n = Value

W = Writable bit
‘1’ = Bit is set

U = Unimplemented bit, read as ‘0’

at POR ‘0’ = Bit is cleared x = Bit is unknown

bit 15

bit 14
bit 13

bit 12

bit 11-8

bit 7-0

Note 1:
2:

ROON: Reference Oscillator Output Enable bit

1 = Reference oscillator output is enabled on the REFCLK pin(2)
0 = Reference oscillator output is disabled

Unimplemented: Read as ‘0’
ROSSLP: Reference Oscillator Run in Sleep bit

1 = Reference oscillator output continues to run in Sleep mode
0 = Reference oscillator output is disabled in Sleep mode

ROSEL: Reference Oscillator Source Select bit

1 = Oscillator crystal is used as the reference clock
0 = System clock is used as the reference clock
RODIV<3:0>: Reference Oscillator Divider bits(?)
1111 = Reference clock divided by 32,768

1110 = Reference clock divided by 16,384

1101 = Reference clock divided by 8,192

1100 = Reference clock divided by 4,096

1011 = Reference clock divided by 2,048

1010 = Reference clock divided by 1,024

1001 = Reference clock divided by 512

1000 = Reference clock divided by 256

0111 = Reference clock divided by 128

0110 = Reference clock divided by 64

0101 = Reference clock divided by 32

0100 = Reference clock divided by 16

0011 = Reference clock divided by 8

0010 = Reference clock divided by 4

0001 = Reference clock divided by 2

0000 = Reference clock

Unimplemented: Read as ‘0’

The reference oscillator output must be disabled (ROON = 0) before writing to these bits.
This pin is remappable. See Section 11.5 “Peripheral Pin Select (PPS)” for more information.

DS70005144E-page 132
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REGISTER 10-1: PMD1: PERIPHERAL MODULE DISABLE CONTROL REGISTER 1 (CONTINUED)

bit 2 Unimplemented: Read as ‘0’
bit 1 C1MD: CAN1 Module Disable bit®

1 = CAN1 module is disabled
0 = CAN1 module is enabled

bit 0 AD1MD: ADC1 Module Disable bit

1 = ADC1 module is disabled
0 = ADC1 module is enabled

Note 1: This bit is available on dsPIC33EVXXXGM10X devices only.

REGISTER 10-2: PMD2: PERIPHERAL MODULE DISABLE CONTROL REGISTER 2

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

— — — — IC4MD IC3MD IC2MD IC1MD
bit 15 bit 8

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

— — — — OC4MD OC3MD OoC2MD OC1MD
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 15-12 Unimplemented: Read as ‘0’

bit 11-8 ICAMD:IC1MD: Input Capture x (x = 1-4) Module Disable bits

1 = Input Capture x module is disabled
0 = Input Capture x module is enabled

bit 7-4 Unimplemented: Read as ‘0’
bit 3-0 OC4MD:OC1MD: Output Compare x (x = 1-4) Module Disable bits

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

© 2013-2016 Microchip Technology Inc. DS70005144E-page 137
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11.6 High-Voltage Detect (HVD) 3. Most I/O pins have multiple functions. Referring

. ) ) to the device pin diagrams in this data sheet, the
dsPIC33EVXXXGMO0X/10X devices contain High- priorities of the functions allocated to any pins
Voltage Detection (HVD) which monitors the Vcap are indicated by reading the pin name, from left-
voltage. The HVD is used to monitor the VCAP supply to-right. The left most function name takes
voltage to ensure that an external connection does not precedence over any function to its right in the
raise the value above a safe level (~2.4V). If high core naming convention; for example, AN16/T2CK/
voltage is detected, all I/Os are disabled and put in a tri- T7CK/RC1. This indicates that AN16 is the high-
state condition. The device remains in this 1/O tri-state

- : o moldt est priority in this example and will supersede all
Cond't'?” as long as the high-voltage condition is other functions to its right in the list. Those other
present.

functions to its right, even if enabled, would not
work as long as any other function to its left was

11.7  1/O Helpful Tips enabled. This rule applies to all of the functions

1.

In some cases, certain pins, as defined in
Table 30-10 under ‘“Injection Current’, have
internal protection diodes to VDD and Vss. The
term, “Injection Current”, is also referred to as
“Clamp Current”. On designated pins with suffi-
cient external current-limiting precautions by the
user, 1/0 pin input voltages are allowed to be
greater or less than the data sheet absolute
maximum ratings, with respect to the Vss and
VDD supplies. Note that when the user applica-
tion forward biases either of the high or low side
internal input clamp diodes that the resulting
current being injected into the device, that is
clamped internally by the VDD and Vss power
rails, may affect the ADC accuracy by four to six
counts.

I/0 pins that are shared with any analog input pin
(i.e., ANXx) are always analog pins by default after
any Reset. Consequently, configuring a pin as an
analog input pin automatically disables the digital
input pin buffer and any attempt to read the digital
input level by reading PORTx or LATx will always
return a ‘0’, regardless of the digital logic level on
the pin. To use a pin as a digital I/O pin on a
shared ANXx pin, the user application needs to
configure the Analog Pin Configuration registers
in the I/O ports module (i.e., ANSELX) by setting
the appropriate bit that corresponds to that I/O
port pintoa ‘0’.

Note: Although it is not possible to use a digital

input pin when its analog function is
enabled, it is possible to use the digital I/O
output function, TRISx = 0x0, while the
analog function is also enabled. However,
this is not recommended, particularly if the
analog input is connected to an external
analog voltage source, which would
create signal contention between the
analog signal and the output pin driver.

listed for a given pin.

Each pin has an internal weak pull-up resistor
and pull-down resistor that can be configured
using the CNPUx and CNPDx registers, respec-
tively. These resistors eliminate the need for
external resistors in certain applications. The
internal pull-up is up to ~(VbD — 0.8), not VDD.
This value is still above the minimum VIH of
CMOS and TTL devices.

When driving LEDs directly, the 1/0 pin can
source or sink more current than what is
specified in the VoH/IoH and VoL/loL DC charac-
teristic specifications. The respective |IoH and
IoL current rating only applies to maintaining the
corresponding output at or above the VOH, and
at or below the VoL levels. However, for LEDs,
unlike digital inputs of an externally connected
device, they are not governed by the same min-
imum VIH/VIL levels. An I/O pin output can safely
sink or source any current less than that listed in
the absolute maximum rating section of this data
sheet. For example:

VOH = 4.4V at IoH = -8 mA and VDD = 5V

The maximum output current sourced by any
8 mA I/O pin = 12 mA.

LED source current, <12 mA, is technically
permitted. For more information, refer to the VoH/
IoH specifications in Section 30.0 “Electrical
Characteristics”.

© 2013-2016 Microchip Technology Inc.
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REGISTER 11-20: RPOR2: PERIPHERAL PIN SELECT OUTPUT REGISTER 2

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

— — RP39R5 RP39R4 RP39R3 RP39R2 RP39R1 RP39R0
bit 15 bit 8

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

— — RP38R5 RP38R4 RP38R3 RP38R2 RP38R1 RP38R0
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bitis cleared x = Bit is unknown
bit 15-14 Unimplemented: Read as ‘0’
bit 13-8 RP39R<5:0>: Peripheral Output Function is Assigned to RP39 Output Pin bits

(see Table 11-3 for peripheral function numbers)

bit 7-6 Unimplemented: Read as ‘0’
bit 5-0 RP38R<5:0>: Peripheral Output Function is Assigned to RP38 Output Pin bits

(see Table 11-3 for peripheral function numbers)

REGISTER 11-21: RPOR3: PERIPHERAL PIN SELECT OUTPUT REGISTER 3

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

— — RP41R5 RP41R4 RP41R3 RP41R2 RP41R1 RP41R0
bit 15 bit 8

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

— — RP40R5 RP40R4 RP40R3 RP40R2 RP40R1 RP40R0
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-14 Unimplemented: Read as ‘0’
bit 13-8 RP41R<5:0>: Peripheral Output Function is Assigned to RP41 Output Pin bits

(see Table 11-3 for peripheral function numbers)

bit 7-6 Unimplemented: Read as ‘0’
bit 5-0 RP40R<5:0>: Peripheral Output Function is Assigned to RP40 Output Pin bits

(see Table 11-3 for peripheral function numbers)

DS70005144E-page 166 © 2013-2016 Microchip Technology Inc.
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REGISTER 17-3: PTPER: PWMx PRIMARY MASTER TIME BASE PERIOD REGISTER

R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
PTPER<15:8>

bit 15 bit 8

R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-0 R/W-0 R/W-0
PTPER<7:0>

bit 7 bit 0

Legend:

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

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

bit 15-0 PTPER<15:0>: Primary Master Time Base (PMTMR) Period Value bits

REGISTER 17-4. SEVTCMP: PWMx PRIMARY SPECIAL EVENT COMPARE REGISTER
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

SEVTCMP<15:8>

bit 15 bit 8

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
SEVTCMP<7:0>

bit 7 bit 0

Legend:

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

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

bit 15-0 SEVTCMP<15:0>: Special Event Compare Count Value bits

DS70005144E-page 206
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REGISTER 22-5:

CXFIFO: CANx FIFO STATUS REGISTER

U-0 U-0 R-0 R-0 R-0 R-0 R-0 R-0
— — FBP5 FBP4 FBP3 FBP2 FBP1 FBPO
bit 15 bit 8
U-0 U-0 R-0 R-0 R-0 R-0 R-0 R-0
— — FNRB5 FNRB4 FNRB3 FNRB2 FNRB1 FNRBO
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15-14
bit 13-8

bit 7-6
bit 5-0

Unimplemented: Read as ‘0’
FBP<5:0>: FIFO Buffer Pointer bits

011111 = RB31 buffer
011110 = RB30 buffer

000001 = TRB1 buffer
000000 = TRBO buffer

Unimplemented: Read as ‘0’
FNRB<5:0>: FIFO Next Read Buffer Pointer bits

011111 = RB31 buffer
011110 = RB30 buffer

000001 = TRB1 buffer
000000 = TRBO buffer

© 2013-2016 Microchip Technology Inc.
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REGISTER 22-24: CxRXOVF1: CANx RECEIVE BUFFER OVERFLOW REGISTER 1

R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0
RXOVF<15:8>
bit 15 bit 8
R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0
RXOVF<7:0>
bit 7 bit 0
Legend: C = Writable bit, but only ‘0’ can be written to clear the 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 15-0 RXOVF<15:0>: Receive Buffer n Overflow bits

1 = Module attempted to write to a full buffer (set by module)
0 = No overflow condition (cleared by user software)

REGISTER 22-25: CxRXOVF2: CANx RECEIVE BUFFER OVERFLOW REGISTER 2

R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0
RXOVF<31:24>
bit 15 bit 8
R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0
RXOVF<23:16>
bit 7 bit 0
Legend: C = Writable bit, but only ‘0’ can be written to clear the 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 15-0 RXOVF<31:16>: Receive Buffer n Overflow bits

1 = Module attempted to write to a full buffer (set by module)
0 = No overflow condition (cleared by user software)
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REGISTER 23-2:

CTMUCONZ2: CTMU CONTROL REGISTER 2

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
EDG1MOD | EDG1POL | EDG1SEL3 | EDG1SEL2 | EDG1SEL1 | EDG1SELO | EDG2STAT | EDG1STAT
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 U-0 u-0

EDG2MOD | EDG2POL | EDG2SEL3 | EDG2SEL2 | EDG2SEL1 | EDG2SELO — —

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

bit 14

bit 13-10

bit 9

bit 8

bit 7

bit 6

EDG1MOD: Edge 1 Edge Sampling Mode Selection bit
1 = Edge 1 is edge-sensitive
0 = Edge 1 is level-sensitive

EDG1POL: Edge 1 Polarity Select bit

1 = Edge 1 is programmed for a positive edge response
0 = Edge 1 is programmed for a negative edge response

EDG1SEL<3:0>: Edge 1 Source Select bits

1111 = Fosc

1110 = OSCI pin

1101 = FRC Oscillator
1100 = BFRC Oscillator
1011 = Internal LPRC Oscillator
1010 = Reserved

1001 = Reserved

1000 = Reserved

0111 = Reserved

0110 = Reserved

0101 = Reserved

0100 = Reserved

0011 = CTED1 pin
0010 = CTED2 pin
0001 = OC1 module
0000 = TMR1 module

EDG2STAT: Edge 2 Status bit

Indicates the status of Edge 2 and can be written to control the edge source.
1 = Edge 2 has occurred

0 = Edge 2 has not occurred

EDGI1STAT: Edge 1 Status bit

Indicates the status of Edge 1 and can be written to control the edge source.
1 = Edge 1 has occurred

0 = Edge 1 has not occurred

EDG2MOD: Edge 2 Edge Sampling Mode Selection bit

1 = Edge 2 is edge-sensitive

0 = Edge 2 is level-sensitive

EDG2POL: Edge 2 Polarity Select bit

1 = Edge 2 is programmed for a positive edge response
0 = Edge 2 is programmed for a negative edge response
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FIGURE 30-14: SPI2 MASTER MODE (FULL-DUPLEX, CKE =1, CKP = x, SMP =1) TIMING
CHARACTERISTICS
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Note: Refer to Figure 30-1 for load conditions.

TABLE 30-32: SPI2 MASTER MODE (FULL-DUPLEX, CKE =1, CKP =x, SMP =1)
TIMING REQUIREMENTS

Standard Operating Conditions: 4.5V to 5.5V
(unless otherwise stated)
AC CHARACTERISTICS Operating temperature  -40°C < TA < +85°C for Industrial
-40°C < TA < +125°C for Extended
Param. | Symbol Characteristic() Min. | Typ.® | Max. | Units Conditions
SP10 FscP Maximum SCK2 Frequency — — 9 MHz |See Note 3
SP20 TscF SCK2 Output Fall Time — — — ns See Parameter DO32
and Note 4
SP21 TscR SCK2 Output Rise Time — — — ns | See Parameter DO31
and Note 4
SP30 TdoF SDO2 Data Output Fall Time — — — ns See Parameter DO32
and Note 4
SP31 TdoR SDO2 Data Output Rise — — — ns | See Parameter DO31
Time and Note 4
SP35 TscH2doV, | SDO2 Data Output Valid after — 6 20 ns
TscL2doV |SCK2 Edge
SP36 |TdoV2sc, |SDO2 Data Output Setup to 30 — — ns
TdoV2scL |First SCK2 Edge
SP40 | TdiV2scH, |Setup Time of SDI2 Data 30 — — ns
TdiV2scL |Input to SCK2 Edge
SP41 TscH2diL, |Hold Time of SDI2 Data Input 30 — — ns
TscL2diL |to SCK2 Edge

Note 1: These parameters are characterized but not tested in manufacturing.
2: Datain “Typ.” column is at 5.0V, +25°C unless otherwise stated.

3:  The minimum clock period for SCK2 is 111 ns. The clock generated in Master mode must not violate this
specification.
4: Assumes 50 pF load on all SPI2 pins.
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FIGURE 30-17: SPI2 SLAVE MODE (FULL-DUPLEX, CKE =1, CKP =1, SMP =0) TIMING
CHARACTERISTICS
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Note: Refer to Figure 30-1 for load conditions.
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FIGURE 30-19: SPI2 SLAVE MODE (FULL-DUPLEX, CKE = 0, CKP =0, SMP =0) TIMING
CHARACTERISTICS
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Note: Refer to Figure 30-1 for load conditions.
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TABLE 30-57: ADC CONVERSION (12-BIT MODE) TIMING REQUIREMENTS

AC CHARACTERISTICS

Standard Operating Conditions (see Note 2): 4.5V to 5.5V
(unless otherwise stated)
Operating temperature

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

Pilrsm Symbol Characteristic Min. Typ.(4) Max. Units Conditions
Clock Parameters
AD50 |TaD ADC Clock Period 117.6 — — ns
AD51 [tRC ADC Internal RC Oscillator Period — 250 — ns
Conversion Rate
AD55 [tcoNv  |Conversion Time — 14 — TAD
AD56 |FcNv Throughput Rate — — 500 ksps
AD57a |TsamP |Sample Time when Sampling Any 3 — — TAD
ANX Input
AD57b |TsAmMP |Sample Time when Sampling the 3 — — TAD
Op Amp Outputs
Timing Parameters
AD60 [tPcs Conversion Start from Sample 2 — 3 TAD  |Auto-convert trigger is
Trigger® not selected
ADG61 |tPSs Sample Start from Setting 2 — 3 TAD
Sample (SAMP) bit™®)
ADG2 |tcss Conversion Completion to — 0.5 — TAD
Sample Start (ASAM = 1)@
AD63 |tDPU Time to Stabilize Analog Stage — — 20 us See Note 3
from ADC Off to ADC On®)
Note 1: Because the sample caps will eventually lose charge, clock rates below 10 kHz may affect linearity
performance, especially at elevated temperatures.

2: Device is functional at VBORMIN < VDD < VDDMIN, but will have degraded performance. Device functionality
is tested, but is not characterized. Analog modules: ADC, op amp/comparator and comparator voltage
reference, will have degraded performance. Refer to Parameter BO10 in Table 30-12 for the minimum and
maximum BOR values.

3: The parameter, tDPU, is the time required for the ADC module to stabilize at the appropriate level when the
module is turned on (ADON (ADxCON1<15>) = 1). During this time, the ADC result is indeterminate.

4: These parameters are characterized but not tested in manufacturing.
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NOTES:
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FIGURE 32-47: TYPICAL INL (VDD = 5.5V, +85°C)
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FIGURE 32-48: TYPICAL INL (VDD = 5.5V, +125°C)
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33.15 CTMU Current VIS Temperature

FIGURE 33-35: TYPICAL CTMU CURRENT (IRNG) vs. TEMPERATURE
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33.16 CTMU Temperature Forward Diode (V)

FIGURE 33-36: TYPICAL CTMU TEMPERATURE DIODE FORWARD VOLTAGE vs. TEMPERATURE
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28-Lead Plastic Quad Flat, No Lead Package (MM) — 6x6x0.9 mm Body [QFN-S]
with 0.40 mm Contact Length

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
| c |
| W2 |
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c | [ ] r G
- =
+-—gyuuig< _»
i =l |
SILK SCREEN
RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits]  MIN [ NOM [ MAX
Contact Pitch E 0.65 BSC
Optional Center Pad Width W2 4,70
Optional Center Pad Length T2 4.70
Contact Pad Spacing C1 6.00
Contact Pad Spacing C2 6.00
Contact Pad Width (X28) X1 0.40
Contact Pad Length (X28) Y1 0.85
Distance Between Pads G 0.25
Notes:

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

Microchip Technology Drawing No. C04-2124A
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