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Product	Change	Notification	/	SYST-01VSSD500

Date:

02-Mar-2023

Product Category: 

8-bit Microcontrollers

PCN Type: 

Document Change

Notification Subject: 

Data Sheet - PIC18F27/47/57Q43 28/40/44/48-Pin, Low-Power, High-Performance Microcontroller 
with XLP Technology

Affected CPNs: 

SYST-01VSSD500_Affected_CPN_03022023.pdf
SYST-01VSSD500_Affected_CPN_03022023.csv

Notification Text: 

SYST-01VSSD500

Microchip has released a new Datasheet for the PIC18F27/47/57Q43 28/40/44/48-Pin, Low-Power, High-Performance Microcontroller 
with XLP Technology of devices. If you are using one of these devices please read the document located at PIC18F27/47/57Q43
28/40/44/48-Pin,	Low-Power,	High-Performance	Microcontroller	with	XLP	Technology.

Notification Status: Final

Description of Change:
Added DC and AC Characteristics Graphs and Tables; Updated Tables 47-8, 47-15, 47-16 and 47-17; minor editorial corrections.

Impacts to Data Sheet: See above details.

Change Implementation Status: Complete

Date Document Changes Effective: 02 Mar 2023

NOTE: Please be advised that this is a change to the document only the product has not been changed.

Markings to Distinguish Revised from Unrevised Devices::N/A



Attachments:

PIC18F27/47/57Q43	28/40/44/48-Pin,	Low-Power,	High-Performance	Microcontroller	with	XLP	
Technology

Please contact your local Microchip	sales	office with questions or concerns regarding this notification. 

Terms and Conditions:

If you wish to receive Microchip PCNs via email please register for our PCN email service at our PCN
home	page select register then fill in the required fields. You will find instructions about registering for 
Microchips PCN email service in the PCN	FAQ section.

If you wish to change your PCN profile, including opt out, please go to the PCN	home	page select login 
and sign into your myMicrochip account. Select a profile option from the left navigation bar and make 
the applicable selections.













CPU

Peripherals

In-Circuit 
Debugger

PMD

CLC

CLKREF

Timers

SMT

CCP

PWM

NCO

DSM

UART

SPI

I2C

HLVD

FVR

ADCC

CMP

ZCD

Ports

PORTA PORTB PORTC PORTD PORTE PORTF

CWG DAC

Program, Debug and
Supervisory Modules

Power-up 
Timer

Oscillator 
Start-up Timer

Power-on 
Reset

WWDT

Brown-out 
Reset

Fail-Safe 
Clock Monitor

Temperature 
Indicator

Oscillator and Clock

EXTOSC

HFINTOSC
with

Active Clock 
Tuning

Single-Supply  
Programming

LFINTOSC

SOSC

EXTOSC + 
4xPLL

Memory

Program 
Flash Memory

Data Memory
(RAM)

Data 
EEPROM

OSC1

OSC2

SOSCI

SOSCO

MCLR

In
te

rc
o

n
n
e

ct
B

us

DMA

CRC
with Scanner

Interrupt
Controller

PPS Module

Data Bus

Precision Band Gap Reference

System Arbiter

Instruction Bus









MCLR/VPP/RE3 28

27

26

25

24

23

22

21

20

19

18

17

16

1514

13

12

11

10

9

8

7

6

5

4

3

2

1

RA0

RA1

RA2

RA3

RA4

RA5

VSS

RA7

RA6

RC0
RC1

RC2

RC3 RC4

RC5

RC6

RC7

VSS

VDD

RB0

RB1

RB2

RB3

RB4

RB5

RB6/ICSPCLK

RB7/ICSPDAT

28 27

RB3

RB2

RC7

R
B

5

R
B

4

VSS

RB1

RB0

VDD

R
B

6
/I
C

S
P

C
L

K

R
B

7
/I
C

S
P

D
A

T

R
E

3
/M

C
L

R
/V

P
P

R
A

0

R
A

1

26 25 24 23 22

8 9 10 11 12 13 14

15

16

17

18

19

20

21

7

6

5

4

3

2

1

R
C

5

R
C

6

R
C

4

R
C

3

R
C

2

R
C

1

R
C

0

RA2

RA3

RA6

RA7

RA4

RA5

VSS



MCLR/VPP/RE3 40

39

38

37

36

35

34

33

32

31

30

29

28

2714

13

12

11

10

9

8

7

6

5

4

3

2

1

RA0

RA1

RA2

RA3

RA4

RA5

VSS

RA7

RA6

RC0

RC1

RC2

RC3

RD4

RD5

RD6

RD7

VSS

VDD

RB0

RB1

RB2

RB3

RB4

RB5

RB6/ICSPCLK

RB7/ICSPDAT

15

16

17

18

19

20

26

25

24

23

22

21

RD0

RD1

VDD

RE0

RE1

RE2

RD2

RD3

RC4

RC5

RC6

RC7

40 39

RC0

RA6

RE1

RE0

RA5

RA4

R
C

1

R
C

2

R
C

3

R
D

1

R
D

0

RE2

RA7

VSS

VDD

R
D

2

R
D

3

R
C

4

R
C

5

R
C

6

38 37 36 35 34 33 32 31

11 12 13 14 15 16 17 18 19 20

21

22

23

24

25

26

27

28

29

30

10

9

8

7

6

5

4

3

2

1

R
A

3

R
A

2

R
A

1

V
P

P
/M

C
L

R
/R

E
3

R
A

0

IC
S

P
D

A
T

/R
B

7

IC
S

P
C

L
K

/R
B

6

R
B

5

R
B

4

R
B

3

RC7

RD4

VDD

RB0

RB1

RB2

VSS

RD5

RD6

RD7



40 39

RA6

RA7

RE1

RE0

RA5

RA4

R
C

1

R
C

2

R
C

3

R
D

1

R
D

0

RE2

NC

VSS

VDD

R
D

2

R
D

3

R
C

4

R
C

5

R
C

6

38 37 36 35 34

33

32

31

12 13 14 15 16 17 18 19 20 21 22

23

24

25

26

27

28

29

30

10

9

8

7

6

5

4

3

2

1

R
A

3

R
A

2

R
A

1

V
P

P
/M

C
L

R
/R

E
3

R
A

0

IC
S

P
D

A
T

/R
B

7

IC
S

P
C

L
K

/R
B

6

R
B

5

R
B

4

RB3

RC7

RD4

VDD

RB0

RB1

RB2

VSS

RD5

RD6

RD7

11

44 43 42 41

N
C

N
C

N
C

RC0

40 39

RC1

R
C

2

R
C

3

R
D

1

R
D

0

R
D

2

R
D

3

R
C

4

R
C

5

R
C

6

38 37

36

35

34

44 43 42 41

R
F

2

RA6

RA7

RE1

RE0

RA5

RA4

RE2

RF0

VSS

VDD

33

32

31

23 24

25

26

27

28

29

30

RC0

12
13 14 15 16 17 18 19 20 21 22

R
A

3

R
A

2

R
A

1

V
P

P
/M

C
L

R
/R

E
3

R
A

0

IC
S

P
D

A
T

/R
B

7

IC
S

P
C

L
K

/R
B

6

R
B

5

R
B

4

R
F

5

R
F

6

10

9

8

7

6

5

4

3

2

1

RB3

RC7

RD4

VDD

RB0

RB1

RB2

VSS

RD5

RD6

RD7

11

454748 46

R
F

1

R
F

3

RF4

R
F

7



40 39

RC1

R
C

2

R
C

3

R
D

1

R
D

0

R
D

2

R
D

3

R
C

4

R
C

5

R
C

6

38 37

36

35

34

44 43 42 41

R
F

2

RA6

RA7

RE1

RE0

RA5

RA4

RE2

RF0

VSS

VDD

33

32

31

23 24

25

26

27

28

29

30

RC0

12

13 14 15 16 17 18 19 20 21 22

R
A

3

R
A

2

R
A

1

V
P

P
/M

C
L

R
/R

E
3

R
A

0

IC
S

P
D

A
T

/R
B

7

IC
S

P
C

L
K

/R
B

6

R
B

5

R
B

4

R
F

5

R
F

6

10

9

8

7

6

5

4

3

2

1

RB3

RC7

RD4

VDD

RB0

RB1

RB2

VSS

RD5

RD6

RD7

11

454748 46

R
F

1

R
F

3

RF4

R
F

7















C1

R1

Rev. 10-000249C

4/1/2019

VDD
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Key:
C1: 0.1 F, 20V ceramic (recommended)
R1: 10 k  (recommended)
R2: 100  to 470  (recommended)
C2: 0.1 F, 20V ceramic (required)

















Table PointerTable Pointer

inc/dec logicinc/dec logic

Address LatchAddress Latch
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TCY0 TCY1 TCY2 TCY3 TCY4 TCY5

1. MOVLW 55h

2. MOVWF PORTB

3. BRA Sub_1

4. BSF PORTA, BITS (Forced NOP)

5. Instruction @ address Sub_1

Fetch 1 Execute 1

Fetch 2 Execute 2

Fetch 3 Execute 3

Fetch 4 Flush (NOP)

Fetch Sub_1 Execute Sub_1
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PIC18Fx5Q43 PIC18Fx6Q43 PIC18Fx7Q43

00 0000h

to

00 3FFFh

00 4000h

to

00 7FFFh

00 8000h

to

00 FFFFh

01 0000h

to

01 FFFFh

02 0000h

to

1F FFFFh

Not

Present
(2)

20 0000h

to

20 003Fh

20 0040h

to

2B FFFFh

2C 0000h

to

2C 00FFh

2C 0100h

to

2F FFFFh

30 0000h

to

30 0009h

30 000Ah

to

37 FFFFh

38 0000h

to

38 03FFh

38 0400h

to

3B FFFFh

3C 0000h

to

3C 0009h

3C 000Ah

to

3F FFFBh

3F FFFCh

to

3F FFFDh

3F FFFEh

to

3F FFFFh

Note  1

2

3

4

5

Reserved

Revision ID (1 Word) (3 4 5)

Device ID (1 Word) (3 4 5)

Device Configuration Information (3 4 5)

Storage Area Flash is implemented as the last 128 Words of User Flash, if enabled.

The addresses do not roll over. The region is read as � �.

Not code-protected.

Hard-coded in silicon.

This region cannot be written by the user and it s not affected by a Bulk Erase.

Address
Device

Device Information Area (DIA)(3 5)

Data EEPROM (1024 Bytes)

Reserved

Reserved

Configuration Bytes(3)

Not

Present(2)

Reserved

Program Flash

Memory

(16 KW) (1) Program Flash
Memory

(32 KW)
(1) Program Flash

Memory

(64 KW)
(1)

Not

Present(2)

User IDs (32 Words) (3)

Reserved







000D58h

001A34h

0000001

0000000

0000010

0000011

1111101

1111110

1111111

STKPTR<6:0>

0000010

Top-of-Stack

TOSL
34h

TOSH
1Ah

TOSU
00h

Top-of-Stack Registers

Return Address Stack <20:0>













x5Q43 x6Q43 x7Q43

0 'b00 0000 0x00-0x F

1 'b00 0001 0x00-0xFF

2 'b00 0010 0x00-0xFF

3 'b00 0011 0x00-0xFF

'b00 0100 0x00-0x5F Virtual Access Bank

'b00 0100 0x60-0xFF Access RAM 0x00-0x5F

'b00 0101 0x00-0x5F Fast SFR 0x60-0xFF

'b00 0101 0x60-0xFF

6 'b00 0110 0x00-0xFF

7 'b00 0111 0x00-0xFF

8 'b00 1000 0x00-0xFF

9 'b00 1001 0x00-0xFF

10 'b00 1010 0x00-0xFF

11 'b00 1011 0x00-0xFF

12 'b00 1100 0x00-0xFF

13 'b00 1101 0x00-0xFF

14 'b00 1110 0x00-0xFF

15 'b00 1111 0x00-0xFF

16 'b01 0000 0x00-0xFF

17 'b01 0001 0x00-0xFF

18 'b01 0010 0x00-0xFF

19 'b01 0011 0x00-0xFF

20 'b01 0100 0x00-0xFF

21 'b01 0101 0x00-0xFF

22 'b01 0110 0x00-0xFF

23 'b01 0111 0x00-0xFF

24 'b01 1000 0x00-0xFF

25 'b01 1001 0x00-0xFF

26 'b01 1010 0x00-0xFF

27 'b01 1011 0x00-0xFF

28 'b01 1100 0x00-0xFF

29 'b01 1101 0x00-0xFF

30 'b01 1110 0x00-0xFF

31 'b01 1111 0x00-0xFF

32 'b10 0000 0x00-0xFF

33 'b10 0001 0x00-0xFF

34 'b10 0010 0x00-0xFF

35 'b10 0011 0x00-0xFF

36 'b10 0100 0x00-0xFF

37 'b10 0101 0x00-0xFF

38 'b10 0110 0x00-0xFF

to - -

63 'b11 1111 0x00-0xFF

Buffer RAM

Unimplemented

GPR

SFR

5

addr[7:0]BanK
BSR

addr[13:8]

4

PIC18F













The instruction executes in
Direct Forced mode. �f� is inter-

preted as a location in the
Access RAM between 060h

and 0FFh. This is the same as
locations 460h to 4FFh

(Bank4) of data memory.
Locations below 60h are not
available in this ddressing

mode.

When �a� = 0 and f

EXAMPLE INSTRUCTION: ADDWF, f, d, a (Opcode: 0010 01da ffff ffff)

00h

60h

FFh

Access RAM

When �a� = 0 and f

The instruction executes in
Indexed Literal Offset mode. �f�
is interpreted as an offset to the

address value in FSR2. The
two are added together to

obtain the address of the target
register for the instruction. The
address can be anywhere in

the data memory space.

Note that in this mode, the
correct syntax is now:

ADDWF [k], d
where �k� is the same as �f�.

Bank 0 - 3

0400h

0000h

Bank 4

0460h

04FFh

Access 
SFRs

Data Memory

Bank 5-63

3FFFh

Bank 0 - 3

0400h

0000h

Bank 4

0460h

04FFh

Access 
SFRs

Data Memory

Bank 5-63

3FFFh

0010 01da ffff ffff

FSR2H FSR2L

Access
GPR

0560h

0500h

+

When �a� = (all values of f)

The instruction executes in
Direct mode (also known as

Direct Long mode). �f� is inter-
preted as a location in one of

the 63 banks of the data
memory space. The bank is

designated by the Bank 
Select . The 

address can be in any 
implemented bank in the data 

memory space.

Bank 0 - 3

0400h

0000h

Bank 4

0460h

04FFh

Access 
SFRs

Data Memory

Bank 5-63

3FFFh

0000 1010
BSR

0010 01da ffff ffff

Bank 10



Locations in the region
from the FSR2 pointer

(A20h) to the pointer plus
05Fh (A7Fh) are mapped

to the Access RAM
 (000h-05Fh).

Special File Registers at
460h through 4FFh are
mapped to 60h through

FFh, as usual.
Bank 4 addresses below

5Fh can still be addressed
by using the BSR.

EXAMPLE:
ADDWF, f, d, a
FSR2H:FSR2L = 0x0A20

00h

60h

FFh
Access RAM

Bank 0 - 3

0400h

0000h

Bank 4

0460h

0500h

Access 
SFRs

Data Memory

Bank 5-9

3FFFh

Bank 10

Bank 10

Window

0A20h

0A7Fh

Bank 10 Window

SFRs

Bank 11 - 63

































Start Erase Operation

Load NVMADR register with 
address in the page to be erased

Execute unlock sequence 
including setting the GO bit

CPU stalls while erase executes

Enable nterrupts
(GIE = 1)

Clear NVM Command
(NVMCMD = b000)

End Erase Operation

Disable nterrupts
(GIE = 0)

Set NVM Command to erase
(NVMCMD = b110)













Start
Verify Operation

This routine assumes that the last 
page of data written was from the 

buffer RAM. This image will be 
used to verify the data currently 

stored in PFM

Fail 
Verify Operation

Last word ?

NVMDAT = 
RAM image ?

Set NVMCMD to Read and Post 
Increment

End
Verify Operation

No

No

Yes

Yes

Rev. 10-000051=

1/30/2019

Set GO bit





TBLPTRU TBLPTRH TBLPTRL TABLAT

Program Memory Table Latch (8-bit)Table Pointer

Program Memory
(TBLPTR)

Instruction: TBLRD*

1  The Table Pointer register points to a byte in program memory.



TBLPTRU TBLPTRH TBLPTRL TABLAT

Program Memory Table Latch (8-bit)Table Pointer(1)

Program Memory
(TBLPTR[MSbs])

Instruction: TBLWT*

Note 1: During table writes the Table Pointer does not point directly to program memory. TBLPTRL 
actually points to an address within the buffer registers. TBLPTRU:TBLPTRH points to program memory 
where the entire buffer space will eventually be written with the NVM commands.

Buffer RAM

GPR Space



TBLPTRU TBLPTRH TBLPTRL

NVMADRU NVMADRH TBLPTRL

078151621

Page Erase/Write
NVMADR[21:8]

Table Write
TBLPTR[7:0]

Table Read - TBLPTR[21:0]

FETCH TBLRD
Instruction TABLAT

Read Register

xxxxx0xxxxx1



Start Read Operation

Select Byte Address
(TBLPTR Register)

Initiate Read Operation
(TBLRD)

Data read now
in TABLAT register

End Read Operation



Start Read Operation

Set DFM Byte Address
(NVMADR = Address)

Set NVM Read Command
(NVMCMD = b000)

Initiate Read
(GO = 1)

Data read now in NVMDATL

End Read Operation

















































































































































































FRQ[3:0]

HFINTOSC

Secondary
Oscillator
(SOSC)

External
Oscillator

(EXTOSC)

CLKIN/OSC1

CLKOUT/OSC2

SOSCIN/SOSCI

SOSCO

31 kHz
Oscillator

4x PLL

000

110

011

001

101

100

010

111

NOSC/
COSC[2:0]

LFINTOSC

1,2,4,8,12,16,32,48,64 
MHz

Oscillator

P
os

t
D

iv
id

e
r

1000

1001

0000

0011

0010

0001

0100

0101

0110

0111

512

256

128

64

32

16

8

4

2

1

NDIV/
CDIV[4:0]

Sleep

Idle

Sleep

SYSCMD

CPU

FOSC

FSCM

To Peripherals

To Peripherals

To Peripherals

MFINTOSC

31.25 kHz and 500 kHz
Oscillator To Peripherals

Reserved

Reserved

Reserved

LFINTOSC is used to 
monitor system clock

0

1
To Peripherals

PLLEN
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CRC-16-ANSI

x16 + x15 + x2 + 1 (17 bits)

CRCXORH = 0b10000000
CRCXORL = 0b0000010- (1)

Standard 16-bit representation = 0x8005

Data Sequence:
0x55, 0x66, 0x77, 0x88

Check Value (ACCM = ):

SHIFTM = : 0x32D6
CRCACCH = 0b00110010
CRCACCL = 0b11010110

SHIFTM = : 0x6BA2
CRCACCH = 0b01101011
CRCACCL = 0b10100010

DLEN = 0b0111
PLEN = 0b1111

Data entered into the CRC:
SHIFTM = :

01010101 01100110 01110111 10001000

SHIFTM = :
10101010 01100110 11101110 00010001

Note 1:    Bit 0  is unimplemented. The LSb of any 
CRC polynomial is always � � and will always 
be treated as a � � by the CRC for 
calculating the CRC check value. This bit will 
be read in software as a � �. 
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Data in

b0b1b2b3b4b5b6b7b8b9b10b11b12b13b14b15

Linear Feedback Shift Register for CRC-16-ANSI

x16 + x15 + x2 + 1 

b0b1b2b3b4b5b6b7b8b9b10b11b12b13b14b15

Data inAugmentation Mode OFF

Augmentation Mode ON































Device
Reset

Power-on 
Reset

WWDT Time-out/ 
Window violation

Brown-out 
Reset

LPBOR 
Reset

RESET Instruction

MCLRE

PWRTS

 LFINTOSC

VDD

ICSP Programming Mode Exit

Stack Underflow
Stack  Overflow

Power-up 
Timer

R e v. 10 -00 00 06 G

3/7/20 19

VPP/MCLR

Memory Violation

2

Configuration Memory

Main LDO Voltage Regulator































WINDOW

CLRWDT

RESET

WDT Time-out

WDT 
Window 
Violation

PS

5-bit
WDT Counter

Overflow
Latch

18-bit Prescale 
Counter

See 
WDTCON1 

Register

R

R

CS

WWDT 
Armed

Window 
Sizes

Comparator

Window Closed

E

WDTE = b01

WDTE = b11

WDTE = b10

SEN

Sleep

...

...





Window Period

CLRWDT Instruction 
(or other WDT Reset)

Window Delay
(window violation can occur)

Window Closed Window Open

Time-out Event
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Priority

Control Registers

Source Start Address

Source Size

Destination Start Address

Destination Size

DMA1

Control Registers

Source Start Address

Source Size

Destination Start Address

Destination Size

DMAn

Program Flash 
Memory

S
ys

te
m

 A
rb

ite
r

Data EEPROM

GPR/SFR
RAM Space..

..

.





40FFh - 40DFh - 40BFh - 409Fh - 407Fh - 405Fh - 403Fh - 401Fh -

40FEh - 40DEh - 40BEh - 409Eh - 407Eh - 405Eh - 403Eh - 401Eh -

40FDh - 40DDh - 40BDh - 409Dh - 407Dh ADRESH_M1 405Dh - 403Dh - 401Dh -

40FCh - 40DCh - 40BCh - 409Ch - 407Ch ADRESL_M1 405Ch - 403Ch - 401Ch -

40FBh - 40DBh - 40BBh - 409Bh - 407Bh ADPCH_M1 405Bh - 403Bh - 401Bh PWM3S1P2H_M1
40FAh - 40DAh - 40BAh - 409Ah - 407Ah ADCLK_M1 405Ah - 403Ah - 401Ah PWM3S1P2L_M1

40F9h - 40D9h - 40B9h - 4099h - 4079h ADACT_M1 4059h - 4039h - 4019h PWM3S1P1H_M2

40F8h - 40D8h - 40B8h - 4098h - 4078h ADREF_M1 4058h - 4038h - 4018h PWM3S1P1L_M2

40F7h - 40D7h - 40B7h - 4097h - 4077h ADCON3_M1 4057h - 4037h - 4017h PWM2S1P2H_M1

40F6h ADRESH_M2 40D6h - 40B6h - 4096h - 4076h ADCON2_M1 4056h - 4036h - 4016h PWM2S1P2L_M1

40F5h ADRESL_M2 40D5h - 40B5h - 4095h - 4075h ADCON1_M1 4055h - 4035h - 4015h PWM2S1P1H_M2

40F4h ADPCH_M2 40D4h - 40B4h - 4094h - 4074h ADCON0_M1 4054h - 4034h - 4014h PWM2S1P1L_M2

40F3h ADCAP_M2 40D3h - 40B3h - 4093h - 4073h ADCAP_M1 4053h - 4033h - 4013h PWM1S1P2H_M1

40F2h ADACQH_M2 40D2h - 40B2h - 4092h - 4072h ADACQH_M1 4052h - 4032h - 4012h PWM1S1P2L_M1

40F1h ADACQL_M2 40D1h - 40B1h - 4091h - 4071h ADACQL_M1 4051h - 4031h PWM3PRH_M1 4011h PWM1S1P1H_M2

40F0h ADPREVH_M2 40D0h - 40B0h - 4090h - 4070h ADPREVH_M1 4050h - 4030h PWM3PRL_M1 4010h PWM1S1P1L_M2
40EFh ADPREVL_M2 40CFh - 40AFh - 408Fh - 406Fh ADPREVL_M1 404Fh - 402Fh PWM3S1P2H_M2 400Fh -

40EEh ADRPT_M2 40CEh - 40AEh - 408Eh - 406Eh ADRPT_M1 404Eh - 402Eh PWM3S1P2L_M2 400Eh -

40EDh ADCNT_M2 40CDh - 40ADh - 408Dh - 406Dh ADCNT_M1 404Dh - 402Dh PWM3S1P1H_M3 400Dh -

40ECh ADACCU_M2 40CCh - 40ACh - 408Ch - 406Ch ADACCU_M1 404Ch - 402Ch PWM3S1P1L_M3 400Ch -

40CBh ADACCH_M2 40CBh - 40ABh - 408Bh - 406Bh ADACCH_M1 404Bh - 402Bh PWM2PRH_M1 400Bh PWM3S1P1H_M1

40EAh ADACCL_M2 40CAh - 40AAh - 408Ah - 406Ah ADACCL_M1 404Ah - 402Ah PWM2PRL_M1 400Ah PWM3S1P1L_M1

40E9h ADFLTRH_M2 40C9h - 40A9h - 4089h - 4069h ADFLTRH_M1 4049h - 4029h PWM2S1P2H_M2 4009h PWM2S1P1H_M1

40E8h ADFLTRL_M2 40C8h - 40A8h - 4088h - 4068h ADFLTRL_M1 4048h T6PR_M1 4028h PWM2S1P2L_M2 4008h PWM2S1P1L_M1

40E7h ADSTPTH_M2 40C7h - 40A7h - 4087h - 4067h ADSTPTH_M1 4047h CCPR3H_M2 4027h PWM2S1P1H_M3 4007h PWM1S1P1H_M1

40E6h ADSTPTL_M2 40C6h - 40A6h - 4086h - 4066h ADSTPTL_M1 4046h CCPR3L_M2 4026h PWM2S1P1L_M3 4006h PWM1S1P1L_M1

40E5h ADERRH_M2 40C5h - 40A5h - 4085h - 4065h ADERRH_M1 4045h T4PR_M1 4025h PWM1PRH_M1 4005h CCPR3H_M1
40E4h ADERRL_M2 40C4h - 40A4h - 4084h - 4064h ADERRL_M1 4044h CCPR2H_M2 4024h PWM1PRL_M1 4004h CCPR3L_M1

40E3h ADUTHH_M2 40C3h - 40A3h - 4083h - 4063h ADUTHH_M1 4043h CCPR2L_M2 4023h PWM1S1P2H_M2 4003h CCPR2H_M1

40E2h ADUTHL_M2 40C2h - 40A2h - 4082h - 4062h ADUTHL_M1 4042h T2PR_M1 4022h PWM1S1P2L_M2 4002h CCPR2L_M1

40E1h ADLTHH_M2 40C1h - 40A1h - 4081h - 4061h ADLTHH_M1 4041h CCPR1H_M2 4021h PWM1S1P1H_M3 4001h CCPR1H_M1

40E0h ADLTHL_M2 40C0h - 40A0h - 4080h - 4060h ADLTHL_M1 4040h CCPR1L_M2 4020h PWM1S1P1L_M3 4000h CCPR1L_M1

41FFh - 41DFh - 41BFh - 419Fh - 417Fh DMAnSPTRH_DMA6 415Fh DMAnDPTRL_DMA5 413Fh DMAnSSAH_DMA3 411Fh DMAnDSAH_DMA2

41FEh - 41DEh - 41BEh - 419Eh - 417Eh DMAnSPTRL_DMA6 415Eh DMAnDCNTH_DMA5 413Eh DMAnSSAL_DMA3 411Eh DMAnDSAL_DMA2

41FDh - 41DDh - 41BDh - 419Dh - 417Dh DMAnSCNTH_DMA6 415Dh DMAnDCNTL_DMA5 413Dh DMAnSSZH_DMA3 411Dh DMAnDSZH_DMA2

41FCh - 41DCh - 41BCh - 419Ch - 417Ch DMAnSCNTL_DMA6 415Ch DMAnBUF_DMA5 413Ch DMAnSSZL_DMA3 411Ch DMAnDSZL_DMA2
41FBh TMR5H_M1 41DBh - 41BBh - 419Bh - 417Bh DMAnDSAH_DMA6 415Bh DMAnSIRQ_DMA4 413Bh DMAnSPTRU_DMA3 411Bh DMAnDPTRH_DMA2

41FAh TMR5L_M1 41DAh - 41BAh - 419Ah - 417Ah DMAnDSAL_DMA6 415Ah DMAnAIRQ_DMA4 413Ah DMAnSPTRH_DMA3 411Ah DMAnDPTRL_DMA2

41F9h TMR3H_M1 41D9h - 41B9h - 4199h - 4179h DMAnDSZH_DMA6 4159h DMAnCON1_DMA4 4139h DMAnSPTRL_DMA3 4119h DMAnDCNTH_DMA2

41F8h TMR3L_M1 41D8h - 41B8h - 4198h - 4178h DMAnDSZL_DMA6 4158h DMAnCON0_DMA4 4138h DMAnSCNTH_DMA3 4118h DMAnDCNTL_DMA2

41F7h TMR1H_M1 41D7h - 41B7h - 4197h - 4177h DMAnDPTRH_DMA6 4157h DMAnSSAU_DMA4 4137h DMAnSCNTL_DMA3 4117h DMAnBUF_DMA2

41F6h TMR1L_M1 41D6h - 41B6h - 4196h - 4176h DMAnDPTRL_DMA6 4156h DMAnSSAH_DMA4 4136h DMAnDSAH_DMA3 4116h DMAnSIRQ_DMA1

41F5h - 41D5h - 41B5h - 4195h - 4175h DMAnDCNTH_DMA6 4155h DMAnSSAL_DMA4 4135h DMAnDSAL_DMA3 4115h DMAnAIRQ_DMA1

41F4h - 41D4h - 41B4h - 4194h - 4174h DMAnDCNTL_DMA6 4154h DMAnSSZH_DMA4 4134h DMAnDSZH_DMA3 4114h DMAnCON1_DMA1

41F3h - 41D3h - 41B3h - 4193h - 4173h DMAnBUF_DMA6 4153h DMAnSSZL_DMA4 4133h DMAnDSZL_DMA3 4113h DMAnCON0_DMA1

41F2h - 41D2h - 41B2h - 4192h - 4172h DMAnSIRQ_DMA5 4152h DMAnSPTRU_DMA4 4132h DMAnDPTRH_DMA3 4112h DMAnSSAU_DMA1

41F1h - 41D1h - 41B1h - 4191h - 4171h DMAnAIRQ_DMA5 4151h DMAnSPTRH_DMA4 4131h DMAnDPTRL_DMA3 4111h DMAnSSAH_DMA1

41F0h - 41D0h - 41B0h - 4190h - 4170h DMAnCON1_DMA5 4150h DMAnSPTRL_DMA4 4130h DMAnDCNTH_DMA3 4110h DMAnSSAL_DMA1

41EFh - 41CFh - 41AFh - 418Fh - 416Fh DMAnCON0_DMA5 414Fh DMAnSCNTH_DMA4 412Fh DMAnDCNTL_DMA3 410Fh DMAnSSZH_DMA1
41EEh - 41CEh - 41AEh - 418Eh - 416Eh DMAnSSAU_DMA5 414Eh DMAnSCNTL_DMA4 412Eh DMAnBUF_DMA3 410Eh DMAnSSZL_DMA1

41EDh - 41CDh - 41ADh - 418Dh - 416Dh DMAnSSAH_DMA5 414Dh DMAnDSAH_DMA4 412Dh DMAnSIRQ_DMA2 410Dh DMAnSPTRU_DMA1

41ECh - 41CCh - 41ACh - 418Ch - 416Ch DMAnSSAL_DMA5 414Ch DMAnDSAL_DMA4 412Ch DMAnAIRQ_DMA2 410Ch DMAnSPTRH_DMA1

41CBh - 41CBh - 41ABh - 418Bh - 416Bh DMAnSSZH_DMA5 414Bh DMAnDSZH_DMA4 412Bh DMAnCON1_DMA2 410Bh DMAnSPTRL_DMA1

41EAh - 41CAh - 41AAh - 418Ah - 416Ah DMAnSSZL_DMA5 414Ah DMAnDSZL_DMA4 412Ah DMAnCON0_DMA2 410Ah DMAnSCNTH_DMA1

41E9h - 41C9h - 41A9h - 4189h DMAnSIRQ_DMA6 4169h DMAnSPTRU_DMA5 4149h DMAnDPTRH_DMA4 4129h DMAnSSAU_DMA2 4109h DMAnSCNTL_DMA1

41E8h - 41C8h - 41A8h - 4188h DMAnAIRQ_DMA6 4168h DMAnSPTRH_DMA5 4148h DMAnDPTRL_DMA4 4128h DMAnSSAH_DMA2 4108h DMAnDSAH_DMA1

41E7h - 41C7h - 41A7h - 4187h DMAnCON1_DMA6 4167h DMAnSPTRL_DMA5 4147h DMAnDCNTH_DMA4 4127h DMAnSSAL_DMA2 4107h DMAnDSAL_DMA1

41E6h - 41C6h - 41A6h - 4186h DMAnCON0_DMA6 4166h DMAnSCNTH_DMA5 4146h DMAnDCNTL_DMA4 4126h DMAnSSZH_DMA2 4106h DMAnDSZH_DMA1

41E5h - 41C5h - 41A5h - 4185h DMAnSSAU_DMA6 4165h DMAnSCNTL_DMA5 4145h DMAnBUF_DMA4 4125h DMAnSSZL_DMA2 4105h DMAnDSZL_DMA1

41E4h - 41C4h - 41A4h - 4184h DMAnSSAH_DMA6 4164h DMAnDSAH_DMA5 4144h DMAnSIRQ_DMA3 4124h DMAnSPTRU_DMA2 4104h DMAnDPTRH_DMA1

41E3h IOCEF_M1 41C3h - 41A3h - 4183h DMAnSSAL_DMA6 4163h DMAnDSAL_DMA5 4143h DMAnAIRQ_DMA3 4123h DMAnSPTRH_DMA2 4103h DMAnDPTRL_DMA1

41E2h IOCCF_M1 41C2h - 41A2h - 4182h DMAnSSZH_DMA6 4162h DMAnDSZH_DMA5 4142h DMAnCON1_DMA3 4122h DMAnSPTRL_DMA2 4102h DMAnDCNTH_DMA1

41E1h IOCBF_M1 41C1h - 41A1h - 4181h DMAnSSZL_DMA6 4161h DMAnDSZL_DMA5 4141h DMAnCON0_DMA3 4121h DMAnSCNTH_DMA2 4101h DMAnDCNTL_DMA1
41E0h IOCAF_M1 41C0h - 41A0h - 4180h DMAnSPTRU_DMA6 4160h DMAnDPTRH_DMA5 4140h DMAnSSAU_DMA3 4120h DMAnSCNTL_DMA2 4100h DMAnBUF_DMA1



DMAnSSA

DMAnSPTR

DMAnDSA

DMAnDPTR



DMAnSSZ

DMAnSCNT

DMAnDSZ

DMAnDCNT













Configure DMA 
Module

EN = 1

DMA Source/
Destination Pointers/  
Counters are loaded

SIRQEN = 1 &
Trigger?

DGO = 1

N

Y

Bubble?

Source Read

Bubble?
N

Y

Destination Write

DMAnBUF = &DMAnSPTR
XIP = 1

&DMAnDPTR = DMABUF
XIP = 0

DMAnSCNT = 0
Reload 

DMAnSCNT & 
DMAnSPTR

DMAxSCNTIF 
= 1

DGO = 0

SSTP = 1

Y

SIRQEN = 0
Update 

DMAnSSA, 
DMAnSCNT

N

Y

DMAnDCNT = 0

N

Reload 
DMAnDCNT & 

DMAnDPTR

DMAnDCNTIF 
= 1

DGO = 0
Y

N

DSTP = 1AIRQEN = 0
Y

Update 
DMAnDSA, 
DMAnDCNT

DGO = 0

End Process

N

N

Y

N

Y

Y



Instruction 
Clock

EN

DMAnSSZ 0x4

DMAnSSA 0x100

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

Source Hardware 
Trigger

SIRQEN

DGO

DMAnSPTR 0x100

DMAnDPTR 0x200

DMAnSCNT

DMAnDCNT

4

0x101

0x201

3

0x102

0x200

2

0x103

0x201

1

0x100

0x200

4

SR(1) DW(2)SR(1) DW(2)IDLEDMA STATE IDLE SR(1) DW(2)SR(1) DW(2) IDLE

DMAxSCNTIF

DMAxDCNTIF

DMAnDSZ 0x2

DMAnDSA 0x200

2 1 2 1 2



Instruction 
Clock

EN

DMAnSSZ 0x2

DMAnSSA 0x100

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

Source Hardware 
Trigger

SIRQEN

DGO

DMAnSPTR 0x100

DMAnDPTR 0x200

DMAnSCNT 2

DMAnDCNT 4

0x101

0x201

1

3

0x100

0x202

2

2

0x101

0x203

1

1

0x100

0x200

2

4

SR(1) DW(2)SR(1) DW(2)IDLEDMA STATE IDLE SR(1) DW(2)SR(1) DW(2) IDLE

DMAxSCNTIF

DMAxDCNTIF

DMAnDSZ 0x4

DMAnDSA 0x200



Instruction 
Clock

EN

DMAnSSZ 0x2

DMAnSSA 0x100

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

Source 
Hardware 

Trigger

SIRQEN

DGO

DMAnSPTR 0x100

DMAnDPTR 0x200

DMAnSCNT 2

DMAnDCNT 4

0x101

0x201

1

3

0x100

0x202

2

2

0x101

0x203

1

1

0x100

0x200

2

4

SR(1) DW(2)SR(1)DW(2)IDLEDMA 
STATE

IDLE SR(1) DW(2)SR(1) DW(2)

DMAxSCNTIF

DMAxDCNTIF

DMAnDSZ 0x4

DMAnDSA 0x200

20 21 22 23 24

0x101

0x201

1

3

SR(1) DW(2)SR(1) DW(2)IDLE

0x100

0x202

2

2

0x101

0x203

1

1

IDLE SR(1) DW(2)SR(1) DW(2)

25 26 27 28 29 30 31 32

0x100

0x202

2

2

IDLE



Instruction 
Clock

EN

DMAnSSZ 0x2

DMAnSSA 0x3EEF

1 2 3 4 5 6 7 8 N N+1

Source Hardware 
Trigger

SIRQEN

DGO

DMAnSPTR 0x3EEF

DMAnDPTR 0x100

DMAnSCNT 2

DMAnDCNT 10

0x3EF0

0x101

1

9

0x3EEF

0x102

0x3EF0

0x103

1

7

SR(1) DW(2)SR(1) DW(2)IDLEDMA STATE SR(1) DW(2)SR(1) DW(2)

DMAxSCNTIF

DMAxDCNTIF

DMAnDSZ 0xA

DMAnDSA 0x100

N+2 N+3 N+4 N+5 N+6 N+7 N+x

2

8

0x3EEF

0x103

2

6

IDLEIDLE

SMODE 0x1 DMODE 0x1



Instruction 
Clock

EN

DMAnSSZ 0x2

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

Source Hardware 
Trigger

SIRQEN

DGO

DMAnSPTR 0x100

DMAnDPTR 0x200

DMAnSCNT 2

DMAnDCNT 4

0x101

0x201

1

3

0x100

0x202

2

2

0x101

0x203

1

1

0x100

0x200

2

4

SR(1) DW(2)SR(1) DW(2)IDLEDMA STATE IDLE SR(1) DW(2)SR(1) DW(2) IDLE

DMAxSCNTIF

DMAxDCNTIF

DMAnDSZ 0x20

DMAnDSA 0x200

DMAnCON1bits.SMA =

DMAnSSA 0x100

DMAxORIF



Instruction 
Clock

EN

DMAnSSZ 0x2

DMAnSSA 0x3EEF

1 2 3 4 5 6 7 8 N N+1

Source Hardware 
Trigger

SIRQEN

DGO

DMAnSPTR 0x3EEF

DMAnDPTR 0x100

DMAnSCNT 2

DMAnDCNT 10

0x3EF0

0x101

1

9

0x3EEF

0x109

0x3EF0

0x10A

1

1

SR(1) DW(2)SR(1) DW(2)IDLEDMA STATE SR(1) DW(2)SR(1) DW(2)

DMAxSCNTIF

DMAxDCNTIF

DMAnDSZ 0xA

DMAnDSA 0x100

N+2 N+3 N+4 N+5 N+6 N+7

2

2

IDLE

Abort Hardware 
Trigger

0x3EEF

0x100

2

10

N+8

DMAxAIF

IDLE

AIRQEN



Instruction 
Clock

EN

DMAnSSZ 0x2

DMAnSSA 0x3EEF

1 2 3 4 5 6 7

Source Hardware 
Trigger

SIRQEN

DGO

DMAnSPTR 0x3EEF

DMAnDPTR 0x100

DMAnSCNT 2

DMAnDCNT 10

SR(1)IDLEDMA STATE

DMAnDSZ 0xA

DMAnDSA 0x100

Abort Hardware 
Trigger

DMAxAIF

AIRQEN

8 9

DMAnCONbits.XIP

IDLE

10 10 11 12

DW(2)

0x3EF0

0x101

1

9

SR(1) DW(2)

0x3EEF

0x102

2

8

IDLE







































System 
Clock

Instruction 
Period

CPU Clock

PFM Op s

CPU Op s

1 1 1 1 1 1 1 1 1 1 1 1 1

2 2 2 2 2 2 2 2 2 2 2 2 2

3 3 3 3 3 3 3 3 3 3 3 3 3

4 4 4 4 4 4 4 4 4 4 4 4 4

1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4

Fetch Fetch Fetch Fetch0004hPush

Exec(1,2) NOP Exec Exec ExecExecExec

Interrupt
(ROI = )







CLKIN(1)

CLKOUT(2)

Interrupt Flag

Glo bal Interru pt 
Enable

Instruction Flo w 
PC

Instruction 
Fetched

Instruction 
Fetched

PC PC + 1 PC + 2 PC + 2 PC + 2 0004h 0005h

Inst(0x0005)

Inst(0x0004)

Inst(0x0004)

Forced NOPForced NOP

Inst(PC + 2)

Inst(PC + 1)

Inst(PC + 1)

Sleep

Inst(PC) = Slee p

Inst(PC - 1)

TOST
(3)

Interrupt Latency(4)

Processor in

Sleep































Write LATx

Write PORTx

Data bus

Read PORTx

To digital peripherals

To analog peripherals

Data Register

TRISx

VSS

I/O pin

ANSELx

D Q

CK

Read LATx

VDD
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IOCANx

IOCAPx

IOCIE IOC interrupt
to CPU core

From all other 
IOCnFx flags

RAx

Positive
Edge

Detect

Negative
Edge

Detect

IOC
Flag

Set/Reset
Logic

Write to IOCAFx flag





































In
pu
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a

ta
S

e
le

ct
io

n
G

at
e

s(1
)

Logic
Function

(2)

lcxg2

lcxg1

lcxg3

lcxg4

MODE

lcxq

EN

POL

det

Interrupt

det

Interrupt

set bit
CLCxIFINTN

INTP

CLCx

to Peripherals 

Q1

CLCx_out

OUT
CLCxOUT

D Q

PPS

LCx_in[0]
LCx_in[1]
LCx_in[2]

LCx_in[n-2]
LCx_in[n-1]

LCx_in[n]

.

.

.

RxyPPS

TRIS





G1D1T

G1D1N

G1D2T

G1D2N

G1D3T

G1D3N

G1D4T

G1D4N

G1POL

lcxg1

Data GATE 1

Data GATE 2

Data GATE 3

Data GATE 4

(Same as Data GATE 1)

(Same as Data GATE 1)

(Same as Data GATE 1)

lcxg2

lcxg3

lcxg4

d1T

d1N

d2T

d2N

d3T

d3N

d4T

d4N

D1S

D2S

D3S

D4S

LCx_in[0]

LCx_in[n]

LCx_in[0]

LCx_in[n]

LCx_in[0]

LCx_in[n]

LCx_in[0]

LCx_in[n]

Data Selection
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000

011

010

001

100

101

110

111

DIV

128

64

32

16

8

4

2

EN Counter Reset

Duty Cycle PPS

To Peripherals

CLKR

CLK

See 
CLKRCLK
Register

EN

R
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n
ce

 C
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r

DC RxyPPS
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CLKRCLK

EN

       DIV = 001
       DC  = 10

CLKR Output

Duty Cycle
(50%)

DIV = 001
DC  = 01

CLKR Output

Duty Cycle
(25%)

CLKRCLK/2

P1 P2
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T0CKIPPS

See T0CON1 
Register

T0CS

T0CKPS

Prescaler

FOSC/4
T0ASYNC

T016BIT

T0OUTPS T0IF

T0_out

Peripherals

TMR0

1

0
Postscaler

TMR0L

COMPARATOR

Timer 0 High 
Byte

TMR0H

T0_match

Clear

Latch 
Enable

8-bit TMR0 Body Diagram (T016BIT = 0)

TMR0L

TMR0H

Internal Data Bus

16-bit TMR0 Body Diagram (T016BIT = 1)

SYNC
IN OUT

TMR0

body

Q

Q

D

CK

PPS

RxyPPS

RIN

OUT

Timer 0 High 
Byte

IN OUT

Read TMR0L

Write TMR0L

8

8

8

8

8

PPS



















TxGPPS

TxGATE

GPOL

0

1

Single Pulse
Acq. Control

1

0

GSPM

ON

GTM

GE

ON

DQ

EN

TMRxLTMRxH
Tx_overflow

set flag bit
TMRxIF 

TMRx(2)

1

0

TxCLK

Prescaler
1,2,4,8

SYNC

Sleep
Input

Fosc/2
Internal
Clock

CKPS

Synchronized Clock Input

2

det

Synchronize(3)

(1)

D

QCK

R

Q

GGO/DONE

TxCLK

D Q

set bit
TMRxGIF

GVAL

Q1

det

Interrupt

NOTE (5)

Note (4)

To Comparators (6)

0000

0000

4

4

1111

1111

PPS

TxCKIPPS

PPS



TxCKI = 1
When TMRx
Enabled

TxCKI = 0
When TMRx
Enabled





TMRx 
High Byte

TMRxL 

TMRxH 

From 
TMRx 

Circuitr y

Set TMRxIF 

on Overflow

Read TMRxL

Write TMRxL

Internal Da ta Bus

8

8

8

8

8



Timer1

TxGVAL

TxCKI

TxG_IN

TxGPOL

TMRxGE



Timer1

TxGVAL

TxCKI

TxTxG_IN

TxGTM

TxGPOL

TMRxGE

TMRxGIF

TIMER1

TxGVAL

TxCKI

TxG_IN

TxGGO/
DONE

TxGSPM

TxGPOL

TMRxGE

Set by software

Counting enabled on 
rising edge of TxG

Cleared by software

Cleared by hardware on 
falling edge of TxGVAL

Cleared by 
softwareSet by hardware on 

falling edge of TxGVAL



TxG_IN

TxGGO/

DONE

TxGSPM

TxGPOL

TMRxGE

Set by software

Counting enabled on 
rising edge of TxG

Cleared by hardware on 
falling edge of TxGVAL

TxGTM

TMRxGIF Cleared by software
Cleared by 
software

Set by hardware on 
falling edge of TxGVAL

TIMER1

TxGVAL

TxCKI
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MODE[3]

Clear ON

TxTMR

Comparator

TxPR

CSYNC

ON

OUTPS

Postscaler

Set flag bit 
TMRxIF

TMRx_postscaled

CKPOL

MODE

PSYNC

Prescaler

CKPS

TMRx_clk

RSEL 

R

Sync 
(2 Clocks)

Edge Detector
Level Detector
Mode Control
(2 clock Sync)

TMRx_ers

0

1

1

0

enable

reset

Sync

Fosc/4

D Q

CCP_pset(1)

MODE[4:3] =

MODE[4:1] =

PPS

TxINPPS

TxIN

External 
Reset 

Sources
(2)

CS

PPS

TxINPPS

TxIN

See 
TxCLKCON

register(3)
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TMRx_clk

TxPR

TxTMR

CKPS

TMRx_postscaled

OUTPS

TMRxIF (1)

Setting the interrupt flag is synchronized with the instruction clock.
Synchronization may take as many as instruction cycles

2 Cleared by software.  

(1) (2)
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TMRx_clk

Instruction(1)

ON

TxPR

TxTMR

TMRx_postscaled

BSF BCF BSF

5

0 1 2 3 4 5 0 1 2 2 3 4 53 4 5 0 1 0 1

PWM Duty 
Cycle

3

PWM Output

and represent Bit-Set File and Bit-Clear File instructions executed by the CPU to
set or clear the ON bit of TxCON. CPU execution is asynchronous to the timer clock input.
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TMRx_clk

TMRx_ers

TxPR

TxTMR

TMRx_postscaled

5

0 1 2 3 4 5 0 1 2 3 4 5 0 1

PWM Duty 
Cycle

3

PWM Output
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TMRx_clk

ON

TxPR

TxTMR

BSF BCF BSF

5

0 1 2 0 1 2 3 4 5 0 4 5 0

TMRx_ers

1 2 3 1

TMRx_postscaled

PWM Duty 
Cycle

3

PWM Output

Instruction(1)

and  represent Bit-Set File and Bit-Clear File instructions executed by
the CPU to set or clear the ON bit of TxCON. CPU execution is asynchronous

    to the timer clock input.
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TMRx_clk

ON

TxPR

TxTMR

BSF BCF BSF

5

0 1 2 0 1 2 3 4 5 1 2 3

TMRx_ers

0 0 4

TMRx_postscaled

5 0

PWM Duty 
Cycle

3

PWM Output

Instruction(1)

and represent Bit-Set File and Bit-Clear File instructions executed by the CPU to

set or clear the ON bit of TxCON. CPU execution is asynchronous to the timer clock input.
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TMRx_clk

ON

TxPR

TxTMR

BSF BSF

5

0 1 2 3 4 5 0 431 2 5 0

TMRx_postscaled

BCF BSF

PWM Duty 
Cycle

3

PWM Output

and represent Bit-Set File and Bit-Clear File instructions executed by the CPU
to set or clear the ON bit of TxCON. CPU execution is asynchronous to the timer clock input.

Instruction(1)
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TMRx_clk

ON

TxPR

TxTMR

BSF BSF

5

0 1 2 3 4 5 0 1 2

CCP_pset

TMRx_postscaled

BCF

TMRx_ers

PWM Duty 
Cycle

3

PWM Output

Instruction(1)

and represent Bit-Set File and Bit-Clear File instructions executed by the CPU to

set or clear the ON bit of TxCON. CPU execution is asynchronous to the timer clock input.
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TMRx_clk

ON

TxPR

TxTMR

BSF BSF

5

0 1 2 3 4 5 0 01 2

TMRx_postscaled

TMRx_ers

1 2 3 4 5 0

PWM Duty 
Cycle

3

PWM Output

Instruction(1)

and represent Bit-Set File and Bit-Clear File instructions executed by the CPU to
set or clear the ON bit of TxCON. CPU execution is asynchronous to the timer clock input.
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TMRx_clk

ON

TxPR

TxTMR

BSF BSF

5

0 1 2 3 4 5 0 01

TMRx_postscaled

TMRx_ers

1 2 3 4 0

PWM Duty 
Cycle

3

PWM Output

5

Instruction(1)

and represent Bit-Set File and Bit-Clear File instructions executed by the CPU to
set or clear the ON bit of TxCON. CPU execution is asynchronous to the timer clock input.
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TMRx_clk

ON

TxPR

TxTMR

BSF BCF

5

0 1 2 3 4 5 0 1

TMRx_postscaled

TMRx_ers

2 3 4 5 0

PWM Duty 
Cycle

3

PWM Output

Instruction(1)

and  represent Bit-Set File and Bit-Clear File instructions executed by the CPU to
set or clear the ON bit of TxCON. CPU execution is asynchronous to the timer clock input.

BSF BCF BSF

1 2 3 4 5 0
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TMRx_clk

Instruction(1)

ON

TxPR

TxTMR

BSF BSF

5

0 1 2 3 4 5 0 1

TMRx_postscaled

TMRx_ers

2 1 20

PWM Duty 
Cycle

D3

PWM Output

and represent Bit-Set File and Bit-Clear File instructions executed by the CPU to
set or clear the ON bit of TxCON. CPU execution is asynchronous to the timer clock input.

3 3 4 5 0

BSFBCF
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Control
Logic

SMT_window

SMT_signal

Prescaler

SMTxPR

Comparator

SMTxTMREnable

Reset
24-bit
Buffer

24-bit
Buffer

SMTxCPR

SMTxCPW

Window Latch

Period Latch

Set SMTxIF

CSEL

SMT 
Clock 
Sync

Circuit

SMT 
Clock 
Sync

Circuit

Set SMTxPRAIF

Set SMTxPWAIF
SMT 
Clock 

Sources
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SMT_signal

SSEL WSEL

SMT_window

See 
SMTxWIN
Register

See 
SMTxSIG
Register
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SMTx Clock

SMTxEN

SMTxGO

SMTxTMR

SMTxPR

SMTxIF

SMTxGO_sync

0 1 2 3 4 5 6 7 8 9 10 11 0 1 2 3 4 5 6 7 8 9

11



Rev. 10-000176A
11/15/2018

0 1 2 3 4 6 7

0xFFFFFF

5

5 7

SMTx Clock

SMTxEN

SMTxGO

SMTxTMR

SMTxPR

SMTxPWAIF

SMTxGO_sync

SMTx_signal

SMTx_signalsync

SMTxCPW
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0 1 2 3 4

0xFFFFFF

5

5

SMTx Clock

SMTxEN

SMTxGO

SMTxTMR

SMTxPR

SMTxPWAIF

SMTxGO_sync

SMTx_signal

SMTx_signalsync

SMTxCPW
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0 1 2 3 4 5

2

5 6 7 8 9 10 11 1 2

11

5

3 4

SMTx Clock

SMTxEN

SMTxGO

SMTxTMR

SMTxGO_sync

SMTx_signal

SMTx_signalsync

SMTxCPW

SMTxPWAIF

SMTxPRAIF

SMTxCPR
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0 1 2 3 4

5

11

5 6 7 8 9 10 11

SMTx Clock

SMTxEN

SMTxGO

SMTxTMR

SMTxPWAIF

SMTxGO_sync

SMTx_signal

SMTx_signalsync

SMTxCPW

SMTxPRAIF

SMTxCPR

1
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0 1 2 3 4 3

2

5 1 2 3 4 5 6 1 2

6

5

1 2

SMTx Clock

SMTxEN

SMTxGO

SMTxTMR

SMTxGO_sync

SMTx_signal

SMTx_signalsync

SMTxCPW

SMTxPWAIF

SMTxPRAIF

SMTxCPR
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0 1 2 3 4

5

6

5 1 2 3 4 5 6

SMTx Clock

SMTxEN

SMTxGO

SMTxTMR

SMTxPWAIF

SMTxGO_sync

SMTx_signal

SMTx_signalsync

SMTxCPW

SMTxPRAIF

SMTxCPR
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SMTx Clock

SMTxEN

SMTxWIN

SMTxWIN_sync

0 1 8 9 10 12

SMTxGO

SMTxTMR

SMTxGO_sync

2 3 4 5 6 7 11

12

SMTxPRAIF

SMTxCPR

1 2 3 4 5 6 7 8

8

1 2 3 4
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0 1 8 9 10

12

12

SMTx Clock

SMTxEN

SMTxGO

SMTxTMR

SMTxGO_sync

SMTxWIN

SMTxWIN_sync

SMTxPRAIF

SMTxCPR

2 3 4 5 6 7 11



Rev. 10-000184A
11/15/2018

SMTx Clock

SMTxEN

SMTxWIN

SMTxWIN_sync

0 1

SMTxGO

SMTxTMR

SMTxGO_sync

2

6

SMTxPRAIF

SMTxCPR 3

0

SMTx_signal

SMTx_signalsync

3 4 5 6 0 31 2
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SMTx Clock

SMTxEN

SMTxWIN

SMTxWIN_sync

0 1

SMTxGO

SMTxTMR

SMTxGO_sync

2

6

SMTxPRAIF

SMTxCPR

SMTx_signal

SMTx_signalsync

3 4 5 6
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SMTx Clock

SMTxEN

SMTxWIN

SMTxWIN_sync

0

SMTxGO

SMTxTMR

SMTxGO_sync

SMTxPRAIF

SMTxCPW 13

2

SMTx_signal

SMTx_signalsync

SMTxCPR

SMTxPWAIF

5

4

11 2 3 4 5 6 7 8 9 10 11 12 131 2 3 4
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SMTx Clock

SMTxEN

SMTxWIN

SMTxWIN_sync

0

SMTxGO

SMTxTMR

SMTxGO_sync

SMTxPRAIF

SMTxCPW

SMTx_signal

SMTx_signalsync

SMTxCPR

SMTxPWAIF

5

4

1 2 3 4
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SMTx Clock

SMTxEN

SMTxWIN

SMTxWIN_sync

0

SMTxGO

SMTxTMR

SMTxGO_sync

SMTxPRAIF

SMTxCPW

SMTxCPR

SMTxPWAIF

2

141 2 3 4 5 6 7 8 9 10 11 12 13 2816 17 18 19 20 21 22 23 24 25 26 2715 3229 30 31

3 19 32

3118
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SMTx Clock

SMTxEN

SMTxWIN

SMTxWIN_sync

0

SMTxGO

SMTxTMR

SMTxGO_sync

SMTxPRAIF

SMTxCPW

SMTxCPR

SMTxPWAIF

2

1 2 3

3
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SMTx_signal

SMTxEN

SMTxWIN

0

SMTxGO

SMTxTMR

SMTxCPW

101 2 3 4 5 6 7 8 9 2412 13 14 15 16 17 18 19 20 21 22 2311 25 26

2512

27
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SMTx_signal

SMTxEN

SMTxWIN

0

SMTxGO

SMTxTMR

SMTxCPW

51 2 3 4 117 8 9 106 12

138

13

SMTxPWAIF
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SMTx_signal

SMTxEN

SMTxWIN

0

SMTxGO

SMTxTMR

SMTxCPW

51 2 3 4 7 86

8

SMTxPWAIF
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SMTx_signal

SMTxEN

SMTxWIN

0

SMTxGO

SMTxTMR

SMTxCPW

51 2 3 4 37 1 26 4

59

5

SMTxPRAIF

SMTxPWAIF

SMTxCPR 16

8 9 10 11 12 13 14 15 16
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SMTx_signal

SMTxEN

SMTxWIN

0

SMTxGO

SMTxTMR

SMTxCPW

51 2 3 4 76

9

SMTxPRAIF

SMTxPWAIF

SMTxCPR 16

8 9 10 11 12 13 14 15 16
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CCPRx

TMR1

16

16

Prescaler
1,4,16

CCPx

TRIS

set CCPxIF

CCPx
MODE

and

Edge Detect

RxyPPS

CTS
PPS

PPS

CCPxPPS

Capture Trigger Sources
See CCPxCAP register





CCPRx

Comparator
CCPx

Auto-conversion Trigger

TRIS

PPS

RxyPPS

R

SQ Output 
Logic

TMR1

MODE

Set CCPxIF Interrupt Flag



Period

Pulse Width

TMR2 =

TMR2 = CCPRx

TMR2 = PR2
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CCPRxH

Duty cycle registers

10-bit Latch(2)

(Not accessible by user)

Comparator

Comparator

PR2

(1)TMR2

TMR2 Module

CCPx

CCPx_out

R

TRIS Control

R

S

Q

CCPRxL

o eripherals

set CCPIF

CCPx_pset

ERS logic 

: 8-bit timer is concatenated with two bits generated by Fosc or two bits of the internal prescaler
to create 10-bit time base.
The alignment of the 10 bits from the CCPR register is determined by the CCPxFMT bit.

PPS

RxyPPS



7 6 5 4 3 2 1 0

CCPRxH

7 6 5 4 3 2 1 0

CCPRxL

7 6 5 4 3 2 1 0

CCPRxH

7 6 5 4 3 2 1 0

CCPRxL

9 8 7 6 5 4 3 2

10-bit Duty Cycle

1 0

FMT =

FMT =























PWMx_SaP1_out

Set

Reset

Q
PWMx_SaP2_out

Duty Cycle
P1 Buffer

PR Buffer

Prescale Timer

Reset

Set

Q

Duty Cycle
P2 Buffer

PWMxCLK

Clock
Sources

Period
Event

PWMx_clk

PWMx_clk

PWMx_timer

SaP1_out

SaP2_out

0 1 2 3 4 5 0

SaP2IF

 MODE = b000, PR = 5, P1 = 4, P2 = 2

1 2 3 4 5 0 1

SaP1IF

Reset by software

PWMxPIF

PWMxIF



PWMx_SaP1_out

Reset

Set

Q
PWMx_SaP2_out

Duty Cycle
P1 Buffer

PR Buffer

Prescale Timer

Set

Reset

Q

Duty Cycle
P2 Buffer

PWMxCLK

Clock
Sources

Period
Event

PWMx_clk

PWMx_clk

PWMx_timer

SaP1_out

SaP2_out

0 1 2 3 4 5 0

SaP2IF

 MODE = b001, PR = 5, P1 = 4, P2 = 2

1 2 3 4 5 0 1

SaP1IF Reset by software



PWMx_SaP1_out

Set

Reset

Q
PWMx_SaP2_out

Duty Cycle
P1 Buffer

PR Buffer

Prescale Timer

Reset

Set

Q

Duty Cycle
P2 Buffer

PWMxCLK

Clock
Sources

Period
Event

PWMx_clk

PWMx_clk

PWMx_timer

SaP1_out

SaP2_out

0 1 2 3 4 5 0

SaP2IF

 MODE = b010 PR = 5, P1 = 4

1 2 3 4 5 0 1

SaP1IF Reset by software



PWMx_SaP1_out

PWMx_SaP2_out

P1 Buffer

PR Buffer

Prescale Timer

Set

Reset

Q

P2 Buffer

PWMxCLK

Clock
Sources

Period
Event

=

=

PWMx_clk

PWMx_clk

PWMx_timer

SaP1_out

SaP2_out

0 1 2 3 4 5 0

SaP1IF

 MODE = b011 PR = 5, P1 = 4, P2 = 2

1 2 3 4 5 0 1

SaP1IF

Reset by software

PWMxPIF



PWMx_SaP1_out

PWMx_SaP2_out

P1 Buffer

PR Buffer

Prescale Timer

Pulse

Q

P2 Buffer

PWMxCLK

Clock
Sources

Period
Event

=

=

Pulse

Q

PWMx_clk

PWMx_clk

PWMx_timer

SaP1_out

SaP2_out

0 1 2 3 4 5 0

SaP1IF

 MODE = b100 PR = 5, P1 = 4, P2 = 2

1 2 3 4 5 0 1

SaP1IF

Reset by software

PWMxPIF



PWMx_SaP1_out

PWMx_SaP2_out

P1 Buffer

PR Buffer

Prescale Timer

Toggle

Q

P2 Buffer

PWMxCLK

Clock
Sources

Period
Event

=

=

Toggle

Q

PWMx_clk

PWMx_clk

PWMx_timer

SaP1_out

SaP2_out

0 1 2 3 4 5 0

SaP1IF

 MODE = b101 PR = 5, P1 = 4, P2 = 2

1 2 3 4 5 0 1

SaP1IF

Reset by software

PWMxPIF



PWMx_clk

PWMx_timer

SaP1_out

SaP2_out

0 1 2 3 4 5 0 1 2 3 4 5 0 1

SaP1IF

SaP2IF

 MODE = b000, PR = 5, P1 = 4, P2 = 2, PPEN = 1

Reset by software

PWMx_clk

PWMx_timer

SaP1_out

SaP2_out

0 1 2 3 4 5 0

SaP1IF

 MODE = b001, PR = 5, P1 = 6, P2 = 2, PPEN = 1

1 2 3 4 5 0 1

SaP2IF

Reset by software



PWMx_clk

PWMx_timer

SaP1_out

SaP2_out

0 1 2 3 4 5 0

PWMx_ers

 PR = 5, P1 = 4, P2 = 2

1 2 3 0 0 0 1

PWMx_clk

PWMx_timer

SaP1_out

SaP2_out

0 1 2 3 4 5 0

PWMx_ers

 PR = 5, P1 = 4, P2 = 2

0 0 1 2 3 4 5
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1

0

1

0

1

0

1

0

LSAC

LSBD

LSAC

LSBD

CWG Clock clock

data in
data out

clock

data in

data out

CWG Data Input

E

D Q

REN

SHUTDO WN =

S

R

Q

POLA

POLB

POLC

POLD

CWG 
Data

FREEZE
D Q

CWG Data

CWG1D

CWGxC

CWGxB

CWGxA

High-Z

High-Z

High-Z

High-Z

Rising Dead-Band Block

Falling Dead-Band Block

CWG Data A

CWG Data B

EN

SHUTDOWN

CWG Data

Auto-shutdown source
(CWGxAS1 register)
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1

0

1

0

1

0

1

0

LSAC

LSBD

LSAC

LSBD

CWG Data

CWG Data Input

E

D Q

POLA

POLB

POLC

POLD

CWG 
Data

FREEZE
D Q

CWG Data

CWGxD

CWGxC

CWGxB

CWGxA

High-Z

High-Z

High-Z

High-Z

D Q

Q

CWG Data A

CWG Data B

EN

SHUTDOWN

REN

SHUTDO WN =

S

R

QAuto-shutdown source
(CWGxAS1 register)
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CWG1A

CWG1B

CWG1C

CWG1D

FET 
Driver

FET 
Driver

FET 
Driver

FET 
Driver

VDD

QA QC

QB QD

LOAD
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1

0

1

0

1

0

1

0

LSAC

LSBD

LSAC

LSBD

CWG Clock clock

signal in
signal out

clock

signal in
signal out

CWG Data Input

E

D Q

POLA

POLB

POLC

POLD

CWG Data 

FREEZE
D Q

CWG Data

CWGxD

CWGxC

CWGxB

CWGA

High-Z

High-Z

High-Z

High-Z

Rising Dead-Band Block

Falling Dead-Band Block

CWG Data A

CWG Data B

EN

SHUTDOWN

MODE = b010: Forward

MODE = b011: Reverse

CWG Clock

MODE[0]

CWG 
Data

cwg data

CWG Data C

CWG Data D

D Q

QCWG 
Data

REN

SHUTDO WN =

S

R

QAuto-shutdown source
(CWGxAS1 register)
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1

0

1

0

1

0

1

0

LSAC

LSBD

LSAC

LSBD

CWG Data 
Input

E

D Q

POLA

POLB

POLC

POLD

CWG 
Data

FREEZE
D Q

CWGxD

CWGxC

CWGxB

CWGxA

High-Z

High-Z

High-Z

High-Z

1

0
OVRD

STRD

1

0
OVRC

STRC

1

0
OVRB

STRB

1

0
OVRA

STRA

CWG Data

SHUTDO WN

CWG Data D

CWG Data C

CWG Data B

CWG Data A

EN

MODE = b000: Asynchronous

MODE = b001: Synchronous

REN

SHUTDO WN =

S

R

Q
Auto-shutdown source
(CWGxAS1 register)
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S

R

Q

Write 1 to 
SHUTDOWN bit

REN

Write 0 to 
SHUTDOWN bit

SHUTDOWN

FREEZE
D

CK

Q

S

CWG_data

CWG_shutdown

Auto-shutdown source
(CWGxAS1 register)





























D Q
TRIS control

NCOxACC

NCOxINC

  INCxBUF

20

20

2020

20

NCO_overflow

D Q

Q
_

S Q

Q
_

R

0

1

PFM POL

OUT bit in 
NCOxCON 
Register

NCOxOUT

NCO_interrupt Set NCOxIF

EN

Ripple 
Counter

PWS

R

Fixed Duty 
Cycle Mode 

Circuitry

Pulse 
Frequency 

Mode Circuitry

(1)

NCOx_clk

Note 1: The increment registers are double-buffered to allow for value changes to be made without first disabling 
the NCO module. The full increment value is loaded into the buffer registers on the second rising edge of the 
NCOx_clk signal that occurs immediately after a write to the NCOxINCL register. The buffers are not user-
accessible and are shown here for reference. 

Adder

NCOx_out

To Peripherals

CKS

NCOx Clock 
Sources

See 
NCOxCLK 
Register

PPS

RxyPPS

Synchronizer
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00000h 04000h 08000h FC000h 00000h 04000h 08000h FC000h 00000h 04000h 08000h

4000h 4000h 4000h

NCO_interrupt

NCOx Output
FDC Mode 

NCOx Output
PF Mode

NCOxPWS = 

NCOx Output
PF Mode

NCOxPWS = 

NCOx
Accumulator

Value

NCOx 
Increment

Value 

NCOx 
Clock

Source 

000

001

NCO_overflow



















D

Q

D

Q

SYNC

SYNC

OPOL

CHPOL

CLPOL

CLSYNC

CHSYNC

CARL

CARH

MOD

CH

CL

Data Signal Modulator

1

0

1

0

See
MDxCARH
Register

See
MDxCARL
Register

PPS

RxyPPS

DSM_out

MS

See
MDxSRC
Register








 
















  



Modulator

Active Carrier 

State

carrier_high

carrier_high carrier_low carrier_high carrier_low

carrier_low

DSM_out



DSM_out

Modulator

Active Carrier  
State

carrier_high

carrier_low

carrier_high carrier_low bothboth carrier_lowcarrier_high

DSM_out

Modula tor

Active Carrier  
State

carrier_high

carrier_low

carrier_high carrier_low carrier_high carrier_low

DSM_out

Modula tor

Active Carrier 

State

carrier_high

carrier_low

carrier_high carrier_low carrier_high CL

Falling edges 

used to  sync



















UxTXB register

8

Mode 
Control

UxTXIF

TXMTIFAddress or 
Parity mode

Data bus

8
UxTXIE

Interrupt

TX pin

TX_out

TXEN

Transmit Shift

(8) 0

MSb LSb

÷ n

n

+ 1

UxBRGH UxBRGL

Baud Rate Generator
FOSC
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PPS

RxyPPS

Multiplier x4 x16

BRGS 01

UxTXCHK+

FIFO
(if equipped)

RXEN

RXFOIF RXIDL

Pin Buffer 
and Control

Mode Data 
Recovery

RX pin

Stop (8) 7 Start01

MSb LSbRSR Register

FERIF PERIF UxRXB Register
FIFO

8

Data Bus

UxRXIE

UxRXIF Interrupt
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PPS

RXPPS

UxRXCHK+

Address or 
Parity Mode

÷ n

n

+ 1

UxBRGH UxBRGL

Baud Rate Generator
FOSC

Multiplier x4 x16

BRGS 01
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RX pin
Start 
bit bit 0

Word 1

Stop 
bit

Start 
bit bit 0 Stop 

bit

Start 
bit bit 0 Stop 

bit

Word 3Word 2

Rcv Shift Reg 
Rcv Buffer Reg

Word 1 
UxRXB

Word 2 
UxRXB

RXIDL

Read UxRXB

RXFOIF Flag

UxRXIF 
(Interrupt flag)

Note: This timing diagram shows three bytes appearing on the RX input. The UxRXB is not read before the third 
word is received, causing the RXFOIF (FIFO overrun) bit to be set. STPMD = , STP = .

Cleared by software

Last 
bit

Last 
bit

Last 
bit
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UART 1

RX

TX

UART 2

TX

RX

RTS CTS

CTS RTS
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FOSC

q1 q2 q3 q4 q1 q2 q3 q4 q1 q2 q3 q4 q1 q2 q3 q4 q1 q2 q3 q4 q1 q2 q3 q4 q2 q3 q4q1 q2 q3 q4q1

WUE bit

RX line

WUIF

Bit set by user

Cleared by software

Auto cleared

Note 1: The UART remains in Idle while the WUE bit is set.









                     













 

 











 











 



    





























































8SDI

Data bus
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SS_in

SPIxSDIPPS

SDIP

Receive Shift 
Register

Receive FIFO
(2 deep)

Transmit FIFO
(2 deep)

Read Write

8 8

Transmit 
Serializer

8

SDOP

RxyPPS

SDO

SPIxSSPPS

SSP

SCK_in

SPIxSCKPPS

CKP

SCK Generator

SPIxBAUD

1

0

MST

1

0

1

SSET SPI Control Module 
and Transfer Counter

RXR TXR

CKP

RxyPPS

SCK_out

SSP

RxyPPS

SS_out1

0

1

SSET

1 If the transmit FIFO is empty and TXR = , the previous value of the receive shift register will be sent to the transmit serializer.  

See 
SPIxCLK 
Register

CLKSEL



SPI : MST =

SDOx

SDOx

SDIx

SDIx

SCKx SCKx

SSxOUT/
GPIO

SSxIN
 Select

(optional)

Serial clock

Device 1 Device 2
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Receive FIFO
(SPIxRXB)

MSb LSb

Transmit FIFO
(SPIxTXB)

MSbLSb

Transmit FIFO
(SPIxTXB)

MSb LSb

Receive FIFO
(SPIxRXB)

SPI : MST =

LSb       MSb  

1  In some modes, if the Transmit FIFO is empty, the most recently received byte of data will be

 This diagram assumes that the LSBF bit is cleared (communications are MSb-first). When LSBF is 
set, the communications will be LSb-first.

(Note 1)

Receive Shift 
Register

Receive Shift 
Register

(Note 1)

Transmit Shift
Register

Transmit Shift
Register
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Note 2

0 5 4 3 2 1 0

Note 3

`HX `HX

Note 2

0 1 2 1 2 1 2 1 0 1 0

0 1 0 1 0 1 0 1 0 1 0

Software Write to 
SPIxTCNT

SPIxTCNT

Software Write To 
TXR

TXR

Software Write to 
RXR

RXR

SCK_out

SDO_out

SRMTIF

TCZIF

Software Write 
to SPIxTXB 

TXFIFO 
Occupancy

SPIxTIF

Software Read 
from SPIxRXB

RXFIFO 
Occupancy

SPIxRIF

 1. SS(out) is not shown on this diagram

SPIxTCNT write is optional when TXR/RXR = / and BMODE = . If BMODE = , a write to SPIxTCNT is required to
start transmission; TCZIF signals the transition of SPIxTCNT from  to 
Transmission gap occurs while waiting for transmitter data.
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Note 2

0 -2-1 3 2 1 0

Note 3

0 1 2 1 0 1 2 1 2 1

Software Write to 
TXTCNTL 

SPIxTXCNT

Software Write 
to TXR

TXR

Software Write 
to RXR

RXR

SCK_out

SDO_out

SRMTIF

BCZIF

Software Write 
to SPIxTXB

TxFIFO 
Occupancy

SPIxTIF

1. SS_out is not shown

The byte counter is optional when TXR/RXR = /
After the command bytes, wait for SRMTIF before loading SPIxTXB  otherwise the command data w  decrement SPIxTXCNT.
Alternatively, load SPIxTXCNT =  and count the command bytes also; TCZIF signals the end of the transmission.
Transmit data interrupt handler (or DMA) must write only the bytes necessary; the byte counter is not available as an indicator.
Reading the SPIxRXB is not required because RXR = .

Note 4

Shifted data out

0
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0 -2-1 3 2 1

Note 2

01 1 0

Software Write to 
TxCNTL

SPIxTXCNT

Software Write to 
TXR

TXR

Software Write 
to RXR

RXR

SCK_out

SDO_out

SRMTIF

TCZIF

Software Write 
to SPIxTXB

TXFIFO 
Occupancy

Software Read 
from SPIxRXB

1. SS_out is not shown
2. Software must wait for shift-register empty (SRMTIF) before changing TXR, RXR, SPIxTCNT and SPIxTWIDTH controls.

This is not considered an imposition in this case, because the needs time to load output data.

Shifted data out

00 1

0 1 2 1

RXFIFO 
Occupancy

SPIxRIF

0

0
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1. SDO bit number illustrates the transmitted bit number, and is not intended to imply SDO_out tristate operation.
2. Assumes SPIxTXB holds data when SPIxTCNTL is written.

1 0

minimum 1 baud clock when FST = approx. 1 baud clock

7 6 5 4 3

SPIEN

baud_clock

Software Write to 
SPIxTCNTL

Transfer 
Counter

SS_out

SCK_out

SDO_bit_number 2 1 0
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MST = ,CKE = , SMP = 

SCK

SDO

input sample clock

Previous bit 0 bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0

SCK

SDO

input sample clock

A I AA IA IA IA IA I

A I

CKP =

CKP =

TXFIFO 
determined

Open RXFIFO 
latch

RXFIFO Occupancy increments
TXFIFO Occupancy decrements
SPIxRIF and SPIxTIF interrupts 
trigger

I A I

A A A A A A AI I I I I I I

Previous bit 0 bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
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CKP =

MST = , CKE = , SMP = 

SCK

SDO

input sample clock

bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0

A I

SCK

SDO

input sample clock

bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0

tx_buf 
write

tx_buf 
write

next

next

TXFIFO 
determined

Open RXFIFO 
latch

RXFIFO Occupancy increments
TXFIFO Occupancy decrements
SPIxRIF and SPIxTIF interrupts 
trigger

A I A IA IA IA IA IA I A I

CKP =

A I A I A I A I A I A I A I
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CKP = 

MST = , CKE = , SMP =

SCK

SDO

input sample clock

previous bit 0 bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0

A I A IA IA IA IA IA I

SCK

SDO

input sample clock

previous bit 0 bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0

TXFIFO determined Open RXFIFO latch RXFIFO Occupancy increments, 
TXFIFO Occupancy decrements,
SPIxRIF and SPIxTIF interrupts 
trigger

A I

A I A IA IA IA IA IA I A I

CKP = 
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MST = , CKE = , SMP =

SCK

SDO

input sample clock

bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0

CKP = 

SCK

SDO

input sample clock

tx_buf 
write

TXFIFO to SDO Open RXFIFO latch RXFIFO Occupancy increments, 
TXFIFO Occupancy decrements,
SPIxRIF and SPIxTIF interrupts 
trigger

I A I A I A I A I A I A I A I A

I A I A I A I A I A I A I A I A

bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0

tx_buf 
write

CKP = 
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0 -2-1 3 2 1

Software Write to 
SPIxTCNTL

Transfer Counter

Software Write to 
RXR

Software Write 
to TXR

SCK_in

SDO_out

TCZIF

1. This delay is exaggerated for illustration, and can be as short as1/2 bit period.

If the device is sleeping, SOSIF will wake it up for interrupt service.

Setting SPIxTCNTL is optional in this example, otherwise it will count -3, -4, -5, and TCZIF will not occur

Output data

Note 2

0

Note 1

Note 3

SS_in

SOSIF

EOSIF

TXR

RXR

Receiver process

SPIxRIF

Software 
Read from 
SPIxRXB



SCK SCK

SCK

SCK

SDOx

SDOx

SDOx

SDOx

SDIx

SDIx

SDIx

SDIx

SSxOUT/GPIO

SPI SPI 
#1

SPI 
#2

SPI 
#3

SSxIN

SSxIN
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SSxIN



SCK SCK(in)

SCK(in)

SDOx

SDOx

SDIx

SDIx

SDIx

SSxOUT/GPIO

SPI SPI 
#1

SPI 
#2

SPI 
#3

SSxIN

SSxIN
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SSxIN

SCK(out)

SCK(out) SDOx

SDOx

SDIxSCK(in)
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7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0

SS_in

SCK

SDO_bit_number

SRMTIF

SOSIF

TCZIF

EOSIF

Note 3

Note 3

1  SRMTIF available only in  mode
2  Clearing of interrupt flags is shown for illustration; actual interrupt flags must be cleared in software
3  SOSIF and EOSIF are set according to SS_in, even in  mode.  



















































1 2 3 4 5 6 7

D7 D6 D5 D4 D3 D2 D1

RXBF

SDA

SCL

Hardware reads 
RXBF =

CSTR

Hardware sets 
CSTR =

Software reads 
I2CxRXB Hardware 

clears RXBF

Hardware 
clears CSTR

8

D0

releases
SCL

Clock 
stretched



1 2 3 4 5 6 7

D7 D6 D5 D4 D3 D2 D1

TXBE

SDA

SCL

Hardware reads 
TXBE =

CSTR
Hardware sets 

CSTR =

Software loads 
I2CxTXB Hardware 

clears TXBE

Hardware 
clears CSTR

8

D0

releases
SCL

9

releases SDA to 
allow ACK

copies
ACKDT onto SDA 

(ACKDT = )

Clock 
Stretched
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SEL

+

-

VDD

EN

EN

Bandgap 
Reference 

Volatge

Trigger/
Interrupt 

Generation

INTH INTL

HLVDIF

RDY

OUT

















1x 

2x
4x

1x 
2x
4x

ADFVR

CDAFVR

To ADC module 
as reference and 
input channel

To DAC and 
Comparator modules,
To ADC module as 
input channel only

+_
EN

RDY
Any peripheral 
requiring Fixed 

Reference

FVR Buffer 2

FVR Buffer 1
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TSRNG

TSEN
To ADC

VMEAS

VDD

Temperature Indicator
Module

GND













VREF+VREF-

Enable

DAC1_output

FVR_buffer1

Temp Indicator

PCH

External
Channel

 Inputs

GO/DONE

complete

start

ADC 
Sample Circuit

Write to bit 
GO/DONE

VSS

VDD

VREF+ pin

PREF

Internal
Channel

 Inputs

AN0

ANa

ANz

set bit ADIF

VSS

ON

sampled 
input

Fosc 

Divider
FOSC

FOSC/n

ADC 

Clock 
Select

ADC_clk

ADCRC

ADC CLOCK SOURCE

Trigger Select

Trigger Sources

.   .   .

ACT

AUTO CONVERSION
TRIGGER

Positive 

Reference
Select

00

11

10

01Reserved

FVR_buffer1

1

0

NREF

VREF- pin

VSS

CS

FVR_buffer2

.

ADC Result

ADRESH ADRESL

16

FM
0 = Left Justify
1 = Right Justify

Negative 

Reference
Select







On the following cycle: (1)

ADRES is loaded
GO bit is cleared
ADIF bit is set

Set GO bit

External and Internal 
Channels are 
charged/discharged

If ADPRE 0 If ADACQ 0

External and Internal 
Channels share 
charge

If ADPRE = 0
If ADACQ = 0

Holding capacitor CHOLD is 
disconnected from analog input (1)

Precharge 
Time

(TPRE) (2)

Acquisition/
Sharing Time

(TACQ) (3)

ADC Conversion Time

Note:
Refer to the ADC Conversion Timing Specifications table in the Electrical Specifications chapter
Refer to ADPRE register for more details.
Refer to ADACQ register for more details.



MSB LSB

ADRESH ADRESL

bit 7 bit 0 bit 7 bit 0

(FM = )

MSB LSB

bit 7 bit 0 bit 7 bit 0

(FM = )

12-bit ADC Result Unimplemented:
Read as 

12-bit ADC ResultUnimplemented:
Read as 









VA

RS

VDD

Analog 
Input pin

CPIN

5 pF
VT 0.6V

VT 0.6V

ILEAKAGE
(1)

VSS

RIC 1 K

Legend: CPIN = Input Capacitance
ILEAKAGE = Leakage Current at the pin due to various junctions
RIC = Interconnect Resistance
RS = Source Impedance
VA = Analog Voltage
VT = Diode Forward Voltage
SS = Sampling Switch
RSS = Resistance of the Sampling Switch
CHOLD = Sample/Hold Capacitance

Note:
1. Refer to the Electrical Specifications chapter.

SS
RSS

Ref-

CHOLD = 28 PF

Sampling
Switch

RSS

5
6
7
8
9

10
11

Sampling
Switch
(K )

VDD

(V)

2 3 4 5 6



ADRES

Average/
Filter

1

0

Error
Calculation

ADSTPT

Threshold
Logic

ADUTH ADLTH

Set 
Interrupt 

Flag

CRS

PSIS

ADPREV

CALC

TMD

ADFLTR

ADERR









ANx

ANx 
Multiplexer

Additional 
Sample 

Capacitors

PPOL & Precharge

VDD

ADC 

ADCAP

PPOL & Precharge

PPOL & Precharge

PPOL & Precharge

Precharge

VDD

Capacitive 
Sensor Node





Precharge Acquire Convert

First Sample Second Sample

VDD

VSS

Time

Precharge Acquire Convert

Note 1 Note 1

Note 1: External Capacitive Sensor voltage during the conversion phase may vary as per the configuration of the 

corresponding pin.





First Sample Second Sample

VDD

VSS

Time

ADGRDA

ADGRDB

Precharge Acquire Convert Precharge Acquire Convert

Note 1

Note 1: External Capacitive Sensor voltage during the conversion phase may vary as per the configuration of the 
corresponding pin.

Note 1

























































PSS

VSOURCE+

VSO URCE-

R

2n

Steps

R

R

R

R

R

R

2n to 1
MUX

To Peripherals

DACxOUTn

OEn(1)

DACx_output

EN

DACxR

1 The output enable bits are configured so that they act as a one-hot system, meaning only one DAC output
can be enabled at a time.

Positive
Reference
Sources

NSS

Negative
Reference
Sources
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+

PCH

NCH

EN(1)

EN(1)

EN(1)

HYS

Interrupt

Rising 
Edge 

INTP

INTN

Comparator Output

D Q

0

1

SYNC

set bi t
CxIF

TRIS bit

CxOUT

CxOUT_sync

-

Interrupt

Falling 
Edge 

POL

Cx

(From Timer1 Module)  T1CLK

To Other 
Peripherals

Note 1:

PPS

RxyPPS

CxVP

CxVN

See CMxNCH
Register

See CMxPCH

Register







VA

RS

VDD

Analog 
Input pin

CPIN

5 pF
VT 0.6V

VT 0.6V

ILEAKAGE
(1)

VSS

RIC
To Comparator

Legend: CPIN = Input Capacitance
ILEAKAGE = Leakage Current at the pin due to various junctions
RIC = Interconnect Resistance
RS = Source Impedance
VA = Analog Voltage
VT = Diode Forward Voltage

Re v. 10 -00 00 71

2/11 /20 19

Note:
1. See chapter.
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-

+Zcpinv

VDD

ZCDxIN

VPULLUP

External 
voltage 
source

RPULLDOWN

(optional)

RPULLUP

(optional)

POL

ZCD Output for other modules

OUT pin

INTP

INTN

Interrupt

det

Interrupt

det

Set 
ZCDxIF 

flag

RSERIES

























Byte-oriented file register operations

15 10 9 8 7 0

OPCODE d a f (FILE #)

Example Instruction

ADDWF MYREG, W, B

d = 0 for result destination to be WREG register
d = 1 for result destination to be file register (f)
a = 0 to force Access Bank
a = 1 for BSR to select bank
f = 8-bit file register address

Byte to Byte move operations ( -word)

15 0

OPCODE f (Source FILE #)

Example Instruction

MOVFF MYREG1, MYREG2

f  = 12-bit file register address

1112

15 0

1111 f (Destination FILE #)

1112

Byte to Byte move operations ( -word)

15 0

OPCODE FILE #

Example Instruction

MOVFFL MYREG1, MYREG2

34

15 0

1111 FILE #

1112

15 0

1111 FILE #

1112



Bit-oriented file register operations

15 12 9 8 7 0

OPCODE b(BIT #) a f (FILE #)

Example Instruction

BSF MYREG, bit, B

b = 3-bit position of bit in file register (f)
a = 0 to force Access Bank
a = 1 for BSR to select bank
f  = 8-bit file register address

Literal operations

15 0

OPCODE k (literal)

Example Instruction

MOVLW 7Fh

k  = 8-bit immediate value

78

11



Control operations
CALL, GOTO and Branch operations

15 8 7 0

OPCODE k<7:0> (literal)

Example Instruction

GOTO Label

15 12 11 0

OPCODE k<19:8> (literal)

k  = 20-bit immediate value

15 8 7 0

OPCODE k<7:0> (literal)

15 12 11 0

OPCODE k<19:8> (literal)

k  = 20-bit immediate value
s  = Fast bit

9

s CALL MYFUNC

15 11 0

OPCODE n<10:0> (literal) BRA MYFUNC

10

n  = 11-bit immediate value

15 8 0

OPCODE n<7:0> (literal) BC MYFUNC

7

n  = 8-bit immediate value























































































































































































































Load Condition

Legend: CL = 50 pF for all pins

Pin

CL

VSS

















BSF ADCON0, GO

GO

Sample

ADC_clk

ADIF

ADRES OLD DATA

AD20

NEW DATA

AD22

1 TCY

DONE

Sampling Stopped

AD24

1 TCY

1 TCY



BSF ADCON0, GO

GO

Sample

ADC_clk

ADIF

ADRES OLD DATA

AD21

NEW DATA

AD22

1 TCY

DONE

Sampling Stopped

AD24

2 TCY
(1)

Note 1: If the ADC clock source is selected as ADCRC, a time of 1 TCY is added before the ADC clock starts. This allows 
the SLEEP instruction to be executed, if any.











































5
6

7
8

9
10

11
12

13

14
15

16
17
18

19

20

1.8 2.3 2.8 3.3 3.8 4.3 4.8 5.3

T
im

e
[
s]

VDD [V]

HFINTOSCWakeup from Sleep Startup Time
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48-Lead TQFP (7x7x1 mm) Example

F57Q43
PT
1926017













Notes:
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NOTE 1
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TOP VIEW

SIDE VIEW

BOTTOM VIEW
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1

2

N

0.10 C A B

0.10 C A B

Microchip Technology Drawing  C04-456 Rev C Sheet 1 of 2

2X

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

Note:

28-Lead Very Thin Plastic Quad Flat, No Lead (STX) - 4x4x1.0 mm Body [VQFN]

D

E

(A3)

A
A1

0.08 C

28X

D2

(K)

28X b

e

L

(CH)

E2

0.10 C

With 2.65x2.65 mm Exposed Pad



Microchip Technology Drawing  C04-456 Rev C Sheet 2 of 2

REF: Reference Dimension, usually without tolerance, for information purposes only.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

1.

2.

3.

Notes:

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

Package is saw singulated

Dimensioning and tolerancing per ASME Y14.5M

28-Lead Very Thin Plastic Quad Flat, No Lead (STX) - 4x4x1.0 mm Body [VQFN]

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

Note:

Number of Terminals

Overall Height

Terminal Width

Overall Width

Terminal Length

Exposed Pad Width

Terminal Thickness

Pitch

Standoff

Units

Dimension Limits

A1

A

b

E2

A3

e

L

E

N

0.40 BSC

0.203 REF

2.55

0.30

0.15

0.80

0.00

0.20

0.40

2.65

0.90

0.02

4.00 BSC

MILLIMETERS

MIN NOM

28

2.75

0.50

0.25

1.00

0.05

MAX

K 0.275 REFTerminal-to-Exposed-Pad

Overall Length

Exposed Pad Length

D

D2 2.55

4.00 BSC

2.65 2.75

CH 0.35 REFExposed Pad Corner Chamfer

With 2.65x2.65 mm Exposed Pad



RECOMMENDED LAND PATTERN

Dimension Limits

Units

C2

Optional Center Pad Width

Contact Pad Spacing

Optional Center Pad Length

Contact Pitch

Y2

X2

2.75

2.75

MILLIMETERS

0.40 BSC

MIN

E

MAX

4.00

Contact Pad Length (X28)

Contact Pad Width (X28)

Y1

X1

0.80

0.20

NOM

C1Contact Pad Spacing 4.00

Contact Pad to Center Pad (X28) G1 0.23

Thermal Via Diameter V

Thermal Via Pitch EV

0.30

1.00

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Notes:

Dimensioning and tolerancing per ASME Y14.5M

For best soldering results, thermal vias, if used, should be filled or tented to avoid solder loss during
reflow process

1.

2.

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

Note:

Microchip Technology Drawing  C04-2456 Rev C

28-Lead Very Thin Plastic Quad Flat, No Lead (STX) - 4x4x1.0 mm Body [VQFN]
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EV
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EV

E
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Y1
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SILK SCREEN

Contact Pad to Contact Pad (X24) G2 0.20

With 2.65x2.65 mm Exposed Pad
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For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Note:

NOTE 1

1

2

N

0.10 C A B

0.10 C A B

0.08 C

Microchip Technology Drawing  C04-047-MP Rev C Sheet 1 of 2

40-Lead Plastic Quad Flat, No Lead Package (MP) - 5x5 mm Body [QFN]

D2

D

E

A B

40X b

e 0.07 C A B

A

(A3)

With 3.7x3.7 mm Exposed Pad

E2

A1
0.10 C

(K)

L

2X



Microchip Technology Drawing  C04-047-MP Rev B Sheet 2 of 2

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

Note:

Number of Terminals

Overall Height

Terminal Width

Overall Width

Overall Length

Terminal Length

Exposed Pad Width

Exposed Pad Length

Terminal Thickness

Pitch

Standoff

Units

Dimension Limits

A1

A

b

D

E2

D2

A3

e

L

E

N

0.40 BSC

0.20 REF

0.30

0.15

0.80

0.00

0.20

5.00 BSC

0.40

3.70

0.90

0.02

5.00 BSC

MILLIMETERS

MIN NOM

40

0.50

0.25

1.00

0.05

MAX

K 0.25 REF

REF: Reference Dimension, usually without tolerance, for information purposes only.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

1.

2.

3.

Notes:

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

Package is saw singulated

Dimensioning and tolerancing per ASME Y14.5M

Terminal-to-Exposed-Pad

40-Lead Plastic Quad Flat, No Lead Package (MP) - 5x5 mm Body [QFN]
With 3.7x3.7 mm Exposed Pad

3.60 3.80

3.703.60 3.80



RECOMMENDED LAND PATTERN

Dimension Limits

Units

C2

Optional Center Pad Width

Contact Pad Spacing

Optional Center Pad Length

Contact Pitch

Y2

X2

3.80

3.80

MILLIMETERS

0.40 BSC

MIN

E

MAX

5.00

Contact Pad Length (X40)

Contact Pad Width (X40)

Y1

X1

0.80

0.20

NOM

C1Contact Pad Spacing 5.00

Contact Pad to Contact Pad (X36) G2 0.20

Thermal Via Diameter V

Thermal Via Pitch EV

0.33

1.20

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Notes:

Dimensioning and tolerancing per ASME Y14.5M

For best soldering results, thermal vias, if used, should be filled or tented to avoid solder loss during
reflow process

1.

2.

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

Note:

Microchip Technology Drawing C04-2047-MP Rev C

40-Lead Plastic Quad Flat, No Lead Package (MP) - 5x5 mm Body [QFN]
With 3.7x3.7 mm Exposed Pad

Contact Pad to Center Pad (X40) G1 0.20
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Microchip Technology Drawing  C04-494 Rev B Sheet 1 of 2

2X
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http://www.microchip.com/packaging
Note: For the most current package drawings, please see the Microchip Packaging Specification located at

48-Lead Very Thin Plastic Quad Flat, No Lead Package (6LX) - 6x6x0.8 mm Body [VQFN]
With 4.1x4.1 mm Exposed Pad
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For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Note:

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

Notes:

1.
2.
3.

Pin 1 visual index feature may vary, but must be located within the hatched area.
Package is saw singulated
Dimensioning and tolerancing per ASME Y14.5M

Number of Terminals

Overall Height

Terminal Width

Overall Width

Terminal Length

Exposed Pad Width

Terminal Thickness

Pitch

Standoff

Units

Dimension Limits

A1

A

b

E2

A3

e

L

E

N

0.40 BSC

0.20 REF

0.30

0.15

0.80

0.00

0.20

0.40

0.85

0.02

6.00 BSC

MILLIMETERS

MIN NOM

48

0.50

0.25

0.90

0.05

MAX

K 0.55 REFTerminal-to-Exposed-Pad

Overall Length

Exposed Pad Length

D

D2 4.00

6.00 BSC

4.10 4.20

Exposed Pad Corner Chamfer CH 0.35 REF

4.00 4.10 4.20

Microchip Technology Drawing  C04-494 Rev B Sheet 2 of 2

48-Lead Very Thin Plastic Quad Flat, No Lead Package (6LX) - 6x6x0.8 mm Body [VQFN]
With 4.1x4.1 mm Exposed Pad



RECOMMENDED LAND PATTERN

Dimension Limits

Units

C2

Optional Center Pad Width

Contact Pad Spacing

Optional Center Pad Length

Contact Pitch

Y2

X2

4.20

4.20

MILLIMETERS

0.40 BSC

MIN

E

MAX

5.90

Contact Pad Length (X48)

Contact Pad Width (X48)

Y1

X1

0.85

0.20

NOM

C1Contact Pad Spacing 5.90

Contact Pad to Center Pad (X48) G1 0.20

Thermal Via Diameter V

Thermal Via Pitch EV

0.30

1.00

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Notes:

Dimensioning and tolerancing per ASME Y14.5M

For best soldering results, thermal vias, if used, should be filled or tented to avoid solder loss during
reflow process

1.

2.

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

Note:

Contact Pad to Contact Pad (X44) G2 0.20

C1

C2

EV

EV

X2

Y2

Y1

X1

G1

G2

ØV1

2

48

ESILK SCREEN

Microchip Technology Drawing  C04-2494 Rev B

48-Lead Very Thin Plastic Quad Flat, No Lead Package (6LX) - 6x6x0.8 mm Body [VQFN]
With 4.1x4.1 mm Exposed Pad
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Microchip Technology Drawing  C04-300-Y8X Rev D Sheet 1 of 2

48X

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

Note:

48-Lead Plastic Thin Quad Flatpack (Y8X) - 7x7x1.0 mm Body [TQFP]
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For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Note:

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

Notes:

1.
2.

Pin 1 visual index feature may vary, but must be located within the hatched area.
Dimensioning and tolerancing per ASME Y14.5M

Microchip Technology Drawing  C04-300-Y8X Rev D Sheet 2 of 2

48-Lead Plastic Thin Quad Flatpack (Y8X) - 7x7x1.0 mm Body [TQFP]

Number of Terminals

Overall Height

Terminal Width

Overall Width

Terminal Length

Molded Package Width

Molded Package Thickness

Pitch

Standoff

Units

Dimension Limits

A1

A

b

E1

A2

e

L

E

N

0.50 BSC

1.00

0.45

0.17

-

0.05

0.22

0.60

-

-

MILLIMETERS

MIN NOM

48

0.75

0.27

1.20

0.15

MAX

L1 1.00 REFFootprint

Overall Length

Molded Package Length

D

D1

9.00 BSC

7.00 BSC

Terminal Thickness c 0.09 - 0.16

R1

R2

1

-0.08 -Lead Bend Radius

-0.08 0.20Lead Bend Radius

3.5°0° 7°Foot Angle

-0° -Lead Angle

2 12°11° 13°Mold Draft Angle

9.00 BSC

7.00 BSC

0.95 1.05

H

SECTION A-A

2

1

c

(L1)

L

2

R2

R1



RECOMMENDED LAND PATTERN

Dimension Limits

Units

C2Contact Pad Spacing

Contact Pitch

MILLIMETERS

0.50 BSC

MIN

E

MAX

8.40

Contact Pad Length (X48)

Contact Pad Width (X48)

Y1

X1

1.50

0.30

Microchip Technology Drawing C04-2300-Y8X Rev D

NOM

C1

C2

E

X1

Y1

G

C1Contact Pad Spacing 8.40

Distance Between Pads G 0.20

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Notes:

Dimensioning and tolerancing per ASME Y14.5M

For best soldering results, thermal vias, if used, should be filled or tented to avoid solder loss during
reflow process

1.

2.

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

Note:

SILK SCREEN

1 2

48

48-Lead Plastic Thin Quad Flatpack (Y8X) - 7x7x1.0 mm Body [TQFP]















SYST-01VSSD500 - Data Sheet - PIC18F27/47/57Q43 28/40/44/48-Pin Low-Power High-Performance Microcontroller with XLP Technology

Affected Catalog Part Numbers(CPN)

PIC18F57Q43-E/6LX

PIC18F27Q43-E/SP

PIC18F27Q43-E/SS

PIC18F27Q43-E/SO

PIC18F47Q43-E/MP

PIC18F47Q43-E/P

PIC18F27Q43-E/STX

PIC18F47Q43-E/PT

PIC18F57Q43-E/PT

PIC18F57Q43-I/6LX

PIC18F27Q43-I/SP

PIC18F27Q43-I/SS

PIC18F27Q43-I/SO

PIC18F47Q43-I/MP

PIC18F47Q43-I/P

PIC18F27Q43-I/STX

PIC18F47Q43-I/PT

PIC18F57Q43-I/PT

PIC18F57Q43T-I/6LX

PIC18F27Q43T-I/SS

PIC18F27Q43T-I/SO

PIC18F47Q43T-I/MP

PIC18F27Q43T-I/STX

PIC18F47Q43T-I/PT

PIC18F57Q43T-I/PTC01

PIC18F57Q43T-I/PT

PIC18F57Q43T-E/6LX


