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Key (all values are recommendations):
C1: 10 nF, 16V ceramic
C2: 0.1 F, 16V ceramic
R1: 10 k
R2: 100 to 470
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PC[14:0]

Stack Level 0

Stack Level 1

Stack Level 15

Reset Vector

Interrupt Vector

On-chip 
Program 
Memory

Unimplemented

0000h

0004h

0005h

3FFFh
4000h

7FFFh

15
CALL, CALLW
RETURN, RETLW

Interrupt, RETFIE
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STKPTR = 0x1F
Stack Reset Disabled
(STVREN = 0)

Stack Reset Enabled
(STVREN = 1)

Initial Stack Configuration:

After Reset, the stack is empty. The
empty stack is initialized so the Stack
Pointer is pointing at 0x1F. If the Stack
Overflow/Underflow Reset is enabled, the
TOSH/ 0 . If the
Stack Overflow/Underflow Reset is
disabled, the TOSH/TOSL register will
return the contents of stack address
0x0F.

0x0000 STKPTR = 0x1F

TOSH:TOSL 0x0F

0x0E

0x0D

0x0C

0x0B

0x0A

0x09

0x08

0x07

0x06

0x04

0x05

0x03

0x02

0x01

0x00

0x1FTOSH:TOSL
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STKPTR = 0x00Return Address

This figure shows the stack configuration
after the first CALL or a single interrupt.
If a RETURN instruction is executed, the
return address will be placed in the
Program Counter and the Stack Pointer
decremented to the empty state (0x1F).

0x0F

0x0E

0x0D

0x0C

0x0B

0x0A

0x09

0x08

0x07

0x06

0x04

0x05

0x03

0x02

0x01

0x00TOSH:TOSL
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STKPTR = 0x06

After seven CALLs or six CALLs and an
interrupt, the stack looks like the figure on
the left. A series of RETURN instructions will
repeatedly place the return addresses into
the Program Counter and pop the stack.

Return Address

0x0F

0x0E

0x0D

0x0C

0x0B

0x0A

0x09

0x08

0x07

0x06

0x04

0x05

0x03

0x02

0x01

0x00

Return Address

Return Address

Return Address

Return Address

Return Address

Return Address

TOSH:TOSL
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STKPTR = 0x10

When the stack is full, the next CALL or
an interrupt will set the Stack Pointer to
0x10. This is identical to address 0x00 so
the stack will wrap and overwrite the
return address at 0x00. If the Stack
Overflow/Underflow Reset is enabled, a
Reset will occur and location 0x00 will
not be overwritten.

Return Address0x0F

0x0E

0x0D

0x0C

0x0B

0x0A

0x09

0x08

0x07

0x06

0x04

0x05

0x03

0x02

0x01

0x00

Return Address

Return Address

Return Address

Return Address

Return Address

Return Address

Return Address

Return Address

Return Address

Return Address

Return Address

Return Address

Return Address

Return Address

Return AddressTOSH:TOSL
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Traditional 
Data Memory

Linear Data 
Memory

0x00000x0000

0x1FFF
0x2000

0x2FEF
0x2FF0

Reserved
0x7FFF
0x8000

Program Flash 
Memory

0xFFFF

PC value = 0x0000

PC value = 0x7FFF

FSR 
Address 
Range

Direct Addressing

5 0BSR 6 0
From Opcode

0
07 FSRxH

0 0
07 FSRxL

Indirect Addressing

000000 000001 000010 111111

Bank Select Location Select

0x00

0x7F

Bank Select Location Select

Bank 0 Bank 1 Bank 2 Bank 63
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0x020
Bank 0
0x06F

0x0A0
Bank 1
0x0EF

0x120
Bank 2
0x16F

0x1920
Bank 50
0x196F

0 07 7FSRnH FSRnL

Location Select 0x2000

0x2FEF

Rev. 10-000057B
8/24/2016



0x0000

Program 
Flash 

Memory 
(low 8 bits)

0x7FFF

1
0 07 7FSRnH FSRnL

Location Select 0x8000

0xFFFF
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TMR0IF
TMR0IE

INTF
INTE

IOCIF
IOCIE

Interrupt
to CPU

Wake-up 
(If in Sleep mode)

GIE

PIR0

PIRn

PEIE

PIE0

Peripheral Interrupts

PIEn
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OSC1

CLKOUT

INT 
pin

PC - 1 PCFetch

Execute PC - 2 PC - 1 PC

PC + 1 PC = 0x0004

PC = 0x0004

PC = 0x0005

PC = 0x0005

PC = 0x0006

1 Cycle Instruction at PC

Latency

Valid Interrupt 
window(1)

Indeterminate 
Latency(2)









































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

Global Interrupt 
Enable

Instruction Flow 
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) = Sleep

Inst(PC - 1)

TOST
(3)

Interrupt Latency(4)

Processor in

Sleep











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





















Start 
Read Operation

Select Memory:
P , DIA, DCI,

Config Words, User ID (NVMREGS)

Select
Word Address

(NVMADRH:NVMADRL)

Data read now in 
NVMDATH:NVMDATL

End
Read Operation
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Start 
Unlock Sequence

End
Unlock Sequence

Write  to 
NVMCON2

Write to
NVMCON2

Initiate
Write or Erase operation

(WR = 1)
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Start 
Erase Operation 

End
Erase Operation

Select Memory:
PFM, Config Words, User ID

(NVMREGS)

Select Word Address
(NVMADRH:NVMADRL)

Enable Write/Erase 
Operation (WREN = )

Select Erase
Operation (FREE = )

Disable Interrupts
(GIE = )

Unlock Sequence 
(See Note 1)

Re-enable Interrupts 
(GIE = 1)

Disable Write/Erase Operation 
(WREN = 0)

CPU stalls while 
Erase operation completes 

(2 ms typical)
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6 8

14

1414

Write Latch #31
1Fh

1414

Program Memory Write Latches

14 14 14

NVMADRH[6:0]
NVMADRL[7:5]

Program Flash Memory

Row 

Row 
Address 
Decode

Addr

Write Latch #30
1Eh

Write Latch #1
01h

Write Latch #0
00h

Addr Addr Addr

000h 001Fh001Eh0000h 0001h

001h 003Fh003Eh0010h 0011h

002h 005Fh005Eh0020h 0021h

End 
Addr End Addr

14

NVMADRL[4:0]

Configuration Memory

NVMREGS =

NVMREGS = 1

NVMADRH NVMADRL
7  6  0  7  5  4  0 

c3 c2 c1 c0r8 r7 r6 r5 r4 r3 r2- r0 c4r1

NVMDATH NVMDATL
7  5  0  7  0 

--

510

r9

User ID, Device ID, Revision ID, Configuration Words, DIA, DCI



Start Write Operation

Determine number of 
words to be written into 
PFM or Configuration 

Memory. The number of 
words cannot exceed the 
number of words per row

(word_cnt)

Select 
PFM or Config. Memory 

(NVMREGS)

Select Row Address
(NVMADRH:NVMADRL)

Select Write Operation
(FREE = )

Load Write Latches Only
(LWLO = )

Disable interrupts
(GIE = )

Enable Write/Erase
Operation (WREN = )

Load the value to write
(NVMDATH:NVMDATL)

Update the word counter
(word_cnt--)

Last word to write?

Unlock Sequence(1)

No delay when writing to 
PFM Latches

Re-enable interrupts
(GIE = )

Write Latches to PFM
(LWLO = )

Disable interrupts
(GIE = )

CPU stalls while Write 
operation completes 

(2 ms typical)

Disable Write/Erase 
Operation (WREN = )

End Write Operation

Increment Address
(NVMADRH:NVMADRL++)

Unlock Sequence(1)

Re-enable interrupts
(GIE = )

Yes

No





Start
Modify Operation

End
Modify Operation

Read Operation
(See Note 1)

An image of the entire row 
read must be stored in RAM

Erase Operation
(See Note 2)

Modify Image
The words to be modified are 
changed in the RAM image

Write Operation
Use RAM image

(See Note 3)
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Start
Verify Operation

This routine assumes that the last 
row of data written was from an 

image saved on RAM. This image 
will be used to verify the data 

currently stored in PFM

Fail 
Verify Operation

Last word ?

NVMDAT = 
RAM image ?

Read Operation(1)

End
Verify Operation

No

No

Yes

Yes
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End Read peration



Start 
Unlock Sequence

End
Unlock Sequence

Write  to 
NVMCON2

Write to
NVMCON2

Initiate
Write or Erase operation

(WR = 1)
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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

Re v. 10 -00 00 52A
2/11 /20 19































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





































CRC Feedback Input Data

Accumulator
After n sums

MSb LSb

MSb first (SHIFTM = )

MSb LSb

Industry standard LSb first

CRC Feedback

Input Data

Accumulator
After n sums
(bit reversed)

MSb LSb

LSb first (SHIFTM = )

LSb MSb

CRC FeedbackInput Data

MSb LSb MSb LSb

Accumulator
After n sums
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000
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100
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110

111

DIV
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64

32
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EN Counter Reset

Duty Cycle PPS

To Peripherals

CLKR

CLK

See 
CLKRCLK
Register

EN

R
ef

er
e

nc
e

 C
lo

ck
 D

iv
id

er DC RxyPPS

Rev. 10-000264B
1/23/2019

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 
Circuitry

Set TMRxIF 
on Overflow

Read TMRxL

Write TMRxL

Internal Data 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
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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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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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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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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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R
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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. 
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See 
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SDA
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Reload

BRG 
Value

DX DX, -1
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BRG decrements on 
Q2 and Q4 cycles

SCL is sampled high, reload takes 
place and BRG starts its count

SCL deasserted but client holds 
SCL low (clock arbitration)

SCL allowed to 
transition high



Write to SEN bit

SDA

SCL
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sampled high

TBRG
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Set S bit

Write to SSPxBUF

1st bit 2nd bit





Set PEN bit

9th falling SCL 
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ACK/NACK
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PEN bit cleared;
SSPxIF set

P bit setSCL

SDA
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SEN
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Cleared by 
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SSPxBUF loaded with
address and R/W bit
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ACK
SCL stretched while 

CPU responds to 
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ACKSTAT =
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Hardware set

receives byte



SDA

SCL

BCLxIF
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0

0

0
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PPS

RxyPPS(1)

0

1

1

0

SYNC
CSRC

PPS

CKx Pin

CKPPS(2)

PPS

RxyPPS(2)

SYNC
CSRC

TXx/CKx Pin

Note In Synchronous mode, the DT output and RX input PPS 
selections enable the same pin.

In Synchronous mode  the TX output and CK input 
PPS selections enable the same pin. 
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PPS

RXPPS(1)

Note In Synchronous mode, the DT output and RX input PPS 
selections enable the same pin.

In Synchronous mode  the TX output and CK input 
PPS selections enable the same pin. 

1

0

SYNC
CSRC

PPS

CKx Pin

CKPPS(2)
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Write to TXxREG

BRG Output
(Shift Clock)

TXx/CKx pin

TXxIF bit
(Transmit Buffer

)

TRMT bit
(Transmit Shift

)

Start bit bit 0 bit 1 bit 7/8 Stop bit

1 TCY

Word 1

Word 1
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Write to TXxREG

BRG Output
(Shift Clock)

TXx/CKx pin

TXxIF bit
(Transmit Buffer

Reg Empty Flag)

TRMT bit
(Transmit Shift

Reg Empty Flag)

Start bit bit 0 bit 1 bit 7/8 Stop bit

1 TCY

Word 1

Start bit bit 0

Word 2

Word 1 Word 2
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RXx/DTx 
pin

Start 
bit bit 0

Word 1

bit 7/8 Stop 
bit

Start 
bit bit 0 bit 7/8 Stop 

bit

Start 
bit bit 0 bit 7/8 Stop 

bit
Word 3Word 2

Rcv Shift Reg 
Rcv Buffer Reg

Word 1
RCxREG

Word 2
RCxREG

RCIDL

Read 
RCxREG

OERR Flag

CREN 
(software clear)

RCxIF 
(Interrupt flag)

Note: This timing diagram shows three bytes appearing on the RXx input. The OERR flag is set because the 
RCxREG is not read before the third word is received.
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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

RXx/DTx 
line

RCxIF

Bit set by user

Cleared due to user read of RCxREG

Auto cleared

Note:
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FOSC

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

WUE bit

RXx/DTx 
line

RCxIF

Bit set by user

Cleared due to user read of RCxREG

Auto cleared

Note:

Sleep command executed Sleep ends
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Write to TXxREG

BRG Output
(Shift Clock)

TXx/CKx pin

TXxIF bit
(Transmit Buffer

Reg Empty Flag)

TRMT bit
(Transmit Shift

Reg Empty Flag)

Start bit bit 0 bit 1 bit 11 Stop bit

Break

Dummy
Write

SENDB 
(send break 

control bit)

SENDB sampled here Auto cleared
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Write to TXxREG

BRG Output
(Shift Clock)

TXx/CKx pin

TXxIF bit
(Transmit Buffer

)

TRMT bit
(Transmit Shift

)

Start bit bit 0 bit 1 bit 7/8 Stop bit

1 TCY

Word 1

Word 1
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RXx/DTx pin bit 0

TXx/CKx pin 
SCKP =

TXx/CKx pin 
SCKP =

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

Write to SREN

SREN bit

CREN bit

RCxIF 
( )

Read 
RCxREG
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FVR_buffer1
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ADC Result
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DAC1_output

FVR_buffer1

Temp Indicator

External
Channel

 Inputs

Internal
Channel
 Inputs(1)

ANPA0

ANPxy

ANPxz

VSS

FVR_buffer2

.   

DAC2_output

.   

OPA1_output

DAC1_output

FVR_buffer1

Temp Indicator

External
Channel

 Inputs

Internal
Channel
 Inputs(1)

ANNA0

ANNxy

ANNxz

VSS

FVR_buffer2

.   

DAC2_output

.   

OPA1_output

ADPCH ADNCH

Note 1: The internal input channel selections vary. The inputs shown are all possible input selections. Please refer to the ADC Positive Input 
Channel Selection and ADC Negative Input Channel Selection tables for device-specific selection options.

ADC Sample and 
Hold Circuit

ADC Sample and 
Hold Circuit

Positive/Negative Input Selection Multiplexers





ANA0ANA2

ANB[7:6] ANB4

ANC1ANC3

ADCG1

PORTA

PORTB

PORTC

ADC Positive 
Channel 
Selection 

(PCH) input



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 of the device data
sheet for more details.
Refer to ADPRE register for more details.
Refer to ADACQ register for more details.
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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 of the device data sheet for more details.
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Steps
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EN

DACxR
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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.
DAC2 has no output buffer; the output from DAC2 is only connected internally to the specified peripherals.
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-

Interrupt
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Input pin
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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
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Note:
1. See chapter.
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14-Lead Plastic Small Outline (SL) - Narrow, 3.90 mm Body [SOIC]

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

Note:

Foot Angle 0° - 8°

15°-5°Mold Draft Angle Bottom
15°-5°Mold Draft Angle Top
0.51-0.31bLead Width
0.25-0.10cLead Thickness

1.04 REFL1Footprint

0.50-0.25hChamfer (Optional)
8.65 BSCDOverall Length
3.90 BSCE1Molded Package Width
6.00 BSCEOverall Width

0.25-0.10A1Standoff
--1.25A2Molded Package Thickness

1.75--AOverall Height
1.27 BSCePitch

14NNumber of Pins
MAXNOMMINDimension Limits

MILLIMETERSUnits

Foot Length L 0.40 - 1.27

§

or protrusion, which shall not exceed 0.25 mm per side.

3.

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

1.
2.

4.

Notes:

Dimension D does not include mold flash, protrusions or gate burrs, which shall

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

Dimensioning and tolerancing per ASME Y14.5M

not exceed 0.15 mm per end.  Dimension E1 does not include interlead flash

5. Datums A & B to be determined at Datum H.

Lead Angle 0° - -



RECOMMENDED LAND PATTERN

Dimension Limits
Units

Contact Pitch

MILLIMETERS

1.27 BSC
MIN

E
MAX

Contact Pad Length (X14)
Contact Pad Width (X14)

Y
X

1.55
0.60

NOM

CContact Pad Spacing 5.40

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

Notes:

Dimensioning and tolerancing per ASME Y14.5M1.

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

Note:
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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

Sheet 2 of 2

H

DETAIL B

c

1L

(L1)
( 3)

( 2)

R1

R2

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
0.65 BSC

1.00

0.45

0.19

�
0.05

�

0.60

�
�

MILLIMETERS
MIN NOM

14

0.75

0.30

1.20
0.15

MAX

L1 1.00 REFFootprint

Overall Length D 5.00

Terminal Thickness c 0.09 � 0.20

R1
R2

1

�0.09 �Lead Bend Radius
�0.09 �Lead Bend Radius
�0° 8°Foot Angle

2 12° REFMold Draft Angle

0.80 1.05

3 12° REFMold Draft Angle

6.40 BSC
4.40

�
�

�
�

4.30 4.50

4.90 5.10

14Lead Thin Shrink Small Outline Package [ST] 4.4 mm Body [TSSOP]

Microchip Technology Drawing C04-087 Rev D



RECOMMENDED LAND PATTERN

Dimension Limits
Units

Contact Pitch

MILLIMETERS

0.65 BSC
MIN

E
MAX

Contact Pad Length (Xnn)
Contact Pad Width (Xnn)

Y
X

1.45
0.45

NOM

CContact Pad Spacing 5.90

Contact Pad to Contact Pad (Xnn) G 0.20

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

Notes:

Dimensioning and tolerancing per ASME Y14.5M1.

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

Note:
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14Lead Thin Shrink Small Outline Package [ST] 4.4 mm Body [TSSOP]

Microchip Technology Drawing C04-2087 Rev D
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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

Sheet 2 of 2

H

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
1.27 BSC

-

0.40

0.31

-
0.10

-

0.65

-
-

MILLIMETERS
MIN NOM

20

1.27

0.51

2.65
0.30

MAX

L1 1.40 REFFootprint

Overall Length D 12.80 BSC

Terminal Thickness c 0.25 - 0.75

R1
R2

1

-0.07 -Lead Bend Radius
-0.07 -Lead Bend Radius
-0° 8°Foot Angle
-0° -Lead Angle

2 -Mold Draft Angle

2.05 -

3 -Mold Draft Angle

10.30 BSC
7.50 BSC

15°
15°

5°
5°

20-Lead Plastic Small Outline (SO) - Wide, 7.50 mm Body  [SOIC]

Microchip Technology Erawing C04-094 Rev E

Corner Chamfer h 0.25 - 0.75

DETAIL B

or protrusion, which shall not exceed 0.25 mm per side.

3.

4.

Dimension D does not include mold flash, protrusions or gate burrs, which shall

§ Significant Characteristic

not exceed 0.15 mm per end.  Dimension E1 does not include interlead flash

R2

R1

3

2

1

c

(L1)

L

§



RECOMMENDED LAND PATTERN

Dimension Limits
Units

Contact Pitch

MILLIMETERS

1.27 BSC
MIN

E
MAX

Contact Pad Length (X20)
Contact Pad Width (X20)

Y
X

1.95
0.60

NOM

1 2

20

CContact Pad Spacing 9.40

Contact Pad to Contact Pad G1 7.45

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:

20-Lead Plastic Small Outline (SO) - Wide, 7.50 mm Body  [SOIC]
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20-Lead Plastic Quad Flat, No Lead Package (6N) - 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:

Wettable Flanks (Stepped), 0.40 mm Terminal Length

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

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

Notes:

Dimension Limits
Units

MAXMIN NOM
MILLIMETERS

Terminal Width b 0.20 0.25 0.30

Pitch
Number of Terminals

Overall Width

Standoff

Overall Length

Overall Height
A1

D

E

N
e

A
0.00

4.00 BSC

20
0.50 BSC

0.05
1.000.90

0.02

Terminal Length L 0.30 0.40 0.50

E2

D2

Exposed Pad Width

Exposed Pad Length

2.60 2.70 2.80

0.80

4.00 BSC
2.702.60 2.80

Terminal Thickness A3 0.20 REF

KTerminal-to-Exposed Pad
Step Length L1

Step Height A4

C

SEATING
PLANE

DETAIL A

0.10 C

0.08 C
20X

(A3)

A

L1

A4

A1

0.035 0.060 0.085

0.05 0.12 0.19

0.25 REF




















