MICROCHIP

PIC24FJ128GA310 FAMILY

64/80/100-Pin, General Purpose, 16-Bit Flash Microcontrollers
with LCD Controller and nanoWatt XL P Technology

Extreme Low-Power Features:

* Multiple Power Management Options for Extreme

Power Reduction:

- VBAT allows the device to transition to a back-up
battery for the lowest power consumption with
RTCC

- Deep Sleep allows near total power-down, with
the ability to wake-up on external triggers

- Sleep and Idle modes selectively shut down
peripherals and/or core for substantial power
reduction and fast wake-up

- Doze mode allows CPU to run at a lower clock
speed than peripherals

» Alternate Clock modes Allow On-the-Fly Switching to

a Lower Clock Speed for Selective Power Reduction

« Extreme Low-Power Current Consumption for

Deep Sleep:

- WDT: 270 nA @ 3.3V typical

- RTCC: 400 nA @ 32 kHz, 3.3V typical

- Deep Sleep current, 40 na, 3.3V typical

Peripheral Features:

» LCD Display Controller:
- Up to 60 segments by 8 commons
- Internal charge pump and low-power, internal
resistor biasing
- Operation in Sleep mode
» Up to Five External Interrupt Sources
» Peripheral Pin Select (PPS): Allows Independent I/O
Mapping of Many Peripherals
« Five 16-Bit Timers/Counters with Prescaler:
- Can be paired as 32-bit timers/counters
» Six-Channel DMA supports All Peripheral modules
- Minimizes CPU overhead and increases data
throughput

Peripheral Features (continued):

A

Seven Input Capture modules, each with a
Dedicated 16-Bit Timer

Seven Output Compare/PWM modules, each with a
Dedicated 16-Bit Timer

Enhanced Parallel Master/Slave Port (EPMP/EPSP)
Hardware Real-Time Clock/Calendar (RTCC):

- Runs in Deep Sleep and VBAT modes

Two 3-Wire/4-Wire SPI modules (support 4 Frame
modes) with 8-Level FIFO Buffer

Two 12C™ modules Support Multi-Master/Slave
mode and 7-Bit/10-Bit Addressing

Four UART modules:

- Support RS-485, RS-232 and LIN/J2602

- On-chip hardware encoder/decoder for IrDA®

- Auto-wake-up on Auto-Baud Detect

- 4-level deep FIFO buffer

Programmable 32-bit Cyclic Redundancy Check
(CRC) Generator

Digital Signal Modulator Providers On-Chip FSK and
PSK Modulation for a Digital Signal Stream
Configurable Open-Drain Outputs on Digital I1/0 Pins
High-Current Sink/Source (18 mA/18 mA) on All I/O Pins

nalog Features:

10/12-Bit, 24-Channel Analog-to-Digital (A/D) Converter:

- Conversion rate of 500 ksps (10-bit), 200 ksps (12-bit)
- Conversion available during Sleep and Idle

Three Rail-to-Rail Enhanced Analog Comparators
with Programmable Input/Output Configuration
On-Chip Programmable Voltage Reference

Charge Time Measurement Unit (CTMU):

- Used for capacitive touch sensing, up to 24 channels
- Time measurement down to 1 ns resolution

- CTMU temperature sensing
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PIC24FJ128GA310 100 128K 8K 5 7 7 4 2 2 24 3 24 Y (480 | Y Y

PIC24FJ128GA308 80 128K 8K 5 7 7 4 2 2 16 3 16 Y [368| Y Y

PIC24FJ128GA306 64 128K 8K 5 7 7 4 2 2 16 3 16 Y (240 | Y Y

PIC24FJ64GA310 100 64K 8K 5 7 7 4 2 2 24 3 24 Y [480]| Y Y

PIC24FJ64GA308 80 64K 8K 5 7 7 4 2 2 16 3 16 Y [368]| Y Y

PIC24FJ64GA306 64 64K 8K 5 7 7 4 2 2 16 3 16 Y [240| Y Y
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PIC24FJ128GA310 FAMILY

High-Performance CPU:

Modified Harvard Architecture

Up to 16 MIPS Operation @ 32 MHz

8 MHz Internal Oscillator:

- 4x PLL option

- Multiple clock divide options

- Fast start-up

17-Bit x 17-Bit Single-Cycle Hardware
Fractional/Integer Multiplier

32-Bit by 16-Bit Hardware Divider

16 x 16-Bit Working Register Array

C Compiler Optimized Instruction Set Architecture
Two Address Generation Units for Separate Read
and Write Addressing of Data Memory

Special Microcontroller Features:

Operating Voltage Range of 2.0V to 3.6V

Two On-Chip Voltage Regulators (1.8V and 1.2V) for

Regular and Extreme Low-Power Operation

20,000 Erase/Write Cycle Endurance Flash Program

Memory, typical

Flash Data Retention: 20 Years Minimum

Self-Programmable under Software Control

Programmable Reference Clock Output

In-Circuit Serial Programming™ (ICSP™) and

In-Circuit Emulation (ICE) via 2 Pins

JTAG Boundary Scan Support

Fail-Safe Clock Monitor Operation:

- Detects clock failure and switches to on-chip,
low-power RC oscillator

Power-on Reset (POR), Power-up Timer (PWRT)

and Oscillator Start-up Timer (OST)

Brown-out Reset (BOR) with Operation below VBOR

Low-Voltage Detect (LVD)

Flexible Watchdog Timer (WDT) with its own

RC Oscillator for Reliable Operation

Standard and Ultra Low-Power Watchdog Timers

(WDT) for Reliable Operation in Standard and Deep

Sleep modes

DS39996F-page 2
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PIC24FJ128GA310 FAMILY

Pin Diagrams

64-Pin TQFP, QFN

PMD5/CTED4/LCDBIAS2/CN63/RE5 [
PMD6/LCDBIAS1/CN64/RE6 [
PMD7/LCDBIASO/CN65/RE7 [

C1IND/RP21/SEG0/PMAS5/CN8/RG6 []

VLCAP1/C1INC/RP26/PMA4/CNY/RG7 []
VLCAP2/C2IND/RP19/PMA3/CN10/RG8 [

MCLR [

C2INC/RP27/SEG1/PMA2/CN11/RGY [

Vss []

VoD []

PGEC3/AN5/C1INA/RP18/SEG2/CN7/RB5 [
PGED3/AN4/C1INB/RP28/SEG3/CN6/RB4 [
AN3/C2INA/SEG4/CN5/RB3 [
AN2/C2INB/CTCMP/CTED13/RP13/SEG5/CN4/RB2 []
PGEC1/CVREF-/AN1/RP1/SEG6/CTED12/CN3/RB1 [
PGED1/CVREF+/ANO/RPO/SEG7/PMAB/CN2/RBO [

COMO/CTED9/PMD3/CN61/RE3
RP20/SEG24/PMRD/CN14/RD5
RP25/SEG23/PMWR/CN13/RD4
RP22/SEG22/PMBEO/CN52/RD3
RP23/SEG21/PMACK1/CN51/RD2
RP24/SEG20/CN50/RD1

LVDIN/CTED8/PMD4/CN62/RE4
COM1/PMD2/CN60/RE2
COM2/PMD1/CN59/RE1
COM3/PMDO/CN58/REO
COM4/SEG48/CN69/RF1
C3INA/SEG26/CN16/RD7
C3INB/SEG25/CN15/RD6

SEG27/CN68/RFO

VBAT
VCAP/VDDCORE
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PIC24FJXXXGA306
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1 SOSCO/RPI37/SCKLI/RC14
] SOSCI/RC13

] RP11/SEG17/CN49/RDO

7] RP12/C3INC/SEG16/PMA14/CS1/CN56/RD11
[T7] RP3/SEG15/PMA15/C3IND/CS2/CN55/RD10
[T7] RP4/SEG14/PMACK2/CN54/RD9

] RP2/SEG13/RTCC/CN53/RD8

[ 1Vss

[] OSCOICLKO/CN22/RC15

|1 OSCI/CLKI/CN23/RC12

[ 1VbD

] SEG28/CN72/SCL1/RG2

] SEG47/CN73/SDA1/RG3

] INTO/CN84/RF6

] RP30/CN70/RF2

] RP16/SEG12/CN71/RF3

Legend:

Note: Pinouts are subject to change.

AVDD 19
Avss []20

AN8/RP8/SEG31/COM7/CN26/RB8 [ 21
ANOY/RP9/SEG30/COM6/T1CK/PMA7/CN27/RB9 [ 22

TMS/CVREF/AN10/SEG29/COM5/PMA13/CN28/RB10 [ 23

Vss [—]25
VDD 26

PGED2/AN7/RP7/CN25/RB7 18
TCK/AN12/CTED2/PMA11/SEG18/CN30/RB12 27

PGEC2/AN6/RP6/LCDBIAS3/CN24/RB6 17
TDO/AN11/PMA12/CN29/RB11 [ 24
TDI/AN13/SEG19/CTED1/PMA10/CN31/RB13 28
RP10/SDA2/SEG10/PMA9/CN17/RF4 31
PMA8/RP17/SCL2/SEG11/CN18/RF5 32 .

AN14/RP14/SEG8/CTED5/CTPLS/PMA1/CN32/RB14 29
AN15/RP29/SEG9/CTED6/REFO/PMAO/CN12/RB15 30

RPn and RPIn represent remappable pins for Peripheral Pin Select feature. Shaded pins indicate pins that are tolerant up to +5.5V.
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PIC24FJ128GA310 FAMILY

Pin Diagrams (continued)

80-Pin TQFP

PMD5/CTED4/LCDBIAS2/CNG3/RE5 []
PMDG6/LCDBIAS1/CN64/RE6 []
PMD7/LCDBIAS0O/CN65/RE7 []

RPI38/SEG32/CN45/RC1 [
RPI40/SEG33/CN47/RC3 [
C1IND/RP21/SEGO/PMA5/CNS/RG6 [
VLCAP1/C1INC/RP26/PMA4/CN9/RG7 [
VLCAP2/C2IND/RP19/PMA3/CN10/RG8 [

MCLR [

C2INC/RP27/SEG1/PMA2/CN11/RGY []

Vss []

VoD [}

TMS/RPI33/SEG34/PMCS1/CN66/RES [
TDO/RPI34/SEG35/PMA19/CN67/RE9 [
PGEC3/AN5/C1INA/RP18/SEG2/CN7/RB5 [
PGED3/AN4/C1INB/RP28/SEG3/CN6/RB4 [
AN3/C2INA/SEG4/CN5/RB3 [
AN2/C2INB/RP13/CTCMP/SEG5/CTED13/CN4/RB2 []
PGEC1/CVREF-/AN1/RP1/SEGB/CTED12/CN3/RB1 []
PGED1/CVREF+/ANO/RPO/SEG7/CN2/RBO []

LVDIN/CTED8/PMD4/CN62/RE4

CTED9/COMO/PMD3/CN61/RE3
COM1/PMD2/CN60/RE2
COM2/PMD1/CN59/RE1

SEG50/PMD8/CN77/RGO

COM3/PMDO/CN58/REQ
SEG46/PMD9/CN78/RG1

COM4/SEG48/PMD10/CN69/RF 1
SEG27/PMD11/CN68/RFO

VBAT

C3INA/SEG26/PMD15/CN16/RD7

VCAP/VVDDCORE

C3INB/SEG25/PMD14/CN15/RD6
RP20/SEG24/PMRD/CN14/RD5
RP25/SEG23/PMWR/CN13/RD4

SEG45/PMD13/CN19/RD13

RP23/SEG21/PMACK1/CN51/RD2

RPI42/SEG44/PMD12/CN57/RD12
RP24/SEG20/CN50/RD1

RP22/SEG22/PMBEO/CN52/RD3
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71
70
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] RPI37/SOSCO/SCKLI/RC14

[] SOSCIRC13

0] RP11/SEG17/CN49/RDO

[7] RP12/C3INC/SEG16/PMA14/CS1/CN56/RD11
7] RP3/SEG15/C3IND/PMA15/CS2/CN55/RD10
[T] RP4/SEG14/PMACK2/CN54/RD9

0] RP2/SEG13/RTCC/CN53/RD8

7] RPI35/SEG43/PMBE1/CN44/RA15

0] RPI36/SEG42/PMA22/CN43/RA14

[]Vss

] OSCO/CLKO/CN22/RC15

] OSCI/CLKI/CN23/RC12

[] VoD

] SEG28/SCL1/CN72/RG2

[T] SEG47/SDA1/CN73/RG3

7] INTO/CN84/RF6

] CN83/RF7

[T] RP15/SEG41/CN74/RF8

7] RP30/SEG40/CN70/RF2

[T] RP16/SEG12/CN71/RF3

PGEC2/AN6/RP6/LCDBIAS3/CN24/RB6 [ 21

PGED2/AN7/RP7/CN25/RB7 [ 22
VREF-/SEG36/PMA7/CN41/RA9 (|23
VREF+/SEG37/PMAG/CN42/RA10 |24

AVDD []25
Avss |26

ANB8/RP8/SEG31/COM7/CN26/RB8 =27
ANOY/RPY/SEG30/COMG/T1CK/CN27/RB9 =28
CVREF/AN10/SEG29/COM5/PMA13/CN28/RB10 =29

Vss 31

VoD 32

AN11/PMA12/CN29/RB11 |30
TCK/AN12/CTED2/SEG18/PMA11/CN30/RB12 [ 33

TDI/AN13/CTED1/SEG19/PMA10/CN31/RB13 [ 34
AN14/RP14/SEG8/CTPLS/CTED5/PMA1/CN32/RB14 [ 35

RP5/SEG39/CN21/RD15 |38

RPI43/SEG38/CN20/RD14 37
RP10/SEG10/SDA2/PMA9Y/CN17/RF4 ] 39

RP17/SEG11/SCL2/PMA8/CN18/RF5 []40

AN15/RP29/SEGY/CTED6/REFO/PMAO/CN12/RB15 [ 36

Legend: RPn and RPIn represent remappable pins for Peripheral Pin Select feature. Shaded pins indicate pins that are tolerant up to +5.5V.
Note: Pinouts are subject to change.
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PIC24FJ128GA310 FAMILY

Pin Diagrams (continued)

100-Pin TQFP

Legend:

SEG51/CTED3/CN82/RG15 [

Vop [

CTED4/PMD5/LCDBIAS2/CN63/RE5 [
PMD6/LCDBIAS1/CN64/RE6 |
PMD7/LCDBIASO/CN65/RE7 [
RPI38/SEG32/CN45/RC1 [
RPI39/SEG52/CN46/RC2 [
RPI40/SEG33/CN47/RC3 [
AN16/RPI141/SEG53/PMCS2/CN48/RC4 [
AN17/C1IND/RP21/SEG0/PMA5/CN8/RG6 [
VLcaP1/AN18/C1INC/RP26/PMA4/CNO/RG7 [
VLcAP2/AN19/C2IND/RP19/PMA3/CN10/RG8 [
MCLR [
AN20/C2INC/RP27/SEG1/PMA2/CN11/RG9 []
Vss []

Vop [

TMS/CTEDO/SEG49/CN33/RA0 [
RPI33/SEG34/PMCS1/CN66/RE8 [
AN21/RPI34/SEG35/PMA19/CN67/RE9 [
PGEC3/AN5/C1INA/RP18/SEG2/CN7/RB5 []
PGED3/AN4/C1INB/RP28/SEG3/CN6/RB4 [
AN3/C2INA/SEG4/CN5/RB3 [
AN2/C2INB/RP13/SEG5/CTED13/CTCMP/CN4/RB2 [
PGEC1/CVREF-/AN1/RP1/SEG6/CTED12/CN3/RB1 [
PGED1/CVREF+/ANO/RPO/SEG7/CN2/RB0 [

RPn and RPIn represent remappable pins for Peripheral Pin Select feature. Shaded pins indicate pins that are tolerant up to +5.5V.
Note: Pinouts are subject to change.

SEG63/PMD4/LVDIN/CTED8/CN62/RE4
COMO/PMD3/CTED9/CN61/RE3

COM1/PMD2/CN60/RE2
SEG62/CTED10/CN80/RG13

SEG61/CN79/RG12
SEG60/PMA16/CTED11/CN81/RG14

COM2/PMD1/CN59/RE1
C3INB/SEG25/PMD14/CN15/RD6
RP20/SEG24/PMRD/CN14/RD5
RP25/SEG23/PMWR/CN13/RD4

SEG45/PMD13/CN19/RD13
RP23/SEG21/PMACK1/CN51/RD2

COM4/SEG48/PMD10/CN69/RF1
C3INA/SEG26/PMD15/CN16/RD7
RPI42/SEG44/PMD12/CN57/RD12
RP22/SEG22/PMBEO/CN52/RD3
RP24/SEG20/CN50/RD1

SEG27/PMD11/CN68/RFO

COM3/PMDO/CN58/REQ
VBAT

AN22/SEG59/PMA17/CN40/RA7
AN23/SEG58/CN39/RA6
SEG50/PMD8/CN77/RGO
SEG46/PMD9/CN78/RG1

VCAP/VDDCORE

é
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75[1Vss

74 [ RPI37/SOSCO/SCLKI/RC14
73] SOSCI/RC13

72 [ RP11/SEG17/CN49/RDO

71 [0 RP12/SEG16/C3INC/PMA14/CS1/CN56/RD11
70 |1 RP3/SEG15/C3IND/PMA15/CS2/CN55/RD10
69 [ RP4/SEG14/PMACK2/CN54/RD9
68 [ RP2/SEG13/RTCC/CN53/RD8

67 [ RPI35/SEG43/PMBE1/CN44/RA15
10 66 |1 RPI36/SEG42/PMA22/CN43/RA14
1 65[_1Vss

12 PIC24FJIXXXGA310 64 ] OSCO/CLKO/CN22/RC15

1 OSCI/CLKI/CN23/RC12

[ 1VbD

1 TDO/CN38/RA5

1 TDI/PMA21/CN37/RA4

"1 SDA2/SEG57/PMA20/CN36/RA3
1 SCL2/SEG56/CN35/RA2

"1 SCL1/SEG28/CN72/RG2

"1 SDA1/SEGA47/CN73/RG3

1 INTO/CN84/RF6

1 CN83/RF7

U1 RP15/SEG41/CN74/RF8

1 RP30/SEG40/CN70/RF2

1 RP16/SEG12/CN71/RF3

©oOo~NOOO~WN =

-
w
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w
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Bﬁgmmwmm

[S NS G IS, B B B e )
2B OON®OO =N

2

a

AVss |31

AN8/RP8/SEG31/COM7/CN26/RB8 |32
AN9/RP9/SEG30/T1CK/COM6/CN27/RB9 ]33

CVREF/AN10/SEG29/COM5/PMA13/CN28/RB10 |34
Vss []36

Vop []37
TCK/CN34/RA1 ]38

RP31/SEG54/CN76/RF13 139

RPI32/SEG55/CTED7/PMA18/CN75/RF12 []40
Vss []45

Vop []46

Avbp 130
RPI43/SEG38/CN20/RD14 []47

PGEC2/AN6/RP6/LCDBIAS3/CN24/RB6 {26
PGED2/AN7/RP7/CN25/RB7 =27
VREF-/SEG36/PMA7/CN41/RA9 28
VREF+/SEG37/PMAB/CN42/RA10 29
AN11/PMA12/CN29/RB11 [ 35
AN13/CTED1/PMA10/SEG19/CN31/RB13 |42
RP5/SEG39/CN21/RD15 []48
RP10/SEG10/PMA9/CN17/RF4 [2]49
RP17/SEG11/PMAS/CN18/RF5 |50 ¢ oo

AN12/CTED2/SEG18/PMA11/CN30/RB12 |41
AN14/RP14/SEG8/CTPLS/CTED5/PMA1/CN32/RB14 [[43

AN15/RP29/SEGY/REFO/CTED6/PMAO/CN12/RB15 |44

© 2010-2011 Microchip Technology Inc.
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PIC24FJ128GA310 FAMILY

Pin Diagrams (continued)

121-Pin BGA (Top View)

1 2 3 4 5 6 7 8 9 10 11
A o o o o o o (@] o o o o
RE4 RE3 RG13 REO RGO RF1 VBAT N/C RD12 RD2 RD1
B o o o o o o @] o o o o
N/C RG15 RE2 RE1 RA7 RFO VcApP/ RD5 RD3 Vss RC14
VDDCORE
c o O o o o O o o o O o
RE6 VDD RG12 RG14 RA6 N/C RD7 RD4 N/C RC13 RD11
D o (@) (@) O (@) (@) (@) o o o o
RC1 RE7 RE5 N/C N/C N/C RD6 RD13 RDO N/C RD10
E o o o o (@) o (@] o o o o
RC4 RC3 RG6 RC2 N/C RG1 N/C RA15 RD8 RD9 RA14
E o @] o (@] (@) @] @] o (@] (@] (@]
MCLR RG8 RG9 RG7 Vss N/C N/C VDD oscl/ Vss 0SCOo/
RC12 RC15
G o o o O (@] O O O o o o
RE8 RE9 RAO N/C VDD Vss Vss N/C RA5 RA3 RA4
H o o (@] O (@) (@] (@] o o o o
RB5 RB4 N/C N/C N/C VDD N/C RF7 RF6 RG2 RA2
J o o o (@] (@) o o (@] (@] o o
RB3 RB2 RB7 AVDD RB11 RA1 RB12 N/C N/C RF8 RG3
K o @] @] o (@) o o o o o o
RB1 RBO RA10 RB8 N/C RF12 RB14 VDD RD15 RF3 RF2
L o (@] (@] o o o o o o o o
RB6 RA9 AVss RB9 RB10 RF13 RB13 RB15 RD14 RF4 RF5
Legend: Shaded pins indicate pins that are tolerant up to +5.5V.
Note: See Table 1 for complete pinout descriptions. Pinouts are subject to change.
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PIC24FJ128GA310 FAMILY

TABLE 1: COMPLETE PIN FUNCTION DESCRIPTIONS FOR 121-PIN DEVICES
Pin Function Pin Function
A1 SEG63/PMD4/LVDIN/CTED8/CN62/RE4 E1 AN16/RP141/SEG53/PMCS2/CN48/RC4
A2 COMO/PMD3/CTED9/CN61/RE3 E2 RPI140/SEG33/CN47/RC3
A3 SEG62/CTED10/CN80/RG13 E3 AN17/C1IND/RP21/SEG0/PMA5/CN8/RG6
Ad COM3/PMDO/CN58/REQ E4 RPI39/SEG52/CN46/RC2
A5 SEG50/PMD8/CN77/RG0 E5 N/C
A6 SEG48/COM4/PMD10/CN69/RF1 E6 SEG46/PMD9/CN78/RG1
A7 VBAT E7 N/C
A8 N/C E8 RPI35/SEG43/PMBE 1/CN44/RA15
A9 RP142/SEG44/PMD12/CN57/RD12 E9 RP2/SEG13/RTCC/CN53/RD8
A10 RP23/SEG21/PMACK1/CN51/RD2 E10 RP4/SEG14/PMACK2/CN54/RD9
A11 RP24/SEG20/CN50/RD1 E11 RPI36/SEG42/PMA22/CN43/RA14
B1 |N/C F1  |MCLR
B2 SEG51/CTED3/CN82/RG15 F2 VLcAP2/AN19/C2IND/RP19/PMA3/CN10/RG8
B3 COM1/PMD2/CN60/RE2 F3 AN20/C2INC/RP27/SEG1/PMA2/CN11/RG9
B4 COM2/PMD1/CN59/RE1 F4 VLcaP1/AN18/C1INC/RP26/PMA4/CNI/RG7
B5 AN22/SEG59/PMA17/CN40/RA7 F5 Vss
B6 SEG27/PMD11/CN68/RF0 F6 N/C
B7 VCAP F7 N/C
B8 RP20/SEG24/PMRD/CN14/RD5 F8 VDD
B9 RP22/SEG22/PMBEO/CN52/RD3 F9 OSCI/CLKI/CN23/RC12
B10 |Vss F10 Vss
B11 RPI37/SOSCO/SCLKI/RC14 F11 OSCO/CLKO/CN22/RC15
c1 PMD6/LCDBIAS1/CN64/RE6 G1 RPI33/SEG34/PMCS1/CN66/RE8
Cc2 VDD G2 AN21/RPI34/SEG35/PMPA19/CN67/RE9
C3 SEG61/CN79/RG12 G3 TMS/SEG49/CTEDO/CN33/RA0
C4 SEG60/PMA16/CTED11/CN81/RG14 G4 N/C
C5 AN23/SEG58/CN39/RA6 G5 VDD
C6 N/C G6 Vss
c7 C3INA/SEG26/PMD15/CN16/RD7 G7 Vss
Cc8 RP25/SEG23/PMWR/CN13/RD4 G8 N/C
Cc9 N/C G9 TDO/CN38/RA5
C10 SOSCI/RC13 G10 | SDA2/SEG57/PMA20/CN36/RA3
C11 RP12/SEG16/C3INC/PMA14/CS1/CN56/RD11 G11 TDI/PMA21/CN37/RA4
D1 RPI38/SEG32/CN45/RC1 H1 PGEC3/AN5/C1INA/RP18/SEG2/CN7/RB5
D2 PMD7/LCDBIAS0/CN65/RE7 H2 PGED3/AN4/C1INB/RP28/SEG3/CN6/RB4
D3 PMD5/CTED4/LCDBIAS2/CN63/RE5 H3 N/C
D4 N/C H4 N/C
D5 N/C H5 N/C
D6 N/C H6 VDD
D7 C3INB/SEG25/PMD14/CN15/RD6 H7 N/C
D8 SEG45/PMD13/CN19/RD13 H8 CN83/RF7
D9 RP11/SEG17/CN49/RDO H9 INTO/CN84/RF6
D10 N/C H10 SCL1/SEG28/CN72/RG2
D11 RP3/SEG15/C3IND/PMA15/CS2/CN55/RD10 H11 SCL2/SEG56/CN35/RA2

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

Note: Pinouts are subject to change.
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TABLE 1: COMPLETE PIN FUNCTION DESCRIPTIONS FOR 121-PIN DEVICES (CONTINUED)
Pin Function Pin Function
J1 AN3/C2INA/SEG4/CN5/RB3 K7 AN14/RP14/SEG8/CTPLS/CTED5/PMA1/CN32/RB14
J2 AN2/C2INB/RP13/SEG5/CTCMP/CTED13/CN4/RB2 K8 VDD
J3 PGED2/AN7/RP7/CN25/RB7 K9 RP5/SEG39/CN21/RD15
J4 AVDD K10 RP16/SEG12/CN71/RF3
J5 AN11/PMA12/CN29/RB11 K11 RP30/SEG40/CN70/RF2
J6 TCK/CN34/RA1 L1 PGEC2/AN6/RP6/LCDBIAS3/CN24/RB6
J7 AN12/SEG18/CTED2/PMA11/CN30/RB12 L2 VREF-/SEG36/PMA7/CN41/RA9
J8 N/C L3 AVss
J9 N/C L4 AN9/RP9/COM6/SEG30/T1CK/CN27/RB9
J10 RP15/SEG41/CN74/RF8 L5 CVREF/AN10/COM5/SEG29/PMA13/CN28/RB10
J1 SDA1/SEG47/CN73/RG3 L6 RP31/SEG54/CN76/RF13
K1 PGEC1/CVREF-/AN1/RP1/SEG6/CTED12/CN3/RB1 L7 AN13/SEG19/CTED1/PMA10/CN31/RB13
K2 PGD1/CVREF+/ANO/RPO/SEG7/CN2/RBO L8 AN15/RP29/SEG9/CTED6/REFO/PMAO/CN12/RB15
K3 VREF+/SEG37/PMAG/CN42/RA10 L9 RPI43/SEG38/CN20/RD14
K4 AN8/RP8/COM7/SEG31/CN26/RB8 L10 RP10/SEG10/PMA9/CN17/RF4
K5 N/C L1 RP17/SEG11/PMA8/CN18/RF5
K6 RPI32/SEG55/CTED7/PMA18/CN75/RF12

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

Note: Pinouts are subject to change.

DS39996F-page 8
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TO OUR VALUED CUSTOMERS

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

If you have any questions or comments regarding this publication, please contact the Marketing Communications Department via
E-mail at docerrors@microchip.com or fax the Reader Response Form in the back of this data sheet to (480) 792-4150. We
welcome your feedback.

Most Current Data Sheet

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

You can determine the version of a data sheet by examining its literature number found on the bottom outside corner of any page.
The last character of the literature number is the version number, (e.g., DS30000A is version A of document DS30000).

Errata

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

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

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

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

Customer Notification System

Register on our web site at www.microchip.com to receive the most current information on all of our products.
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PIC24FJ128GA310 FAMILY

1.0 DEVICE OVERVIEW

This document contains device-specific information for
the following devices:

+ PIC24FJ64GA306 + PIC24FJ128GA306

+ PIC24FJ64GA308 + PIC24FJ128GA308
+ PIC24FJ64GA310 + PIC24FJ128GA310

The PIC24FJ128GA310 family adds many new fea-
tures to Microchip‘s 16-bit microcontrollers, including
new ultra low-power features, Direct Memory Access
(DMA) for peripherals, and a built-in LCD Controller
and Driver. Together, these provide a wide range of
powerful features in one economical and power-saving
package.

1.1 Core Features

1.1.1 16-BIT ARCHITECTURE

Central to all PIC24F devices is the 16-bit modified

Harvard architecture, first introduced with Microchip’s

dsPIC® Digital Signal Controllers (DSCs). The PIC24F

CPU core offers a wide range of enhancements, such

as:

* 16-bit data and 24-bit address paths with the
ability to move information between data and
memory spaces

 Linear addressing of up to 12 Mbytes (program
space) and 32 Kbytes (data)

* A 16-element working register array with built-in
software stack support

* A 17 x 17 hardware multiplier with support for
integer math

» Hardware support for 32 by 16-bit division

* An instruction set that supports multiple
addressing modes and is optimized for high-level
languages, such as ‘C’

» Operational performance up to 16 MIPS

1.1.2 nanoWatt XLP POWER-SAVING
TECHNOLOGY

The PIC24FJ128GA310 family of devices introduces a
greatly-expanded range of power-saving operating
modes for the ultimate in power conservation. The new
modes include:

» Retention Sleep, with essential circuits being
powered from a separate low-voltage regulator

» Deep Sleep without RTCC, for the lowest possible
power consumption under software control

» VBAT mode (with or without RTCC), to continue
operation limited operation from a back-up battery
when VDD is removed

Many of these new low-power modes also support the
continuous operation of the low-power, on-chip
Real-Time Clock/Calendar (RTCC), making it possible
for an application to keep time while the device is
otherwise asleep.

Aside from these new features, PIC24FJ128GA310 fam-
ily devices also include all of the legacy power-saving
features of previous PIC24F microcontrollers, such as:

» On-the-Fly Clock Switching, allowing the selection
of a lower-power clock during run time

» Doze Mode Operation, for maintaining peripheral
clock speed while slowing the CPU clock

« Instruction-Based Power-Saving Modes, for quick
invocation of Idle and the many Sleep modes.

1.1.3 OSCILLATOR OPTIONS AND
FEATURES

All of the devices in the PIC24FJ128GA310 family offer
five different oscillator options, allowing users a range
of choices in developing application hardware. These
include:

» Two Crystal modes

» Two External Clock modes

* A Phase Lock Loop (PLL) frequency multiplier,
which allows clock speeds of up to 32 MHz

» A Fast Internal Oscillator (FRC) (nominal 8 MHz
output) with multiple frequency divider options

» A separate Low-Power Internal RC Oscillator
(LPRC) (31 kHz nominal) for low-power,
timing-insensitive applications.

The internal oscillator block also provides a stable
reference source for the Fail-Safe Clock Monitor
(FSCM). This option constantly monitors the main clock
source against a reference signal provided by the inter-
nal oscillator and enables the controller to switch to the
internal oscillator, allowing for continued low-speed
operation or a safe application shutdown.

1.1.4 EASY MIGRATION

Regardless of the memory size, all devices share the
same rich set of peripherals, allowing for a smooth
migration path as applications grow and evolve. The
consistent pinout scheme used throughout the entire
family also aids in migrating from one device to the next
larger, or even in jumping from 64-pin to 100-pin
devices.

The PIC24F family is pin compatible with devices in the
dsPIC33 family, and shares some compatibility with the
pinout schema for PIC18 and dsPIC30. This extends
the ability of applications to grow from the relatively
simple, to the powerful and complex, yet still selecting
a Microchip device.

© 2010-2011 Microchip Technology Inc.
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1.2 DMA Controller

PIC24FJ128GA310 family devices also introduce a
new Direct Memory Access Controller (DMA) to the
PIC24F architecture. This module acts in concert with
the CPU, allowing data to move between data memory
and peripherals without the intervention of the CPU,
increasing data throughput and decreasing execution
time overhead. Six independently programmable chan-
nels make it possible to service multiple peripherals at
virtually the same time, with each channel peripheral
performing a different operation. Many types of data
transfer operations are supported.

1.3 LCD Controller

With the PIC24FJ128GA310 family of devices,
Microchip introduces its versatile Liquid Crystal Display
(LCD) controller and driver to the PIC24F family. The
on-chip LCD driver includes many features that make
the integration of displays in low-power applications
easier. These include an integrated voltage regulator
with charge pump and an integrated internal resistor
ladder that allows contrast control in software and
display operation above device VDD.

1.4 Other Special Features

» Peripheral Pin Select: The Peripheral Pin Select
(PPS) feature allows most digital peripherals to be
mapped over a fixed set of digital I/O pins. Users
may independently map the input and/or output of
any one of the many digital peripherals to any one
of the I/O pins.

* Communications: The PIC24FJ128GA310 family
incorporates a range of serial communication
peripherals to handle a range of application
requirements. There are two independent 1°C™
modules that support both Master and Slave
modes of operation. Devices also have, through
the PPS feature, four independent UARTs with
built-in IrDA® encoders/decoders and two SPI
modules.

» Analog Features: All members of the
PIC24FJ128GA310 family include the new 12-bit
A/D Converter (A/D) module and a triple compara-
tor module. The A/D module incorporates a range
of new features that allow the converter to assess
and make decisions on incoming data, reducing
CPU overhead for routine A/D conversions. The
comparator module includes three analog com-
parators that are configurable for a wide range of
operations.

* CTMU Interface: In addition to their other analog
features, members of the PIC24FJ128GA310
family include the CTMU interface module. This
provides a convenient method for precision time
measurement and pulse generation, and can
serve as an interface for capacitive sensors.

* Enhanced Parallel Master/Parallel Slave Port:
This module allows rapid and transparent access
to the microcontroller data bus, and enables the
CPU to directly address external data memory. The
parallel port can function in Master or Slave mode,
accommodating data widths of 4, 8 or 16 bits, and
address widths up to 23 bits in Master modes.

* Real-Time Clock and Calendar (RTCC): This
module implements a full-featured clock and
calendar with alarm functions in hardware, freeing
up timer resources and program memory space
for use of the core application.

» Data Signal Modulator (DSM): The Data Signal
Modulator (DSM) allows the user to mix a digital
data stream (the “modulator signal”) with a carrier
signal to produce a modulated output.

15 Details on Individual Family
Members

Devices in the PIC24FJ128GA310 family are available
in 64-pin, 80-pin and 100-pin packages. The general
block diagram for all devices is shown in Figure 1-1.

The devices are differentiated from each other in
six ways:

1. Flash program memory (64 Kbytes for
PIC24FJ64GA3XX devices and 128 Kbytes for
PIC24FJ128GA3XX devices).

2. Available I/O pins and ports (53 pins on 6 ports
for 64-pin devices, 69 pins on 7 ports for 80-pin
devices and 85 pins on 7 ports for 100-pin
devices).

3. Available Interrupt-on-Change Notification (ICN)
inputs (52 on 64-pin devices, 66 on 80-pin
devices and 82 on 100-pin devices).

4. Available remappable pins (29 pins on 64-pin
devices, 40 on 80-pin devices and 44 pins on
100-pin devices).

5. Maximum available drivable LCD pixels (272 on
64-pin devices, 368 on 80-pin devices and
480 on 100-pin devices.)

6. Analog input channels (16 channels for 64-pin
and 80-pin devices, and 24 channels for 100-pin
devices).

All other features for devices in this family are identical.
These are summarized in Table 1-1, Table 1-2 and
Table 1-3.

A list of the pin features available on the
PIC24FJ128GA310 family devices, sorted by function,
is shown in Table 1-4. Note that this table shows the pin
location of individual peripheral features and not how
they are multiplexed on the same pin. This information
is provided in the pinout diagrams in the beginning of
the data sheet. Multiplexed features are sorted by the
priority given to a feature, with the highest priority
peripheral being listed first.

PIC24FJDS39996F-page 12

© 2010-2011 Microchip Technology Inc.



PIC24FJ128GA310 FAMILY

TABLE 1-1: DEVICE FEATURES FOR THE PIC24FJ128GA310 FAMILY: 64-PIN

Features PIC24FJ64GA306 | PIC24FJ128GA306
Operating Frequency DC - 32 MHz
Program Memory (bytes) 64K 128K
Program Memory (instructions) 22,016 44,032
Data Memory (bytes) 8K
Interrupt Sources (soft vectors/ 65 (61/4)

NMI traps)

1/0 Ports Ports B, C,D,E, F, G
Total I/O Pins 53
Remappable Pins 30 (29 1/O, 1 Input only)
Timers:

Total Number (16-bit) 5(1)

32-Bit (from paired 16-bit timers) 2

Input Capture Channels 70

Output Compare/PWM Channels 7

Input Change Notification Interrupt 52

Serial Communications:

UART 4@

SPI (3-wire/4-wire) 2

12C™ 2

Digital Signal Modulator Yes

Parallel Communications (EPMP/PSP) Yes

JTAG Boundary Scan Yes
12/10-Bit Analog-to-Digital Converter 16

(A/D) Module (input channels)

Analog Comparators 3

CTMU Interface Yes

LCD Controller (available pixels)

240 (30 SEG x 8 COM)

Resets (and Delays)

Core POR, VDD POR, VBAT POR,BOR, RESET Instruction,
MCLR, WDT; lllegal Opcode, REPEAT Instruction,
Hardware Traps, Configuration Word Mismatch
(OST, PLL Lock)

Instruction Set

76 Base Instructions, Multiple Addressing Mode Variations

Packages

64-Pin TQFP and QFN

Note 1: Peripherals are accessible through remappable pins.

© 2010-2011 Microchip Technology Inc.
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TABLE 1-2: DEVICE FEATURES FOR THE PIC24FJ128GA310 FAMILY: 80-PIN

NMI traps)

Features PIC24FJ64GA308 | PIC24FJ128GA308
Operating Frequency DC - 32 MHz
Program Memory (bytes) 64K 128K
Program Memory (instructions) 22,016 44,032
Data Memory (bytes) 8K
Interrupt Sources (soft vectors/ 65 (61/4)

1/0 Ports Ports A,B,C,D,E,F, G
Total I/O Pins 69
Remappable Pins 40 (31 1/0, 9 Input only)
Timers:

Total Number (16-bit) 5(1)

32-Bit (from paired 16-bit timers) 2

Input Capture Channels 70

Output Compare/PWM Channels 7

Input Change Notification Interrupt 66

Serial Communications:

UART 4™

SPI (3-wire/4-wire) 20

12C 2

Digital Signal Modulator Yes

Parallel Communications (EPMP/PSP) Yes

JTAG Boundary Scan Yes

12/10-Bit Analog-to-Digital Converter 16

(A/D) Module (input channels)

Analog Comparators 3

CTMU Interface Yes

LCD Controller (available pixels)

368 (46 SEG x 8 COM)

Resets (and Delays)

Core POR, VDD POR, VBAT POR,BOR, RESET Instruction,
MCLR, WDT; lllegal Opcode, REPEAT Instruction,
Hardware Traps, Configuration Word Mismatch
(OST, PLL Lock)

Instruction Set

76 Base Instructions, Multiple Addressing Mode Variations

Packages

80-Pin TQFP and QFN

Note 1: Peripherals are accessible through remappable pins.

PIC24FJDS39996F-page 14
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TABLE 1-3: DEVICE FEATURES FOR THE PIC24FJ128GA310 FAMILY: 100-PIN DEVICES

traps)

Features PIC24FJ64GA310 ‘ PIC24FJ128GA310
Operating Frequency DC - 32 MHz
Program Memory (bytes) 64K 128K
Program Memory (instructions) 22,016 44,032
Data Memory (bytes) 8K
Interrupt Sources (soft vectors/NMI 66 (62/4)

1/0 Ports Ports A,B,C,D,E, F, G
Total I/0 Pins 85
Remappable Pins 44 (32 1/0, 12 input only)
Timers:

Total Number (16-bit) 51
32-Bit (from paired 16-bit timers) 2
Input Capture Channels 70
Output Compare/PWM Channels 70
Input Change Notification Interrupt 82
Serial Communications:

UART 4@
SPI (3-wire/4-wire) 2
12c™ 2
Digital Signal Modulator Yes
Parallel Communications Yes
(EPMP/PSP)

JTAG Boundary Scan Yes
12/10-Bit Analog-to-Digital Converter 24
(A/D) Module (input channels)

Analog Comparators 3
CTMU Interface Yes

LCD Controller (available pixels)

480 (60 SEG x 8 COM)

Resets (and delays)

Core POR, VDD POR, VBAT POR,BOR, RESET Instruction,
MCLR, WDT; lllegal Opcode, REPEAT Instruction,
Hardware Traps, Configuration Word Mismatch
(OST, PLL Lock)

Instruction Set

76 Base Instructions, Multiple Addressing Mode Variations

Packages

100-Pin TQFP and 121-Pin BGA

Note 1. Peripherals are accessible through remappable pins.

© 2010-2011 Microchip Technology Inc.
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FIGURE 1-1: PIC24FJ128GA310 FAMILY GENERAL BLOCK DIAGRAM
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Note 1: Notalll/O pins or features are implemented on all device pinout configurations. See Table 1-4 for specific implementations by pin count.
2:  BOR functionality is provided when the on-board voltage regulator is enabled.
3:  These peripheral I/Os are only accessible through remappable pins.
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TABLE 1-4: PIC24FJ128GA310 FAMILY PINOUT DESCRIPTIONS
) Pin Number/Grid Locator
Fusértlion 64-Pin | 80-Pin | 100-Pin | 121-Pin | O BITJF]?fuetr Description
TQFP TQFP TQFP BGA

ANO 16 20 25 K2 | ANA | A/D Analog Inputs.
AN1 15 19 24 K1 | ANA

AN1- 15 19 24 K1 | ANA

AN2 14 18 23 J2 | ANA | A/D Analog Inputs.
AN3 13 17 22 J1 | ANA

AN4 12 16 21 H2 | ANA

AN5 11 15 20 H1 | ANA

ANG 17 21 26 L1 | ANA

AN7 18 22 27 J3 | ANA

AN8 21 27 32 K4 | ANA

AN9 22 28 33 L4 | ANA

AN10 23 29 34 L5 | ANA

AN11 24 30 35 J5 | ANA

AN12 27 33 41 J7 | ANA

AN13 28 34 42 L7 | ANA

AN14 29 35 43 K7 | ANA

AN15 30 36 44 L8 | ANA

AN16 — — 9 E1 | ANA

AN17 — — 10 E3 | ANA

AN18 — — 1 F4 | ANA

AN19 — — 12 F2 | ANA

AN20 — — 14 F3 | ANA

AN21 — — 19 G2 | ANA

AN22 — — 92 B5 | ANA

AN23 — — 91 C5 | ANA

AVDD 19 25 30 Ja P — Positive Supply for Analog modules.
AVss 20 26 31 L3 P — Ground Reference for Analog modules.
C1INA 11 15 20 HA1 | ANA | Comparator 1 Input A.
C1INB 12 16 21 H2 | ANA | Comparator 1 Input B.
C1INC 5 7 1" F4 | ANA | Comparator 1 Input C.
C1IND 4 6 10 E3 | ANA | Comparator 1 Input D.
C2INA 13 17 22 J1 | ANA | Comparator 2 Input A.
C2INB 14 18 23 J2 | ANA | Comparator 2 Input B.
C2INC 8 10 14 F3 | ANA | Comparator 2 Input C.
C2IND 8 12 F2 | ANA | Comparator 2 Input D.
C3INA 55 69 84 Cc7 | ANA | Comparator 3 Input A.
C3INB 54 68 83 D7 | ANA | Comparator 3 Input B.
C3INC 45 57 71 C11 | ANA | Comparator 3 Input C.
C3IND 44 56 70 D11 | ANA | Comparator 3 Input D.
CLKI 39 49 63 F9 | ANA | Main Clock Input Connection.
CLKO 40 50 64 F11 O — System Clock Output.
Legend: TTL =TTL input buffer ST = Schmitt Trigger input buffer

ANA = Analog level input/output

[2C™ = 12C/SMBus input buffer

© 2010-2011 Microchip Technology Inc.
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TABLE 1-4: PIC24FJ128GA310 FAMILY PINOUT DESCRIPTIONS (CONTINUED)
) Pin Number/Grid Locator
FuséTion 64-Pin | 80-Pin | 100-Pin | 121-Pin | O E';”u‘?fetr Description
TQFP TQFP TQFP BGA
CN2 16 20 25 K2 | ST Interrupt-on-Change Inputs.
CN3 15 19 24 K1 | ST
CN4 14 18 23 J2 | ST
CN5 13 17 22 J1 | ST
CN6 12 16 21 H2 | ST
CN7 11 15 20 H1 | ST
CN8 4 6 10 E3 | ST
CN9 5 7 11 F4 | ST
CN10 6 8 12 F2 | ST
CN11 8 10 14 F3 | ST
CN12 30 36 44 L8 | ST
CN13 52 66 81 C8 | ST
CN14 53 67 82 B8 | ST
CN15 54 68 83 D7 | ST
CN16 55 69 84 c7 | ST
CN17 31 39 49 L10 | ST
CN18 32 40 50 L1 | ST
CN19 — 65 80 D8 | ST
CN20 — 37 47 L9 | ST
CN21 — 38 48 K9 | ST
CN22 40 50 64 F11 | ST
CN23 39 49 63 F9 | ST
CN24 17 21 26 L1 | ST
CN25 18 22 27 J3 | ST
CN26 21 27 32 K4 | ST
CN27 22 28 33 L4 | ST
CN28 23 29 34 L5 | ST
CN29 24 30 35 J5 | ST
CN30 27 33 41 J7 | ST
CN31 28 34 42 L7 | ST
CN32 29 35 43 K7 | ST
CN33 — — 17 G3 | ST
CN34 — — 38 J6 | ST
CN35 — — 58 H11 | ST
CN36 — — 59 G10 | ST
CN37 — — 60 G11 | ST
CN38 — — 61 G9 | ST
CN39 — — 91 C5 | ST
CN40 — — 92 B5 | ST
CN41 — 23 28 L2 | ST
CN42 — 24 29 K3 | ST
CN43 — 52 66 E11 | ST
Legend: TTL =TTL input buffer ST = Schmitt Trigger input buffer

ANA = Analog level input/output

[2C™ = |2C/SMBus input buffer
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PIC24FJ128GA310 FAMILY

TABLE 1-4: PIC24FJ128GA310 FAMILY PINOUT DESCRIPTIONS (CONTINUED)

_ Pin Number/Grid Locator
Fur',:(l;rt]ion 64-Pin | 80-Pin | 100-Pin | 121-Pin | YO E';Tﬁfuetr Description
TQFP TQFP TQFP BGA

CN44 — 53 67 E8 | ST Interrupt-on-Change Inputs.
CN45 — 4 6 D1 | ST
CN46 — — 7 E4 | ST
CN47 — 5 8 E2 | ST
CN48 — — 9 E1 | ST
CN49 46 58 72 D9 | ST
CN50 49 61 76 A1 | ST
CN51 50 62 77 A10 | ST
CN52 51 63 78 B9 | ST
CN53 42 54 68 E9 | ST
CN54 43 55 69 E10 | ST
CN55 44 56 70 D11 | ST
CN56 45 57 71 Cc1 | ST
CN57 — 64 79 A9 | ST
CN58 60 76 93 A4 | ST
CN59 61 77 94 B4 | ST
CN60 62 78 98 119 | ST
CN61 63 79 99 A2 | ST
CN62 64 80 100 A1 | ST
CN63 1 1 3 D3 | ST
CN64 2 2 4 C1 | ST
CN65 3 3 5 D2 | ST
CN66 — 13 18 G1 | ST
CN67 — 14 19 G2 | ST
CN68 58 72 87 B6 | ST
CN69 59 73 88 AB | ST
CN70 34 42 52 K11 | ST
CN71 33 41 51 K10 | ST
CN72 37 47 57 H10 | ST
CN73 36 46 56 J11 | ST
CN74 — 43 53 J10 | ST
CN75 — — 40 K6 | ST
CN76 — — 39 L6 | ST
CN77 — 75 90 A5 | ST
CN78 — 74 89 E6 | ST
CN79 — — 96 C3 | ST
CN80 — — 97 A3 | ST
CN81 — — 95 C4 | ST
CN82 — — 1 B2 | ST
CN83 — 44 54 H8 | ST
CN84 35 45 55 H9 | ST
Legend: TTL =TTL input buffer ST = Schmitt Trigger input buffer

ANA = Analog level input/output I2C™ = |2C/SMBus input buffer
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TABLE 1-4: PIC24FJ128GA310 FAMILY PINOUT DESCRIPTIONS (CONTINUED)

_ Pin Number/Grid Locator
Funpé?ion 64-Pin | 80-Pin | 100-Pin | 121-Pin | O Blr:ﬁfuetr Description
TQFP TQFP TQFP BGA

COMO 63 79 99 A2 (0] — LCD Driver Common Outputs.

COoM1 62 78 98 B3 ) —

COM2 61 77 94 B4 ) —

COM3 60 76 93 A4 o —

COM4 59 73 88 A6 ) —

COM5 23 29 34 L5 O —

COM®6 22 28 33 L4 O —

com7 21 27 32 K4 @) —

CS1 45 57 71 C11 /0 ST/TTL | Parallel Master Port Chip Select 1 Strobe (shared
with PMA14)

CS2 44 56 70 D11 (0] — Parallel Master Port Chip Select 2 Strobe (shared
with PMA15)

CTCMP 14 18 23 J2 | ANA | CTMU Comparator 2 Input (Pulse mode).

CTEDO — — 17 G3 | ANA | CTMU External Edge Inputs.

CTED1 28 34 42 L7 | ANA

CTED2 27 33 41 J7 | ANA

CTED3 — — 1 B2 | ANA

CTED4 1 1 3 D3 | ANA

CTED5 29 35 43 K7 | ANA

CTED6 30 36 44 L8 | ANA

CTED7 — — 40 47 | ANA

CTEDS8 64 80 100 A1 | ANA

CTED9 63 79 99 A2 | ANA

CTED10 — — 97 A3 | ANA

CTEDM — — 95 C4 | ANA

CTED12 15 19 24 K1 | ANA

CTED13 14 18 23 J2 | ANA

CTPLS 29 35 43 K7 o — CTMU Pulse Output.

CVREF 23 29 34 L5 (6] — Comparator Voltage Reference Output.

CVREF+ 16 20 25 K2 | ANA | Comparator/A/D Reference Voltage (low) Input.

CVREF- 15 19 24 K1 | ANA | Comparator/A/D Reference Voltage (high) Input.

INTO 35 45 55 H9 | ST External Interrupt Input 0.

LCDBIASO 3 3 5 D2 | ANA | Bias Inputs for LCD Driver Charge Pump.

LCDBIAS1 2 2 4 C1 | ANA

LCDBIAS2 1 1 3 D3 | ANA

LCDBIAS3 17 21 26 L1 | ANA

LVDIN 64 80 100 A1 | ANA | Low-Voltage Detect Input.

MCLR 7 9 13 F1 I ST | Master Clear (device Reset) Input. This line is
brought low to cause a Reset.

OSClI 39 49 63 F9 | ANA | Main Oscillator Input Connection.

0SCO 40 50 64 F11 (6] — Main Oscillator Output Connection.

Legend: TTL = TTL input buffer ST = Schmitt Trigger input buffer

ANA = Analog level input/output  12C™ = |2C/SMBus input buffer
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TABLE 1-4: PIC24FJ128GA310 FAMILY PINOUT DESCRIPTIONS (CONTINUED)

Pin Number/Grid Locator

Fusértlion 64-Pin | 80-Pin | 100-Pin | 121-Pin | O BITJF]?fuetr Description
TQFP TQFP TQFP BGA

PGEC1 15 19 24 K1 /10 ST In-Circuit Debugger/Emulator/ICSP™ Programming
Clock.

PGED1 16 20 25 K2 /0 ST In-Circuit Debugger/Emulator/ICSP Programming
Data.

PGEC2 17 21 26 L1 /0 ST In-Circuit Debugger/Emulator/ICSP Programming
Clock.

PGED2 18 22 27 J3 /0 ST In-Circuit Debugger/Emulator/ICSP Programming
Data.

PGEC3 11 15 20 H1 110 ST In-Circuit Debugger/Emulator/ICSP Programming
Clock.

PGED3 12 16 21 H2 110 ST In-Circuit Debugger/Emulator/ICSP Programming
Data.

PMAO 30 36 44 L8 1/0 ST Parallel Master Port Address Bit 0 Input (Buffered
Slave modes) and Output (Master modes).

PMA1 29 35 43 K7 /0 ST Parallel Master Port Address Bit 1 Input (Buffered
Slave modes) and Output (Master modes).

PMA2 8 10 14 F3 (0] — Parallel Master Port Address (bits<22:2>).

PMA3 6 12 F2 @) —

PMA4 5 7 11 F4 o —

PMAS5 4 10 E3 ) —

PMAG 16 24 29 K3 ) —

PMA7 22 23 28 L2 @) —

PMAS8 32 40 50 L1 @) —

PMA9 31 39 49 L10 (e} —

PMA10 28 34 42 L7 O —

PMA11 27 33 41 J7 ) —

PMA12 24 30 35 J5 O —

PMA13 23 29 34 L5 @) —

PMA14 45 57 71 Cc1 O —

PMA15 44 56 70 D11 O —

PMA16 — — 95 C4 O —

PMA17 — — 92 B5 O —

PMA18 — — 40 K6 O —

PMA19 — 14 19 G2 ) —

PMA20 — — 59 G10 ) —

PMA21 — — 60 G11 O —

PMA22 — 52 66 E11 ) —

PMACK1 50 62 77 A10 | ST/TTL | Parallel Master Port Acknowledge Input 1.

PMACK2 43 55 69 E10 | ST/TTL | Parallel Master Port Acknowledge Input 2.

PMBEO 51 63 78 B9 (0] — Parallel Master Port Byte Enable O Strobe.

PMBE1 — 53 67 E8 (0] — Parallel Master Port Byte Enable 1 Strobe.

PMCS1 — 13 18 G1 110 ST/TTL | Parallel Master Port Chip Select 1 Strobe.

PMCS2 — — 9 E1 (0] — Parallel Master Port Chip Select 2 Strobe.

Legend: TTL = TTL input buffer ST = Schmitt Trigger input buffer

ANA = Analog level input/output  12C™ = |2C/SMBus input buffer
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TABLE 1-4: PIC24FJ128GA310 FAMILY PINOUT DESCRIPTIONS (CONTINUED)
Pin Number/Grid Locator
Pin_ : : : : /O Input Description
Function 64-Pin 80-Pin 100-Pin | 121-Pin Buffer
TQFP TQFP TQFP BGA

PMDO 60 76 93 A4 /0 ST/TTL | Parallel Master Port Data (Demultiplexed Master
PMD1 61 77 94 B4 /O ST/TTL | mode) or Address/Data (Multiplexed Master modes).
PMD2 62 78 98 B3 /10 ST/TTL

PMD3 63 79 99 A2 110 ST/TTL

PMD4 64 80 100 A1 110 ST/TTL

PMD5 1 1 3 D3 110 ST/TTL

PMD6 2 2 4 C1 /10 ST/TTL

PMD7 3 3 5 D2 /10 ST/TTL

PMD8 — 75 90 A5 /10 ST/TTL

PMD9 — 74 89 E6 110 ST/TTL

PMD10 — 73 88 A6 110 ST/TTL

PMD11 — 72 87 B6 110 ST/TTL

PMD12 — 64 79 A9 110 ST/TTL

PMD13 — 65 80 D8 /10 ST/TTL

PMD14 — 68 83 D7 /10 ST/TTL

PMD15 — 69 84 c7 110 ST/TTL

PMRD 53 67 82 B8 O — Parallel Master Port Read Strobe.
PMWR 52 66 81 Cc8 O — Parallel Master Port Write Strobe.
RAO — — 17 G3 /0 ST PORTA Digital 1/0.

RA1 — — 38 Jé /10 ST

RA2 — — 58 H11 /10 ST

RA3 — — 59 G10 110 ST

RA4 — — 60 G11 110 ST

RA5 — — 61 G9 110 ST

RA6 — — 91 C5 /10 ST

RA7 — — 92 B5 /10 ST

RA9 — 23 28 L2 /0 ST

RA10 — 24 29 K3 110 ST

RA14 — 52 66 E11 110 ST

RA15 — 53 67 E8 110 ST

Legend: TTL =TTL input buffer ST = Schmitt Trigger input buffer

ANA = Analog level input/output

[2C™ = 12C/SMBus input buffer
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TABLE 1-4: PIC24FJ128GA310 FAMILY PINOUT DESCRIPTIONS (CONTINUED)
_ Pin Number/Grid Locator
FuséTion 64-Pin | 80-Pin | 100-Pin | 121-Pin | O E';”u‘?fetr Description
TQFP | TQFP | TQFP | BGA

RBO 16 20 25 K2 110 ST PORTB Digital I/0.
RB1 15 19 24 K1 110 ST

RB2 14 18 23 J2 110 ST

RB3 13 17 22 J1 110 ST

RB4 12 16 21 H2 110 ST

RB5 1 15 20 H1 110 ST

RB6 17 21 26 L1 110 ST

RB7 18 22 27 J3 110 ST

RB8 21 27 32 K4 110 ST

RB9 22 28 33 L4 110 ST

RB10 23 29 34 L5 110 ST

RB11 24 30 35 J5 110 ST

RB12 27 33 41 J7 110 ST

RB13 28 34 42 L7 lfe} ST

RB14 29 35 43 K7 110 ST

RB15 30 36 44 L8 110 ST

RC1 — 4 D1 110 ST PORTC Digital I/O.
RC2 — — E4 110 ST

RC3 — 5 E2 110 ST

RC4 — — E1 110 ST

RC12 39 49 63 F9 lfe} ST

RC13 47 59 73 C10 | ST

RC14 48 60 74 B11 | ST

RC15 40 50 64 F11 110 ST

RDO 46 58 72 D9 110 ST PORTD Digital 1/O.
RD1 49 61 76 A1 110 ST

RD2 50 62 77 A10 110 ST

RD3 51 63 78 B9 110 ST

RD4 52 66 81 c8 110 ST

RD5 53 67 82 B8 110 ST

RD6 54 68 83 D7 110 ST

RD7 55 69 84 c7 110 ST

RD8 42 54 68 E9 lfe} ST

RD9 43 55 69 E10 110 ST

RD10 44 56 70 D11 110 ST

RD11 45 57 71 C11 110 ST

RD12 — 64 79 A9 110 ST

RD13 — 65 80 D8 110 ST

RD14 — 37 47 L9 110 ST

RD15 — 38 48 K9 110 ST

Legend: TTL = TTL input buffer ST = Schmitt Trigger input buffer

ANA = Analog level input/output

[2C™ = 12C/SMBus input buffer
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TABLE 1-4: PIC24FJ128GA310 FAMILY PINOUT DESCRIPTIONS (CONTINUED)
Pin Number/Grid Locator
Pin_ : : : : /O Input Description
Function 64-Pin 80-Pin 100-Pin | 121-Pin Buffer
TQFP TQFP TQFP BGA
REO 60 76 93 A4 110 ST PORTE Digital I/0.
RE1 61 77 94 B4 110 ST
RE2 62 78 98 B3 110 ST
RE3 63 79 99 A2 110 ST
RE4 64 80 100 A1 110 ST
RE5 1 1 3 D3 110 ST
RE6 2 2 4 C1 110 ST
RE7 3 3 5 D2 110 ST
RE8 — 13 18 G1 110 ST
RE9 — 14 19 G2 /10 ST
REFO 30 36 44 L8 (0] — Reference Clock Output.
RFO 58 72 87 B6 110 ST PORTF Digital 1/0.
RF1 59 73 88 A6 110 ST
RF2 34 42 52 K11 110 ST
RF3 33 41 51 K10 110 ST
RF4 31 39 49 L10 110 ST
RF5 32 40 50 L11 110 ST
RF6 35 45 55 H9 110 ST
RF7 — 44 54 H8 110 ST
RF8 — 43 53 J10 110 ST
RF12 — — 40 K6 110 ST PORTG Digital 1/0.
RF13 — — 39 L6 110 ST
RGO — 75 90 A5 110 ST
RG1 — 74 89 E6 110 ST
RG2 37 47 57 H10 110 ST
RG3 36 46 56 J1 110 ST
RG6 4 6 10 E3 110 ST
RG7 5 7 1 F4 110 ST
RG8 6 8 12 F2 /10 ST
RG9 8 10 14 F3 110 ST
RG12 — — 96 C3 110 ST
RG13 — — 97 A3 110 ST
RG14 — — 95 C4 110 ST
RG15 — — 1 B2 110 ST
Legend: TTL = TTL input buffer ST = Schmitt Trigger input buffer

ANA = Analog level input/output

[2C™ = |2C/SMBus input buffer
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TABLE 1-4: PIC24FJ128GA310 FAMILY PINOUT DESCRIPTIONS (CONTINUED)
) Pin Number/Grid Locator
Function | 6a-pin | 8opin | 00pin | 12pin | 'O | gutier Description
TQFP TQFP TQFP BGA
RPO 16 20 25 K2 /0 ST Remappable Peripheral (input or output).
RP1 15 19 24 K1 110 ST
RP2 42 54 68 E9 110 ST
RP3 44 56 70 D11 110 ST
RP4 43 55 69 E10 110 ST
RP5 — 38 48 K9 lfe} ST
RP6 17 21 26 L1 110 ST
RP7 18 22 27 J3 110 ST
RP8 21 27 32 K4 110 ST
RP9 22 28 33 L4 110 ST
RP10 31 39 49 L10 lfe} ST
RP11 46 58 72 D9 110 ST
RP12 45 57 71 Cc1 /10 ST
RP13 14 18 23 J2 110 ST
RP14 29 35 43 K7 110 ST
RP15 — 43 53 J10 lfe} ST
RP16 33 41 51 K10 110 ST
RP17 32 40 50 L1 110 ST
RP18 11 15 20 H1 110 ST
RP19 6 8 12 F2 110 ST
RP20 53 67 82 B8 110 ST
RP21 4 6 10 E3 110 ST
RP22 51 63 78 B9 110 ST
RP23 50 62 77 A10 110 ST
RP24 49 61 76 A1 110 ST
RP25 52 66 81 C8 110 ST
RP26 5 7 11 F4 110 ST
RP27 8 10 14 F3 110 ST
RP28 12 16 21 H2 110 ST
RP29 30 36 44 L8 lfe} ST
RP30 34 42 52 K11 /10 ST
RP31 — — 39 L6 110 ST
RPI32 — — 40 K6 | ST Remappable Peripheral (input only).
RPI33 — 13 18 G1 | ST
RPI134 — 14 19 G2 | ST
RPI35 — 53 67 E8 | ST
RPI36 — 52 66 E11 | ST
RPI37 48 60 74 B11 | ST
RPI38 — 4 6 D1 | ST
RPI39 — — 7 E4 | ST
RP140 — 5 8 E2 | ST
RPI141 — — 9 E1 | ST
RP142 — 64 79 A9 | ST
RPI43 — 37 47 L9 | ST
Legend: TTL =TTL input buffer ST = Schmitt Trigger input buffer

ANA = Analog level input/output

[2C™ = 12C/SMBus input buffer
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TABLE 1-4: PIC24FJ128GA310 FAMILY PINOUT DESCRIPTIONS (CONTINUED)
Pin Number/Grid Locator
Pin_ : : : : /O Input Description
Function 64-Pin 80-Pin 100-Pin | 121-Pin Buffer
TQFP TQFP TQFP BGA

RTCC 42 54 68 E9 O — Real-Time Clock Alarm/Seconds Pulse Output.
SCL1 37 47 57 H10 110 12c 12C1 Synchronous Serial Clock Input/Output.
SCL2 32 40 58 H11 110 12c 12C2 Synchronous Serial Clock Input/Output.
SCLKI 48 60 74 B11

SDA1 36 46 56 J11 /0 12c 12C1 Data Input/Output.
SDA2 31 39 59 G10 110 12c 12C2 Data Input/Output.
SEGO 4 6 10 E3 (0] — LCD Driver Segment Outputs.
SEG1 8 10 14 F3 0} —

SEG2 11 15 20 H1 o —

SEG3 12 16 21 H2 (0] —

SEG4 13 17 22 J1 o —

SEG5 14 18 23 J2 O —

SEG6 15 19 24 K1 o —

SEG7 16 20 25 K2 O —

SEG8 29 35 43 K7 0} —

SEG9 30 36 44 L8 (6] —

SEG10 31 39 49 L10 (6] —

SEGM1 32 40 50 L11 (6] —

SEG12 33 41 51 K10 o —

SEG13 42 54 68 E9 o —

SEG14 43 55 69 E10 0} —

SEG15 44 56 70 D11 (6] —

SEG16 45 57 71 Cc1 (6] —

SEG17 46 58 72 D9 o —

SEG18 27 33 41 J7 0} —

SEG19 28 34 42 L7 o —

SEG20 49 61 76 A1 o —

SEG21 50 62 77 A10 o —

SEG22 51 63 78 B9 O —

SEG23 52 66 81 Cc8 o —

SEG24 53 67 82 B8 o —

SEG25 54 68 83 D7 o —

SEG26 55 69 84 Cc7 o —

SEG27 58 72 87 B6 o —

SEG28 37 47 57 H10 (6] —

SEG29 23 29 34 L5 O —

SEG30 22 28 33 L4 0} —

SEG31 21 27 32 K4 O —

SEG32 — 4 6 D1 o —

SEG33 — 5 8 E2 o —

SEG34 — 13 18 G1 o —

Legend: TTL =TTL input buffer ST = Schmitt Trigger input buffer

ANA = Analog level input/output

[2C™ = 12C/SMBus input buffer
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TABLE 1-4: PIC24FJ128GA310 FAMILY PINOUT DESCRIPTIONS (CONTINUED)
_ Pin Number/Grid Locator
Fur',:(l;rt]ion 64-Pin | 80-Pin | 100-Pin | 121-Pin | O E';Tﬁfuetr Description
TQFP TQFP TQFP BGA

SEG35 — 14 19 G2 (0] — LCD Driver Segment Outputs.
SEG36 — 23 28 L2 @) —

SEG37 — 24 29 K3 @) —

SEG38 — 37 47 L9 o —

SEG39 — 38 48 K9 @) —

SEG40 — 42 52 K11 ) —

SEG41 — 43 53 J10 ) —

SEG42 — 52 66 EN @) —

SEG43 — 53 67 E8 O —

SEG44 — 64 79 A9 @) —

SEG45 — 65 80 D8 ) —

SEG46 — 74 89 E6 ) —

SEG47 36 46 56 J1 @) —

SEG48 59 73 88 A6 ) —

SEG49 — — 17 G3 O —

SEG50 — 75 90 A5 ) —

SEG51 — — 1 B2 ) —

SEG52 — — 7 E4 ) —

SEG53 — — E1 ) —

SEG54 — — 39 L6 O —

SEG55 — — 40 K6 ) —

SEG56 — — 58 H11 o —

SEG57 — — 59 G10 ) —

SEG58 — — 91 C5 ) —

SEG59 — — 92 B5 ) —

SEG60 — — 95 C4 ) —

SEG61 — — 96 C3 @) —

SEG62 — — 97 A3 ) —

SEG63 — — 100 A1 (6] —

SOSCI 47 59 73 C10 | ANA | Secondary Oscillator/Timer1 Clock Input.
SOSCO 48 60 74 B11 (0] ANA | Secondary Oscillator/Timer1 Clock Output.
T1CK 22 28 33 L4 | ST Timer1 Clock.

TCK 27 33 38 J6 | ST JTAG Test Clock/Programming Clock Input.
TDI 28 34 60 G11 | ST JTAG Test Data/Programming Data Input.
TDO 24 14 61 G9 (0] — JTAG Test Data Output.

TMS 23 13 17 G3 | ST JTAG Test Mode Select Input.
Legend: TTL =TTL input buffer ST = Schmitt Trigger input buffer

ANA = Analog level input/output

[2C™ = 12C/SMBus input buffer
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TABLE 1-4: PIC24FJ128GA310 FAMILY PINOUT DESCRIPTIONS (CONTINUED)
Pin Number/Grid Locator
Pin /o Input D inti
Function | 64-Pin | 80-Pin | 100-Pin | 121-Pin Buffer escription
TQFP TQFP TQFP BGA

VBAT 57 7 86 A7 P — Back-up Battery.

Vcap 56 70 85 B7 P — External Filter Capacitor Connection (regulator
enabled).

VDD 10, 26, 12, 32, 2,16, C2, F8, P — Positive Supply for Peripheral Digital Logic and 1/O

38 48 37,46, | G5, H6, Pins.
62 K8

VLCAP1 5 7 11 F4 | ANA | LCD Drive Charge Pump Capacitor Inputs.

VLCAP2 6 8 12 F2 | ANA

VREF+ — 24 29 K3 | ANA | Comparator/A/D Reference Voltage (low) Input
(default).

VREF- — 23 28 L2 | ANA | Comparator/A/D Reference Voltage (high) Input
(default).

Vss 9,25,41| 11,31, 15, 36, | B10,F5, P — Ground Reference for Logic and I/O Pins.

51 45, 65, | F10, G6,
75 G7
Legend: TTL =TTL input buffer ST = Schmitt Trigger input buffer

ANA = Analog level input/output

[2C™ = 12C/SMBus input buffer
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2.0 GUIDELINES FOR GETTING FIGURE 2-1: RECOMMENDED
STARTED WITH 16-BIT MINIMUM CONNECTIONS
MICROCONTROLLERS

c2@

2.1 Basic Connection Requirements Voo H{

Getting started with the PIC24FJ128GA310 family R1 2 g

family of 16-bit microcontrollers requires attention to a R2 >z

minimal set of device pin connections before MCLR VAP

proceeding with development. W

o ) C1 c7

The following pins must always be connected: l PIC2AFIXXXX l

« All VDD and Vss pins
(see Section 2.2 “Power Supply Pins”) — Vss VDD R

» All AVDD and AVSss pins, regardless of whether or c6 Vss c3@
not the analog device features are used Voo 8 g9 6w
(see Section 2.2 “Power Supply Pins”) zZ =z 2 2

« MCLR pin }_{ %

(see Section 2.3 “Master Clear (MCLR) Pin")
. c5@ c4@

* VCAP pin
(see Section 2.4 “Voltage Regulator Pin (VCAP)")

These pins must also be connected if they are being Key (all values are recommendations):

used in the end application: C1 through C6: 0.1 uF, 20V ceramic

* PGECx/PGEDx pins used for In-Circuit Serial C7: 10 uF, 6.3V or greater, tantalum or ceramic
Programming™ (ICSP™) and debugging purposes R1: 10 kQ

(see Section 2.5 “ICSP Pins”)

* OSCI and OSCO pins when an external oscillator
source is used
(see Section 2.6 “External Oscillator Pins”)

R2: 100Q to 470Q

Note 1: See Section 2.4 “Voltage Regulator Pin
(Vcapr)” for details on selecting the proper
capacitor for Vcap.

Additionally, the following pins may be required: 2 The example shown is for a PIC24F device

with five VDD/VSs and AVDD/AVSS pairs.

Other devices may have more or less pairs;

adjust the number of decoupling capacitors

Note:  The AVDD and AVSs pins must always be appropriately.

connected, regardless of whether any of
the analog modules are being used.

» VREF+/VREF- pins used when external voltage
reference for analog modules is implemented

The minimum mandatory connections are shown in
Figure 2-1.
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2.2 Power Supply Pins
221 DECOUPLING CAPACITORS

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

Consider the following criteria when using decoupling
capacitors:

* Value and type of capacitor: A 0.1 uF (100 nF),
10-20V capacitor is recommended. The capacitor
should be a low-ESR device with a resonance
frequency in the range of 200 MHz and higher.
Ceramic capacitors are recommended.

* Placement on the printed circuit board: The
decoupling capacitors should be placed as close
to the pins as possible. It is recommended to
place the capacitors on the same side of the
board as the device. If space is constricted, the
capacitor can be placed on another layer on the
PCB using a via; however, ensure that the trace
length from the pin to the capacitor is no greater
than 0.25 inch (6 mm).

» Handling high-frequency noise: If the board is
experiencing high-frequency noise (upward of
tens of MHz), add a second ceramic type capaci-
tor in parallel to the above described decoupling
capacitor. The value of the second capacitor can
be in the range of 0.01 pF to 0.001 pF. Place this
second capacitor next to each primary decoupling
capacitor. In high-speed circuit designs, consider
implementing a decade pair of capacitances as
close to the power and ground pins as possible
(e.g., 0.1 uF in parallel with 0.001 pF).

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

222 TANK CAPACITORS

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

2.3 Master Clear (MCLR) Pin

The MCLR pin provides two specific device
functions: device Reset, and device programming
and debugging. If programming and debugging are
not required in the end application, a direct
connection to VDD may be all that is required. The
addition of other components, to help increase the
application’s resistance to spurious Resets from
voltage sags, may be beneficial. A typical
configuration is shown in Figure 2-1. Other circuit
designs may be implemented, depending on the
application’s requirements.

During programming and debugging, the resistance
and capacitance that can be added to the pin must
be considered. Device programmers and debuggers
drive the MCLR pin. Consequently, specific voltage
levels (VIH and VIL) and fast signal transitions must
not be adversely affected. Therefore, specific values
of R1 and C1 will need to be adjusted based on the
application and PCB requirements. For example, it is
recommended that the capacitor, C1, be isolated
from the MCLR pin during programming and
debugging operations by using a jumper (Figure 2-2).
The jumper is replaced for normal run-time
operations.

Any components associated with the MCLR pin
should be placed within 0.25 inch (6 mm) of the pin.

FIGURE 2-2: EXAMPLE OF MCLR PIN
CONNECTIONS
VDD
R1
R2
MCLR
JP PIC24FXXXX

C1

I o

Note 1: R1< 10kQ is recommended. A suggested
starting value is 10 kQ. Ensure that the
MCLR pin VIH and VIL specifications are met.

2: R2 < 470Q will limit any current flowing into
MCLR from the external capacitor, C, in the
event of MCLR pin breakdown, due to
Electrostatic Discharge (ESD) or Electrical
Overstress (EOS). Ensure that the MCLR pin
VIH and VIL specifications are met.
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2.4 Voltage Regulator Pin (VCAP)

A low-ESR (< 5Q) capacitor is required on the VCAP pin
to stabilize the output voltage of the on-chip voltage
regulator . The VCAP pin must not be connected to VDD
and must use a capacitor of 10 yF connected to ground.
The type can be ceramic or tantalum. Suitable examples
of capacitors are shown in Table 2-1. Capacitors with
equivalent specification can be used.

The placement of this capacitor should be close to
VcApP. It is recommended that the trace length not
exceed 0.25inch (6 mm). Refer to Section 32.0
“Electrical Characteristics” for additional
information.

Designers may use Figure2-3 to evaluate ESR
equivalence of candidate devices.

Refer to Section 29.2 “On-Chip Voltage Regulator”
for details on connecting and using the on-chip
regulator.

FIGURE 2-3: FREQUENCY vs. ESR
PERFORMANCE FOR
SUGGESTED Vcap
10
1
g
x 0.1
@
0.01
0.001
0.01 0.1 1 10 100 1000 10,000
Frequency (MHz)
Note: Typical data measurement at 25°C, OV DC bias.

SUITABLE CAPACITOR EQUIVALENTS

TABLE 2-1:

Make Part # Cal\é?argiltgilce Base Tolerance | Rated Voltage | Temp. Range
TDK C3216X7R1C106K 10 pF +10% 16V -55 to 125°C

TDK C3216X5R1C106K 10 yF +10% 16V -55 to 85°C
Panasonic ECJ-3YX1C106K 10 uF +10% 16V -55 to 125°C

Panasonic ECJ-4YB1C106K 10 uF +10% 16V -55 to 85°C
Murata GRM32DR71C106KA01L 10 yF +10% 16V -55 to 125°C

Murata GRM31CR61C106KC31L 10 yF +10% 16V -55 to 85°C

© 2010-2011 Microchip Technology Inc.
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241 CONSIDERATIONS FOR CERAMIC
CAPACITORS

In recent years, large value, low-voltage, surface-mount
ceramic capacitors have become very cost effective in
sizes up to a few tens of microfarad. The low-ESR, small
physical size and other properties make ceramic
capacitors very attractive in many types of applications.

Ceramic capacitors are suitable for use with the inter-
nal voltage regulator of this microcontroller. However,
some care is needed in selecting the capacitor to
ensure that it maintains sufficient capacitance over the
intended operating range of the application.

Typical low-cost, 10 uF ceramic capacitors are available
in X5R, X7R and Y5V dielectric ratings (other types are
also available, but are less common). The initial toler-
ance specifications for these types of capacitors are
often specified as +10% to +20% (X5R and X7R), or
-20%/+80% (Y5V). However, the effective capacitance
that these capacitors provide in an application circuit will
also vary based on additional factors, such as the
applied DC bias voltage and the temperature. The total
in-circuit tolerance is, therefore, much wider than the
initial tolerance specification.

The X5R and X7R capacitors typically exhibit satisfac-
tory temperature stability (ex: £15% over a wide
temperature range, but consult the manufacturer’s data
sheets for exact specifications). However, Y5V capaci-
tors typically have extreme temperature tolerance
specifications of +22%/-82%. Due to the extreme tem-
perature tolerance, a 10 puF nominal rated Y5V type
capacitor may not deliver enough total capacitance to
meet minimum internal voltage regulator stability and
transient response requirements. Therefore, Y5V
capacitors are not recommended for use with the
internal regulator if the application must operate over a
wide temperature range.

In addition to temperature tolerance, the effective
capacitance of large value ceramic capacitors can vary
substantially, based on the amount of DC voltage
applied to the capacitor. This effect can be very signifi-
cant, but is often overlooked or is not always
documented.

Typical DC bias voltage vs. capacitance graph for X7R
type capacitors is shown in Figure 2-4.

FIGURE 2-4: DC BIAS VOLTAGE vs.
CAPACITANCE
CHARACTERISTICS

% ng — I } |
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é 227 7\(W Capaditor| | | | [l

el N

%'70 6.3V Capacitor v 1

o -800 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17
DC Bias Voltage (VDC)

When selecting a ceramic capacitor to be used with the
internal voltage regulator, it is suggested to select a
high-voltage rating, so that the operating voltage is a
small percentage of the maximum rated capacitor volt-
age. For example, choose a ceramic capacitor rated at
16V for the 2.5V or 1.8V core voltage. Suggested
capacitors are shown in Table 2-1.

2.5 ICSP Pins

The PGECx and PGEDx pins are used for In-Circuit
Serial Programming (ICSP) and debugging purposes.
It is recommended to keep the trace length between
the ICSP connector and the ICSP pins on the device as
short as possible. If the ICSP connector is expected to
experience an ESD event, a series resistor is recom-
mended, with the value in the range of a few tens of
ohms, not to exceed 100Q.

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

For device emulation, ensure that the “Communication
Channel Select” (i.e., PGECx/PGEDx pins),
programmed into the device, matches the physical
connections for the ICSP to the Microchip
debugger/emulator tool.

For more information on available Microchip
development tools connection requirements, refer to
Section 30.0 “Development Support”.
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2.6 External Oscillator Pins

Many microcontrollers have options for at least two
oscillators: a high-frequency primary oscillator and a
low-frequency  secondary oscillator (refer to
Section 9.0 “Oscillator Configuration” for details).

The oscillator circuit should be placed on the same
side of the board as the device. Place the oscillator
circuit close to the respective oscillator pins with no
more than 0.5inch (12 mm) between the circuit
components and the pins. The load capacitors should
be placed next to the oscillator itself, on the same side
of the board.

Use a grounded copper pour around the oscillator cir-
cuit to isolate it from surrounding circuits. The
grounded copper pour should be routed directly to the
MCU ground. Do not run any signal traces or power
traces inside the ground pour. Also, if using a two-sided
board, avoid any traces on the other side of the board
where the crystal is placed.

Layout suggestions are shown in Figure 2-5. In-line
packages may be handled with a single-sided layout
that completely encompasses the oscillator pins. With
fine-pitch packages, it is not always possible to com-
pletely surround the pins and components. A suitable
solution is to tie the broken guard sections to a mirrored
ground layer. In all cases, the guard trace(s) must be
returned to ground.

In planning the application’s routing and 1/O assign-

ments, ensure that adjacent port pins, and other

signals in close proximity to the oscillator, are benign

(i.e., free of high frequencies, short rise and fall times

and other similar noise).

For additional information and design guidance on

oscillator circuits, please refer to these Microchip

Application Notes, available at the corporate web site

(www.microchip.com):

» ANB826, “Crystal Oscillator Basics and Crystal
Selection for rfPIC™ and PICmicro® Devices”

« ANS849, “Basic PICmicro® Oscillator Design”

« AN943, “Practical PICmicro® Oscillator Analysis
and Design”

* AN949, “Making Your Oscillator Work”

FIGURE 2-5: SUGGESTED
PLACEMENT OF THE

OSCILLATOR CIRCUIT

Single-Sided and In-line Layouts:

Copper Pour Primary Oscillator
(tied to ground) Crystal

DEVICE PINS

Prima
Oscillatrgr

Secondary

Oscillator
Crystal

Q

Sec Oscillator: C1 Sec Oscillator: C2

Fine-Pitch (Dual-Sided) Layouts:

Top Layer Copper Pour
(tied to ground)

Bottom Layer

Copper Pour— g -
(tied to ground) v

0SCo

Oscillator
GND & Crystal

C1

056 / .

DEVICE PINS
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2.7 Configuration of Analog and
Digital Pins During ICSP
Operations

If an ICSP compliant emulator is selected as a debug-
ger, it automatically initializes all of the A/D input pins
(ANx) as “digital” pins. Depending on the particular
device, this is done by setting all bits in the ADnPCFG
register(s), or clearing all bit in the ANSx registers.

All PIC24F devices will have either one or more
ADNPCFG registers or several ANSx registers (one for
each port); no device will have both. Refer to
Section 11.2 “Configuring Analog Port Pins
(ANSx)” for more specific information.

The bits in these registers that correspond to the A/D
pins that initialized the emulator must not be changed
by the user application firmware; otherwise,
communication errors will result between the debugger
and the device.

If your application needs to use certain A/D pins as
analog input pins during the debug session, the user
application must modify the appropriate bits during
initialization of the A/D module, as follows:

» For devices with an ADnPCFG register, clear the
bits corresponding to the pin(s) to be configured
as analog. Do not change any other bits, particu-
larly those corresponding to the PGECx/PGEDx
pair, at any time.

» For devices with ANSx registers, set the bits
corresponding to the pin(s) to be configured as
analog. Do not change any other bits, particularly
those corresponding to the PGECx/PGEDX pair,
at any time.

When a Microchip debugger/emulator is used as a
programmer, the user application firmware must
correctly configure the ADNPCFG or ANSXx registers.
Automatic initialization of this register is only done
during debugger operation. Failure to correctly
configure the register(s) will result in all A/D pins being
recognized as analog input pins, resulting in the port
value being read as a logic ‘0’, which may affect user
application functionality.

2.8 Unused 1/Os

Unused I/O pins should be configured as outputs and
driven to a logic low state. Alternatively, connect a 1 kQ
to 10 kQ resistor to Vss on unused pins and drive the
output to logic low.
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3.0 CPU

Note: This data sheet summarizes the features of
this group of PIC24F devices. It is not
intended to be a comprehensive reference
source. For more information, refer to the
“PIC24F Family Reference Manual”,
Section 44. “CPU with Extended Data
Space (EDS)” (DS39732). The information
in this data sheet supersedes the
information in the FRM.

The PIC24F CPU has a 16-bit (data) modified Harvard
architecture with an enhanced instruction set and a
24-bit instruction word with a variable length opcode
field. The Program Counter (PC) is 23 bits wide and
addresses up to 4M instructions of user program
memory space. A single-cycle instruction prefetch
mechanism is used to help maintain throughput and
provides predictable execution. All instructions execute
in a single cycle, with the exception of instructions that
change the program flow, the double-word move
(MOV. D) instruction and the table instructions.
Overhead-free program loop constructs are supported
using the REPEAT instructions, which are interruptible
at any point.

PIC24F devices have sixteen, 16-bit working registers
in the programmer’s model. Each of the working
registers can act as a data, address or address offset
register. The 16t working register (W15) operates as a
Software Stack Pointer for interrupts and calls.

The lower 32 Kbytes of the data space can be
accessed linearly. The upper 32 Kbytes of the data
space are referred to as extended data space to which
the extended data RAM, EPMP memory space or
program memory can be mapped.

The Instruction Set Architecture (ISA) has been
significantly enhanced beyond that of the PIC18, but
maintains an acceptable level of backward compatibil-
ity. All PIC18 instructions and addressing modes are
supported, either directly, or through simple macros.
Many of the ISA enhancements have been driven by
compiler efficiency needs.

The core supports Inherent (no operand), Relative,
Literal and Memory Direct Addressing modes, along
with three other groups of addressing modes. All
modes support Register Direct and various Register
Indirect modes. Each group offers up to seven
addressing modes. Instructions are associated with
predefined addressing modes depending upon their
functional requirements.

For most instructions, the core is capable of executing
a data (or program data) memory read, a working reg-
ister (data) read, a data memory write and a program
(instruction) memory read per instruction cycle. As a
result, three parameter instructions can be supported,
allowing trinary operations (that is, A + B = C) to be
executed in a single cycle.

A high-speed, 17-bit x 17-bit multiplier has been
included to significantly enhance the core arithmetic
capability and throughput. The multiplier supports
Signed, Unsigned and Mixed mode, 16-bit x 16-bit or
8-bit x 8-bit, integer multiplication. All multiply
instructions execute in a single cycle.

The 16-bit ALU has been enhanced with integer divide
assist hardware that supports an iterative non-restoring
divide algorithm. It operates in conjunction with the
REPEAT instruction looping mechanism and a selection
of iterative divide instructions to support 32-bit (or
16-bit), divided by 16-bit, integer signed and unsigned
division. All divide operations require 19 cycles to
complete but are interruptible at any cycle boundary.

The PIC24F has a vectored exception scheme with up
to 8 sources of non-maskable traps and up to 118 inter-
rupt sources. Each interrupt source can be assigned to
one of seven priority levels.

A block diagram of the CPU is shown in Figure 3-1.

3.1 Programmer’s Model

The programmer’s model for the PIC24F is shown in
Figure 3-2. All registers in the programmer’s model are
memory mapped and can be manipulated directly by
instructions. A description of each register is provided
in Table 3-1. All registers associated with the
programmer’s model are memory mapped.

© 2010-2011 Microchip Technology Inc.
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FIGURE 3-1: PIC24F CPU CORE BLOCK DIAGRAM
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Support 0 16
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TABLE 3-1: CPU CORE REGISTERS
Register(s) Name Description
WO through W15 Working Register Array
PC 23-Bit Program Counter
SR ALU STATUS Register
SPLIM Stack Pointer Limit Value Register
TBLPAG Table Memory Page Address Register
RCOUNT Repeat Loop Counter Register
CORCON CPU Control Register
DISICNT Disable Interrupt Count Register
DSRPAG Data Space Read Page Register
DSWPAG Data Space Write Page Register
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FIGURE 3-2: PROGRAMMER’S MODEL
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w8 Registers
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PC Program Counter
7
Table Memory Page
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9
| DSRPAG Data Space Read Page Register
8
| DSWPAG Data Space Write Page Register
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Registers or bits are shadowed for PUSH. S and POP. S instructions.

ALU STATUS Register (SR)

CPU Control Register (CORCON)

Disable Interrupt Count Register
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3.2 CPU Control Registers

REGISTER 3-1: SR: ALU STATUS REGISTER

u-0 u-0 uU-0 uU-0 uU-0 u-0 u-0 R/W-0
— — — — — — — DC
bit 15 bit 8
R/W-0) R/w-0®) R/w-0®) R-0 R/W-0 R/W-0 R/W-0, R/W-0
IPL2() IPL1) IPLO®) RA N oV z C
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR 1’ = Bitis set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-9 Unimplemented: Read as ‘0’
bit 8 DC: ALU Half Carry/Borrow bit
1 = A carry out from the 4™ low-order bit (for byte-sized data) or 8" low-order bit (for word-sized data)
of the result occurred
0 = No carry out from the 4™ or 8" low-order bit of the result has occurred
bit 7-5 IPL<2:0>: CPU Interrupt Priority Level Status bits(1+?)
111 = CPU interrupt priority level is 7 (15); user interrupts are disabled
110 = CPU interrupt priority level is 6 (14)
101 = CPU interrupt priority level is 5 (13)
100 = CPU interrupt priority level is 4 (12)
011 = CPU interrupt priority level is 3 (11)
010 = CPU interrupt priority level is 2 (10)
001 = CPU interrupt priority level is 1 (9)
000 = CPU interrupt priority level is 0 (8)
bit 4 RA: REPEAT Loop Active bit
1 = REPEAT loop in progress
0 = REPEAT loop not in progress
bit 3 N: ALU Negative bit
1 = Result was negative
0 = Result was not negative (zero or positive)
bit 2 OV: ALU Overflow bit
1 = Overflow occurred for signed (2's complement) arithmetic in this arithmetic operation
0 = No overflow has occurred
bit 1 Z: ALU Zero bit
1 = An operation, which affects the Z bit, has set it at some time in the past
0 = The most recent operation, which affects the Z bit, has cleared it (i.e., a non-zero result)
bit 0 C: ALU Carry/Borrow bit
1 = A carry out from the Most Significant bit of the result occurred
0 = No carry out from the Most Significant bit of the result occurred
Note 1: The IPL Status bits are read-only when NSTDIS (INTCON1<15>) = 1.
2:  The IPL Status bits are concatenated with the IPL3 (CORCON<3>) bit to form the CPU Interrupt Priority

Level (IPL). The value in parentheses indicates the IPL when IPL3 = 1.

DS39996F-page 38 © 2010-2011 Microchip Technology Inc.




PIC24FJ128GA310 FAMILY

REGISTER 3-2: CORCON: CPU CORE CONTROL REGISTER

uU-0 uU-0 uU-0 uU-0 U-0 uU-0 uU-0 uU-0
bit 15 bit 8
uU-0 U-0 u-0 u-0 R/C-0 R-1 uU-0 uU-0
— — — — IPL3M r — —
bit 7 bit 0
Legend: C = Clearable bit r = Reserved bit
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-4 Unimplemented: Read as ‘0’
bit 3 IPL3: CPU Interrupt Priority Level Status bit™®

1 = CPU interrupt priority level is greater than 7
0 = CPU interrupt priority level is 7 or less

bit 2 Reserved: Read as ‘1’
bit 1-0 Unimplemented: Read as ‘0’

Note 1: The IPL3 bit is concatenated with the IPL<2:0> bits (SR<7:5>) to form the CPU interrupt priority level; see
Register 3-1 for bit description.
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3.3 Arithmetic Logic Unit (ALU)

The PIC24F ALU is 16 bits wide and is capable of addi-
tion, subtraction, bit shifts and logic operations. Unless
otherwise mentioned, arithmetic operations are 2’s
complement in nature. Depending on the operation, the
ALU may affect the values of the Carry (C), Zero (Z),
Negative (N), Overflow (OV) and Digit Carry (DC)
Status bits in the SR register. The C and DC Status bits
operate as Borrow and Digit Borrow bits, respectively,
for subtraction operations.

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

The PIC24F CPU incorporates hardware support for
both multiplication and division. This includes a
dedicated hardware multiplier and support hardware
for 16-bit divisor division.

3.3.1 MULTIPLIER

The ALU contains a high-speed, 17-bit x 17-bit
multiplier. It supports unsigned, signed or mixed sign
operation in several multiplication modes:

3.3.2 DIVIDER

The divide block supports signed and unsigned integer
divide operations with the following data sizes:

1. 32-bit signed/16-bit signed divide
2. 32-bit unsigned/16-bit unsigned divide
3. 16-bit signed/16-bit signed divide
4. 16-bit unsigned/16-bit unsigned divide

The quotient for all divide instructions ends up in WO
and the remainder in W1. Sixteen-bit signed and
unsigned DI V instructions can specify any W register
for both the 16-bit divisor (Wn), and any W register
(aligned) pair (W(m + 1):Wm) for the 32-bit dividend.
The divide algorithm takes one cycle per bit of divisor,
so both 32-bit/16-bit and 16-bit/16-bit instructions take
the same number of cycles to execute.

3.3.3 MULTI-BIT SHIFT SUPPORT

The PIC24F ALU supports both single bit and
single-cycle, multi-bit arithmetic and logic shifts.
Multi-bit shifts are implemented using a shifter block,
capable of performing up to a 15-bit arithmetic right
shift, or up to a 15-bit left shift, in a single cycle. All
multi-bit shift instructions only support Register Direct
Addressing for both the operand source and result
destination.

A full summary of instructions that use the shift

1. 16-bit x 16-bit signed operation is provided in Table 3-2.
2. 16-bit x 16-bit unsigned
3. 16-bit signed x 5-bit (literal) unsigned
4. 16-bit unsigned x 16-bit unsigned
5. 16-bit unsigned x 5-bit (literal) unsigned
6. 16-bit unsigned x 16-bit signed
7. 8-bit unsigned x 8-bit unsigned
TABLE 3-2: INSTRUCTIONS THAT USE THE SINGLE BIT AND MULTI-BIT SHIFT OPERATION
Instruction Description
ASR Arithmetic shift right source register by one or more bits.
SL Shift left source register by one or more bits.
LSR Logical shift right source register by one or more bits.
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4.0 MEMORY ORGANIZATION

As Harvard architecture devices, PIC24F micro-
controllers feature separate program and data memory
spaces and busses. This architecture also allows direct
access of program memory from the data space during
code execution.

4.1 Program Memory Space

The program address memory space of the
PIC24FJ128GA310 family devices is 4M instructions.
The space is addressable by a 24-bit value derived

from either the 23-bit Program Counter (PC) during pro-
gram execution, or from table operation or data space
remapping, as described in Section 4.3 “Interfacing
Program and Data Memory Spaces”.

User access to the program memory space is restricted
to the lower half of the address range (000000h to
7TFFFFFh). The exception is the use of TBLRD/ TBLWI'
operations, which use TBLPAG<7> to permit access to
the Configuration bits and Device ID sections of the
configuration memory space.

Memory maps for the PIC24FJ128GA310 family of
devices are shown in Figure 4-1.

FIGURE 4-1: PROGRAM SPACE MEMORY MAP FOR PIC24FJ128GA310 FAMILY DEVICES
PIC24FJ64GA3XX PIC24F128GA3XX
T GOTO Instruction GOTOlInstruction 88888%
Reset Address Reset Address 000004h
Interrupt Vector Table Interrupt Vector Table 0000FEh
000100h
Reserved Reserved 000104h
Alternate Vector Table Alternate Vector Table 0001FEh
000200h
User Flash
Program Memory
(22K instructions) P User Flash
rogram Memory
Flash ConfigWords | | (44K instructions) 00ABFEh
00ACO00h
3 0157FEh
Flash Config Word
(t/)g_ ash Config Words 015800h
2
S
IS
(3]
=
8 Unimplemented .
2 Read 0' Unimplemented
7FFFFER
800000h
AA
A
Reserved Reserved
[0}
()
@
Q.
2 F7FFFEh
5 F80000h
% Device Config Registers Device Config Registers F8000Eh
= F80010h
c
i}
E
=}
2 Reserved Reserved
5
o
FEFFFEh
FFO000h
Y DEVID (2) DEVID (2)
AR FFFFFEh
Note: Memory areas are not shown to scale.
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411 PROGRAM MEMORY
ORGANIZATION

The program memory space is organized in
word-addressable blocks. Although it is treated as
24 bits wide, it is more appropriate to think of each
address of the program memory as a lower and upper
word, with the upper byte of the upper word being
unimplemented. The lower word always has an even
address, while the upper word has an odd address
(Figure 4-2).

Program memory addresses are always word-aligned
on the lower word and addresses are incremented or
decremented by two during code execution. This
arrangement also provides compatibility with data
memory space addressing and makes it possible to
access data in the program memory space.

41.2 HARD MEMORY VECTORS

All PIC24F devices reserve the addresses between
000000h and 000200h for hard-coded program execu-
tion vectors. A hardware Reset vector is provided to
redirect code execution from the default value of the
PC on device Reset to the actual start of code. A GOTO
instruction is programmed by the user at 000000h with
the actual address for the start of code at 000002h.

PIC24F devices also have two interrupt vector tables,
located from 000004h to 0000FFh and 000100h to
0001FFh. These vector tables allow each of the many
device interrupt sources to be handled by separate
ISRs. A more detailed discussion of the interrupt vector
tables is provided in Section 8.1 “Interrupt Vector
Table”.

41.3 FLASH CONFIGURATION WORDS

In PIC24FJ128GA310 family devices, the top four words
of on-chip program memory are reserved for configura-
tion information. On device Reset, the configuration
information is copied into the appropriate Configuration
register. The addresses of the Flash Configuration Word
for devices in the PIC24FJ128GA310 family are shown
in Table 4-1. Their location in the memory map is shown
with the other memory vectors in Figure 4-1.

The Configuration Words in program memory are a
compact format. The actual Configuration bits are
mapped in several different registers in the configuration
memory space. Their order in the Flash Configuration
Words does not reflect a corresponding arrangement in
the configuration space. Additional details on the device
Configuration Words are provided in Section 29.0
“Special Features”.

TABLE 4-1: FLASH CONFIGURATION
WORDS FOR
PIC24FJ128GA310 FAMILY
DEVICES

Program
Device Memory
(Words)

Configuration Word
Addresses

PIC24FJ64GA3XX 22,016 |00ABF8h:00ABFEh

PIC24FJ128GA3XX | 44,032 |0157F8h:0157FEh

FIGURE 4-2: PROGRAM MEMORY ORGANIZATION

msw most significant word least significant word PC Address

Address ~ N ~ (Isw Address)
23 16 8 0
0x000001 00000000 0x000000
0x000003 00000000 0x000002
0x000005 00000000 0x000004
0x000007 00000000 0x000006
Program Memory Instruction Width
‘Phantom’ Byte
(read as ‘0’)
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4.2 Data Memory Space

This data sheet summarizes the features of
this group of PIC24F devices. It is not
intended to be a comprehensive reference
source. For more information, refer to the
“PIC24F Family Reference Manual’,
Section 45. “Data Memory with
Extended Data Space (EDS)” (DS39733).
The information in this data sheet
supersedes the information in the FRM.

Note:

The PIC24F core has a 16-bit wide data memory space,
addressable as a single linear range. The data space is
accessed using two Address Generation Units (AGUs),
one each for read and write operations. The data space
memory map is shown in Figure 4-3.

The 16-bit wide data addresses in the data memory
space point to bytes within the Data Space (DS). This
gives a DS address range of 64 Kbytes or 32K words.
The lower half (0000h to 7FFFh)
implemented (on-chip) memory addresses.

is used for

The upper half of data memory address space (8000h to
FFFFh) is used as a window into the Extended Data
Space (EDS). This allows the microcontroller to directly
access a greater range of data beyond the standard
16-bit address range. EDS is discussed in detail in
Section 4.2.5 “Extended Data Space (EDS)".

The lower half of DS is compatible with previous PIC24F
microcontrollers without EDS. All PIC24FJ128GA310
family devices implement 8 Kbytes of data RAM in the
lower half of DS, from 0800h to 27FFh.

4.2.1 DATA SPACE WIDTH

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

FIGURE 4-3: DATA SPACE MEMORY MAP FOR PIC24FJ128GA310 FAMILY DEVICES
MSB LSB
Address M§B L§B Address
N \
T
- 0001h SFR Space 0000h }SFR
07FFh ! 07FEh_J Space Near
0801h | 0800h Data Space
1FFFh | 1FFEh
- -8 Kbytes Data RAM-
2001h vies e 2000h -\
Lower 32 Kbytes 2801h" I 2800h EDS Page 0x1
Data Space S | (32 Kbytes)
) ! Internal Extended
Unimplemented EDS Page 0x2 Data RAM (66 Kbytes)
| (32 Kbytes)
7FFFh 7FFEh
o | EPMP Memory Space
/~ 8001h ; 8000h EDS Page 0x3 (2 Kbytes) | | ’ Ve
I
I
EDS Page Ox4
EDS Window
Upper 32 Kbytes 2 [
Data Space | EDS Page 0x1FF Y,
EDS Page 0x200 | |
| Program Space Visibility
| — Area to Access Lower
| EDS Page 0x2FF Word of Program Memory
=
FFFFh EDS Page 0x300
~ ! FFFER 9 Program Space Visibility
~ Area to Access Upper
Word of Program Memory
EDS Page Ox3FF )

Note: Memory areas not shown to scale.
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422 DATA MEMORY ORGANIZATION

AND ALIGNMENT

To maintain backward compatibility with PIC® MCUs and
improve data space memory usage efficiency, the
PIC24F instruction set supports both word and byte
operations. As a consequence of byte accessibility, all
EA calculations are internally scaled to step through
word-aligned memory. For example, the core recognizes
that Post-Modified Register Indirect Addressing mode
[Ws++] will result in a value of Ws + 1 for byte operations
and Ws + 2 for word operations.

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

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

All byte loads into any W register are loaded into the
LSB. The Most Significant Byte (MSB) is not modified.

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

Although most instructions are capable of operating on
word or byte data sizes, it should be noted that some
instructions operate only on words.

423 NEAR DATA SPACE

The 8-Kbyte area between 0000h and 1FFFh is
referred to as the near data space. Locations in this
space are directly addressable via a 13-bit absolute
address field within all memory direct instructions. The
remainder of the data space is addressable indirectly.
Additionally, the whole data space is addressable using
MOV instructions, which support Memory Direct
Addressing with a 16-bit address field.

424 SPECIAL FUNCTION REGISTER

(SFR) SPACE

The first 2 Kbytes of the near data space, from 0000h
to 07FFh, are primarily occupied with Special Function
Registers (SFRs). These are used by the PIC24F core
and peripheral modules for controlling the operation of
the device.

SFRs are distributed among the modules that they con-
trol and are generally grouped together by module.
Much of the SFR space contains unused addresses;
these are read as ‘0’. A diagram of the SFR space,
showing where the SFRs are actually implemented, is
shown in Table 4-2. Each implemented area indicates
a 32-byte region where at least one address is imple-
mented as an SFR. A complete list of implemented
SFRs, including their addresses, is shown in Tables 4-3
through 4-34.

TABLE 4-2: IMPLEMENTED REGIONS OF SFR DATA SPACE
SFR Space Address
xx00 | xx20 xx40 XX60 xx80 | XXAO0 | xxCO0 xXEO
000h Core ICN Interrupts —
100h Timers Capture — Compare =
200h ’cm | UART |SPWART| — — | uart | IS
300h A/D/CTMU — DMA —
400h — — — — — ] — ANA|  —
500h — — — — LCD | = LCD
600h EPMP RTC/CMP CRC — PPS ‘ —
700h — — System [NWMPMD| — | — | — | —
Legend: — = No implemented SFRs in this block
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TABLE 4-3: CPU CORE REGISTERS MAP

File Name Addr Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 R(—:"Asltlets
WREGO 0000 Working Register 0 0000
WREGH1 0002 Working Register 1 0000
WREG2 0004 Working Register 2 0000
WREG3 0006 Working Register 3 0000
WREG4 0008 Working Register 4 0000
WREG5 000A Working Register 5 0000
WREG6 000C Working Register 6 0000
WREG7 000E Working Register 7 0000
WREGS8 0010 Working Register 8 0000
WREG9 0012 Working Register 9 0000
WREG10 0014 Working Register 10 0000
WREG11 0016 Working Register 11 0000
WREG12 0018 Working Register 12 0000
WREG13 001A Working Register 13 0000
WREG14 001C Working Register 14 0000
WREG15 001E Working Register 15 0800
SPLIM 0020 Stack Pointer Limit Value Register XXXX
PCL 002E Program Counter Low Word Register 0000
PCH 0030 — — — — — — — | — Program Counter Register High Byte 0000
DSRPAG 0032 — — — — — — Extended Data Space Read Page Address Register 0001
DSWPAG 0034 — — — — — — — | Extended Data Space Write Page Address Register 0001
RCOUNT 0036 Repeat Loop Counter Register XXXX
SR 0042 — — — — — — — DC IPL2 IPL1 IPLO RA N oV z C 0000
CORCON 0044 — — — — — — — — — — — — IPL3 r — — 0004
DISICNT 0052 — — Disable Interrupts Counter Register XXXX
TBLPAG 0054 — — — I =T =T =1T=1T= Table Memory Page Address Register 0000
Legend: — = unimplemented, read as ‘0’; r = reserved, do not modify. Reset values are shown in hexadecimal.
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TABLE 4-4: ICN REGISTER MAP

e | addr|  Bit1s Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit8 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BIt0 | pl
CNPD1 |0056 | CN15PDE | CN14PDE | CN13PDE | CN12PDE | CN11PDE | CN10PDE | CN9PDE | CN8PDE | CN7PDE | CN6PDE | CNSPDE | CN4PDE | CN3PDE | CN2PDE — — 0000
CNPD2 |0058 | CN31PDE | CN30OPDE | CN29PDE | CN28PDE | CN27PDE | CN26PDE | CN25PDE | CN24PDE | CN23PDE | CN22PDE |CN21PDE®|CN20PDE®|CN19PDE® | CN18PDE | CN17PDE | CN16PDE | 0000
CNPD3 | 005A |CN47PDEW | CN46PDE@ | CN45PDE™M | CN44PDEM | CN43PDE™ | CN42PDE™M | CN41PDE™ | CN40PDE@ | CN39PDE® | CN38PDE@ | CN37PDE | CN36PDE@ | CN35PDE® | CN34PDE® | CN33PDE@| CN32PDE | 0000
CNPD4 |005C| CNB3PDE | CN62PDE | CN61PDE | CN6OPDE | CN59PDE | CN58PDE | CN57PDE | CNS6PDE | CN55PDE | CN54PDE | CN53PDE | CN52PDE | CN51PDE | CN50PDE | CN49PDE |CN48PDE®| 0000
CNPD5 | 005E |CN79PDE®)| CN78PDE™M | cN77PDEM | CN76PDE® | CN75PDE@ | CN74PDEM | CN73PDE | CN72PDE | CN71PDE | CN70PDE | CN69PDE | CN68PDE |CN67PDE( | CN66PDE | CN65PDE | CN64PDE | 0000
CNPD6 | 0060 — — — — — — — — — — — CN84PDE | CN83PDE® | cN82PDE® | CN81PDE® | CN8OPDE®)| 0000
CNEN1 |0062| CN15IE CN14IE CN13IE CN12IE CNMIE CN10IE CNOIE CNSIE CN7IE CN6IE CN5IE CN4IE CN3IE CN2IE — — 0000
CNEN2 |0064| CN31IE CN30IE CN29IE CN28IE CN27IE CN26IE CN25IE CN24IE CN23IE CN22IE | CN21IE® | CN20IE®W | CN19IE® | CN18IE CN17IE CN16IE | 0000
CNEN3 [0066 | CN47IE®W | CN46lE® | CN45IE® | CN44IED | CN43IEW | CN42IED | CN41IE® | CN40IE@ | CN39IE@ | CN38IE@ | CN37IE@ | CN36IE@ | CN35IE@ | CN34IE@ | CN33IE@ | CN32IE | 0000
CNEN4 |0068| CNG63IE CN62IE CN61IE CN60IE CN59IE CNS58IE CN57IE CN56IE CN55IE CN54IE CNS53IE CN52IE CN51IE CN50IE CN49IE | CN48IE@ | 0000
CNEN5 [006A| CN79IE@ | CN78IE®W | CN77IE® | CN76IE@ | CN75IE@ | CN74IE® | CN73IE CNT72IE CN71IE CN70IE CN69IE CN68IE | CN67IE® | CNe6lE®) | CN65IE CNB4IE | 0000
CNEN6 |006C = = = — = — — = — = — CN84IE | CNS3IE® | CN82IE@ | CN81IE® | CN8OIE@ | 0000
CNPU1 |006E| CN15PUE | CN14PUE | CN13PUE | CN12PUE | CN11PUE | CN1OPUE | CN9PUE | CNSPUE | CN7PUE | CN6PUE | CNSPUE | CN4PUE | CN3PUE | CN2PUE — — 0000
CNPU2 |0070| CN31PUE | CN3OPUE | CN29PUE | CN28PUE | CN27PUE | CN26PUE | CN25PUE | CN24PUE | CN23PUE | CN22PUE |CN21PUE®|CN20PUE®|CN19PUE® | CN18PUE | CN17PUE | CN16PUE | 0000
CNPU3 | 0072 |CN47PUE® | CN46PUE®M | CN45PUE™M | CN44PUE® | CN43PUE® | CN42PUE®M | CN41PUE™M | CN40PUE®) | CN39PUE® | CN38PUE® | CN37PUE® | CN36PUE® | CN35PUE® | CN34PUE® | CN33PUE®)| CN32PUE | 0000
CNPU4 | 0074 | CN63PUE | CN62PUE | CN61PUE | CNBOPUE | CN59PUE | CN58PUE | CN57PUE | CNS6PUE | CN55PUE | CN54PUE | CN53PUE | CN52PUE | CN51PUE | CN5S0PUE | CN49PUE |CN48PUE®@| 0000
CNPU5 | 0076 | CN79PUE®@ | CN78PUE® | CN77PUE™M | CN76PUE® | CN75PUE®@ | CN74PUEM | CN73PUE | CN72PUE | CN71PUE | CN70PUE | CNB9PUE | CN68PUE | CN67PUE™M | CN66PUE™M | CNBSPUE | CNB4PUE | 0000
CNPU6 | 0078 — — — — — — — — — — — CNB84PUE | CN83PUE® | CN82PUE@ | CN81PUE®@ | CNBOPUE@| 0000
Legend: — =unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: These bits are unimplemented in 64-pin devices, read as ‘0’.

2: These bits are unimplemented in 64-pin and 80-pin devices, read as ‘0’.
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TABLE 4-5: INTERRUPT CONTROLLER REGISTER MAP

NFairlr?e Addr Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Reéléts
INTCON1| 0080 | NSTDIS — — — — — — — — — — MATHERR [ ADDRERR | STKERR | OSCFAIL — 0000
INTCON2 | 0082 | ALTIVT DISI — — — — — — — — — INT4EP | INT3EP | INT2EP | INT1EP | INTOEP | 0000
IFSO 0084 — DMA1IF | AD1IF U1TXIF | UIRXIF | SPHIF SPF1IF T3IF T2IF OC2IF IC2IF DMAOIF T1IF OC1IF IC1IF INTOIF | 0000
IFS1 0086 | U2TXIF | U2RXIF INT2IF T5IF T4IF OCA4IF OC3IF | DMA2IF — IC7IF — INT1IF CNIF CMIF MI2C1IF | SI2C1IF | 0000
IFS2 0088 — DMA4IF | PMPIF — OCT7IF OC6IF OC5IF IC6IF IC5IF IC4IF IC3IF DMASIF — — SPI2IF SPF2IF | 0000
IFS3 008A — RTCIF DMASIF — — — — — — INT4IF INT3IF — — MI2C2IF | SI2C2IF — 0000
IFS4 008C — — CTMUIF — — — — LVDIF — — — — CRCIF U2ERIF | U1ERIF — 0000
IFS5 008E — — — — — — U4TXIF | U4RXIF | U4ERIF — — — U3TXIF | U3RXIF | USERIF — 0000
IFS6 0090 — — — — — — — — — — — LCDIF — — — — 0000
IFS7 0092 — — — — — — — — — — JTAGIF — — — — — 0000
IECO 0094 — DMA1IE | AD1IE UITXIE | UIRXIE | SPHIE SPF1IE T3IE T2IE OC2IE IC2IE DMAOIE T1IE OC1IE IC1IE INTOIE | 0000
IEC1 0096 | U2TXIE | U2RXIE | INT2IE T5IE T4IE OC4IE OC3IE | DMA2IE — IC7IE — INT1IE CNIE CMIE MI2C1IE | SI2C1IE | 0000
IEC2 0098 — DMA4IE | PMPIE — OCT7IE OCS6IE OC5IE IC6IE IC5IE IC4IE IC3IE DMASIE — — SPI2IE | SPF2IE | 0000
IEC3 009A — RTCIE | DMASIE — — — — — — INT4IE INT3IE — — MI2C2IE | SI2C2IE — 0000
IEC4 009C — — CTMUIE — — — — LVDIE — — — — CRCIE U2ERIE | U1ERIE — 0000
IEC5 009E — — — — — — U4TXIE | U4RXIE | U4ERIE — — — U3TXIE | U3RXIE | U3ERIE — 0000
IEC6 00A0 — — — — — — — — — — — LCDIE — — — — 0000
IEC7 00A2 — — — — — — — — — — JTAGIE — — — — — 0000
IPCO 00A4 — T1IP2 T1IP1 T1IPO — OC1IP2 | OC1IP1 | OC1IPO — IC11P2 IC1IP1 IC11PO — INTOIP2 | INTOIP1 | INTOIPO | 4444
IPC1 00A6 — T2IP2 T2IP1 T2IPO — OC2IP2 | OC2IP1 | OC2IPO — IC21P2 IC2IP1 IC2IPO — DMAOIP2 | DMAOQIP1 | DMAOIPO | 4444
IPC2 00A8 — U1RXIP2 | UIRXIP1 | UTRXIPO — SPIMIP2 | SPIMIP1 | SPI1IPO — SPF1IP2 | SPF1IP1 | SPF1IPO — T3IP2 T3IP1 T3IPO 4444
IPC3 00AA — — — — — DMA1IP2 | DMA1IP1 | DMA1IPO — AD1IP2 | AD1IP1 | AD1IPO — U1TXIP2 | UTTXIP1 | UTTXIPO | 0044
IPC4 00AC — CNIP2 CNIP1 CNIPO — CMIP2 CMIP1 CMIPO — MI2C1IP2 | MI2C1IP1 | MI2C11PO — SI2C1IP2 | SI2C1IP1 | SI2C1IP0 | 4444
IPC5 00AE — — — — — IC71P2 IC7IP1 IC71PO — — — — — INT1IP2 | INT1IP1 | INT1IPO | 4404
IPC6 00BO — T4IP2 T4IP1 T4IPO — OC4IP2 | OC4IP1 | OC4IPO — OC3IP2 | OC3IP1 | OC3IPO — DMA2IP2 | DMA2IP1 | DMA2IPO | 4444
IPC7 00B2 — U2TXIP2 | U2TXIP1 | U2TXIPO — U2RXIP2 | U2RXIP1 | U2RXIPO — INT2IP2 | INT2IP1 | INT2IPO — T5IP2 T5IP1 T5IPO 4444
IPC8 00B4 — — — — — — — — — SPI2IP2 | SPI2IP1 | SPI2IPO — SPF2IP2 | SPF2IP1 | SPF2IPO | 0044
IPC9 00B6 — IC51P2 IC5IP1 IC51PO — IC41P2 IC41P1 IC41PO — IC3IP2 IC3IP1 IC3IPO — DMA3IP2 | DMA3IP1 | DMA3IPO | 4444
IPC10 00B8 — OC7IP2 | OC7IP1 | OC7IPO — OCe6lP2 | OC6IP1 | OC6IPO — OC5IP2 | OC5IP1 | OCS5IPO — IC61P2 IC6IP1 IC6IPO | 4444
IPC11 00BA — — — — — DMA4IP2 | DMA4IP1 | DMA4IPO — PMPIP2 | PMPIP1 | PMPIPO — — — — 0440
IPC12 00BC — — — — — MI2C2IP2 | MI2C2IP1 | MI2C2IPO — SI2C2IP2 | SI2C2IP1 | SI2C2IP0 — — — — 0440
IPC13 00BE — — — — — INT4IP2 | INT4IP1 | INT4IPO — INT3IP2 | INT3IP1 | INT3IPO — — — — 0440
IPC15 00Cc2 — — — — — RTCIP2 | RTCIP1 | RTCIPO — DMA5IP2 | DMAS5IP1 | DMASIPO — — — — 0440
Legend: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-5: INTERRUPT CONTROLLER REGISTER MAP (CONTINUED)

N';irlnee Addr Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Relzltlets
IPC16 00C4 — CRCIP2 | CRCIP1 | CRCIPO — U2ERIP2 | U2ERIP1 | U2ERIPO — U1ERIP2 | U1ERIP1 | U1ERIPO — — — — 4440
IPC18 00C8 — — — — — — — — — — — — — LVDIP2 LVDIP1 LVDIPO | 0004
IPC19 00CA — — — — — — — — — CTMUIP2 | CTMUIP1 | CTMUIPO — — — — 0040
IPC20 oocc — U3TXIP2 | U3TXIP1 | U3TXIPO — U3RXIP2 | U3RXIP1 | U3RXIPO — U3ERIP2 | U3ERIP1 | U3ERIPO — — — — 4440
IPC21 00CE — U4ERIP2 | U4ERIP1 | U4ERIPO — — — — — — — — — — — — 4000
IPC22 00DO0 — — — — — — — — — U4TXIP2 | U4TXIP1 | U4TXIPO — U4RXIP2 | U4RXIP1 | U4RXIPO | 0044
IPC25 00D6 — — — — — — — — — — — — — LCDIP2 | LCDIP1 LCDIPO | 0004
IPC29 00DE — — — — — — — — — JTAGIP2 | JTAGIP1 | JTAGIPO — — — — 0040
INTTREG| 00EO | CPUIRQ — VHOLD — ILR3 ILR2 ILR1 ILRO — VECNUMS6 | VECNUM5 | VECNUM4 | VECNUM3 | VECNUM2 | VECNUM1 | VECNUMO| 0000
Legend: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

TABLE 4-6: TIMER REGISTER MAP

File Name| Addr Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Rezlelzts
TMR1 0100 Timer1 Register 0000
PR1 0102 Timer1 Period Register FFFF
TiIcON | o104 | ToN | — [T soL | — — | — | mecst|TEcso| — [ TeaTE [Tckpst|Tckeso| — ] Tsync | Tcs — | oooo
TMR2 0106 Timer2 Register 0000
TMR3HLD | 0108 Timer3 Holding Register (for 32-bit timer operations only) 0000
TMR3 010A Timer3 Register 0000
PR2 010C Timer2 Period Register FFFF
PR3 010E Timer3 Period Register FFFF
T2CON 0110 TON — TSIDL — — — — — — TGATE | TCKPS1 | TCKPSO T32 — TCS — 0000
T3CON 0112 TON — TSIDL — — — — — — TGATE | TCKPS1 | TCKPSO — — TCS — 0000
TMR4 0114 Timer4 Register 0000
TMR5HLD | 0116 Timer5 Holding Register (for 32-bit operations only) 0000
TMR5 0118 Timer5 Register 0000
PR4 011A Timer4 Period Register FFFF
PR5 011C Timer5 Period Register FFFF
T4CON 01ME TON — TSIDL — — — — — — TGATE | TCKPS1 | TCKPSO T45 — TCS — 0000
T5CON 0120 TON — TSIDL — — — — — — TGATE | TCKPS1 | TCKPSO — — TCS — 0000
Legend: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-7: INPUT CAPTURE REGISTER MAP

we | addr | Bit1s | Biti4 | Biti3 | Bit12 | Bit1l | Bt | Bito Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bito | ol
IC1CON1 | 0140 — — ICSIDL ICTSEL2 | ICTSEL1 | ICTSELO — — — IC1 ICIO ICOV ICBNE ICM2 ICM1 ICMO 0000
IC1CON2 | 0142 — — — — — — — 1C32 ICTRIG | TRIGSTAT — SYNCSEL4 | SYNCSEL3 | SYNCSEL2 | SYNCSEL1 | SYNCSELO| 000D
IC1BUF 0144 Input Capture 1 Buffer Register 0000
IC1TMR 0146 Timer Value 1 Register XXXX
IC2CON1 | 0148 — — ICSIDL ICTSEL2 | ICTSEL1 | ICTSELO — — — IC1 ICIO ICOV ICBNE ICM2 ICM1 ICMO 0000
IC2CON2 | 014A — — — — — — — 1C32 ICTRIG | TRIGSTAT — SYNCSEL4 | SYNCSEL3 | SYNCSEL2 | SYNCSEL1 | SYNCSELO| 000D
IC2BUF 014C Input Capture 2 Buffer Register 0000
IC2TMR 014E Timer Value 2 Register XXXX
IC3CON1 | 0150 — — ICSIDL ICTSEL2 | ICTSEL1 | ICTSELO — — — ICI1 ICIO ICOV ICBNE ICM2 ICM1 ICMO 0000
IC3CON2 | 0152 — — — — — — — IC32 ICTRIG | TRIGSTAT — SYNCSEL4 | SYNCSEL3 | SYNCSEL2 | SYNCSEL1 | SYNCSELO| 000D
IC3BUF 0154 Input Capture 3 Buffer Register 0000
IC3TMR 0156 Timer Value 3 Register XXXX
ICACON1 | 0158 — — ICSIDL ICTSEL2 | ICTSEL1 | ICTSELO — — — IC1 ICIO ICOV ICBNE ICM2 ICM1 ICMO 0000
IC4ACON2 | 015A — — — — — — — IC32 ICTRIG | TRIGSTAT — SYNCSEL4 | SYNCSEL3 | SYNCSEL2 | SYNCSEL1 | SYNCSELO| 000D
IC4BUF 015C Input Capture 4 Buffer Register 0000
ICATMR 015E Timer Value 4 Register XXXX
IC5CON1 | 0160 — — ICSIDL ICTSEL2 | ICTSEL1 | ICTSELO — — — IC1 ICIO ICOV ICBNE ICM2 ICM1 ICMO 0000
IC5CON2 | 0162 — — — — — — — 1C32 ICTRIG | TRIGSTAT — SYNCSEL4 | SYNCSEL3 | SYNCSEL2 | SYNCSEL1 | SYNCSELO| 000D
IC5BUF 0164 Input Capture 5 Buffer Register 0000
IC5TMR 0166 Timer Value 5 Register XXXX
IC6CON1 | 0168 — — ICSIDL ICTSEL2 | ICTSEL1 | ICTSELO — — — IC1 ICIO ICOV ICBNE ICM2 ICM1 ICMO 0000
IC6CON2 | 016A — — — — — — — IC32 ICTRIG | TRIGSTAT — SYNCSEL4 | SYNCSEL3 | SYNCSEL2 | SYNCSEL1 | SYNCSELO| 000D
IC6BUF 016C Input Capture 6 Buffer Register 0000
IC6TMR 016E Timer Value 6 Register XXXX
IC7CON1 | 0170 — — ICSIDL ICTSEL2 | ICTSEL1 | ICTSELO — — — IC1 ICIO ICOV ICBNE ICM2 ICM1 ICMO 0000
IC7TCON2 | 0172 — — — — — — — 1C32 ICTRIG | TRIGSTAT — SYNCSEL4 | SYNCSEL3 | SYNCSEL2 | SYNCSEL1 | SYNCSELO| 000D
IC7BUF 0174 Input Capture 7 Buffer Register 0000
IC7TTMR 0176 Timer Value 7 Register XXXX
Legend: — =unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-8: OUTPUT COMPARE REGISTER MAP
File Name | Addr | Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Réltlats
OC1CON1| 0190 — — OCSIDL | OCTSEL2 | OCTSEL1 | OCTSELO | ENFLT2 | ENFLT1 ENFLTO OCFLT2 | OCFLT1 OCFLTO | TRIGMODE oCcm2 OoCcM1 OCMO 0000
OC1CON2| 0192 | FLTMD | FLTOUT | FLTTRIEN | OCINV — DCB1 DCBO 0C32 OCTRIG | TRIGSTAT | OCTRIS | SYNCSEL4 | SYNCSEL3 | SYNCSEL2 | SYNCSEL1 | SYNCSELO | 000C
OC1RS 0194 Output Compare 1 Secondary Register 0000
OC1R 0196 Output Compare 1 Register 0000
OC1TMR | 0198 Timer Value 1 Register XXXX
OC2CON1 | 019A — — OCSIDL | OCTSEL2 | OCTSEL1 | OCTSELO | ENFLT2 | ENFLT1 ENFLTO OCFLT2 | OCFLT1 OCFLTO | TRIGMODE OoCM2 OoCM1 OCMO 0000
OC2CON2| 019C | FLTMD | FLTOUT | FLTTRIEN | OCINV — DCB1 DCBO 0C32 OCTRIG | TRIGSTAT | OCTRIS | SYNCSEL4 | SYNCSEL3 | SYNCSEL2 | SYNCSEL1 | SYNCSELO | 000C
OC2RS 019E QOutput Compare 2 Secondary Register 0000
OC2R 01A0 Output Compare 2 Register 0000
OC2TMR | 01A2 Timer Value 2 Register XXXX
OC3CON1 | 01A4 — — OCSIDL | OCTSEL2 | OCTSEL1 | OCTSELO | ENFLT2 | ENFLT1 ENFLTO OCFLT2 | OCFLT1 OCFLTO | TRIGMODE oCcMm2 OoCcM1 OCMO 0000
OC3CON2| 01A6 | FLTMD | FLTOUT | FLTTRIEN | OCINV — DCB1 DCBO 0C32 OCTRIG | TRIGSTAT | OCTRIS | SYNCSEL4 | SYNCSEL3 | SYNCSEL2 | SYNCSEL1 | SYNCSELO | 000C
OC3RS 01A8 Output Compare 3 Secondary Register 0000
OC3R 01AA Output Compare 3 Register 0000
OC3TMR | 01AC Timer Value 3 Register XXXX
OC4CON1 | 01AE — — OCSIDL | OCTSEL2 | OCTSEL1 | OCTSELO | ENFLT2 | ENFLT1 ENFLTO OCFLT2 | OCFLT1 OCFLTO | TRIGMODE OoCM2 OoCM1 OCMO 0000
OC4CON2| 01B0 | FLTMD | FLTOUT | FLTTRIEN | OCINV — DCB1 DCBO 0C32 OCTRIG | TRIGSTAT | OCTRIS | SYNCSEL4 | SYNCSEL3 | SYNCSEL2 | SYNCSEL1 | SYNCSELO | 000C
OC4RS 01B2 QOutput Compare 4 Secondary Register 0000
OC4R 01B4 Output Compare 4 Register 0000
OC4TMR | 01B6 Timer Value 4 Register XXXX
OC5CON1 | 01B8 — — OCSIDL | OCTSEL2 | OCTSEL1 | OCTSELO | ENFLT2 | ENFLT1 ENFLTO OCFLT1 OCFLT1 OCFLTO | TRIGMODE oCcMm2 OoCcM1 OCMO 0000
OC5CON2 | 01BA | FLTMD | FLTOUT | FLTTRIEN | OCINV — DCB1 DCBO 0C32 OCTRIG | TRIGSTAT | OCTRIS | SYNCSEL4 | SYNCSEL3 | SYNCSEL2 | SYNCSEL1 | SYNCSELO | 000C
OC5RS 01BC Output Compare 5 Secondary Register 0000
OC5R 01BE Output Compare 5 Register 0000
OC5TMR | 01CO Timer Value 5 Register XXXX
OCBCON1 | 01C2 — — OCSIDL | OCTSEL2 | OCTSEL1 | OCTSELO | ENFLT2 | ENFLT1 ENFLTO OCFLT2 | OCFLT1 OCFLTO | TRIGMODE oCcMm2 OoCcM1 OCMO 0000
OC6CON2 | 01C4 | FLTMD | FLTOUT | FLTTRIEN | OCINV — DCB1 DCBO 0C32 OCTRIG | TRIGSTAT | OCTRIS | SYNCSEL4 | SYNCSEL3 | SYNCSEL2 | SYNCSEL1 | SYNCSELO | 000C
OC6RS 01C6 QOutput Compare 6 Secondary Register 0000
OC6R 01C8 Output Compare 6 Register 0000
OC6TMR | 01CA Timer Value 6 Register XXXX
Legend: — =unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-8: OUTPUT COMPARE REGISTER MAP (CONTINUED)
File Name| Addr Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8 Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 1 Bit 0 ReASIEIEtS
OC7CON1| 01CC — — OCSIDL | OCTSEL2 | OCTSEL1 | OCTSELO | ENFLT2 ENFLT1 ENFLTO OCFLT2 OCFLT1 OCFLTO | TRIGMODE OCM2 OCM1 OCMO 0000
OC7CON2| 01CE | FLTMD | FLTOUT | FLTTRIEN | OCINV — DCB1 DCBO 0C32 OCTRIG | TRIGSTAT | OCTRIS | SYNCSEL4 | SYNCSEL3 | SYNCSEL2 | SYNCSEL1 | SYNCSELO | 000C
OC7RS 01D0 Output Compare 7 Secondary Register 0000
OC7R 01D2 Output Compare 7 Register 0000
OC7TMR | 01D4 Timer Value 7 Register XXXX
Legend: — =unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-9: 12C™ REGISTER MAP
File Name Addr Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Reéltlets
12C1RCV 0200 — — — — — — — — Receive Register 0000
12C1TRN 0202 — — — — — — — — Transmit Register OOFF
12C1BRG 0204 — — — — — — — Baud Rate Generator Register 0000
12C1CON 0206 12CEN — 12CSIDL | SCLREL | IPMIEN A10M DISSLW SMEN GCEN STREN | ACKDT | ACKEN RCEN PEN RSEN SEN 1000
12C1STAT 0208 | ACKSTAT | TRSTAT — — — BCL GCSTAT | ADD10 IWCOL 12COoV D/A P S RIW RBF TBF 0000
12C1ADD 020A — — — — — — Address Register 0000
12C1MSK 020C — — — — — — Address Mask Register 0000
12C2RCV 0210 — — — — — — — — Receive Register 0000
12C2TRN 0212 — — — — — — — — Transmit Register 00FF
12C2BRG 0214 — — — — — — — Baud Rate Generator Register 0000
12C2CON 0216 12CEN — 12CSIDL | SCLREL | IPMIEN A10M DISSLW SMEN GCEN STREN ACKDT ACKEN RCEN PEN RSEN SEN 1000
12C2STAT 0218 | ACKSTAT | TRSTAT — — — BCL GCSTAT | ADD10 IWCOL 12COoV D/A P S RIW RBF TBF 0000
12C2ADD 021A — — — — — — Address Register 0000
12C2MSK 021C — — — — — — Address Mask Register 0000
Legend: — =unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-10: UART REGISTER MAPS
File Name | Addr Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 R(eéltlets
U1MODE 0220 UARTEN — USIDL IREN RTSMD — UEN1 UENO WAKE LPBACK ABAUD RXINV BRGH PDSEL1 | PDSELO | STSEL | 0000
U1STA 0222 | UTXISEL1 | UTXINV | UTXISELO — UTXBRK | UTXEN UTXBF TRMT URXISEL1 | URXISELO | ADDEN RIDLE PERR FERR OERR URXDA | 0110
U1TXREG 0224 — — — — — — — Transmit Register XXXX
U1RXREG 0226 — — — — — — — Receive Register 0000
U1BRG 0228 Baud Rate Generator Prescaler Register 0000
U2MODE 0230 UARTEN — USIDL IREN RTSMD — UEN1 UENO WAKE LPBACK ABAUD RXINV BRGH PDSEL1 | PDSELO | STSEL | 0000
U2STA 0232 | UTXISEL1 | UTXINV | UTXISELO — UTXBRK | UTXEN UTXBF TRMT URXISEL1 | URXISELO | ADDEN RIDLE PERR FERR OERR URXDA | 0110
U2TXREG 0234 — — — — — — — Transmit Register XXXX
U2RXREG 0236 — — — — — — — Receive Register 0000
U2BRG 0238 Baud Rate Generator Prescaler Register 0000
U3MODE 0250 UARTEN — uSIDL IREN RTSMD — UEN1 UENO WAKE LPBACK | ABAUD RXINV BRGH PDSEL1 | PDSELO | STSEL | 0000
U3STA 0252 | UTXISEL1 | UTXINV | UTXISELO — UTXBRK | UTXEN UTXBF TRMT URXISEL1 | URXISELO | ADDEN RIDLE PERR FERR OERR URXDA | 0110
U3TXREG 0254 — — — — — — — Transmit Register XXXX
U3RXREG 0256 — — — — — — — Receive Register 0000
U3BRG 0258 Baud Rate Generator Prescaler Register 0000
U4MODE 02B0 UARTEN — USIDL IREN RTSMD — UEN1 UENO WAKE LPBACK ABAUD RXINV BRGH PDSEL1 | PDSELO | STSEL | 0000
U4STA 02B2 | UTXISEL1 | UTXINV | UTXISELO — UTXBRK | UTXEN UTXBF TRMT URXISEL1 | URXISELO | ADDEN RIDLE PERR FERR OERR URXDA | 0110
U4TXREG 02B4 — — — — — — — Transmit Register XXXX
U4RXREG 02B6 — — — — — — — Receive Register 0000
U4BRG 02B8 Baud Rate Generator Prescaler Register 0000
Legend: — =unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-11: SPI REGISTER MAP
File Name | Addr Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 R:sltlats
SPI1STAT 0240 | SPIEN — SPISIDL — — SPIBEC2 | SPIBEC1 | SPIBECO | SRMPT | SPIROV | SRXMPT | SISEL2 | SISEL1 | SISELO | SPITBF | SPIRBF | 0000
SPI1CON1 | 0242 — — — DISSCK | DISSDO | MODE16| SMP CKE SSEN CKP MSTEN | SPRE2 | SPRE1 | SPREO | PPRE1 PPREO | 0000
SPIMCON2 | 0244 | FRMEN | SPIFSD |SPIFPOL — — — — — — — — — — — SPIFE | SPIBEN | 0000
SPI1BUF 0248 Transmit and Receive Buffer 0000
SPI2STAT 0260 | SPIEN — SPISIDL — — SPIBEC2 | SPIBEC1 | SPIBECO | SRMPT | SPIROV | SRXMPT | SISEL2 | SISEL1 | SISELO | SPITBF | SPIRBF | 0000
SPI2CON1 | 0262 — — — DISSCK | DISSDO | MODE16| SMP CKE SSEN CKP MSTEN | SPRE2 | SPRE1 | SPREO | PPRE1 PPREO | 0000
SPI2CON2 | 0264 | FRMEN | SPIFSD | SPIFPOL — — — — — — — — — — — SPIFE | SPIBEN | 0000
SPI2BUF 0268 Transmit and Receive Buffer 0000
Legend: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-12: PORTA REGISTER MAP(
File Addr | Bit15 | Bit14 | Bit13 | Bit12 | Bit1l | Bit10 Bit9 Bitg8 | Bit7® | Bite@ | Bit5@ | Bit4® | Bit3® | Bit2@ | Bit1@ | Bito® All
Name Resets
TRISA 02C0 | TRISA15 | TRISA14 — — — TRISA10 | TRISA9 — TRISA7 | TRISA6 | TRISA5 | TRISA4 | TRISA3 | TRISA2 | TRISA1 | TRISAO | C6FF
PORTA 02C2 RA15 RA14 — — — RA10 RA9 — RA7 RA6 RA5 RA4 RA3 RA2 RA1 RAO XXXX
LATA 02C4 | LATA15 | LATA14 — — — LATA10 | LATA9 — LATA7 LATAG LATAS LATA4 LATA3 LATA2 LATA1 LATAO XXXX
ODCA 02C6 | ODA15 | ODA14 — — — ODA10 ODA9 — ODA7 ODA6 ODA5 ODA4 ODA3 ODA2 ODA1 ODAO 0000
Legend: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal. Reset values shown are for 100-pin devices.
Note 1: PORTA and all associated bits are unimplemented in 64-pin devices and read as ‘0’.
2: These bits are also unimplemented in 80-pin devices, read as ‘0’
TABLE 4-13: PORTB REGISTER MAP
File Addr Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 All
Name Resets
TRISB 02C8 | TRISB15 | TRISB14 | TRISB13 | TRISB12 | TRISB11 | TRISB10 | TRISB9 | TRISB8 | TRISB7 | TRISB6 | TRISB5 | TRISB4 | TRISB3 | TRISB2 | TRISB1 | TRISBO | FFFF
PORTB 02CA RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO XXXX
LATB 02CC | LATB15 | LATB14 | LATB13 | LATB12 | LATB11 | LATB10 | LATB9 LATB8 LATB7 LATB6 LATB5 LATB4 LATB3 LATB2 LATB1 LATBO XXXX
ODCB 02CE ODB15 | ODB14 | ODB13 | ODB12 | ODB11 ODB10 ODB9 ODB8 OoDB7 ODB6 ODB5 ODB4 ODB3 ODB2 ODB1 ODBO 0000

Legend: Reset values are shown in hexadecimal.
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TABLE 4-14:. PORTC REGISTER MAP
File Addr | Bit15 | Bit14 | Bit13 Bit 12 Bit11 | Bit10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 40 | Bit3®@ | Bit2® | Bit1® Bit 0 All
Name Resets
TRISC 02D0 | TRISC15 — — TRISC12 — — — — — — — TRISC4 | TRISC3 | TRISC2 | TRISC1 — 901E
PORTC | 02D2 [RC15G# | RC14®) | RC13®) | RC120) — — — — — — — RC4 RC3 RC2 RC1 — XXXX
LATC 02D4 | LATC15 | LATC14 | LATC13 | LATC12 — — — — — — — LATC4 LATC3 LATC2 LATCA — XXXX
oDCC 02D6 ODC15 | ODC14 | ODC13 | ODC12 — — — — — — — ODC4 ODC3 OoDC2 OoDC1 — 0000
Legend: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal. Reset values shown are for 100-pin devices.
Note 1: These bits are unimplemented in 64-pin and 80-pin devices, read as ‘0.
2: These bits are unimplemented in 64-pin devices, read as ‘0’.
3: RC12 and RC15 are only available when the primary oscillator is disabled or when EC mode is selected (POSCMD<1:0> Configuration bits = 11 or 00); otherwise read as ‘0.
4: RC15 is only available when the POSCMD<1:0> Configuration bits = 11 or 00 and the OSCIOFN Configuration bit = 1.
5: RC13 and RC14 are input ports only and cannot be used as output ports.
TABLE 4-15: PORTD REGISTER MAP
File Addr | Bit 15 | Bit 14® | Bit 13 | Bit 120 | Bit11 | Bit10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 All
Name Resets
TRISD 02D8 | TRISD15 | TRISD14 | TRISD13 | TRISD12 | TRISD11 | TRISD10 | TRISD9 | TRISD8 | TRISD7 | TRISD6 | TRISD5 | TRISD4 | TRISD3 | TRISD2 | TRISD1 | TRISDO | FFFF
PORTD 02DA RD15 RD14 RD13 RD12 RD11 RD10 RD9 RD8 RD7 RD6 RD5 RD4 RD3 RD2 RD1 RDO XXXX
LATD 02DC | LATD15 | LATD14 | LATD13 | LATD12 | LATD11 | LATD10 | LATD9 LATD8 LATD7 LATD6 LATD5 LATD4 LATD3 LATD2 LATD1 LATDO XXXX
OoDCD 02DE ODD15 | ODD14 | ODD13 | ODD12 | ODD11 ODD10 ODD9 ODD8 ODD7 ODD6 ODD5 ODD4 ODD3 ODD2 ODD1 ODDO 0000
Legend: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal. Reset values shown are for 100-pin devices.
Note 1: These bits are unimplemented in 64-pin devices, read as ‘0.
TABLE 4-16: PORTE REGISTER MAP
File . . . ; . ; <o) o) ) ) . . . . ; ) All
Addr Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
Name Resets
TRISE 02E0 — — — — — — TRISE9 | TRISE8 | TRISE7 | TRISE6 | TRISE5 | TRISE4 | TRISE3 | TRISE2 | TRISE1 | TRISEO 03FF
PORTE | 02E2 — — — — — — RE9 RE8 RE7 RE6 RE5 RE4 RE3 RE2 RE1 REO XXXX
LATE 02E4 — — — — — — LATE9 LATE8 LATE7 LATE6 LATE5S LATE4 LATE3 LATE2 LATE1 LATEO XXXX
ODCE 02E6 — — — — — — ODE9 ODES8 ODE7 ODE6 ODE5 ODE4 ODE3 ODE2 ODE1 ODEO 0000
Legend: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal. Reset values shown are for 100-pin devices.

Note 1: These bits are unimplemented in 64-pin devices, read as ‘0.
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TABLE 4-17: PORTF REGISTER MAP

File | addr | Bit15 Bit 14 | Bit 13® | Bit 12 | Bit11 Bit 10 Bit 9 Bit8® | Bit7® Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Al

Name Resets
TRISF 02E8 — — TRISF13 | TRISF12 — — — TRISF8 | TRISF7 | TRISF6 | TRISF5 | TRISF4 | TRISF3 | TRISF2 | TRISF1 | TRISFO 31FF
PORTF | 02EA — — RF13 RF12 — — — RF8 RF7 RF6 RF5 RF4 RF3 RF2 RF1 RFO XXXX
LATF 02EC — — LATF13 | LATF12 — — — LATF8 LATF7 LATF6 LATF5 LATF4 LATF3 LATF2 LATF1 LATFO XXXX
ODCF 02EE — — ODF13 | ODF12 — — — ODF8 ODF7 ODF6 ODF5 ODF4 ODF3 ODF2 ODF1 ODFO 0000
Legend: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal. Reset values shown are for 100-pin devices.
Note 1: These bits are unimplemented in 64-pin devices, read as ‘0.

2: These bits are unimplemented in 64-pin and 80-pin devices, read as ‘0’.
TABLE 4-18: PORTG REGISTER MAP
File | addr | Bit15® | Bit 14® | Bit13® | Bit12® | Bit11 | Bit10 Bit 9 Bit 8 Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1@ | Bito®@ Al

Name Resets
TRISG 02F0 | TRISG15 | TRISG14 | TRISG13 | TRISG12 — — TRISGY9 | TRISG8 | TRISG7 | TRISG6 — — TRISG3 | TRISG2 | TRISG1 | TRISGO F3CF
PORTG | 02F2 RG15 RG14 RG13 RG12 — — RG9 RG8 RG7 RG6 — — RG3 RG2 RG1 RGO XXXX
LATG 02F4 | LATG15 | LATG14 | LATG13 | LATG12 — — LATG9 LATG8 LATG7 LATG6 — — LATG3 LATG2 LATG1 LATGO XXXX
ODCG 02F6 | ODG15 | ODG14 | ODG13 | ODG12 — — ODG9 ODG8 ODG7 ODG6 — — ODG3 ODG2 ODG1 ODGO 0000
Legend: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal. Reset values shown are for 100-pin devices.
Note 1: These bits are unimplemented in 64-pin and 80-pin devices, read as ‘0.

2: These bits are unimplemented in 64-pin devices, read as ‘0’.

TABLE 4-19: PAD CONFIGURATION REGISTER MAP (PADCFG1)

File Name | Addr Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 R:szlclets
PADCFG1 | 02FC — — — — — — — — — — — — — — — PMPTTL | 0000

Legend: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-20: A/D REGISTER MAP

File Name Addr Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ReAsltletS
ADC1BUFO 0300 A/D Data Buffer 0/Threshold for Channel 0 XXXX
ADC1BUF1 0302 A/D Data Buffer 1/Threshold for Channel 1 XXXX
ADC1BUF2 0304 A/D Data Buffer 2/Threshold for Channel 2 XXXX
ADC1BUF3 0306 A/D Data Buffer 3/Threshold for Channel 3 XXXX
ADC1BUF4 0308 A/D Data Buffer 4/Threshold for Channel 4 XXXX
ADC1BUF5 030A A/D Data Buffer 5/Threshold for Channel 5 XXXX
ADC1BUF6 030C A/D Data Buffer 6/Threshold for Channel 6 XXXX
ADC1BUF7 030E A/D Data Buffer 7/Threshold for Channel 7 XXXX
ADC1BUF8 0310 A/D Data Buffer 8/Threshold for Channel 8 XXXX
ADC1BUF9 0312 A/D Data Buffer 9/Threshold for Channel 9 XXXX
ADC1BUF10 | 0314 A/D Data Buffer 10/Threshold for Channel 10 XXXX
ADC1BUF11 | 0316 A/D Data Buffer 11/Threshold for Channel 11 XXXX
ADC1BUF12 | 0318 A/D Data Buffer 12/Threshold for Channel 12 XXXX
ADC1BUF13 | 031A A/D Data Buffer 13/Threshold for Channel 13/Threshold for Channel 0 in Windowed Compare XXXX
ADC1BUF14 | 031C A/D Data Buffer 14/Threshold for Channel 14/Threshold for Channel 1 in Windowed Compare XXXX
ADC1BUF15 | 031E A/D Data Buffer 15/Threshold for Channel 15/Threshold for Channel 2 in Windowed Compare XXXX
ADC1BUF16 | 0320 A/D Data Buffer 16/Threshold for Channel 16/Threshold for Channel 3 in Windowed Compare(l) XXXX
ADC1BUF17 | 0322 A/D Data Buffer 17/Threshold for Channel 17/Threshold for Channel 4 in Windowed Compare(l) XXXX
ADC1BUF18 | 0324 A/D Data Buffer 18/Threshold for Channel 18/Threshold for Channel 5 in Windowed Compare(l) XXXX
ADC1BUF19 | 0326 A/D Data Buffer 19/Threshold for Channel 19/Threshold for Channel 6 in Windowed Compare(l) XXXX
ADC1BUF20 | 0328 A/D Data Buffer 20/Threshold for Channel 20/Threshold for Channel 7 in Windowed Compare(l) XXXX
ADC1BUF21 | 032A A/D Data Buffer 21/Threshold for Channel 21/Threshold for Channel 8 in Windowed Compare(l) XXXX
ADC1BUF22 | 032C A/D Data Buffer 22/Threshold for Channel 22/Threshold for Channel 9 in Windowed Compare(l) XXXX
ADC1BUF23 | 032E A/D Data Buffer 23/Threshold for Channel 23/Threshold for Channel 10 in Windowed Compare(l) XXXX
ADC1BUF24 | 0330 A/D Data Buffer 24/Threshold for Channel 24/Threshold for Channel 11 in Windowed Compare XXXX
ADC1BUF25 | 0332 A/D Data Buffer 25/Threshold for Channel 25/Threshold for Channel 12 in Windowed Compare XXXX
AD1CON1 0340 ADON — ADSIDL | DMABM | DMAEN |MODE12| FORM1 | FORMO | SSRC3 | SSRC2 | SSRC1 | SSRCO — ASAM SAMP DONE | 0000
AD1CON2 0342 | PVCFG1 | PVCFGO | NVCFGO | OFFCAL |BUFREGEN| CSCNA — — BUFS SMPI4 SMPI3 SMPI2 SMPI1 SMPIO BUFM ALTS 0000
AD1CON3 0344 ADRC | EXTSAM |PUMPEN| SAMC4 | SAMC3 | SAMC2 | SAMC1 | SAMCO | ADCS7 | ADCS6 | ADCS5 | ADCS4 | ADCS3 | ADCS2 | ADCS1 | ADCS0O | 0000
AD1CHS 0348 | CHONB2 | CHONB1 | CHONBO | CHOSB4 | CHOSB3 | CHOSB2 | CHOSB1 | CHOSBO | CHONA2 | CHONA1 | CHONAO | CHOSA4 | CHOSA3 | CHOSA2 | CHOSA1 | CHOSAO | 0000
AD1CSSH 034E — CSS30 | CSS29 | CsSs28 CSs27 CSS26 | CSS25 | CSS24 | CSS23 | CSS22 | CSS21 | CSS20 | CSS19 | CSS18 | €CSS17 | CSS16 | 0000
AD1CSSL 0350 | CSS15 | CSS14 | CSS13 | CSS12 CSSs11 CSS10 CSSs9 CSSs8 CSss7 CSS6 CSSs5 CSs4 CSS3 CSSs2 CSs1 CSS0 0000
Legend: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

Note 1: These bits are unimplemented in 64-pin and 80-pin devices, read as ‘0.
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TABLE 4-20: A/D REGISTER MAP (CONTINUED)

File Name | Addr Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Rt:;ltlats
AD1CON4 0352 — — — — — — — — — — — — — DMABL2 | DMABL1 | DMABLO | 0000
AD1CON5 0354 ASEN LPEN |[CTMREQ| BGREQ — — ASINT1 | ASINTO — — — — WM1 WMO CM1 CMO 0000
AD1CHITH | 0356 — — — — — —  |CHH25M [ CHH24®W | cHH23®M | cHH22M | CHH21® | cHH20® | CHH19®W | CHH18W | CHH17M | CHH16@W | 0000
AD1CHITL 0358 | CHH15 | CHH14 | CHH13 | CHH12 CHH11 CHH10 CHH9 CHH8 CHH7 CHH6 CHH5 CHH4 CHH3 CHH2 CHH1 CHHO 0000
AD1CTMENH| 0360 — CTMEN30 | CTMEN29 | CTMEN28 | CTMEN27 | CTMEN26 | CTMEN25 | CTMEN24 | CTMEN23 | CTMEN22 | CTMEN21 | CTMEN20 | CTMEN19 | CTMEN18 | CTMEN17 | CTMEN16| 0000
AD1CTMENL | 0362 |CTMEN15|CTMEN14|CTMEN13|CTMEN12| CTMEN11 |CTMEN10| CTMEN9 | CTMEN8 | CTMEN7 | CTMENG | CTMEN5 | CTMEN4 | CTMEN3 | CTMEN2 | CTMEN1 | CTMENO | 0000
AD1DMBUF 0364 Conversion Data Buffer (Extended Buffer mode) XXXX
Legend: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

Note 1: These bits are unimplemented in 64-pin and 80-pin devices, read as ‘0.
TABLE 4-21: CTMU REGISTER MAP

File Name | Addr | Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Reé:ltlats
CTMUCON1 | 035A | CTMUEN — CTMUSIDL | TGEN EDGEN | EDGSEQEN| IDISSEN | CTTRIG — — — — — — — — 0000
CTMUCON2 | 035C |EDG1MOD | EDG1POL | EDG1SEL3 | EDG1SEL2 | EDG1SEL1| EDG1SELO | EDG2STAT | EDG1STAT [ EDG2MOD | EDG2POL | EDG2SEL3 | EDG2SEL2 | EDG2SEL1 [ EDG2SELO| — — 0000
CTMUICON | 035E | ITRIM5 ITRIM4 ITRIM3 ITRIM2 ITRIM1 ITRIMO IRNG1 IRNGO — — — — — — — — 0000
Legend: — =unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

TABLE 4-22: ANALOG CONFIGURATION REGISTER MAP

File Name | Addr Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Re'iléts
ANCFG 04DE — — — — — — — — — — — — — VBG6EN | VBG2EN | VBGEN | 0000
ANSA 04E0 — — — — — — — — | ANSA7™ | ANSAEW — — — — — — 00C0
ANSB 04E2 | ANSB15 | ANSB14 | ANSB13 | ANSB12 | ANSB11 | ANSB10 | ANSB9 | ANSB8 | ANSB7 | ANSB6 | ANSB5 | ANSB4 | ANSB3 | ANSB2 | ANSB1 | ANSBO | FFFF
ANSC 04E4 — — — — — — — — — — —  |ANsCa® | — — — — 0010
ANSD 04E6 — — — — ANSD11 | ANSD10 — — ANSD7 | ANSD6 — — — — — — 0CCco
ANSE 04E8 — — — — — — | ANSE9®@ — ANSE7 | ANSE6 | ANSE5 | ANSE4 — — — — 02F0
ANSG 04EC — — — — — — ANSG9 | ANSG8 | ANSG7 | ANSG6 — — — — — — 03C0
Legend: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

Note 1: These bits are unimplemented in 64-pin and 80-pin devices, read as ‘0.
2: These bits are unimplemented in 64-pin devices. In 80-pin devices, this bit needs to be cleared to get digital functionality on RE9.
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TABLE 4-23: DMA REGISTER MAP

ATINVA 0TEVOBCT 4t cOld

File Name | Addr Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ReAslelzts
DMACON 0380 | DMAEN — — — — — — — — — — — — — — PRSSEL | 0000
DMABUF 0382 DMA Transfer Data Buffer 0000
DMAL 0384 DMA High Address Limit 0000
DMAH 0386 DMA Low Address Limit 0000
DMACHO 0388 — — — — — NULLW | RELOAD | CHREQ |SAMODE1 | SAMODEO | DAMODE1 | DAMODEO | TRMODE1 | TRMODEO | BYTE CHEN | 0000
DMAINTO 038A | DBUFWF — CHSEL5 | CHSEL4 | CHSEL3 | CHSEL2 | CHSEL1 | CHSELO | HIGHIF | LOWIF | DONEIF | HALFIF | OVRUNIF — — HALFEN | 0000
DMASRCO | 038C DMA Channel 0 Source Address 0000
DMADSTO | 038E DMA Channel 0 Destination Address 0000
DMACNTO | 0390 DMA Channel 0 Transaction Count 0001
DMACH1 0392 — — — — — NULLW | RELOAD | CHREQ |SAMODE1 | SAMODEO | DAMODE1 | DAMODEO | TRMODE1 | TRMODEO | BYTE CHEN | 0000
DMAINT1 0394 | DBUFWF — CHSEL5 | CHSEL4 | CHSEL3 | CHSEL2 | CHSEL1 | CHSELO | HIGHIF | LOWIF | DONEIF | HALFIF | OVRUNIF — — HALFEN | 0000
DMASRC1 0396 DMA Channel 1 Source Address 0000
DMADST1 0398 DMA Channel 1 Destination Address 0000
DMACNT1 | 039A DMA Channel 1 Transaction Count 0001
DMACH2 039C — — — — — NULLW | RELOAD | CHREQ |SAMODE1 | SAMODEO | DAMODE1 | DAMODEO | TRMODE1 | TRMODEO | BYTE CHEN | 0000
DMAINT2 039E | DBUFWF — CHSEL5 | CHSEL4 | CHSEL3 | CHSEL2 | CHSEL1 | CHSELO | HIGHIF | LOWIF | DONEIF | HALFIF | OVRUNIF — — HALFEN | 0000
DMASRC2 | 03A0 DMA Channel 2 Source Address 0000
DMADST2 | 03A2 DMA Channel 2 Destination Address 0000
DMACNT2 | 03A4 DMA Channel 2 Transaction Count 0001
DMACH3 03A6 — — — — — NULLW | RELOAD | CHREQ |SAMODE1 | SAMODEO | DAMODE1 | DAMODEO | TRMODE1 | TRMODEO | BYTE CHEN | 0000
DMAINT3 03A8 |DBUFWF — CHSEL5 | CHSEL4 | CHSEL3 | CHSEL2 | CHSEL1 | CHSELO | HIGHIF | LOWIF | DONEIF | HALFIF | OVRUNIF — — HALFEN | 0000
DMASRC3 | 03AA DMA Channel 3 Source Address 0000
DMADST3 | 03AC DMA Channel 3 Destination Address 0000
DMACNT3 | 03AE DMA Channel 3 Transaction Count 0001
DMACH4 03B0 — — — — — NULLW | RELOAD | CHREQ |SAMODE1 | SAMODEO | DAMODE1 | DAMODEO | TRMODE1 | TRMODEO | BYTE CHEN | 0000
DMAINT4 03B2 |DBUFWF — CHSEL5 | CHSEL4 | CHSEL3 | CHSEL2 | CHSEL1 | CHSELO | HIGHIF | LOWIF | DONEIF | HALFIF | OVRUNIF — — HALFEN | 0000
DMASRC4 | 03B4 DMA Channel 4 Source Address 0000
DMADST4 | 03B6 DMA Channel 4 Destination Address 0000
DMACNT4 | 03B8 DMA Channel 4 Transaction Count 0001
DMACHS5 03BA — — — — — NULLW | RELOAD | CHREQ |SAMODE1 | SAMODEO | DAMODE1 | DAMODEO | TRMODE1 | TRMODEO | BYTE CHEN | 0000
DMAINT5 03BC | DBUFWF — — CHSEL4 | CHSEL3 | CHSEL2 | CHSEL1 | CHSELO | HIGHIF | LOWIF | DONEIF | HALFIF | OVRUNIF — — HALFEN | 0000
DMASRC5 | 03BE DMA Channel 5 Source Address 0000
DMADST5 | 03CO0 DMA Channel 5 Destination Address 0000
DMACNTS5 | 03C2 DMA Channel 5 Transaction Count 0001
Legend: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-24: LCD REGISTER MAP

File Name | Addr Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Regltlets
LCDREG 0580 | CPEN = = = = = = = = = BIAS2 | BIAS1 BIASO | MODE13 | CKSEL1 | CKSELO | 0000
LCDREF 0582 | LCDIRE —  |LcDCST2 |LCDCST1 | LCDCSTO | VLCD3PE | VLCD2PE | VLCD1PE | LRLAP1 | LRLAPO | LRLBP1 | LRLBPO = LRLAT2 | LRLAT1 | LRLATO | 0000
LCDCON 0584 | LCDEN = LCDSIDL = = = = = = SLPEN | WERR cs1 Cs0 LMUX2 | LMUX1 | LMUXO | 0000
LCDPS 0586 = = = = = = = = WFT | BIASMD | LCDA WA LP3 LP2 LP1 LPO | 0000
LCDDATAO | 0590 | S15C0 | S14C0 | S13C0 | S12C0 | S11CO | S10CO | S09CO | S08CO | SO7CO | SO06CO | SO5CO | S04CO | S03CO | S02CO | S01CO | S00CO | 0000
LCDDATA1 | 0592 | S31CO | S30C0 | S29C0 | S28C0 | S27CO | S26C0 | S25C0 | S24CO | S23CO | S22C0 | S21CO | S20C0 | S19CO | S18CO0 | S17CO | S16CO | 0000
LCDDATA2 | 0594 | s47C0 |s46Cco® | sa5c0® | saaco® | s43c0® | s42c0W | sa1co® | sa0co® | s39co® | s38C0® | s37c0™ | s36C0™ | $35C0™M | $34C0™) | $33C0™) | $32C0) | 0000
LCDDATA3 | 0596 |S63C0®@ | s62c0? | s61C0® | s60C0@ | $59C01 | s58C01? | s57C0? | s56C0?) | $55C0) | $54C0@ | S53C01? | $52C0? | s51C0?) | s50C0™) | S49C0 | S48C0O | 0000
LCDDATA4 | 0598 | S15C1 | S14C1 | S13C1 | S12C1 | S11C1 | S10C1 | S09C1 | S08C1 | SO7C1 | S06C1 | SO5C1 | S04C1 | S03C1 | S02C1 | S01C1 | S00C1 | 0000
LCDDATA5 | 059A | S31C1 | S30C1 | S29C1 | S28C1 | S27C1 | S26C1 | S25C1 | S24C1 | S23C1 | S22C1 | S21C1 | S20C1 | S19C1 | S18C1 | S17C1 | S16C1 | 0000
LCDDATA6 | 059C | S47C1 | S46C1M | s45C1(M | s44C1® | 543C1D) | s42¢10 | s41C1D | s40c1® | s39C1™) | s38C1@ | s37C1D) | s36C11) | $35C1(M | 534C1™) | $33C1™) | $32¢1) | 0000
LCDDATA7 | 059E |S63C1® | s62C1?) | s61C1?) | s60C1@ | 559C1 | s58C1) | s57C1?) | 556C1?) | $55C1) | 554C1@) | $53C11 | $52¢1@) | 551C1) | 5501 | S49C1D) | S48C1 | 0000
LCDDATA8 | 05A0 | S15C2 | S14C2 | S13C2 | S12C2 | S11C2 | S10C2 | S09C2 | S08C2 | SO07C2 | S06C2 | S05C2 | S04C2 | S03C2 | S02C2 | S01C2 | S00C2 | 0000
LCDDATA9 | 05A2 | S31C2 | S30C2 | S29C2 | S28C2 | S27C2 | S26C2 | S25C2 | S24C2 | S23C2 | S22C2 | S21C2 | S20C2 | S19C2 | S18C2 | S17C2 | S16C2 | 0000
LCDDATA10 | 05A4 | s47C2 | s46C2M) | sa5c2(M | s4ac2®) | s43c20) | s42¢20 | sa1c2M | sa0c2® | s39c2() | s38C2@ | s37¢2) | s36C20 | $35C2(M | $34C2() | $33C20) | $32¢2() | 0000
LCDDATA11 | 05A6 | S63C2@ | s62C2() | s61C2() | s60C2() | $59C2() | $58C2() | 557C2() | 556C2() | $55C2(2) | S54C2() | S53C21) | $52¢2() | 551C2() | s50Cc2() | S49C2(2) | S48C2 | 0000
LCDDATA12| 05A8 | S15C3 | S14C3 | S13C3 | S12C3 | S11C3 | S10C3 | S09C3 | S08C3 | SO07C3 | S06C3 | SO5C3 | S04C3 | S03C3 | S02C3 | S01C3 | S00C3 | 0000
LCDDATA13| 05AA | S31C3 | S30C3 | S29C3 | S28C3 | S27C3 | S26C3 | S25C3 | S24C3 | S23C3 | S22C3 | S21C3 | S20C3 | S19C3 | S18C3 | S17C3 | S16C3 | 0000
LCDDATA14 | 05AC | $47C3 | s46C3(M | s45C3(M | s44c3®) | s43C30 | s42¢3W | s41¢30 | s40c3M | s39¢3M) | s38C30) | 3730 | $36C31 | $35C3(M | $34C3() | $33C30) | $32¢3) | 0000
LCDDATA15 | 05AE | $63C3®@ | s62C3() | s61C3() | $60C3 | $59C3() | $58¢3() | 55731 | 556C3() | $55C3() | $54C3@) | 5331 | $52¢3(?) | 551C3() | 55031 | $49C3(@) | S48C3 | 0000
LCDSE3 058E | SE63@ | sE62? | sE61? | sEe0® | sE59@) | SE58D | SE57? | SE56( | SE55() | SE54() | SE53@ | sE52D | sE51@) | sE50M | SE49®) | SE48 | 0000
LCDSE2 058C | SE47 | SE46W | SE45() | SE44() | SE43() | SE42( | SE410D | sE40® | sE39® | sE38M) | sE37® | sE36W | sE35W | sE34M | sE33M | sE32() | 0000
LCDSE1 058A | SE31 SE30 SE29 SE28 SE27 SE26 SE25 SE24 SE23 SE22 SE21 SE20 | SE019 | SE18 SE17 SE16 | 0000
LCDSEO 0588 | SE15 SE14 SE13 SE12 SE11 SE10 SE09 SE08 SE07 SE06 SEO5 SE04 SE03 SE02 SEO1 SE00 | 0000
LCDDATA16| 05B0 | S15C4 | S14C4 | S13C4 | S12C4 | S11C4 | S10C4 | S09C4 | S08C4 | SO7C4 | S06C4 | SO5C4 | S04C4 | S03C4 | S02C4 | S01C4 | S00C4 | 0000
LCDDATA17 | 05B2 | S31C4 | S30C4 | S29C4 | S28C4 | S27C4 | S26C4 | S25C4 | S24C4 | S23C4 | S22C4 | S21C4 | S20C4 | S19C4 | S18C4 | S17C4 | S16C4 | 0000
LCDDATA18 | 05B4 | S47C4 |S46C4M) | s45C4(M | s44C4®) | 543C40) | s42¢40) | s41C4D | sa0c4® | s39C4() | s38C40) | s37C4W | s36C40 | 535C4(0 | 534C41) | S33C4M) | $32¢4) | 0000
LCDDATA19 | 05B6 | S63C4®? | s62C4?) | 561C4?) | 560C4?) | 559C4) | 5841 | s57C4?) | 556C4?) | 555C4(2) | S54C4@) | S53C4? | $52¢4@) | 551C4?) | S50C4() | S49C4) | S48C4 | 0000
LCDDATA20 | 05B8 | S15C5 | S14C5 | S13C5 | S12C5 | S11C5 | S10C5 | S09C5 | S08C5 | S07C5 | S06C5 | S05C5 | S04C5 | S03C5 | S02C5 | S01C5 | S00C5 | 0000
LCDDATA21 | 05BA | S31C5 | S30C5 | S29C5 | S28C5 | S27C5 | S26C5 | S25C5 | S24C5 | S23C5 | S22C5 | S21C5 | S20C5 | S19C5 | S18C5 | S17C5 | S16C5 | 0000
LCDDATA22 | 05BC | $47C5 |Ss46C5(M) | sa5c5(0) | s4acs() | s43c50) | s42050 | s41c5( | sa0cs® | s39¢5() | 538050 | 537050 | s36C5(0) | 53550 | 534C5() | $33C5() | 3205 | 0000
LCDDATA23 | 05BE | $63C5@ | s62C5() | s61C5() | s60C5@) | s59C5() | s58¢C5() | s57C5() | s56C5() | $55C5() | $54C5() | $53C5() | s52¢5() | s51¢5() | s50C5() | $49C5(2) | S48C5 | 0000

Legend: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: These bits are unimplemented in 64-pin devices, read as ‘0.
2: These bits are unimplemented in 64-pin and 80-pin devices, devices, read as ‘0.
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TABLE 4-24: LCD REGISTER MAP (CONTINUED)
File Name | Addr | Bit15 | Bit14 | Bit13 | Bit12 Bit11 | Bit10 Bit 9 Bit 8 Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ReAS'étS
LCDDATA24 | 05CO | S15C6 | S14C6 | S13C6 | S12C6 | S11C6 | S10C6 | S09C6 | S08C6 | S07C6 | S06C6 | SO5C6 | S04C6 | S03C6 | S02C6 | S01C6 | S00C6 | 0000
LCDDATA25 | 05C2 | S31C6 | S30C6 | S29C6 | S28C6 | S27C6 | S26C6 | S25C6 | S24C6 | S23C6 | S22C6 | S21C6 | S20C6 | S19C6 | S18C6 | S17C6 | S16C6 | 0000
LCDDATA26 | 05C4 | s47C6 | s46Ce() | sasce | saace) | s43c6) | s42c60 | sa1c6M | saoce™ | s39ce™ | s38C6™ | s37C6() | s36C6() | s35C6(M | S34C6M) | S33C6() | S32C6(M | 0000
LCDDATA27 | 05C6 | S63C6®@ | s62C6() | s61C6(2) | S60C6™) | S59C6(2) | S58C6() | S57C6() | S56C6() | S55C6() | S54C6(@) | S53C6() | S52¢6() | $51C6() | S50C6() | S49C6(2) | S48C6 | 0000
LCDDATA28 | 05C8 | S15C7 | S14C7 | S13C7 | S12C7 | S11C7 | S10C7 | S09C7 | S08C7 | S07C7 | S06C7 | S05C7 | S04C7 | S03C7 | S02C7 | S01C7 | S00C7 | 0000
LCDDATA29 | 05CA | S31C7 | S30C7 | S29C7 | S28C7 | S27C7 | $26C7 | S25C7 | S24C7 | S23C7 | S22C7 | S21C7 | S20C7 | S19C7 | S18C7 | S17C7 | S16C7 | 0000
LCDDATA30 | 05CC | $47C7 |S46C7M | s45C7(M | s44C7® | 543C70) | s42¢70 | s41C7D | s40c7® | s39C7( | s38C7™ | S37¢7W | s36C70) | $35C7(M | $34C7() | $33C7() | $32¢7() | 0000
LCDDATA31 | 05CE | $63C7®@ | s62C7®) | 561C7®) | s60C7? | $59C7( | s58C7( | s57C7?) | 556C7®) | $55C7@) | $54C7(@) | $53C71 | $52¢7(?) | 551C7®) | s50C7(M) | S49C7(@) | S48C7 | 0000
Legend: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: These bits are unimplemented in 64-pin devices, read as ‘0.

2: These bits are unimplemented in 64-pin and 80-pin devices, devices, read as ‘0.
TABLE 4-25: PARALLEL MASTER/SLAVE PORT REGISTER MAP
File Name | Addr | Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Re’;'éts
PMCON1 | 0600 | PMPEN = PSIDL |ADRMUX1|ADRMUX0| — MODE1 | MODEO | CSF1 CSFO0 ALP | ALMODE — BUSKEEP| IRQM1 | IRQMO | 0000
PMCON2 | 0602 | BUSY = ERROR | TIMEOUT = = = = RADDR23 | RADDR22 | RADDR21 | RADDR20 | RADDR19 | RADDR18 | RADDR17 | RADDR16 | 0000
PMCON3 | 0604 | PTWREN | PTRDEN | PTBE1EN | PTBEOEN = AWAITM1 | AWAITMO | AWAITE = PTEN22 | PTEN21 | PTEN20 | PTEN19 | PTEN18 | PTEN17 | PTEN16 | 0000
PMCON4 | 0606 | PTEN15 | PTEN14 | PTEN13 | PTEN12 | PTEN11 | PTEN10 | PTEN9 | PTEN8 | PTEN7 | PTEN6 | PTEN5 | PTEN4 | PTEN3 | PTEN2 | PTEN1 | PTENO | 0000
PMCS1CF | 0608 | CSDIS CSP |CSPTEN| BEP = WRSP RDSP SM ACKP PTSZ1 | PTSZ0 = = = = = 0000
PMCS1BS | 060A | BASE23 | BASE22 | BASE21 | BASE20 | BASE19 | BASE18 | BASE17 | BASE16 | BASE15 = = = BASE11 = = = 0200
PMCS1MD | 060C | ACKM1 | ACKMO | AMWAIT2 | AMWAIT1 | AMWAITO = = = DWAITB1 | DWAITBO | DWAITM3 | DWAITM2 | DWAITM1 | DWAITMO | DWAITE1 | DWAITEO | 0000
PMCS2CF | 060E | CSDIS CSP | CSPTEN| BEP = WRSP RDSP SM ACKP PTSZ1 | PTSZ0 = = = = = 0000
PMCS2BS | 0610 | BASE23 | BASE22 | BASE21 | BASE20 | BASE19 | BASE18 | BASE17 | BASE16 | BASE15 = = = BASE11 = = = 0600
PMCS2MD | 0612 | ACKM1 | ACKMO | AMWAIT2 | AMWAIT1 | AMWAITO = = = DWAITB1 | DWAITBO | DWAITM3 | DWAITM2 | DWAITM1 | DWAITMO | DWAITE1 | DWAITEO | 0000
PMDOUT1 | 0614 Data Out Register 1<15:8> Data Out Register 1<7:0> XXXX
PMDOUT2 | 0616 Data Out Register 2<15:8> Data Out Register 2<7:0> XXXX
PMDIN1 0618 Data In Register 1<15:8> Data In Register 1<7:0> XXXX
PMDIN2 061A Data In Register 2<15:8> Data In Register 2<7:0> XXXX
PMSTAT | 061C IBF IBOV = = IB3F IB2F IB1F IBOF OBE OBUF = = OB3E OB2E OB1E OBOE | 008F
Legend: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-26: REAL-TIME CLOCK AND CALENDAR (RTCC) REGISTER MAP

File Name | Addr Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Reélt!:‘ts
ALRMVAL | 0620 Alarm Value Register Window Based on ALRMPTR<1:0> XXXX
ALCFGRPT| 0622 |ALRMEN| CHIME | AMASK3 | AMASK2 | AMASK1 | AMASKO | ALRMPTR1|ALRMPTRO| ARPT7 | ARPT6 | ARPT5 | ARPT4 | ARPT3 | ARPT2 | ARPT1 [ ARPTO | 0000
RTCVAL 0624 RTCC Value Register Window Based on RTCPTR<1:0> XXXX
RCFGCAL | 0626 | RTCEN — RTCWREN | RTCSYNC [HALFSEC| RTCOE | RTCPTR1 | RTCPTRO | CAL7 CAL6 CAL5 CAL4 CAL3 CAL2 CAL1 CALO | Notel
RTCPWC | 0628 | PWCEN |PWCPOL| PWCPRE | PWSPRE | RTCLK1 | RTCLKO | RTCOUT1