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5V Devices
PIC24FV16KM204 | 44 | 16K | 2K | 512 |2.0-55]| 1 32| 2 2 22 2 2 3 |Yes|Yes| 2 3
PIC24FV16KM202| 28 | 16K | 2K | 512 |2.0-55| 1 32| 2 2 19 2 2 3 |Yes|Yes | 2 3
PIC24FV08KM204 | 44 8K 2K | 512 |2.0-55| 1 32| 2 2 22 2 2 3 |Yes|Yes| 2 3
PIC24FV08KM202 | 28 8K 2K | 512 |2.0-55]| 1 32| 2 2 19 2 2 3 |Yes|Yes| 2 3
PIC24FV16KM104 | 44 | 16K 1K | 512 |2.0-55]| 1 17 1 1 2 | — | — 1 | Yes | — 1 3
PIC24FV16KM102| 28 | 16K 1K | 512 |2.0-55]| 1 17 1 1 19 | — | — 1 | Yes | — 1 3
PIC24FV08KM102 | 28 8K 1K | 512 |2.0-55]| 1 17 1 1 19 | — | — 1 | Yes | — 1 3
PIC24FV08KM101| 20 8K 1K | 512 |2.0-55] 1 11 1 1 16 | — | — 1 | Yes | — 1 3
3V Devices
PIC24F16KM204 | 44 | 16K | 2K | 512 |1.8-3.6| 1 32| 2 2 22 2 2 3 |Yes|Yes| 2 3
PIC24F16KM202 | 28 | 16K | 2K | 512 |1.8-3.6| 1 32| 2 2 19 2 2 3 |Yes|Yes| 2 3
PIC24F08KM204 | 44 8K 2K | 512 |1.8-36| 1 32| 2 2 22 2 2 3 |Yes|Yes| 2 3
PIC24F08KM202 | 28 8K 2K | 512 [1.8-36| 1 32| 2 2 19 2 2 3 |Yes|Yes| 2 3
PIC24F16KM104 | 44 | 16K 1K | 512 |1.8-36| 1 171 1 1 22 | — | — 1 | Yes | — 1 3
PIC24F16KM102 | 28 | 16K 1K | 512 |1.8-36| 1 11 1 1 19 | — | — 1 | Yes | — 1 3
PIC24FO8KM102 | 28 8K 1K | 512 |1.8-36| 1 17 1 1 19 | — | — 1 | Yes | — 1 3
PIC24F08KM101 20 8K 1K | 512 |1.8-36| 1 17 1 1 16 | — | — 1 | Yes | — 1 3
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TABLE 4-29: COMPARATOR REGISTER MAP
File Name Addr. Bit 15 | Bit14 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 Relzltlets
CMSTAT 630h | CMIDL — — — C3EVT® | C2EVT® | C1EVT — — — — — | c30uTt® | c20uT® | c10UT | 0000
CVRCON 632h — — — — — — — — CVREN | CVROE | CVRSS CVR4 CVR3 CVR2 CVR1 CVRO | 0000
CM1CON 634h CON COE CPOL | CLPWR — — CEVT COUT | EVPOL1 | EVPOLO — CREF1 | CREFO — CCH1 CCHO | 0000
CM2CON® 636h CON COE CPOL | CLPWR — — CEVT COUT | EVPOL1 | EVPOLO — CREF1M) | CREF0 — CCH1 CCHO | 0000
CM3CON® 638h CON COE CPOL | CLPWR — — CEVT COUT | EVPOL1 | EVPOLO — CREF1M) | CREF0 — CCH1 CCHO | 0000
Legend: x =unknown, u = unchanged, — = unimplemented, q = value depends on condition, r = reserved.
Note 1: These registers and bits are available only on PIC24F(V)16KM2XX devices.

TABLE 4-30: BAND GAP BUFFER CONTROL 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 Reﬁltlets
BUFCONO | 670h — — — — — — — — — — — — — — BUFREF1 | BUFREFO | 0001
Legend: x =unknown, u = unchanged, — = unimplemented, q = value depends on condition, r = reserved.

ATNANVE VOCINAHITALIYZOId
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TABLE 4-31: CLOCK CONTROL 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(—:"Asltlats
RCON 740h TRAPR | IOPUWR | SBOREN | RETEN — — CM PMSLP EXTR SWR |SWDTEN | WDTO | SLEEP IDLE BOR POR [(Note 1)
OSCCON 742h — COSC2 | coscC1 COscCo — NOSC2 | NOSC1 | NOSCO | CLKLOCK — LOCK — CF SOSCDRV | SOSCEN | OSWEN | (Note 2)
CLKDIV 744h ROI DOZE2 DOZE1 DOZEO | DOZEN | RCDIV2 [ RCDIV1|RCDIVO — — — — — — — — 0100
OSCTUN 748h — — — — — — — — — — TUN5 TUN4 | TUN3 TUN2 TUN1 TUNO 0000
REFOCON 74Eh ROEN — ROSSLP | ROSEL | RODIV3 | RODIV2 | RODIV1 | RODIVO — — — — — — — — 0000
HLVDCON 756h | HLVDEN — HLSIDL — — — — — VDIR BGVST | IRVST — HLVDL3 | HLVDL2 | HLVDL1 | HLVDLO | 0000
Legend: x =unknown, u = unchanged, — = unimplemented, q = value depends on condition, r = reserved.

Note 1: RCON register Reset values are dependent on the type of Reset.
2:  OSCCON register Reset values are dependent on Configuration fuses and by type of Reset.
TABLE 4-32: NVM REGISTER MAP

File Name | Addr. Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 | Bit10 | Bit9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Reglelzts
NVMCON 760h WR WREN | WRERR | PGMONLY | — — — — — ERASE NVMOP5 | NVMOP4 | NVMOP3 | NVMOP2 | NVMOP1 | NVMOPO | 0000
NVMKEY 766h — — — — — — — — |NVMKEY7| NVMKEY6 |NVMKEY5 | NVMKEY4 [ NVMKEY3|NVMKEY2 [ NVMKEY1 | NVMKEY0 | 0000
Legend: x =unknown, u = unchanged, — = unimplemented, g = value depends on condition, r = reserved.

TABLE 4-33: ULTRA LOW-POWER WAKE-UP 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

ULPWCON 768h ULPEN — ULPSIDL — — — — ULPSINK — — — — — — — — 0000

Legend: x =unknown, u = unchanged, — = unimplemented, q = value depends on condition, r = reserved.
TABLE 4-34: PMD REGISTER MAP
File . . . . . . . . . ) ) . . . ) ) All

Name Addr. | Bit15 | Bit14 | Bit13 | Bit12 | Bit11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Resets
PMD1 770h — — — — T1MD — — — SSP1MD | u2mp® uU1MD — — — — ADCMD | 0000
PMD2 772h | — — — — — — — — — — — ccPsMD® | ccpamp® | ccPamp® | cCP2MD | CCPIMD | 0000
PMD3 774h | — — — — — | CMPMD |RTCCMD | — —  |pACIMD® — — — — ssP2mp®) — 0000
PMD4 776h — — — — — — — — — ULPWUMD — — REFOMD | CTMUMD | HLVDMD — 0000
PMD6 77Ah | — — — — — — — — — — AMP1MDWY | DAC2MD® | AMP2MD) — — — 0000
PMD8 77Eh | — — — — — — — — — — — — cLcamp® | cLc1MD — — 0000

Legend: x =unknown, u = unchanged, — = unimplemented, q = value depends on condition, r = reserved.
Note 1: These bits are available only on PIC24F(V)16KM2XX devices.
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6.3 NVM Address Register

As with Flash program memory, the NVM Address
registers, NVMADRU and NVMADR, form the 24-bit
Effective Address (EA) of the selected row or word for
data EEPROM operations. The NVMADRU register is
used to hold the upper 8 bits of the EA, while the
NVMADR register is used to hold the lower 16 bits of
the EA. These registers are not mapped into the
Special Function Register (SFR) space; instead, they
directly capture the EA<23:0> of the last Table Write
instruction that has been executed and select the data
EEPROM row to erase. Figure 6-1 depicts the program
memory EA that is formed for programming and erase
operations.

Like program memory operations, the Least Significant
bit (LSb) of NVMADR is restricted to even addresses.
This is because any given address in the data EEPROM
space consists of only the lower word of the program
memory width; the upper word, including the uppermost
“phantom byte”, are unavailable. This means that the
LSb of a data EEPROM address will always be ‘0’.

Similarly, the Most Significant bit (MSb) of NVMADRU
is always ‘0’, since all addresses lie in the user program
space.

FIGURE 6-1: DATA EEPROM
ADDRESSING WITH
TBLPAG AND NVM

ADDRESS REGISTERS

: 24-Bit PM Address :

7Fh xxxxh
0 TBLPAG W Register EA

. NVMADRU NVMADR

6.4 Data EEPROM Operations

The EEPROM block is accessed using Table Read and
Write operations, similar to those used for program
memory. The TBLWI'H and TBLRDH instructions are not
required for data EEPROM operations since the
memory is only 16 bits wide (data on the lower address
is valid only). The following programming operations
can be performed on the data EEPROM:

» Erase one, four or eight words

* Bulk erase the entire data EEPROM
* Write one word

* Read one word

Note 1. Unexpected results will be obtained if the
user attempts to read the EEPROM while
a programming or erase operation is
underway.

2. The XC16 C compiler includes library
procedures to automatically perform the
Table Read and Table Write operations,
manage the Table Pointer and write buf-
fers, and unlock and initiate memory
write sequences. This eliminates the
need to create assembler macros or time

critical routines in C for each application.

The library procedures are used in the code examples
detailed in the following sections. General descriptions
of each process are provided for users who are not
using the XC16 compiler libraries.

© 2013 Microchip Technology Inc.
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REGISTER 8-5: IFSO: INTERRUPT FLAG STATUS REGISTER O

R/W-0, HS U-0 R/W-0, HS R/W-0, HS R/W-0, HS u-0 u-0 R/W-0, HS
NVMIF — AD1IF U1TXIF U1RXIF — — CCT2IF
bit 15 bit 8
R/W-0, HS R/W-0, HS R/W-0, HS U-0 R/W-0, HS R/W-0, HS R/W-0, HS R/W-0, HS
CCT1IF CCP4IF CCP3IF — T1IF CCP2IF CCP1IF INTOIF
bit 7 bit 0

Legend: HS = Hardware Settable bit

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

-n = Value at POR ‘1" = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 NVMIF: NVM Interrupt Flag Status bit

bit 14
bit 13

bit 12

bit 11

bit 10-9
bit 8

bit 7

bit 6

bit 5

bit 4
bit 3

bit 2

bit 1

bit 0

1 = Interrupt request has occurred
0 = Interrupt request has not occurred

Unimplemented: Read as ‘0’
ADL1IF: A/D Conversion Complete Interrupt Flag Status bit

1 = Interrupt request has occurred
0 = Interrupt request has not occurred

ULTXIF: UART1 Transmitter Interrupt Flag Status bit

1 = Interrupt request has occurred
0 = Interrupt request has not occurred

U1RXIF: UART1 Receiver Interrupt Flag Status bit

1 = Interrupt request has occurred
0 = Interrupt request has not occurred

Unimplemented: Read as ‘0’
CCT2IF: Capture/Compare 2 Timer Interrupt Flag Status bit

1 = Interrupt request has occurred
0 = Interrupt request has not occurred

CCTL1IF: Capture/Compare 1 Timer Interrupt Flag Status bit

1 = Interrupt request has occurred
0 = Interrupt request has not occurred

CCP4IF: Capture/Compare 4 Event Interrupt Flag Status bit

1 = Interrupt request has occurred
0 = Interrupt request has not occurred

CCP3IF: Capture/Compare 3 Event Interrupt Flag Status bit

1 = Interrupt request has occurred
0 = Interrupt request has not occurred

Unimplemented: Read as ‘0’
T1IF: Timer1 Interrupt Flag Status bit

1 = Interrupt request has occurred
0 = Interrupt request has not occurred

CCP2IF: Capture/Compare 2 Event Interrupt Flag Status bit

1 = Interrupt request has occurred
0 = Interrupt request has not occurred

CCP1IF: Capture/Compare 1 Event Interrupt Flag Status bit
1 = Interrupt request has occurred

0 = Interrupt request has not occurred

INTOIF: External Interrupt O Flag Status bit

1 = Interrupt request has occurred

0 = Interrupt request has not occurred

© 2013 Microchip Technology Inc. DS30003030B-page 93
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REGISTER 8-26:

IPC7: INTERRUPT PRIORITY CONTROL REGISTER 7

uU-0 R/W-1 R/W-0 R/W-0 U-0 R/W-1 R/W-0 R/W-0

— U2TXIP2 U2TXIP1 U2TXIPO — U2RXIP2 U2RXIP1 U2RXIPO
bit 15 bit 8

u-0 R/W-1 R/W-0 R/W-0 U-0 R/W-1 R/W-0 R/W-0

— INT2IP2 INT2IP1 INT2IPO — CCT41P2 CCT41P1 CCT4IP0
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n = Value at POR

‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15
bit 14-12

bit 11
bit 10-8

bit 7
bit 6-4

bit 3
bit 2-0

Unimplemented: Read as ‘0’

U2TXIP<2:0>: UART2 Transmitter Interrupt Priority bits
111 = Interrupt is Priority 7 (highest priority interrupt)
001 = Interrupt is Priority 1

000 = Interrupt source is disabled

Unimplemented: Read as ‘0’

U2RXIP<2:0>: UART2 Receiver Interrupt Priority bits
111 = Interrupt is Priority 7 (highest priority interrupt)
001 = Interrupt is Priority 1

000 = Interrupt source is disabled

Unimplemented: Read as ‘0’

INT2IP<2:0>: External Interrupt 2 Priority bits

111 = Interrupt is Priority 7 (highest priority interrupt)
001 = Interrupt is Priority 1

000 = Interrupt source is disabled

Unimplemented: Read as ‘0’

CCT4IP<2:0>: Capture/Compare 4 Timer Interrupt Priority bits
111 = Interrupt is Priority 7 (highest priority interrupt)
001 = Interrupt is Priority 1

000 = Interrupt source is disabled

DS30003030B-page 110
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REGISTER 9-3: OSCTUN: FRC OSCILLATOR TUNE REGISTER

U-0 U-0 U-0 uU-0 U-0 u-0 uU-0 u-0
bit 15 bit 8
U-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — TUN5() TUN4®) TUN3® TUN2W TUN1®D TUNOW
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-6 Unimplemented: Read as ‘0’
bit 5-0 TUN<5:0>: FRC Oscillator Tuning bits(®)
011111 = Maximum frequency deviation
011110
000001
000000 = Center frequency, oscillator is running at factory calibrated frequency
111111
100001

100000 = Minimum frequency deviation

Note 1: Increments or decrements of TUN<5:0> may not change the FRC frequency in equal steps over the FRC
tuning range and may not be monotonic.

DS30003030B-page 126 © 2013 Microchip Technology Inc.
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10.2.2 IDLE MODE
Idle mode includes these features:

» The CPU will stop executing instructions.

« The WDT is automatically cleared.

» The system clock source remains active. By
default, all peripheral modules continue to operate
normally from the system clock source, but can
also be selectively disabled (see Section 10.6
“Selective Peripheral Module Control”).

« |f the WDT or FSCM is enabled, the LPRC will
also remain active.

The device will wake from Idle mode on any of these
events:

* Any interrupt that is individually enabled
* Any device Reset
 AWDT time-out

On wake-up from Idle, the clock is reapplied to the CPU
and instruction execution begins immediately, starting
with the instruction following the PWRSAV instruction or
the first instruction in the ISR.

10.2.3 INTERRUPTS COINCIDENT WITH
POWER SAVE INSTRUCTIONS

Any interrupt that coincides with the execution of a

PWRSAV instruction will be held off until entry into Sleep

or Idle mode has completed. The device will then

wake-up from Sleep or Idle mode.

10.2.3.1 Power-on Resets (PORs)

VDD voltage is monitored to produce PORs. When a true
POR occurs, the entire device is reset.

10.3 Ultra Low-Power Wake-up

The Ultra Low-Power Wake-up (ULPWU) on pin, RBO,
allows a slow falling voltage to generate an interrupt
without excess current consumption.

To use this feature:

1. Charge the capacitor on RBO by configuring the
RBO pin to an output and setting it to ‘1’.

2. Stop charging the capacitor by configuring RBO
as an input.

3. Discharge the capacitor by setting the ULPEN
and ULPSINK bits in the ULPWCON register.

4. Configure Sleep mode.

5. Enter Sleep mode.

When the voltage on RBO drops below VIL, the device
wakes up and executes the next instruction.

This feature provides a low-power technique for
periodically waking up the device from Sleep mode.

The time-out is dependent on the discharge time of the
RC circuit on RBO.

When the ULPWU module wakes the device from
Sleep mode, the ULPWUIF bit (IFS5<0>) is set. Soft-
ware can check this bit upon wake-up to determine the
wake-up source.

See Example 10-2 for initializing the ULPWU module.

EXAMPLE 10-2: ULTRA LOW-POWER
WAKE-UP INITIALIZATION

//*******************************

/1 1. Charge the capacitor on RBO
//*******************************
TRI SBbits. TRISBO = 0;
LATBbi ts. LATBO = 1;
for(i = 0; i < 10000; i++) Nop();
//*****************************
/12. Stop Charging the capacitor
11 on RBO

//*****************************

TRI SBbits. TRISBO = 1;

//*****************************

/13. Enable ULPWJ | nterrupt
//*****************************
| FS5bits. ULPWJI F = 0;
| EC5bits. ULPWJI E = 1;
| PC21bits. ULPWJI P = 0Ox7;
//~k~k~k~k~k~k~k~k~k~k~k~k*****************
/14. Enable the Utra Low Power
/1 Wakeup nodul e and al | ow
/1 capaci tor discharge
//~k~k~k~k~k~k~k~k~k~k~k~k*****************
ULPWCONbi t s. ULPEN = 1;
ULPWCONbi t . ULPSI NK = 1;

IR SRR R EEEEEEEEEEEEEE LR

/15. Enter Sleep Mde

//*****************************
Sl eep();

//for sleep, execution will

//resunme here

A series resistor, between RB0O and the external
capacitor provides overcurrent protection for the
AN2/ULPWU/RBO pin and enables software calibration
of the time-out (see Figure 10-1).

FIGURE 10-1: SERIES RESISTOR

R4

RBO

I

A timer can be used to measure the charge time and
discharge time of the capacitor. The charge time can
then be adjusted to provide the desired delay in Sleep.
This technique compensates for the affects of temper-
ature, voltage and component accuracy. The peripheral
can also be configured as a simple, programmable
Low-Voltage Detect (LVD) or temperature sensor.

DS30003030B-page 132

© 2013 Microchip Technology Inc.



PIC24FV16KM204 FAMILY

NOTES:
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REGISTER 13-5:

CCPxCON3L: CCPx CONTROL 3 LOW REGISTERS

u-0 u-0 u-0 u-0 u-0 uU-0 U-0 uU-0
bit 15 bit 8
U-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — DT5 DT4 DT3 DT2 DT1 DTO
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-6 Unimplemented: Read as ‘0’
bit 5-0 DT<5:0>: CCPx Dead-Time Select bits
111111 = Insert 63 dead-time delay periods between complementary output signals
111110 = Insert 62 dead-time delay periods between complementary output signals
000010 = Insert 2 dead-time delay periods between complementary output signals
000001 = Insert 1 dead-time delay period between complementary output signals
000000 = Dead-time logic is disabled
Note 1: This register is implemented in MCCPx modules only.
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REGISTER 19-8: ADI1CSSH: A/D INPUT SCAN SELECT REGISTER (HIGH WORD)®)

uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 U-0 U-0
— CSS30 CSS29 CSs28 css27 | css26 |  — |  —
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
CSS23 CSS22 CSS21 €SS20 CSs19 CSS18 CSS17 CSS16
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 Unimplemented: Read as ‘0’

bit 14-10 CSS<30:26>: A/D Input Scan Selection bits

1 = Includes the corresponding channel for input scan
0 = Skips the channel for input scan

bit 9-8 Unimplemented: Read as ‘0’
bit 7-0 CSS<23:16>: A/D Input Scan Selection bits(®)

1 = Includes the corresponding channel for input scan
0 = Skips the channel for input scan

Note 1. Unimplemented channels are read as ‘0’. Do not select unimplemented channels for sampling as
indeterminate results may be produced.

2. The CSS<20:19> bits are not implemented in 20-pin devices.

REGISTER 19-9: ADI1CSSL: A/D INPUT SCAN SELECT REGISTER (LOW WORD)™®

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
CSS15 CSS14 CSS13 CSSs12 CSS11 | CSSs10 | CSS9 | CSss823)
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

css73) | cssed) css5@ CSs4 CSS3 CSS2 CSS1 CSS0
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-0 CSS<15:0>: A/D Input Scan Selection bits(?:3)

1 = Includes the corresponding ANXx input for scan
0 = Skips the channel for input scan

Note 1: Unimplemented channels are read as ‘0’. Do not select unimplemented channels for sampling as
indeterminate results may be produced.

2:  The CSS<8:5> bits are not implemented in 20-pin devices.
3:  The CSS<8:6> bits are not implemented in 28-pin devices.
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19.2 A/D Sampling Requirements

The analog input model of the 12-bit A/D Converter is
shown in Figure 19-2. The total sampling time for the
A/D is a function of the holding capacitor charge time.

For the A/D Converter to meet its specified accuracy, the
Charge Holding Capacitor (CHOLD) must be allowed to
fully charge to the voltage level on the analog input pin.
The Source Impedance (Rs), the Interconnect Imped-
ance (RIC) and the Internal Sampling Switch Impedance
(Rss) combine to directly affect the time required to
charge CHoOLD. The combined impedance of the analog
sources must, therefore, be small enough to fully charge
the holding capacitor within the chosen sample time. To
minimize the effects of pin leakage currents on the accu-
racy of the A/D Converter, the maximum recommended
source impedance, RS, is 2.5 kQ. After the analog input
channel is selected (changed), this sampling function

FIGURE 19-2:

must be completed prior to starting the conversion. The
internal holding capacitor will be in a discharged state
prior to each sample operation.

At least 1 TAD time period should be allowed between
conversions for the sample time. For more details, see
Section 27.0 “Electrical Characteristics”.

EQUATION 19-1: A/D CONVERSION CLOCK
PERIOD

TAD = Tcy (ADCS+ 1)

ADCS= JAD. _ ¢
Tecy

Note: Based on Tcy = 2/Fosc; Doze mode
and PLL are disabled.

12-BIT A/D CONVERTER ANALOG INPUT MODEL

RICc <250Q Sampling

Switch
\, T Ras ' Rss<3kQ
MA——e

CHOLD
ILEAKAGE -
+500 nA T— 32 pF
J_Vss

Legend: CPIN

= Input Capacitance
VT = Threshold Voltage
ILEAKAGE = Leakage Current at the Pin Due to
Various Junctions
Ric = Interconnect Resistance
Rss = Sampling Switch Resistance
CHoLD = Sample-and-Hold Capacitance (from DAC)

Note: The CPIN value depends on the device package and is not tested. The effect of CPIN is negligible if Rs < 5 kQ.

© 2013 Microchip Technology Inc.
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FIGURE 27-7: CLKO AND I/O TIMING CHARACTERISTICS
1/0 Pin ' !
(Input) ' ;
" DI35
DI40
1/0 Pin N
(Output) Old Value X New Value
—. .= DO31
D032

Note:

Refer to Figure 27-5 for load conditions.

TABLE 27-24: CLKO AND 1I/O TIMING REQUIREMENTS

Standard Operating Conditions: 1.8V to 3.6V (PIC24F16KM204)
2.0V to 5.5V (PIC24FV16KM204)
AC CHARACTERISTICS Operating temperature -40°C < TA < +85°C for Industrial
-40°C < TA < +125°C for Extended
Pzr:m Sym Characteristic Min Typ@® Max Units Conditions
DO31 |TioR |Port Output Rise Time — 10 25 ns
DO32 |TioF |Port Output Fall Time — 10 25 ns
DI35 TINP | INTx Pin High or Low Time 20 — — ns
(output)
DI40 TrRBP | CNx High or Low Time (input) 2 — — Tey
Note 1. Datain “Typ” column is at 3.3V, +25°C unless otherwise stated.
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FIGURE 27-8: RESET, WATCHDOG TIMER, OSCILLATOR START-UP TIMER AND POWER-UP
TIMER TIMING CHARACTERISTICS
(¢
)
VDD
. ; &
1 1 ' ' 2
MCLR / \ /
- :-—SY12 —!
oty + SY10
Internal . )
POR ] . (e
I . »
: : (¢
i . )
PWRT : l
L SY11 : «
SYSRST i l
' «
System »
Clock
Watchdog ! ' ! » —
Timer Reset ! ' '
' ! SY20 '

! SY13—=.

I/0 Pins >‘— j
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20-Lead Plastic Small Outline (SO) - Wide, 7.50 mm Body [SOIC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at

http://www.microchip.com/packaging

B

oI

——E‘<—

__BMDDDDDDDD

RECOMMENDED LAND PATTERN

Units MILLIMETERS

Dimension Limits| MIN [ NOM | MAX
Contact Pitch E 1.27 BSC
Contact Pad Spacing C 9.40
Contact Pad Width (X20) X 0.60
Contact Pad Length (X20) Y 1.95
Distance Between Pads Gx 0.67
Distance Between Pads G 7.45

Notes:

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

Microchip Technology Drawing No. C04-2094A

SILK
< SCREEN

© 2013 Microchip Technology Inc.
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20-Lead Plastic Quad Flat, No Lead Package (ML) — 4x4x0.9 mm Body [QFN]

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

D D2
EXPOSED
| PAD \
i e
! E2 f
1T, |
ek b
v ////% /14 ?
007007 |
r/// / //// /. /- o2 K
/. % i % o/ f
\ N
TOP VIEW NOTE 1 BOTTOMVIEW L=
f
o g
| N S I I
A3j A1 J
Units MILLIMETERS
Dimension Limits MIN NOM MAX
Number of Pins N 20
Pitch e 0.50 BSC
Overall Height A 0.80 0.90 1.00
Standoff A1 0.00 0.02 0.05
Contact Thickness A3 0.20 REF
Overall Width E 4.00 BSC
Exposed Pad Width E2 2.60 2.70 2.80
Overall Length D 4.00 BSC
Exposed Pad Length D2 2.60 2.70 2.80
Contact Width b 0.18 0.25 0.30
Contact Length L 0.30 0.40 0.50
Contact-to-Exposed Pad K 0.20 - -

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package is saw singulated.
3. Dimensioning and tolerancing per ASME Y 14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-126B
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28-Lead Plastic Small Outline (SO) - Wide, 7.50 mm Body [SOIC]

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

/'\xomx

ax g -
VIEW C
Units MILLIMETERS

Dimension Limits]|  MIN [ NOM | MAX
Number of Pins N 28
Pitch e 1.27 BSC
Overall Height A - - 2.65
Molded Package Thickness A2 2.05 - -
Standoff § A1 0.10 - 0.30
Overall Width E 10.30 BSC
Molded Package Width E1 7.50 BSC
Overall Length D 17.90 BSC
Chamfer (Optional) h 0.25 - 0.75
Foot Length L 0.40 - 1.27
Footprint L1 1.40 REF
Lead Angle C] 0° - -
Foot Angle % 0° - 8°
Lead Thickness C 0.18 - 0.33
Lead Width b 0.31 - 0.51
Mold Draft Angle Top o 5° - 15°
Mold Draft Angle Bottom B 5° - 15°

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. § Significant Characteristic
3. Dimension D does not include mold flash, protrusions or gate burrs, which shall
not exceed 0.15 mm per end. Dimension E1 does not include interlead flash
or protrusion, which shall not exceed 0.25 mm per side.
4. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
5. Datums A & B to be determined at Datum H.

Microchip Technology Drawing C04-052C Sheet 2 of 2
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NOTES:
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NOTES:
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