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PIC24F04KA201 FAMILY

422 DATA MEMORY ORGANIZATION

AND ALIGNMENT

To maintain backward compatibility with PIC® devices
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 recog-
nizes 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
determine which byte to select. The selected byte is
placed onto the LSB of the data path. That is, the data
memory and the 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.
Misaligned 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 mis-
aligned 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,
allowing 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 MSB is not modified.

A sign-extend instruction (SE) is provided to allow the
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

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 (MDA) with a 16-bit address field. For
PIC24F04KA201 family devices, the entire
implemented data memory lies in Near Data Space
(NDS).

424 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
control and are generally grouped together by that
module. Much of the SFR space contains unused
addresses; these are read as ‘0’. The SFR space,
where the SFRs are actually implemented, is provided
in Table 4-2. Each implemented area indicates a
32-byte region where at least one address is
implemented as an SFR. A complete listing of
implemented SFRs, including their addresses, is
provided in Table 4-3 through Table 4-21.

address.
TABLE 4-2: IMPLEMENTED REGIONS OF SFR DATA SPACE
SFR Space Address
xx00 ‘ xx20 xx40 Xx60 xx80 ‘ XXA0 | xxCO | xxEO
000h Core ICN Interrupts —
100h Timers Capture — Compare — — —
200h [2c™ ‘ UART SPI — — I/0
300h ADC/CMTU — — — — — —
400h — — — — — — — —
500h — — — — — — — —
600h — Comp — — —
700h — — System/DS/HLVD | NVM/PMD - | =1 =1 =
Legend: — =No implemented SFRs in this block.
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NOTES:
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TABLE 7-1: TRAP VECTOR DETAILS

Vector Number IVT Address AIVT Address Trap Source
0 000004h 000104h Reserved
1 000006h 000106h Oscillator Failure
2 000008h 000108h Address Error
3 00000Ah 00010Ah Stack Error
4 00000Ch 00010Ch Math Error
5 00000Eh 00010Eh Reserved
6 000010h 000110h Reserved
7 000012h 000112h Reserved

TABLE 7-2: IMPLEMENTED INTERRUPT VECTORS

Interrupt Source l\Xlen(iltt())err IVT Address A:c;\r/eTss Interrupt Bit Locations —
Flag Enable Priority
ADC1 Conversion Done 13 00002Eh 00012Eh IFS0<13> IEC0<13> IPC3<6:4>
Comparator Event 18 000038h 000138h IFS1<2> IEC1<2> IPC4<10:8>
CTMU 77 0000AEh 0001AEh IFS4<13> IEC4<13> IPC19<6:4>
External Interrupt 0 0 000014h 000114h IFS0<0> IEC0<0> IPC0<2:0>
External Interrupt 1 20 00003Ch 00013Ch IFS1<4> IEC1<4> IPC5<2:0>
External Interrupt 2 29 00004Eh 00014Eh IFS1<13> IEC1<13> IPC7<6:4>
12C1 Master Event 17 000036h 000136h IFS1<1> IEC1<1> IPC4<6:4>
12C1 Slave Event 16 000034h 000134h IFS1<0> IEC1<0> IPC4<2:0>
Input Capture1 1 000016h 000116h IFS0<1> IECO<1> IPC0<6:4>
Input Change Notification 19 00003Ah 00013Ah IFS1<3> IEC1<3> IPC4<14:12>
HLVD High/Low-Voltage Detect 72 0000A4h 0001A4h IFS4<8> IEC4<8> IPC17<2:0>
NVM — NVM Write Complete 15 000032h 000132h IFS0<15> IEC0<15> IPC3<14:12>
Output Compare 1 2 000018h 000118h IFS0<2> IEC0<2> IPC0<10:8>
SPI1 Error 9 000026h 000126h IFS0<9> IEC0<9> IPC2<6:4>
SPI1 Event 10 000028h 000128h IFS0<10> IEC0<10> IPC2<10:8>
Timer1 3 00001Ah 00011Ah IFS0<3> IEC0<3> IPC0<14:12>
Timer2 7 000022h 000122h IFS0<7> IECO<7> IPC1<14:12>
Timer3 8 000024h 000124h IFS0<8> IEC0<8> IPC2<2:0>
UART1 Error 65 000096h 000196h IFS4<1> IEC4<1> IPC16<6:4>
UART1 Receiver 11 00002Ah 00012Ah IFS0<11> IEC0<11> IPC2<14:12>
UART1 Transmitter 12 00002Ch 00012Ch IFS0<12> IEC0<12> IPC3<2:0>
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REGISTER 7-12: IPC1: INTERRUPT PRIORITY CONTROL REGISTER 1

u-0 R/W-1 R/W-0 R/W-0 u-0 U-0 U-0 u-0
— T2IP2 T2IP1 T2IPO — — — —
bit 15 bit 8
u-0 u-0 u-0 u-0 U-0 U-0 U-0 U-0
bit 7 bit 0
Legend:
R = Readable bit 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 14-12 T2IP<2:0>: Timer2 Interrupt Priority bits
111 = Interrupt is priority 7 (highest priority interrupt)
001 = Interrupt is priority 1
000 = Interrupt source is disabled

bit 11-0 Unimplemented: Read as ‘0’
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REGISTER 8-4: REFOCON: REFERENCE OSCILLATOR CONTROL REGISTER
R/W-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
ROEN — ROSSLP ROSEL RODIV3 RODIV2 RODIV1 RODIVO
bit 15 bit 8
u-0 u-0 u-0 u-0 u-0 U-0 U-0 U-0
bit 7 bit 0
Legend:
R = Readable bit 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
bit 13

bit 12

bit 11-8

bit 7-0

Note 1:

ROEN: Reference Oscillator Output Enable bit

1 = Reference oscillator enabled on REFO pin
0 = Reference oscillator disabled

Unimplemented: Read as ‘0’

ROSSLP: Reference Oscillator Output Stop in Sleep bit

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

ROSEL: Reference Oscillator Source Select bit

1 = Primary oscillator used as the base clock®
0 = System clock used as the base clock; base clock reflects any clock switching of the device

RODIV3:RODIVO0: Reference Oscillator Divisor Select bits

1111 = Base clock value divided by 32,768
1110 = Base clock value divided by 16,384
1101 = Base clock value divided by 8,192
1100 = Base clock value divided by 4,096
1011 = Base clock value divided by 2,048
1010 = Base clock value divided by 1,024
1001 = Base clock value divided by 512
1000 = Base clock value divided by 256
0111 = Base clock value divided by 128
0110 = Base clock value divided by 64
0101 = Base clock value divided by 32
0100 = Base clock value divided by 16
0011 = Base clock value divided by 8
0010 = Base clock value divided by 4
0001 = Base clock value divided by 2
0000 = Base clock value

Unimplemented: Read as ‘0’

The crystal oscillator must be enabled using the FOSC<2:0> bits; the crystal maintains the operation in
Sleep mode.

© 2009-2014 Microchip Technology Inc.
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NOTES:
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11.0 TIMER1

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 on Timers,
refer to the “PIC24F Family Reference
Manual”, Section 14. “Timers”
(DS39704).

The Timer1 module is a 16-bit timer which can operate
as a free-running, interval timer/counter. Timer1 can
operate in three modes:

» 16-Bit Timer

» 16-Bit Synchronous Counter

» 16-Bit Asynchronous Counter

Timer1 also supports these features:

» Timer Gate Operation

» Selectable Prescaler Settings

» Timer Operation during CPU Idle and Sleep
modes

* Interrupt on 16-Bit Period Register Match or
Falling Edge of External Gate Signal

Figure 11-1 presents a block diagram of the 16-bit Timer1
module.

To configure Timer1 for operation:

1. Set the TON bit (= 1).

2. Select the timer prescaler ratio using the
TCKPS<1:0> bits.

3. Set the Clock and Gating modes using the TCS
and TGATE bits.

4. Set or clear the TSYNC bit to configure
synchronous or asynchronous operation.

5. Load the timer period value into the PR1
register.

6. Ifinterrupts are required, set the interrupt enable
bit, T11E. Use the priority bits, T11P<2:0>, to set
the interrupt priority.

FIGURE 11-1: 16-BIT TIMER1 MODULE BLOCK DIAGRAM
___________________ TCKPS<1:0>
. SOSCO/ . . : . TON 2
+ TICK % : |'> x *
: : L Gate Prescaler
[ 1SOSCEN Sync 01 1, 8, 64, 256
. SOSClI |
X . Tey * 00
--------------------- TGATE
TGTTE TCS
!
1 Q D J
Set T1IF o 6_\‘9K
ﬁ
Reset
TMR1
' \jl\ Sync
Comparator TSYNC
Equal
4
PR1
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FIGURE 12-1: TIMER2/3 (32-BIT) BLOCK DIAGRAM
TCKPS<1:0>
TON 2
T2CK % ’@ 'S 1x %
Gate Prescaler
Sync 01 1, 8, 64, 256
Tey . 00
TGATE TGATE
$ I J —— TCS
1 Q D
Set T3IF =
0 Q \CK
PR3 | PR2
ADC Event Trigger *
-< Equal Comparator
MSB * LSB
- |
Resel > TMR3 , TMR2 Sync

Read TMR2()
Write TMR2(D

TMR3HLD

Data Bus<15:0>

Note 1: The 32-Bit Timer Configuration (T32) bit must be set for 32-bit timer/counter operation. All control bits
are respective to the T2CON register.
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EXAMPLE 14-1:

PWM PERIOD AND DUTY CYCLE CALCULATIONS®

PR2 = 306

device clock rate:

= 8.3 bits

Note 1:

PWM Resolution = log4g(FCY/FPwM)/log4¢2) bits
= (log1g(16 MHz/52.08 kHz)/log42) bits

Based on Tcy = 2 * Tosc, Doze mode and PLL are disabled.

1. Find the Timer Period register value for a desired PWM frequency of 52.08 kHz, where Fosc = 8 MHz with PLL
(32 MHz device clock rate) and a Timer2 prescaler setting of 1:1.

Tcy =2 * Tosc = 62.5ns
PWM Period = 1/PWM Frequency = 1/52.08 kHz = 19.2 us
PWM Period = (PR2 + 1) « Tcy ¢ (Timer 2 Prescale Value)

19.2pus=(PR2+1)+62.5ns 1

2. Find the maximum resolution of the duty cycle that can be used with a 52.08 kHz frequency and a 32 MHz

TABLE 14-1: EXAMPLE PWM FREQUENCIES AND RESOLUTIONS AT 4 MIPS (Fcy =4 MHZ)(l)
PWM Frequency 7.6 Hz 61 Hz 122 Hz 977 Hz 39kHz | 31.3kHz | 125kHz
Timer Prescaler Ratio 8 1 1 1 1 1 1
Period Register Value FFFFh FFFFh 7FFFh OFFFh 03FFh 007Fh 001Fh
Resolution (bits) 16 16 15 12 10 7 5

Note 1. Based on Fcy = Fosc/2, Doze mode and PLL are disabled.

TABLE 14-2: EXAMPLE PWM FREQUENCIES AND RESOLUTIONS AT 16 MIPS (Fcy =16 MHZ)(l)
PWM Frequency 30.5Hz 244 Hz 488 Hz 3.9 kHz 15.6 kHz | 125kHz | 500 kHz

Timer Prescaler Ratio 8 1 1 1 1 1 1

Period Register Value FFFFh FFFFh 7FFFh OFFFh 03FFh 007Fh 001Fh

Resolution (bits) 16 16 15 12 10 7 5

Note 1:

Based on Fcy = Fosc/2, Doze mode and PLL are disabled.

© 2009-2014 Microchip Technology Inc.
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17.0 UNIVERSAL ASYNCHRONOUS
RECEIVER TRANSMITTER
(UART)

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 on the
Universal Asynchronous Receiver
Transmitter, refer to the “PIC24F Family
Reference Manual”, Section 21. “UART”

(DS39708).

The Universal Asynchronous Receiver Transmitter
(UART) module is one of the serial /O modules avail-
able in this PIC24F device family. The UART is a
full-duplex asynchronous system that can communicate
with peripheral devices, such as personal computers,
LIN, RS-232 and RS-485 interfaces. This module also
supports a hardware flow control option with the U1CTS

and U1RTS pins, and also includes an IrDA® encoder

and decoder.

The primary features of the UART module are:

» Full-Duplex, 8-Bit or 9-Bit Data Transmission
through the U1TX and U1RX pins

» Even, Odd or No Parity Options (for 8-bit data)

» One or Two Stop bits

» Hardware Flow Control Option with U1CTS and
U1RTS pins

» Fully Integrated Baud Rate Generator (IBRG) with
16-Bit Prescaler

» Baud Rates Ranging from 1 Mbps to 15 bps at
16 MIPS

* 4-Deep, First-In-First-Out (FIFO) Transmit Data
Buffer

* 4-Deep FIFO Receive Data Buffer

« Parity, Framing and Buffer Overrun Error
Detection

» Support for 9-Bit mode with Address Detect (9th
bit=1)

« Transmit and Receive Interrupts

» Loopback mode for Diagnostic Support

» Support for Sync and Break Characters

» Supports Automatic Baud Rate Detection

» IrDA Encoder and Decoder Logic

» 16x Baud Clock Output for IrDA Support

A simplified block diagram of the UART is displayed in

Figure 17-1. The UART module consists of these

important hardware elements:

» Baud Rate Generator

* Asynchronous Transmitter

* Asynchronous Receiver

FIGURE 17-1: UART SIMPLIFIED BLOCK DIAGRAM
Baud Rate Generator
— IrDA® »[<| U1BCLK

—®| Hardware Flow Control

= UART1 Receiver

X] U1CTS

X UTRX

—— UART1 Transmitter

<] U1TX
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REGISTER 17-2: U1STA: UART1 STATUS AND CONTROL REGISTER (CONTINUED)

bit 5

bit 4

bit 3

bit 2

bit 1

bit 0

ADDEN: Address Character Detect bit (bit 8 of received data = 1)

1 = Address Detect mode enabled. If 9-bit mode is not selected, this does not take effect.

0 = Address Detect mode disabled

RIDLE: Receiver Idle bit (read-only)

1 = Receiveris Idle

0 = Receiver is active

PERR: Parity Error Status bit (read-only)

1 = Parity error has been detected for the current character (character at the top of the receive FIFO)

0 = Parity error has not been detected

FERR: Framing Error Status bit (read-only)

1 = Framing error has been detected for the current character (character at the top of the receive FIFO)

0 = Framing error has not been detected

OERR: Receive Buffer Overrun Error Status bit (clear/read-only)

1 = Receive buffer has overflowed

0 = Receive buffer has not overflowed (clearing a previously set OERR bit (1 — 0 transition) will reset
the receiver buffer and the RSR to the empty state)

URXDA: Receive Buffer Data Available bit (read-only)

1 = Receive buffer has data; at least one more character can be read
0 = Receive buffer is empty

© 2009-2014 Microchip Technology Inc. DS30009937C-page 139
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NOTES:
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REGISTER 23-2: FOSCSEL: OSCILLATOR SELECTION CONFIGURATION REGISTER

R/P-1 u-0 u-0 u-0 u-0 R/P-1 R/P-1 R/P-1
IESO — — — — FNOSC2 FNOSC1 FNOSCO
bit 7 bit 0
Legend:
R = Readable bit P = Programmable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 7 IESO: Internal External Switchover bit

1 = Internal External Switchover mode enabled (Two-Speed Start-up enabled)
0 = Internal External Switchover mode disabled (Two-Speed Start-up disabled)

bit 6-3 Unimplemented: Read as ‘0’
bit 2-0 FNOSC<2:0>: Oscillator Selection bits

000 = Fast RC oscillator (FRC)

001 = Fast RC oscillator with divide-by-N with PLL module (FRCDIV+PLL)
010 = Primary oscillator (XT, HS, EC)

011 = Primary oscillator with PLL module (HS+PLL, EC+PLL)

100 = Secondary oscillator (SOSC)

101 = Low-Power RC oscillator (LPRC)

110 =500 kHz Low-Power FRC oscillator with divide-by-N (LPFRCDIV)
111 = 8 MHz FRC oscillator with divide-by-N (FRCDIV)
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24.6 MPLAB X SIM Software Simulator

The MPLAB X SIM Software Simulator allows code
development in a PC-hosted environment by simulat-
ing the PIC MCUs and dsPIC DSCs on an instruction
level. On any given instruction, the data areas can be
examined or modified and stimuli can be applied from
a comprehensive stimulus controller. Registers can be
logged to files for further run-time analysis. The trace
buffer and logic analyzer display extend the power of
the simulator to record and track program execution,
actions on I/0, most peripherals and internal registers.

The MPLAB X SIM Software Simulator fully supports
symbolic debugging using the MPLAB XC Compilers,
and the MPASM and MPLAB Assemblers. The soft-
ware simulator offers the flexibility to develop and
debug code outside of the hardware laboratory envi-
ronment, making it an excellent, economical software
development tool.

24.7 MPLAB REAL ICE In-Circuit
Emulator System

The MPLAB REAL ICE In-Circuit Emulator System is
Microchip’s next generation high-speed emulator for
Microchip Flash DSC and MCU devices. It debugs and
programs all 8, 16 and 32-bit MCU, and DSC devices
with the easy-to-use, powerful graphical user interface of
the MPLAB X IDE.

The emulator is connected to the design engineer’s
PC using a high-speed USB 2.0 interface and is
connected to the target with either a connector
compatible with in-circuit debugger systems (RJ-11)
or with the new high-speed, noise tolerant, Low-
Voltage Differential Signal (LVDS) interconnection
(CATS).

The emulator is field upgradable through future firmware
downloads in MPLAB X IDE. MPLAB REAL ICE offers
significant advantages over competitive emulators
including full-speed emulation, run-time variable
watches, trace analysis, complex breakpoints, logic
probes, a ruggedized probe interface and long (up to
three meters) interconnection cables.

24.8 MPLAB ICD 3 In-Circuit Debugger
System

The MPLAB ICD 3 In-Circuit Debugger System is
Microchip’s most cost-effective, high-speed hardware
debugger/programmer for Microchip Flash DSC and
MCU devices. It debugs and programs PIC Flash
microcontrollers and dsPIC DSCs with the powerful,
yet easy-to-use graphical user interface of the MPLAB
IDE.

The MPLAB ICD 3 In-Circuit Debugger probe is
connected to the design engineer’s PC using a high-
speed USB 2.0 interface and is connected to the target
with a connector compatible with the MPLAB ICD 2 or
MPLAB REAL ICE systems (RJ-11). MPLAB ICD 3
supports all MPLAB ICD 2 headers.

24.9 PICKkit 3 In-Circuit Debugger/
Programmer

The MPLAB PICkit 3 allows debugging and program-
ming of PIC and dsPIC Flash microcontrollers at a most
affordable price point using the powerful graphical user
interface of the MPLAB IDE. The MPLAB PICkit 3 is
connected to the design engineer’s PC using a full-
speed USB interface and can be connected to the
target via a Microchip debug (RJ-11) connector (com-
patible with MPLAB ICD 3 and MPLAB REAL ICE). The
connector uses two device I/O pins and the Reset line
to implement in-circuit debugging and In-Circuit Serial
Programming™ (ICSP™).

24.10 MPLAB PM3 Device Programmer

The MPLAB PM3 Device Programmer is a universal,
CE compliant device programmer with programmable
voltage verification at VDDMIN and VDDMAX for
maximum reliability. It features a large LCD display
(128 x 64) for menus and error messages, and a mod-
ular, detachable socket assembly to support various
package types. The ICSP cable assembly is included
as a standard item. In Stand-Alone mode, the MPLAB
PM3 Device Programmer can read, verify and program
PIC devices without a PC connection. It can also set
code protection in this mode. The MPLAB PM3
connects to the host PC via an RS-232 or USB cable.
The MPLAB PM3 has high-speed communications and
optimized algorithms for quick programming of large
memory devices, and incorporates an MMC card for file
storage and data applications.

© 2009-2014 Microchip Technology Inc.
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TABLE 26-25: ADC CONVERSION TIMING REQUIREMENTS®

AC CHARACTERISTICS

Standard Operating Conditions: 1.8V to 3.6V
(unless otherwise stated)
Operating temperature

-40°C < TA < +85°C for Industrial

Pilr:m Symbol Characteristic Min. Typ Max. Units Conditions
Clock Parameters
AD50 |TAD ADC Clock Period 75 — — ns Tcy =75 ns, AD1CON3
in default state
AD51 |TRC ADC Internal RC Oscillator — 250 — ns
Period
Conversion Rate
AD55 | TcoNv Conversion Time — 12 — TAD
AD56 |FcNv Throughput Rate — — 500 ksps |AVDD > 2.7V
AD57 |TsAmP Sample Time — 1 — TAD
AD58 |Taca Acquisition Time 750 — — ns (Note 2)
AD59 |Tswc Switching Time from Convert to — — |(Note 3)
Sample
AD60 |(TpIsS Discharge Time 0.5 — — TAD
Clock Parameters
AD61 |TPss Sample Start Delay from Setting 2 — 3 TAD
Sample bit (SAMP)
Note 1: Because the sample caps will eventually lose charge, clock rates below 10 kHz can affect linearity
performance, especially at elevated temperatures.
2:  The time for the holding capacitor to acquire the “New” input voltage when the voltage changes full scale
after the conversion (VDD to Vss or Vss to VDD).
3:  On the following cycle of the device clock.

DS30009937C-page 202
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TABLE 26-26: RESET, WATCHDOG TIMER, OSCILLATOR START-UP TIMER, POWER-UP TIMER

AND BROWN-OUT RESET TIMING REQUIREMENTS

AC CHARACTERISTICS

Operating temperature

Standard Operating Conditions: 1.8V to 3.6V
(unless otherwise stated)

-40°C < TA < +85°C for Industrial

Param

No. Symbol Characteristic Min. Typ(l) Max. | Units Conditions
SY10 |TmcL |MCLR Pulse Width (low) 2 — — us
SY11 TPWRT | Power-up Timer Period 50 64 90 ms
SY12 |TPOR Power-on Reset Delay 1 5 10 us
SY13 | Tioz /0 High-lmpedance from MCLR — — | 100 | ns
Low or Watchdog Timer Reset
SY20 |TwoT Watchdog Timer Time-out Period | 0.85 1.0 1.15 ms | 1.32 prescaler
3.4 4.0 4.6 ms | 1:128 prescaler
SY25 |TBOR Brown-out Reset Pulse Width 1 — — us
SY35 |TrscMm | Fail-Safe Clock Monitor Delay — 2 23 us
SY45 |TRST Configuration Update Time — 20 — us
TVREG | On-Chip Voltage Regulator — 10 — ps
Output Delay
SY55 |TLock |PLL Start-up Time — 1 — ms
SY65 |TosT Oscillator Start-up Time — 1024 — | Tosc
SY75 |TFRC Fast RC Oscillator Start-up Time — 1 1.5 us
SY85 |TLPRC |Low-Power Oscillator Start-up — — 100 ps
Time
Note 1: Data in “Typ” column is at 3.3V, +25°C unless otherwise stated.
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27.2 Package Details

The following sections give the technical details of the packages.

14-Lead Plastic Dual In-Line (P) — 300 mil Body [PDIP]

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

il e Ml B s Yl Ml

NOTE 1 i
x .

E

A1— ‘
+H«b1 ?
1

—=|=—Db e I eB
Units INCHES
Dimension Limits MIN NOM MAX
Number of Pins N 14
Pitch e .100 BSC
Top to Seating Plane A - - 210
Molded Package Thickness A2 115 .130 .195
Base to Seating Plane A1 .015 - -
Shoulder to Shoulder Width E .290 .310 .325
Molded Package Width E1 .240 .250 .280
Overall Length D .735 .750 775
Tip to Seating Plane L 115 .130 .150
Lead Thickness c .008 .010 .015
Upper Lead Width b1 .045 .060 .070
Lower Lead Width b .014 .018 .022
Overall Row Spacing § eB - - 430

Notes:
1. Pin 1 visual index feature may vary, but must be located with the hatched area.
2. § Significant Characteristic.
3. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed .010" per side.
4. Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-005B
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20-Lead Plastic Dual In-Line (P) — 300 mil Body [PDIP]

2

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
N
i Il e e o e e Y e sl | T
NOTE 1 E1
~ |

1

N e
2 3

D

#
[

A
A1:|

1
A

.

A2

ot
_1

—

L

eB
Units INCHES
Dimension Limits MIN NOM MAX
Number of Pins N 20
Pitch e .100 BSC
Top to Seating Plane A - - .210
Molded Package Thickness A2 115 .130 .195
Base to Seating Plane A1 .015 - -
Shoulder to Shoulder Width E .300 .310 325
Molded Package Width E1 .240 .250 .280
Overall Length D .980 1.030 1.060
Tip to Seating Plane L 115 1130 .150
Lead Thickness .008 .010 .015
Upper Lead Width b1 .045 .060 .070
Lower Lead Width b .014 .018 .022
Overall Row Spacing § eB — - 430

Notes:

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

2. § Significant Characteristic.
3. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed .010" per side.
4. Dimensioning and tolerancing per ASME Y14.5M.

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

Microchip Technology Drawing C04-019B
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