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PIC16(L)F1526/7

1.0 DEVICE OVERVIEW

The PIC16(L)F1526/7 are described within this data
sheet. They are available in 64-pin packages. Figure 1-1
shows a block diagram of the PIC16(L)F1526/7 devices.
Table 1-2 shows the pinout descriptions.

Reference Table 1-1 for peripherals available per
device.

TABLE 1-1: DEVICE PERIPHERAL

SUMMARY
© N~
Peripheral <';4'5‘ t_; <';4'5‘ 3
07 | €0
oz |z
ADC ° °
EUSART ° °
Fixed Voltage Reference (FVR)
Temperature Indicator ° °
Capture/Compare/PWM Modules
CCP1 ° °
CCP2 ° °
CCP3 ° °
CCP4 ° °
CCP5 . °
CCP6 ° °
CCP7 ° °
CCP8 ° °
CCP9 ° °
CCP10| e °
EUSARTs
EUSART1 ) °
EUSART2 ° °
Master Synchronous Serial Ports
MSSP1 ) °
MSSP2 ° °
Timers
Timer0 ° °
Timer1/3/5 ° °
Timer2/4/6 ° °
/8/10
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PIC16(L)F1526/7

TABLE 1-2: PIC16(L)F1526/7 PINOUT DESCRIPTION (CONTINUED)
Name Function I_Ir_lyppuet O_Il_;tg:t Description
RE1/AN28 RE1 ST CMOS | General purpose /O with WPU.
AN28 AN — ADC Channel 28 input.
RE2/AN29/CCP10 RE2 ST CMOS | General purpose /0 with WPU.
AN29 AN — ADC Channel 29 input.
CCP10 ST CMOS | Capture/Compare/PWM10.
RE3/CCP9 RE3 ST CMOS | General purpose /0O with WPU.
CCP9 ST CMOS | Capture/Compare/PWM9.
RE4/CCP8 RE4 ST CMOS | General purpose /O with WPU.
CCP8 ST CMOS | Capture/Compare/PWM8.
RE5/CCP7 RE5 ST CMOS | General purpose /O with WPU.
CCP7 ST CMOS | Capture/Compare/PWM?7.
RE6/CCP6 RE6 ST CMOS | General purpose /0O with WPU.
CCP6 ST CMOS | Capture/Compare/PWM6.
RE7/cCP2 RE7 ST CMOS | General purpose /O with WPU.
CCP2 ST CMOS | Capture/Compare/PWM2.
RFO/AN16/VcAP RFO ST CMOS | General purpose 1/0.
AN16 AN — ADC Channel 16 input.
VCAP Power | Power | Filter capacitor for Voltage Regulator.
RF1/AN6 RF1 ST CMOS | General purpose I/0O.
ANG6 AN — ADC Channel 6 input.
RF2/AN7 RF2 ST CMOS | General purpose 1/0.
AN7 AN — ADC Channel 7 input.
RF3/AN8 RF3 ST CMOS | General purpose I/O.
ANS8 AN — ADC Channel 8 input.
RF4/AN9 RF4 ST CMOS | General purpose I/O.
AN9 AN — ADC Channel 9 input.
RF5/AN10 RF5 ST CMOS | General purpose 1/0.
AN10 AN — ADC Channel 10 input.
RF6/AN11 RF6 ST CMOS | General purpose I/0O.
AN11 AN — ADC Channel 11 input.
RF7/AN5/SS1 RF7 ST | CMOS | General purpose /0.
AN5 AN — ADC Channel 5 input.
Ss1 ST — Slave Select input.
RGO/CCP3 RGO ST CMOS | General purpose 1/0.
CCP3 ST CMOS | Capture/Compare/PWM3.
RG1/AN15/TX2/CK2 RG1 ST CMOS | General purpose I/0.
AN15 AN — ADC Channel 15 input.
TX2 — CMOS | USART2 asynchronous transmit.
CK2 ST CMOS | USART2 synchronous clock.
RG2/AN14/RX2/DT2 RG2 ST CMOS | General purpose I/0O.
AN14 AN — ADC Channel 14 input.
RX2 ST — USART2 asynchronous input.
DT2 ST CMOS | USART2 synchronous data.

Legend: AN = Analog input or output CMOS= CMOS compatible input or output

TTL = TTL compatible input
HV = High Voltage

ST

Note 1:

OD = Open Drain
= Schmitt Trigger input with CMOS levels I’C = Schmitt Trigger input with 12c
levels

XTAL = Crystal
Alternate pin function selected with the APFCON (Register 12-1) register.

2:  RC3, RC4, RD5 and RD6 read the I12C ST input when I2C mode is enabled.

© 2011-2015 Microchip Technology Inc.
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PIC16(L)F1526/7

TABLE 3-2: SPECIAL FUNCTION REGISTER SUMMARY (CONTINUED)

i i i i i i ; : Valueon | Valueon
Addr Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR, BOR all other

Resets
Bank 4
20Ch [— Unimplemented = =
20Dh |WPUB WPUB7 | WPUB6 | WPUB5 | WPUB4 WPUB3 WPUB2 WPUB1 WPUBO |1111 1111|1111 1111
20Eh [— Unimplemented = —
20Fh |WPUD WPUD7 | WPUD6 | WPUD5 | WPUD4 WPUD3 WPUD2 WPUD1 | WPUDO (1111 11111111 1111
210h |WPUE WPUE7 | WPUE6 | WPUE5 | WPUE4 WPUE3 WPUE2 WPUE1 WPUEO |1111 1111|1111 1111
211h |SSP1BUF Synchronous Serial Port Receive Buffer/Transmit Register XXXX XXXX [uuuu uuuu
212h |SSP1ADD Synchronous Serial Port (I2C mode) Address Register 0000 0000|0000 0000
213h [SSP1MSK Synchronous Serial Port (IZC mode) Address Mask Register 1111 1111121121 1111
214h |SSP1STAT SMP CKE D/A P S RW UA BF 0000 0000|0000 0000
215h |SSP1CON1 wcoL SSPOV SSPEN CKP SSPM<3:0> 0000 0000|0000 0000
216h |SSP1CON2 GCEN | ACKSTAT | ACKDT ACKEN RCEN PEN RSEN SEN 0000 0000|0000 0000
217h |SSP1CON3 ACKTIM PCIE SCIE BOEN SDAHT SBCDE AHEN DHEN |0000 0000|0000 0000
218h [— Unimplemented = —
219h |SSP2BUF Synchronous Serial Port Receive Buffer/Transmit Register XXXX XXXX [uuuu uuuu
21Ah [SSP2ADD Synchronous Serial Port (I2C mode) Address Register 0000 0000|0000 0000
21Bh [|SSP2MSK Synchronous Serial Port (I2C mode) Address Mask Register 1111 11111111 1111
21Ch |SSP2STAT SMP CKE D/A P S RW UA BF 0000 0000|0000 0000
21Dh |SSP2CON1 wcoL SSPOV SSPEN CKP SSPM<3:0> 0000 0000|0000 0000
21Eh |SSP2CON2 GCEN | ACKSTAT | ACKDT ACKEN RCEN PEN RSEN SEN 0000 0000|0000 0000
21Fh |SSP2CON3 ACKTIM PCIE SCIE BOEN SDAHT SBCDE AHEN DHEN |0000 0000|0000 0000
Bank 5
28Ch [PORTF RF7 RF6 RF5 RF4 RF3 RF2 RF1 RFO XXXX XXXX [uuuu uuuu
28Dh |PORTG — — RG5 RG4 RG3 RG2 RG1 RGO - - XX XXXX [--uu uuuu
28Eh [— Unimplemented — —
28Fh [— Unimplemented — —
290h [— Unimplemented — —
291h [CCPR1L Capture/Compare/PWM Register 1 (LSB) XXXX XXXX [uuuu uuuu
292h [CCPR1H Capture/Compare/PWM Register 1 (MSB) XXXX XXXX [uuuu uuuu
293h |CCP1CON — — DC1B<1:0> | CCP1M<3:0> --00 0000|--00 0000
294h [— Unimplemented — —
295h [— Unimplemented — —
296h [— Unimplemented — —
297h [— Unimplemented — —
298h [CCPR2L Capture/Compare/PWM Register 2 (LSB) XXXX XXXX [uuuu uuuu
299h [CCPR2H Capture/Compare/PWM Register 2 (MSB) XXXX XXXX [uuuu uuuu
29Ah |CCP2CON — — DC2B<1:0> | CCP2M<3:0> --00 0000|--00 0000
29Bh [— Unimplemented — —
29Ch [— Unimplemented — —
29Dh |CCPTMRSO C4TSEL<1:0> C3TSEL<1:0> C2TSEL<1:0> C1TSEL<1:0> 0000 0000|0000 0000
29Eh |CCPTMRSH1 C8TSEL<1:0> C7TSEL<1:0> C6TSEL<1:0> C5TSEL<1:0> 0000 0000|0000 0000
29Fh |CCPTMRS2 — — — — C10TSEL<1:0> C9TSEL<1:0> ---- 0000|---- 0000
Legend: X =unknown, u = unchanged, q = value depends on condition, - = unimplemented, read as ‘0’, r = reserved.
Shaded locations are unimplemented, read as ‘0’.
Note 1: PIC16F1526/7 only.
2: Unimplemented, read as ‘1’.
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5.2 Clock Source Types

Clock sources can be classified as external or internal.

External clock sources rely on external circuitry for the
clock source to function. Examples are: oscillator
modules (EC mode), quartz crystal resonators or
ceramic resonators (LP, XT and HS modes) and
Resistor-Capacitor (RC) mode circuits.

Internal clock sources are contained within the oscillator
module. The internal oscillator block has two internal
oscillators that are used to generate the internal system
clock sources: the 16 MHz High-Frequency Internal
Oscillator and the 31kHz Low-Frequency Internal
Oscillator (LFINTOSC).

The system clock can be selected between external or
internal clock sources via the System Clock Select
(SCS) bits in the OSCCON register. See Section 5.3
“Clock Switching” for additional information.

5.2.1 EXTERNAL CLOCK SOURCES

An external clock source can be used as the device
system clock by performing one of the following
actions:

* Program the FOSC<2:0> bits in the Configuration
Words to select an external clock source that will
be used as the default system clock upon a
device Reset.

» Write the SCS<1:0> bits in the OSCCON register
to switch the system clock source to:

- Secondary oscillator during run-time, or
- An external clock source determined by the
value of the FOSC bits.

See Section 5.3 “Clock Switching”for more informa-
tion.

5211 EC Mode

The External Clock (EC) mode allows an externally
generated logic level signal to be the system clock
source. When operating in this mode, an external clock
source is connected to the OSC1 input.
OSC2/CLKOUT is available for general purpose 1/O or
CLKOUT. Figure 5-2 shows the pin connections for EC
mode.

EC mode has three power modes to select from through
Configuration Words:

» High power, 4-20 MHz (FOSC = 111)

* Medium power, 0.5-4 MHz (FOSC = 110)

* Low power, 0-0.5 MHz (FOSC = 101)

The Oscillator Start-up Timer (OST) is disabled when
EC mode is selected. Therefore, there is no delay in
operation after a Power-on Reset (POR) or wake-up
from Sleep. Because the PIC® MCU design is fully
static, stopping the external clock input will have the
effect of halting the device while leaving all data intact.
Upon restarting the external clock, the device will
resume operation as if no time had elapsed.

FIGURE 5-2: EXTERNAL CLOCK (EC)
MODE OPERATION

Clock from «Do—» OSC1/CLKIN
Ext. System

PIC® MCU

-<—» OSC2/CLKOUT

Fosc/4 or |/0M

Note 1: Output depends upon CLKOUTEN bit of the
Configuration Words.

521.2 LP, XT, HS Modes

The LP, XT and HS modes support the use of quartz
crystal resonators or ceramic resonators connected to
OSC1 and OSC2 (Figure 5-3). The three modes select
a low, medium or high gain setting of the internal
inverter-amplifier to support various resonator types
and speed.

LP Oscillator mode selects the lowest gain setting of the
internal inverter-amplifier. LP mode current consumption
is the least of the three modes. This mode is designed to
drive only 32.768 kHz tuning-fork type crystals (watch
crystals).

XT Oscillator mode selects the intermediate gain
setting of the internal inverter-amplifier. XT mode
current consumption is the medium of the three modes.
This mode is best suited to drive resonators with a
medium drive level specification.

HS Oscillator mode selects the highest gain setting of the
internal inverter-amplifier. HS mode current consumption
is the highest of the three modes. This mode is best
suited for resonators that require a high drive setting.

Figure 5-3 and Figure 5-4 show typical circuits for
quartz crystal and ceramic resonators, respectively.

DS40001458D-page 50
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521.4 Secondary Oscillator

The secondary oscillator is a separate crystal oscillator
that is associated with the Timer1 peripheral. It is opti-
mized for timekeeping operations with a 32.768 kHz
crystal connected between the SOSCO and SOSCI
device pins.

The secondary oscillator can be used as an alternate
system clock source and can be selected during
run-time using clock switching. Refer to Section 5.3
“Clock Switching” for more information.

FIGURE 5-5: QUARTZ CRYSTAL
OPERATION
(SECONDARY
OSCILLATOR)
PIC® MCU
L soscl L
[ T \
C1 l .~ To Internal |
. _ Logic .
32.768 kHz
1 Quartz
= T Crystal
L A
& SOSCO

Note 1: Quartz crystal characteristics vary
according to type, package and
manufacturer. The user should consult the
manufacturer data sheets for specifications
and recommended application.

2: Always verify oscillator performance over
the VDD and temperature range that is
expected for the application.

3: For oscillator design assistance, reference
the following Microchip Applications Notes:

» AN826, “Crystal Oscillator Basics and
Crystal Selection for rfPIC® and PIC®
Devices” (DS00826)

» AN849, “Basic PIC® Oscillator Design”
(DS00849)

« AN943, “Practical PIC® Oscillator
Analysis and Design” (DS00943)

* AN949, “Making Your Oscillator Work”
(DS00949)

* TB097, “Interfacing a Micro Crystal
MS1V-T1K 32.768 kHz Tuning Fork
Crystal to a PIC16F690/SS” (DS91097)

* AN1288, “Design Practices for
Low-Power External Oscillators”
(DS01288)

5215 External RC Mode

The external Resistor-Capacitor (RC) modes support
the use of an external RC circuit. This allows the
designer maximum flexibility in frequency choice while
keeping costs to a minimum when clock accuracy is not
required.

The RC circuit connects to OSC1. OSC2/CLKOUT is
available for general purpose I/O or CLKOUT. The
function of the OSC2/CLKOUT pin is determined the
CLKOUTEN bit in Configuration Words.

Figure 5-6 shows the external RC mode connections.

FIGURE 5-6: EXTERNAL RC MODES
VoD PIC® MCU
REXT
OSC1/CLKIN Internal
l 0 Clock
CEXTI
Vss = -
Fosc/4 or oM | OSCZ/CLKOUT

Recommended values: 10 kQ < REXT < 100 kQ, <3V
3 kQ < REXT < 100 kQ, 3-5V
CEXT > 20 pF, 2-5V

Note 1: Output depends upon CLKOUTEN bit of the
Configuration Words.

The RC oscillator frequency is a function of the supply
voltage, the resistor (REXT) and capacitor (CEXT) values
and the operating temperature. Other factors affecting
the oscillator frequency are:

« threshold voltage variation

» component tolerances
» packaging variations in capacitance

The user also needs to take into account variation due
to tolerance of the external RC components used.

DS40001458D-page 52
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REGISTER 7-7:  PIR2: PERIPHERAL INTERRUPT REQUEST REGISTER 2

U-0 R/W-0/0 U-0 u-0 RW-0/0  R/W-0/0 R/W-0/0 u-0

— AD2IF — — | BCLUF | BCL2F TMR4IF —
bit 7 bit 0
Legend:

R = Readable bit
u = Bit is unchanged

W = Writable bit
x = Bit is unknown

U = Unimplemented bit, read as ‘0’
-n/n = Value at POR and BOR/Value at all other Resets

‘1’ = Bit is set ‘0’ = Bit is cleared
bit 7 Unimplemented: Read as ‘0’
bit 6 AD2IF: Timer5 Gate Interrupt Flag bit

1 = Interrupt is pending
0 = Interrupt is not pending

bit 5-4 Unimplemented: Read as ‘0’

bit 3 BCL1IF: MSSP1 Bus Collision Interrupt Flag bit
1 = Interrupt is pending
0 = Interrupt is not pending

bit 2 BCL2IF: MSSP2 Bus Collision Interrupt Flag bit
1 = Interrupt is pending
0 = Interrupt is not pending

bit 1 TMRAIF: Timer4 to PR4 Interrupt Flag bit
1 = Interrupt is pending
0 = Interrupt is not pending

bit 0 Unimplemented: Read as ‘0’

Note: Interrupt flag bits are set when an interrupt

condition occurs, regardless of the state of
its corresponding enable bit or the Global
Enable bit, GIE, of the INTCON register.
User software should ensure the
appropriate interrupt flag bits are clear prior

to enabling an interrupt.

DS40001458D-page 82
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8.0 POWER-DOWN MODE (SLEEP)

The Power-down mode is entered by executing a
SLEEP instruction.

Upon entering Sleep mode, the following conditions
exist:

1. WDT will be cleared but keeps running, if
enabled for operation during Sleep.

PD bit of the STATUS register is cleared.

TO bit of the STATUS register is set.

CPU clock is disabled.

31 kHz LFINTOSC is unaffected and peripherals

that operate from it may continue operation in
Sleep.

6. Timer1 and peripherals that operate from Tim-
er1 continue operation in Sleep when the Tim-
er1 clock source selected is:

+ LFINTOSC
* TI1CKI
» Secondary oscillator

7. ADC is unaffected, if the dedicated FRc oscillator

is selected.

8. 1/O ports maintain the status they had before
SLEEP was executed (driving high, low or
high-impedance).

9. Resets other than WDT are not affected by
Sleep mode.

ok~

Refer to individual chapters for more details on periph-
eral operation during Sleep.

To minimize current consumption, the following condi-
tions should be considered:

* 1/O pins should not be floating

» External circuitry sinking current from 1/O pins

« Internal circuitry sourcing current from 1/O pins

» Current draw from pins with internal weak pull-ups

* Modules using 31 kHz LFINTOSC

* Modules using Secondary oscillator

I/O pins that are high-impedance inputs should be

pulled to VDD or Vss externally to avoid switching
currents caused by floating inputs.

Examples of internal circuitry that might be sourcing
current include modules such as the FVR modules.
See Section 14.0 “Fixed Voltage Reference (FVR)”
for more information on these modules.

8.1 Wake-up from Sleep

The device can wake-up from Sleep through one of the
following events:

External Reset input on MCLR pin, if enabled
BOR Reset, if enabled

POR Reset

Watchdog Timer, if enabled

Any external interrupt

Interrupts by peripherals capable of running
during Sleep (see individual peripheral for more
information)

o wNn-=

The first three events will cause a device Reset. The
last three events are considered a continuation of
program execution. To determine whether a device
Reset or wake-up event occurred, refer to
Section 6.12 “Determining the Cause of a Reset”.

When the SLEEP instruction is being executed, the next
instruction (PC + 1) is prefetched. For the device to
wake-up through an interrupt event, the corresponding
interrupt enable bit must be enabled. Wake-up will
occur regardless of the state of the GIE bit. If the GIE
bit is disabled, the device continues execution at the
instruction after the SLEEP instruction. If the GIE bit is
enabled, the device executes the instruction after the
SLEEP instruction, the device will then call the Interrupt
Service Routine. In cases where the execution of the
instruction following SLEEP is not desirable, the user
should have a NOP after the SLEEP instruction.

The WDT is cleared when the device wakes up from
Sleep, regardless of the source of wake-up.

DS40001458D-page 86
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10.1 Independent Clock Source

The WDT derives its time base from the 31 kHz
LFINTOSC internal oscillator. Time intervals in this
chapter are based on a nominal interval of 1 ms. See
Section 25.0 “Electrical Specifications” for the
LFINTOSC tolerances.

10.2 WDT Operating Modes

The Watchdog Timer module has four operating modes
controlled by the WDTE<1:0> bits in Configuration
Words. See Table 10-1.

10.21 WDT IS ALWAYS ON

When the WDTE bits of Configuration Words are set to
11’, the WDT is always on.

WDT protection is active during Sleep.

10.2.2 WDT IS OFF IN SLEEP

When the WDTE bits of Configuration Words are set to
‘10, the WDT is on, except in Sleep.

WDT protection is not active during Sleep.

10.2.3 WDT CONTROLLED BY SOFTWARE

When the WDTE bits of Configuration Words are set to
‘01’, the WDT is controlled by the SWDTEN bit of the
WDTCON register.

WDT protection is unchanged by Sleep. See
Table 10-1 for more details.

TABLE 10-1: WDT OPERATING MODES

10.3 Time-out Period

The WDTPS bits of the WDTCON register set the
time-out period from 1 ms to 256 seconds (nominal).
After a Reset, the default time-out period is 2 seconds.

10.4 Clearing the WDT

The WDT is cleared when any of the following condi-
tions occur:

* Any Reset

* CLRWDT instruction is executed

» Device enters Sleep

» Device wakes up from Sleep

» Oscillator fail

* WDT is disabled

» Oscillator Start-up Timer (OST) is running

See Table 10-2 for more information.

10.5 Operation During Sleep

When the device enters Sleep, the WDT is cleared. If
the WDT is enabled during Sleep, the WDT resumes
counting.

When the device exits Sleep, the WDT is cleared
again. The WDT remains clear until the OST, if
enabled, completes. See Section 5.0 “Oscillator
Module (with Fail-Safe Clock Monitor)” for more
information on the OST.

When a WDT time-out occurs while the device is in
Sleep, no Reset is generated. Instead, the device
wakes up and resumes operation. The TO and PD bits

CLRWDT Command

Device WDT in the STATUS register are changed to indicate the
WDTE<1:0> SWDTEN| e Mode event. The RWDT bit in the PCON register can also be
used. See Section 3.0 “Memory Organization” and
11 X X Active The STATUS register (Register 3-1) for more
) information.
Awake | Active
10 X
Sleep | Disabled
1 X Active
01
0 X Disabled
00 X X Disabled
TABLE 10-2: WDT CLEARING CONDITIONS
Conditions WDT
WDTE<1:0> =00
WDTE<1:0>=01 and SWDTEN =0
WDTE<1:0> =10 and enter Sleep
Cleared

Oscillator Fail Detected

Exit Sleep + System Clock = SOSC, EXTRC, INTOSC, EXTCLK

Exit Sleep + System Clock = XT, HS, LP

Cleared until the end of OST

Change INTOSC divider (IRCF bits)

Unaffected
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18.6.6 TIMER1/3/5 GATE EVENT
INTERRUPT

When Timer1/3/5 Gate Event Interrupt is enabled, it is
possible to generate an interrupt upon the completion
of a gate event. When the falling edge of TxGVAL
occurs, the TMRxGIF flag bit in the PIR1 register will be
set. If the TMRXGIE bit in the PIE1 register is set, then
an interrupt will be recognized.

The TMRxGIF flag bit operates even when the Tim-
er1/3/5 gate is not enabled (TMRXGE bit is cleared).

18.7 Timerl/3/5 Interrupt

The Timer1/3/5 register pair (TMRxH:TMRXxL)
increments to FFFFh and rolls over to 0000h. When
Timer1/3/5 rolls over, the Timer1/3/5 interrupt flag bit of
the PIR1 register is set. To enable the interrupt on
rollover, you must set these bits:

* TMRxON bit of the TXCON register

* TMRXIE bit of the PIE1 register

* PEIE bit of the INTCON register

» GIE bit of the INTCON register

The interrupt is cleared by clearing the TMRXxIF bit in
the Interrupt Service Routine.

Note:  The TMRxH:TMRXxL register pair and the
TMRXxIF bit should be cleared before
enabling interrupts.

18.8 Timer1/3/5 Operation During Sleep

Timer1/3/5 can only operate during Sleep when setup

in Asynchronous Counter mode. In this mode, an exter-

nal crystal or clock source can be used to increment the

counter. To set up the timer to wake the device:

* TMRxON bit of the TxCON register must be set

* TMRXIE bit of the PIE1 register must be set

* PEIE bit of the INTCON register must be set

* TxSYNC bit of the TXCON register must be set

* TMRXCS bits of the TxCON register must be
configured

* SOSCEN bit of the TXCON register must be
configured

The device will wake-up on an overflow and execute
the next instructions. If the GIE bit of the INTCON
register is set, the device will call the Interrupt Service
Routine.

Timer1/3/5 oscillator will continue to operate in Sleep
regardless of the TxSYNC bit setting.

18.9 ECCP/CCP Capture/Compare Time
Base

The CCP module uses the TMRxH: TMRXL register pair
as the time base when operating in Capture or Com-
pare mode.

In Capture mode, the value in the TMRxH:TMRxL
register pair is copied into the CCPR1H:CCPR1L
register pair on a configured event.

In Compare mode, an event is triggered when the value
CCPR1H:CCPR1L register pair matches the value in
the TMRxH: TMRXL register pair. This event can be a
Special Event Trigger.

For more information, see Section 20.0

“Capture/Compare/PWM Modules”.

18.10 ECCP/CCP Special Event Trigger

When the CCP is configured to trigger a special event,
the trigger will clear the TMRxH:TMRXL register pair.
This special event does not cause a Timer1/3/5 inter-
rupt. The CCP module may still be configured to gener-
ate a CCP interrupt.

In this mode of operation, the CCPR1H:CCPR1L
register pair becomes the period register for
Timer1/3/5.

Timer1/3/5 should be synchronized and Fosc/4 should
be selected as the clock source in order to utilize the
Special Event Trigger. Asynchronous operation of Tim-
er1/3/5 can cause a Special Event Trigger to be
missed.

In the event that a write to TMRxH or TMRXL coincides
with a Special Event Trigger from the CCP, the write will
take precedence.

For more information, see Section 16.2.5 “Special
Event Trigger”.
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FIGURE 18-5: TIMER1/3/5 GATE TOGGLE MODE

TMRxGE
TxGPOL

TXGTM

TXCKI I ! l !

| ]

TXGVAL
Timer1/3/5 N N+ 1XN+2XN+3X N+4 XN+ sXN+eXN+7X N+8
FIGURE 18-6: TIMER1/3/5 GATE SINGLE-PULSE MODE

TMRxGE
TxGPOL
TxGSPM

Cleared by hardware on
TxGGO/ |<7 Set by software ‘ ¢ falling edge of TXGVAL
DONE

Counting enabled on
rising edge of TxG

LT I Y o IO O R O I

TxGVAL :

Timer1/3/5 N I><N+1>< . N+2

Cleared by

TMRXGW Cleared by software l«— Set by hardware on I‘;soﬁware

falling edge of TxGVAL
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TABLE 19-1: SUMMARY OF REGISTERS ASSOCIATED WITH TIMER2/4/6/8/10

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Ssg;?;
CCP1CON — — DC1B<1:0> CCP1M<3:0> 189
CCP2CON — — DC2B<1:0> CCP2M<3:0> 189
CCP3CON — — DC3B<1:0> CCP3M<3:0> 189
CCP4CON — — DC4B<1:0> CCP4M<3:0> 189
CCP5CON — — DC5B<1:0> CCP5M<3:0> 189
CCP6CON — — DC6B<1:0> CCP6M<3:0> 189
CCP7CON — — DC7B<1:0> CCP7M<3:0> 189
CCP8CON — — DC8B<1:0> CCP8M<3:0> 189
CCP9CON — — DC9B<1:0> CCP9M<3:0> 189
CCP10CON — — DC10B<1:0> CCP10M<3:0> 189
INTCON GIE PEIE TMROIE INTE IOCIE TMROIF INTF IOCIF 76
PIE1 TMR1GIE ADIE RC1IE TX1IE SSP1IE CCP1IE TMR2IE TMR1IE 77
PIE2 OSFIE TMRS5GIE | TMR3GIE — BCL1IE TMR10IE TMRS8IE CCP2IE 78
PIE3 CCP6IE CCPS5IE CCP4IE CCP3IE TMRGIE TMRSIE TMRA4IE TMRS3IE 79
PIR1 TMR1GIF ADIF RC1IF TX1IF SSP1IF CCP1IF TMR2IF TMR1IF 81
PIR2 OSFIF TMRS5GIF | TMR3GIF — BCL1IF TMR10IF TMR8IF CCP2IF 82
PIR3 CCP6IF CCPS5IF CCP4IF CCP3IF TMRG6IF TMRSIF TMRA4IF TMR3IF 83
PR2 Timer2 Module Period Register 213*
PR4 Timer4 Module Period Register 213*
PR6 Timer6 Module Period Register 213*
PR8 Timer8 Module Period Register 213*
PR10 Timer10 Module Period Register 213*
T2CON — T20UTPS<3:0> TMR20ON | T2CKPS1 | T2CKPSO0 215
T4CON — T40UTPS<3:0> TMR4ON | T4CKPS1 | T4CKPSO 215
T6CON — T60OUTPS<3:0> TMR60ON | T6CKPS1 | T6CKPSO 215
T8CON — T8OUTPS<3:0> TMR8ON | T8CKPS1 | T8CKPSO 215
T10CON — T100UTPS<3:0> TMR100N | T10CKPS1 | T1I0CKPSO 215
TMR2 Holding Register for the 8-bit TMR2 Register 213*
TMR4 Holding Register for the 8-bit TMR4 Register(!) 213
TMR6 Holding Register for the 8-bit TMR6 Register(") 213+
TMRS Holding Register for the 8-bit TMR8 Register(!) 213*
TMR10 Holding Register for the 8-bit TMR10 Register(") 213
Legend: — =unimplemented location, read as ‘0’. Shaded cells are not used for Timer2/4/6/8/10 module.

*

Page provides register information.
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21.5.8 GENERAL CALL ADDRESS SUPPORT

The addressing procedure for the I2C bus is such that
the first byte after the Start condition usually deter-
mines which device will be the slave addressed by the
master device. The exception is the general call
address which can address all devices. When this
address is used, all devices should, in theory, respond
with an acknowledge.

The general call address is a reserved address in the
12C protocol, defined as address 0x00. When the
GCEN bit of the SSPxCONZ2 register is set, the slave
module will automatically ACK the reception of this
address regardless of the value stored in SSPxADD.
After the slave clocks in an address of all zeros with
the R/W bit clear, an interrupt is generated and slave
software can read SSPxBUF and respond.
Figure 21-24 shows a general call reception
sequence.

FIGURE 21-24:

In 10-bit Address mode, the UA bit will not be set on
the reception of the general call address. The slave
will prepare to receive the second byte as data, just as
it would in 7-bit mode.

If the AHEN bit of the SSPxCONS3 register is set, just
as with any other address reception, the slave hard-
ware will stretch the clock after the 8th falling edge of
SCLx. The slave must then set its ACKDT value and
release the clock with communication progressing as it
would normally.

SLAVE MODE GENERAL CALL ADDRESS SEQUENCE

General Call Address

SDAX T\

l after ACK, set interrupt

Address is compared to General Call Address

Receiving Data ACK

SCLx

.S

SSPxIF

ACK/ 07 X D6 X D5X D4 X D3X D2 D1X DO)

_

BF (SSPxSTAT<0>)

.: [
— ﬁ

GCEN (SSPXCON2<7>)

=

I Cleared by software
SPxBUF is read

2159 SSPXMASK REGISTER

An SSPx Mask (SSPxMSK) register (Register 21-5) is
available in I°C Slave mode as a mask for the value
held in the SSPxSR register during an address
comparison operation. A zero (‘0’) bit in the SSPxMSK
register has the effect of making the corresponding bit
of the received address a “don’t care”.

This register is reset to all ‘l’'s upon any Reset
condition and, therefore, has no effect on standard
SSPx operation until written with a mask value.

The SSPx Mask register is active during:

» 7-bit Address mode: address compare of A<7:1>.

* 10-bit Address mode: address compare of A<7:0>
only. The SSPx mask has no effect during the
reception of the first (high) byte of the address.
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22.1 EUSART Asynchronous Mode

The EUSART transmits and receives data using the
standard non-return-to-zero (NRZ) format. NRZ is
implemented with two levels: a VOH mark state which
represents a ‘1’ data bit, and a VoL space state which
represents a ‘0’ data bit. NRZ refers to the fact that
consecutively transmitted data bits of the same value
stay at the output level of that bit without returning to a
neutral level between each bit transmission. An NRZ
transmission port idles in the mark state. Each character
transmission consists of one Start bit followed by eight
or nine data bits and is always terminated by one or
more Stop bits. The Start bit is always a space and the
Stop bits are always marks. The most common data
format is 8 bits. Each transmitted bit persists for a period
of 1/(Baud Rate). An on-chip dedicated 8-bit/16-bit Baud
Rate Generator is used to derive standard baud rate
frequencies from the system oscillator. See Table 22-5
for examples of baud rate configurations.

The EUSART transmits and receives the LSb first. The
EUSART’s transmitter and receiver are functionally
independent, but share the same data format and baud
rate. Parity is not supported by the hardware, but can
be implemented in software and stored as the ninth
data bit.

2211 EUSART ASYNCHRONOUS
TRANSMITTER

The EUSART transmitter block diagram is shown in
Figure 22-1. The heart of the transmitter is the serial
Transmit Shift Register (TSR), which is not directly
accessible by software. The TSR obtains its data from
the transmit buffer, which is the TXxREG register.

22.1.1.1 Enabling the Transmitter

The EUSART transmitter is enabled for asynchronous
operations by configuring the following three control
bits:

« TXEN=1
+ SYNC=0
« SPEN=1

All other EUSART control bits are assumed to be in
their default state.

Setting the TXEN bit of the TXxSTA register enables the
transmitter circuitry of the EUSART. Clearing the SYNC
bit of the TXxSTA register configures the EUSART for
asynchronous operation. Setting the SPEN bit of the
RCxSTA register enables the EUSART. The program-
mer must set the corresponding TRIS bit to configure the
TXx/CKx 1/O pin as an output. If the TXx/CKx pin is
shared with an analog peripheral, the analog I/O function
must be disabled by clearing the corresponding ANSEL
bit.

Note:  The TXxIF transmitter interrupt flag is setI
when the TXEN enable bit is set.

22.1.1.2

A transmission is initiated by writing a character to the
TXXREG register. If this is the first character, or the
previous character has been completely flushed from
the TSR, the data in the TXxREG is immediately
transferred to the TSR register. If the TSR still contains
all or part of a previous character, the new character
data is held in the TXxREG until the Stop bit of the
previous character has been transmitted. The pending
character in the TXXREG is then transferred to the TSR
in one Tcy immediately following the Stop bit
transmission. The transmission of the Start bit, data bits
and Stop bit sequence commences immediately
following the transfer of the data to the TSR from the
TXxREG.

Transmitting Data

22.1.1.3

The polarity of the transmit data can be controlled with
the SCKP bit of the BAUDxCON register. The default
state of this bit is ‘0’ which selects high true transmit
idle and data bits. Setting the SCKP bit to ‘1’ will invert
the transmit data resulting in low true idle and data bits.
The SCKP bit controls transmit data polarity only in
Asynchronous mode. In Synchronous mode the SCKP
bit has a different function.

Transmit Data Polarity

22114 Transmit Interrupt Flag

The TXxIF interrupt flag bit of the PIR1/PIR4 register is
set whenever the EUSART transmitter is enabled and
no character is being held for transmission in the
TXXREG. In other words, the TXxIF bit is only clear
when the TSR is busy with a character and a new
character has been queued for transmission in the
TXxREG. The TXxIF flag bit is not cleared immediately
upon writing TXxREG. TXxIF becomes valid in the
second instruction cycle following the write execution.
Polling TXxIF immediately following the TXxREG write
will return invalid results. The TXxIF bit is read-only, it
cannot be set or cleared by software.

The TXxIF interrupt can be enabled by setting the
TXxIE interrupt enable bit of the PIE1/PIE4 register.
However, the TXxIF flag bit will be set whenever the
TXxREG is empty, regardless of the state of TXxIE
enable bit.

To use interrupts when transmitting data, set the TXxIE
bit only when there is more data to send. Clear the
TXXIE interrupt enable bit upon writing the last
character of the transmission to the TXxREG.
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22.1.2 EUSART ASYNCHRONOUS
RECEIVER

The Asynchronous mode would typically be used in
RS-232 systems. The receiver block diagram is shown
in Figure 22-2. The data is received on the RXx/DTx
pin and drives the data recovery block. The data
recovery block is actually a high-speed shifter
operating at 16 times the baud rate, whereas the serial
Receive Shift Register (RSR) operates at the bit rate.
When all 8 or 9 bits of the character have been shifted
in, they are immediately transferred to a two character
First-In-First-Out (FIFO) memory. The FIFO buffering
allows reception of two complete characters and the
start of a third character before software must start
servicing the EUSART receiver. The FIFO and RSR
registers are not directly accessible by software.
Access to the received data is via the RCxREG
register.

22.1.21 Enabling the Receiver

The EUSART receiver is enabled for asynchronous
operation by configuring the following three control bits:

*« CREN=1
+ SYNC=0
« SPEN=1

All other EUSART control bits are assumed to be in
their default state.

Setting the CREN bit of the RCxSTA register enables
the receiver circuitry of the EUSART. Clearing the SYNC
bit of the TXxSTA register configures the EUSART for
asynchronous operation. Setting the SPEN bit of the
RCxSTA register enables the EUSART. The
programmer must set the corresponding TRIS bit to
configure the RXx/DTx I/O pin as an input.

Note 1: If the RX/DT function is on an analog pin,
the corresponding ANSEL bit must be
cleared for the receiver to function.

If the RXx/DTx pin is shared with an analog peripheral
the analog I/O function must be disabled by clearing the
corresponding ANSEL bit.

22.1.2.2

The receiver data recovery circuit initiates character
reception on the falling edge of the first bit. The first bit,
also known as the Start bit, is always a zero. The data
recovery circuit counts one-half bit time to the center of
the Start bit and verifies that the bit is still a zero. If it is
not a zero then the data recovery circuit aborts
character reception, without generating an error, and
resumes looking for the falling edge of the Start bit. If
the Start bit zero verification succeeds then the data
recovery circuit counts a full bit time to the center of the
next bit. The bit is then sampled by a majority detect
circuit and the resulting ‘0’ or ‘1’ is shifted into the RSR.
This repeats until all data bits have been sampled and
shifted into the RSR. One final bit time is measured and
the level sampled. This is the Stop bit, which is always
a ‘1. If the data recovery circuit samples a ‘0’ in the
Stop bit position then a framing error is set for this
character, otherwise the framing error is cleared for this
character. See Section 22.1.2.4 “Receive Framing
Error” for more information on framing errors.

Receiving Data

Immediately after all data bits and the Stop bit have
been received, the character in the RSR is transferred
to the EUSART receive FIFO and the RCxIF interrupt
flag bit of the PIR1/PIR4 register is set. The top charac-
ter in the FIFO is transferred out of the FIFO by reading
the RCxREG register.

Note: If the receive FIFO is overrun, no additional
characters will be received until the overrun
condition is cleared. See Section 22.1.2.5
“Receive Overrun Error” for more

information on overrun errors.
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22.1.2.3 Receive Interrupts

The RCXxIF interrupt flag bit of the PIR1/PIR4 register is
set whenever the EUSART receiver is enabled and
there is an unread character in the receive FIFO. The
RCxIF interrupt flag bit is read-only, it cannot be set or
cleared by software.

RCxIF interrupts are enabled by setting the following
bits:

* RCxIE interrupt enable bit of the PIE1/PIE4
register

» PEIE peripheral interrupt enable bit of the INTCON
register

» GIE global interrupt enable bit of the INTCON
register

The RCxIF interrupt flag bit will be set when there is an
unread character in the FIFO, regardless of the state of
interrupt enable bits.

22.1.24

Each character in the receive FIFO buffer has a
corresponding framing error Status bit. A framing error
indicates that a Stop bit was not seen at the expected
time. The framing error status is accessed via the
FERR bit of the RCxSTA register. The FERR bit
represents the status of the top unread character in the
receive FIFO. Therefore, the FERR bit must be read
before reading the RCxREG.

The FERR bit is read-only and only applies to the top
unread character in the receive FIFO. A framing error
(FERR = 1) does not preclude reception of additional
characters. It is not necessary to clear the FERR bit.
Reading the next character from the FIFO buffer will
advance the FIFO to the next character and the next
corresponding framing error.

The FERR bit can be forced clear by clearing the SPEN
bit of the RCxSTA register which resets the EUSART.
Clearing the CREN bit of the RCxSTA register does not
affect the FERR bit. A framing error by itself does not
generate an interrupt.

Receive Framing Error

Note: If all receive characters in the receive
FIFO have framing errors, repeated reads
of the RCxREG will not clear the FERR
bit.

22.1.25

The receive FIFO buffer can hold two characters. An
overrun error will be generated if a third character, in its
entirety, is received before the FIFO is accessed. When
this happens the OERR bit of the RCxSTA register is
set. The characters already in the FIFO buffer can be
read but no additional characters will be received until
the error is cleared. The error must be cleared by either
clearing the CREN bit of the RCxSTA register or by
resetting the EUSART by clearing the SPEN bit of the
RCxSTA register.

Receive Overrun Error

22.1.2.6 Receiving 9-bit Characters

The EUSART supports 9-bit character reception. When
the RX9 bit of the RCxSTA register is set, the EUSART
will shift 9 bits into the RSR for each character
received. The RX9D bit of the RCxSTA register is the
ninth and Most Significant data bit of the top unread
character in the receive FIFO. When reading 9-bit data
from the receive FIFO buffer, the RX9D data bit must
be read before reading the 8 Least Significant bits from
the RCxREG.

22.1.2.7

A special Address Detection mode is available for use
when multiple receivers share the same transmission
line, such as in RS-485 systems. Address detection is
enabled by setting the ADDEN bit of the RCxSTA
register.

Address Detection

Address detection requires 9-bit character reception.
When address detection is enabled, only characters
with the ninth data bit set will be transferred to the
receive FIFO buffer, thereby setting the RCxIF interrupt
bit. All other characters will be ignored.

Upon receiving an address character, user software
determines if the address matches its own. Upon
address match, user software must disable address
detection by clearing the ADDEN bit before the next
Stop bit occurs. When user software detects the end of
the message, determined by the message protocol
used, software places the receiver back into the
Address Detection mode by setting the ADDEN bit.
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TABLE 22-5:

BAUD RATES FOR ASYNCHRONOUS MODES

SYNC =0,BRGH=0,BRG16=0

Fosc = 20.000 MHz

Fosc = 18.432 MHz

Fosc = 16.000 MHz

Fosc = 11.0592 MHz

BAUD
RATE | Actual % SvPal?UReG Actual % Svpjfee Actual % S\lljal?feG Actual % SvPal?UReG
Rate Error (decimal) Rate Error (decimal) Rate Error (decimal) Rate Error (decimal)
300 — — — — — — — — — — — —
1200 1221 1.73 255 1200 0.00 239 1202 0.16 207 1200 0.00 143
2400 2404 0.16 129 2400 0.00 119 2404 0.16 103 2400 0.00 71
9600 9470 -1.36 32 9600 0.00 29 9615 0.16 25 9600 0.00 17
10417 | 10417 0.00 29 10286  -1.26 27 10417 0.00 23 10165 -2.42 16
19.2k | 19.53k 1.73 15 19.20k  0.00 14 19.23k  0.16 12 19.20k  0.00 8
57.6k — — — 57.60k  0.00 7 — — — 57.60k  0.00 2
115.2k — — — — — — — — — — — —
SYNC =0,BRGH =0,BRG16 =0
BAUD Fosc = 8.000 MHz Fosc = 4.000 MHz Fosc = 3.6864 MHz Fosc = 1.000 MHz
RATE Actual % SvPal?UReG Actual % Svpjfee Actual % S\lljal?feG Actual % SvPal?UReG
Rate Error (decimal) Rate Error (decimal) Rate Error (decimal) Rate Error (decimal)
300 — — — 300 0.16 207 300 0.00 191 300 0.16 51
1200 1202 0.16 103 1202 0.16 51 1200 0.00 47 1202 0.16 12
2400 2404 0.16 51 2404 0.16 25 2400 0.00 23 — — —
9600 9615 0.16 12 — — — 9600 0.00 5 — — —
10417 | 10417 0.00 11 10417 0.00 5 — — — — — —
19.2k — — — — — — 19.20k  0.00 2 — — —
57.6k — — — — — — 57.60k  0.00 0 — — —
115.2k — — — — — — — — — — — —
SYNC =0,BRGH =1,BRG16 =0
BAUD Fosc = 20.000 MHz Fosc = 18.432 MHz Fosc = 16.000 MHz Fosc = 11.0592 MHz
RATE Actual % SvPal?UReG Actual % Svpjfee Actual % S\lljal?feG Actual % SvPal?UReG
Rate Error (decimal) Rate Error (decimal) Rate Error (decimal) Rate Error (decimal)
300 — — — — — — — — — — — —
1200 — — — — — — — — — — — —
2400 — — — — — — — — — — — —
9600 9615 0.16 129 9600 0.00 119 9615 0.16 103 9600 0.00 71
10417 | 10417 0.00 119 10378  -0.37 110 10417 0.00 95 10473 0.53 65
19.2k | 19.23k 0.16 64 19.20k  0.00 59 19.23k  0.16 51 19.20k  0.00 35
57.6k | 56.82k  -1.36 21 57.60k  0.00 19 58.82k  2.12 16 57.60k  0.00 11
115.2k | 113.64k -1.36 10 115.2k  0.00 9 111.1k  -3.55 8 115.2k 0.00 5
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24.0 INSTRUCTION SET SUMMARY

Each instruction is a 14-bit word containing the opera-
tion code (opcode) and all required operands. The
opcodes are broken into three broad categories.

» Byte Oriented
« Bit Oriented
« Literal and Control

The literal and control category contains the most var-
ied instruction word format.

Table 24-3 lists the instructions recognized by the
MPASM™ assembler.

All instructions are executed within a single instruction
cycle, with the following exceptions, which may take
two or three cycles:

» Subroutine takes two cycles (CALL, CALLW

» Returns from interrupts or subroutines take two
cycles (RETURN, RETLW RETFI E)

* Program branching takes two cycles (GOTO, BRA,
BRW BTFSS, BTFSC, DECFSZ, | NCSFZ)

» One additional instruction cycle will be used when
any instruction references an indirect file register
and the file select register is pointing to program
memory.

One instruction cycle consists of 4 oscillator cycles; for
an oscillator frequency of 4 MHz, this gives a nominal
instruction execution rate of 1 MHz.

All instruction examples use the format ‘Oxhh’ to
represent a hexadecimal number, where ‘h’ signifies a
hexadecimal digit.

24.1 Read-Modify-Write Operations

Any instruction that specifies a file register as part of
the instruction performs a Read-Modify-Write (R-M-W)
operation. The register is read, the data is modified,
and the result is stored according to either the instruc-
tion, or the destination designator ‘d’. A read operation
is performed on a register even if the instruction writes
to that register.

TABLE 24-1: OPCODE FIELD
DESCRIPTIONS

Field Description
f | Register file address (0x00 to 0x7F)

Working register (accumulator)
Bit address within an 8-bit file register

x~|o| s

Literal field, constant data or label

x | Don’t care location (= 0 or 1).

The assembler will generate code with x = 0.
It is the recommended form of use for
compatibility with all Microchip software tools.

d Destination select; d = 0: store result in W,
d = 1: store result in file register f.
Defaultisd = 1.

n | FSR or INDF number. (0-1)

mm | Pre-post increment-decrement mode
selection

TABLE 24-2: ABBREVIATION
DESCRIPTIONS

Field Description

PC |Program Counter
TO | Time-out bit

C | Carry bit
DC | Digit carry bit
Zero bit

PD | Power-down bit
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FIGURE 26-59: FVR STABILIZATION PERIOD

40 | | | |
35 Max: Typical + 30
Max. Typical: statistical mean @ 25°C
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25 yp
)
2
o 20
E
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15
Note:
10 The FVR Stabilization Period applies when:
1) coming out of Reset or exiting Sleep mode for PIC12/16LFxxxx devices.
2) when exiting Sleep mode with VREGPM = 1 for PIC12/16Fxxxx devices
S In all other cases, the FVR is stable when released from Reset.
. | | | | | | | |
1.6 1.8 2.0 2.2 24 2.6 2.8 3.0 3.2 3.4 3.6 3.8
VoD (V)
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64-Lead Plastic Quad Flat, No Lead Package (MR) — 9x9x0.9 mm Body
with 5.40 x 5.40 Exposed Pad [QFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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64-Lead Plastic Quad Flat, No Lead Package (MR) — 9x9x0.9 mm Body [QFN]
With 0.40 mm Contact Length and 5.40x5.40mm Exposed Pad

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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SILK SCREEN
RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN | NOM | MAX
Contact Pitch E 0.50 BSC
Optional Center Pad Width W2 5.50
Optional Center Pad Length T2 5.50
Contact Pad Spacing C1 8.90
Contact Pad Spacing C2 8.90
Contact Pad Width (X64) X1 0.30
Contact Pad Length (X64) Y1 0.85
Distance Between Pads G 0.20

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