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PIC16C/7X

TABLE 1-1:

Peripherals

Features

Memory

Peripherals

Features

PIC16C7XX FAMILY OF DEVCES
» b . ) 3) - 6 () 0 P o) » 6 R
Maximum Frequency 20 20 20 20 20 20
of Operation (MHz)
EPROM Program Memory 512 1K 1K 2K 2K —
(x14 words)
ROM Program Memory — — — — — 2K
(14K words)
Data Memory (bytes) 36 36 68 128 128 128
Timer Module(s) TMRO TMRO TMRO TMRO TMRO, TMRO,
TMR1, TMR1,
TMR2 TMR2
Capture/Compare/ — — — — 1 1
PWM Module(s)
Serial Port(s) — — — — SPI/I2C SPI/I2C
(SPI/1?C, USART)
Parallel Slave Port — — — — — —
A/D Converter (8-bit) Channels |4 4 4 4 5
Interrupt Sources 4 4 4
1/0 Pins 13 13 13 13 22 22
Voltage Range (Volts) 3.0-6.0 3.0-6.0 3.0-6.0 3.0-5.5 2.5-6.0 3.0-5.5
In-Circuit Serial Programming |Yes Yes Yes Yes Yes Yes
Brown-out Reset Yes — Yes Yes Yes Yes
Packages 18-pin DIP, |18-pin DIP, |18-pin DIP, |18-pin DIP, [28-pin SDIP, |28-pin SDIP,
SOIC; SOIC SOIC; SOIC; SOIC, SSOP |SOIC, SSOP
20-pin SSOP 20-pin SSOP | 20-pin SSOP
» 6 A » 6 A4 A » 6 6 » 6
Maximum Frequency of Oper- |20 20 20 20
ation (MHz)
EPROM Program Memory 4K 4K 8K 8K
(x14 words)
Data Memory (bytes) 192 192 368 368
Timer Module(s) TMRO, TMRO, TMRO, TMRO,
TMR1, TMR1, TMR1, TMR1,
TMR2 TMR2 TMR2 TMR2
Capture/Compare/PWM Mod- |2 2 2 2

ule(s)

Serial Port(s) (SPI/I°C, US-
ART)

SPI/I’C, USART

SPI/I°C, USART

SPI/I°C, USART

SPI/I2C, USART

Parallel Slave Port — Yes — Yes

A/D Converter (8-bit) Channels|5 8 5 8

Interrupt Sources 11 12 11 12

I/0 Pins 22 33 22 33

Voltage Range (Volts) 2.5-6.0 2.5-6.0 2.5-6.0 2.5-6.0

In-Circuit Serial Programming |Yes Yes Yes Yes

Brown-out Reset Yes Yes Yes Yes

Packages 28-pin SDIP, 40-pin DIP; 28-pin SDIP, 40-pin DIP;
SoIC 44-pin PLCC, SOIC 44-pin PLCC,

MQFP, TQFP MQFP, TQFP

All PIC16/17 Family devices have Power-on Reset, selectable Watchdog Timer, selectable code protect and high 1/O current capabil-
ity. All PIC16C7XX Family devices use serial programming with clock pin RB6 and data pin RB7.
Note 1: Please contact your local Microchip sales office for availability of these devices.
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PIC16C7X

4.0 MEMORY ORGANIZATION FIGURE 4-2:  PIC16C73/73A/74/74A
Applicable Devices PROGRAM MEMORY MAP
72|73|73A[74{74A]76]77 AND STACK

4.1 Program Memory Organization PC<12:0>

The PIC16C7X family has a 13-bit program counter CALL, RETURN 13

RETFI E, RETLW

capable of addressing an 8K x 14 program memory
space. The amount of program memory available to

each device is listed below: Stack Level 1
L]
Device ':;gr%rc)im Address Range :
Y Stack Level 8
PIC16C72 2K x 14 0000h-07FFh
PIC16C73 4K x 14 0000h-0OFFFh -1 Reset Vector 0000h
PIC16C73A 4K x 14 0000h-OFFFh
L]
PIC16C74 4K X 14 0000h-OFFFh . <——
PIC16C74A 4K x 14 0000h-0OFFFh
> Interrupt Vector 0004h
PIC16C76 8K x 14 0000h-1FFFh =)
PIC16CT77 8K x 14 0000h-1FFFh 58 on-chip Program 000sh
X i =8 Memory (Page 0)
= 0
For those devices with less than 8K program memory, § _________ 07FFh
accessing a location above the physically implemented On-chip Program 0800h

address will cause a wraparound. Memory (Page 1)

The reset vector is at 0000h and the interrupt vector is
at 0004h. - OFFFh

FIGURE 4-1:  PIC16C72 PROGRAM 1ooon
MEMORY MAP AND STACK
1FFFh
PC<12:0>
CALL, RETURN 13
RETFI E, RETLW

Stack Level 1

(]
L]
L]

Stack Level 8

Reset Vector 0000h
: <":
L]
Interrupt Vector 0004h
0005h

User Memory
Space

On-chip Program
Memory

07FFh
0800h

1FFFh
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PIC16C/7X

5.3 PORTC and TRISC Registers
Applicable Devices

72|73[73A[74]74A]76]77
PORTC is an 8-bit bi-directional port. Each pin is indi-
vidually configurable as an input or output through the
TRISC register. PORTC is multiplexed with several

peripheral functions (Table 5-5). PORTC pins have
Schmitt Trigger input buffers.

When enabling peripheral functions, care should be
taken in defining TRIS bits for each PORTC pin. Some
peripherals override the TRIS bit to make a pin an out-
put, while other peripherals override the TRIS bit to
make a pin an input. Since the TRIS bit override is in
effect while the peripheral is enabled, read-modify-
write instructions (BSF, BCF, XORWF) with TRISC as
destination should be avoided. The user should refer to
the corresponding peripheral section for the correct
TRIS bit settings.

EXAMPLE 5-3: INITIALIZING PORTC

BCF STATUS, RPO ; Select Bank O
BCF STATUS, RP1 ; PICl16C76/ 77 only
CLRF PORTC ; Initialize PORTC by
; clearing output
; data |l atches
BSF STATUS, RPO ; Select Bank 1

MOVLW  OxCF ; Value used to
; initialize data
; direction

MOWWF  TRI SC ; Set RC<3:0> as inputs
; RC<5:4> as outputs
; RC<7:6> as inputs

TABLE 5-5: PORTC FUNCTIONS

FIGURE 5-6: PORTC BLOCK DIAGRAM

(PERIPHERAL OUTPUT
OVERRIDE)

PORT/PERIPHERAL Select®

Peripheral Data Out VDD

Data bus D 0

WR 1 P
Data Latch %
D 1/0
WR Q pin(l)
TRIS KO N
TRIS Latch
Vss
L
Schmitt
RD TRIS Trigger 7
Peripheral
OE(B) /I Q D
RD
PORT
Peripheral input

Note 1: 1/O pins have diode protection to VDD and Vss.
2: Port/Peripheral select signal selects between port
data and peripheral output.
3: Peripheral OE (output enable) is only activated if
peripheral select is active.

Name Bit# |Buffer Type |Function

RCO/T10SO/T1CKI bit0 ST Input/output port pin or Timerl oscillator output/Timerl clock input

RC1/T10SlI/ccp2D | bitl ST Input/output port pin or Timerl oscillator input or Capture?2 input/
Compare2 output/PWM2 output

RC2/CCP1 bit2 ST Input/output port pin or Capturel input/Comparel output/PWM1
output

RC3/SCK/SCL bit3 ST RC3 can also be the synchronous serial clock for both SPI and FC
modes.

RC4/SDI/SDA bit4 ST RC4 can also be the SPI Data In (SPI mode) or data I/O (FC mode).

RC5/SDO bit5 ST Input/output port pin or Synchronous Serial Port data output

RC6/TX/CK?) bit6 ST Input/output port pin or USART Asynchronous Transmit, or USART
Synchronous Clock

RC7/RX/DT® bit7 ST Input/output port pin or USART Asynchronous Receive, or USART
Synchronous Data

Legend: ST = Schmitt Trigger input

Note 1: The CCP2 multiplexed function is not enabled on the PIC16C72.
2. The TX/CK and RX/DT multiplexed functions are not enabled on the PIC16C72.

DS30390E-page 48
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PIC16C7X

5.5 PORTE and TRISE Register Note: On a Power-on Reset these pins are con-
Applicable Devices figured as analog inputs.
72[73[73A[74[74A[76]77 FIGURE 5-8: PORTE BLOCK DIAGRAM (IN

PORTE has three pins REO/RD/AN5, RE1/WR/ANG I/0 PORT MODE)

and RE2/CS/AN7, which are individually configurable Data

as inputs or outputs. These pins have Schmitt Trigger bus b 0o _|>—0_|Z|

input buffers. WR o

1/O pin

I/O PORTE becomes control inputs for the micropro- PORT _& P

cessor port when bit PSPMODE (TRISE<4>) is set. In

this mode, the user must make sure that the Data Latch

TRISE<2:0> bits are set (pins are configured as digital +— D Q

inputs) and that register ADCONL is configured for dig- WR _

ital 1/O. In this mode the input buffers are TTL. MS__& ?ﬁggg:t $7

Figure 5-9 shows the TRISE register, which also con- TRIS Latch ig\pflflt

trols the parallel slave port operation. e utier

PORTE pins are multiplexed with analog inputs. The \'\I

operation of these pins is selected by control bits in the RDTRIS

ADCONL1 register. When selected as an analog input, A

. . 7y Q D

these pins will read as '0's.

TRISE controls the direction of the RE pins, even when EN

they are being used as analog inputs. The user must RD PORT _|

make sure to keep the pins configured as inputs when ® {>o

using them as analog inputs. Note 1: I/O pins have protection diodes to VDD and Vss.

FIGURE 5-9: TRISE REGISTER (ADDRESS 89h)

R-0

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

| 1BF

| oBr | 1Bov |pspmoDE] — | bz | i bit0 R = Readable bit

bit7

bit 7 :

bit 6:

bit 5:

bit 4:

bit 3:

bit 2:

bit 1:

bit 0:

pito |W = Writable bit

U = Unimplemented bit,
read as ‘0’

-n =Value at POR reset

IBF: Input Buffer Full Status bit
1 = A word has been received and is waiting to be read by the CPU
0 = No word has been received

OBF: Output Buffer Full Status bit
1 = The output buffer still holds a previously written word
0 = The output buffer has been read

IBOV: Input Buffer Overflow Detect bit (in microprocessor mode)
1 = A write occurred when a previously input word has not been read (must be cleared in software)
0 = No overflow occurred

PSPMODE: Parallel Slave Port Mode Select bit
1 = Parallel slave port mode
0 = General purpose /O mode

Unimplemented: Read as '0'

PORTE Data Direction Bits

Bit2: Direction Control bit for pin RE2/CS/AN7
1 = Input

0 = Qutput

Bit1: Direction Control bit for pin REL/WWR/ANG
1 = Input

0 = Output

Bit0: Direction Control bit for pin REO/RD/AN5
1 = Input

0 = Output

0 1997 Microchip Technology Inc. DS30390E-page 51



PIC16C7X

8.3 Timerl Operation in Asynchronous
Counter Mode

Applicable Devices

72[73[73A[74]74A]76]77
If control bit TLSYNC (T1CON<2>) is set, the external
clock input is not synchronized. The timer continues to
increment asynchronous to the internal phase clocks.
The timer will continue to run during SLEEP and can
generate an interrupt on overflow which will wake-up
the processor. However, special precautions in soft-
ware are needed to read/write the timer (Section 8.3.2).

In asynchronous counter mode, Timerl can not be
used as a time-base for capture or compare operations.

8.3.1 EXTERNAL CLOCK INPUT TIMING WITH
UNSYNCHRONIZED CLOCK

If control bit TISYNC is set, the timer will increment
completely asynchronously. The input clock must meet
certain minimum high time and low time requirements.
Refer to the appropriate Electrical Specifications Sec-
tion, timing parameters 45, 46, and 47.

8.3.2 READING AND WRITING TIMERL1 IN
ASYNCHRONOUS COUNTER MODE

Reading TMR1H or TMR1L while the timer is running,
from an external asynchronous clock, will guarantee a
valid read (taken care of in hardware). However, the
user should keep in mind that reading the 16-bit timer
in two 8-bit values itself poses certain problems since
the timer may overflow between the reads.

For writes, it is recommended that the user simply stop
the timer and write the desired values. A write conten-
tion may occur by writing to the timer registers while the
register is incrementing. This may produce an unpre-
dictable value in the timer register.

Reading the 16-bit value requires some care.
Example 8-1 is an example routine to read the 16-bit
timer value. This is useful if the timer cannot be
stopped.

EXAMPLE 8-1: READING A 16-BIT FREE-
RUNNING TIMER

; All interrupts are disabled
MOVF  TMR1H, W ; Read high byte
MOVWAF  TWMPH ;
MOVF  TMRIL, W ; Read |ow byte
MOV TWPL ;
MOVF  TMR1IH, W ; Read high byte

SUBW TWMPH, W ;Sub 1st read

; with 2nd read
BTFSC STATUS,Z ;ls result =0
GOTO  CONTINUE ; Good 16-bit read

; TMRIL may have rolled over between the read
; of the high and | ow bytes. Reading the high
; and | ow bytes now will read a good val ue.

MOVF  TMR1IH, W ; Read high byte
MOVWF  TMPH ;
MOVF  TMRIL, W ;Read | ow byte
MOVWF  TMPL ;
; Re-enable the Interrupt (if required)
CONTI NUE ; Continue with your code

8.4 Timerl Oscillator
Applicable Devices
72|73|73A[74{74A]76]77
A crystal oscillator circuit is built in between pins T1OSI
(input) and T1OSO (amplifier output). It is enabled by
setting control bit TLOSCEN (T1CON<3>). The oscilla-
tor is a low power oscillator rated up to 200 kHz. It will
continue to run during SLEEP. It is primarily intended
for a 32 kHz crystal. Table 8-1 shows the capacitor
selection for the Timer1 oscillator.

The Timerl oscillator is identical to the LP oscillator.
The user must provide a software time delay to ensure
proper oscillator start-up.

TABLE 8-1: CAPACITOR SELECTION
FOR THE TIMER1
OSCILLATOR
Osc Type Freq C1l Cc2
LP 32 kHz 33 pF 33 pF
100 kHz 15 pF 15 pF
200 kHz 15 pF 15 pF

These values are for design guidance only.

Crystals Tested:

32.768 kHz | Epson C-001R32.768K-A |+ 20 PPM
100 kHz Epson C-2 100.00 KC-P +20 PPM
200 kHz STD XTL 200.000 kHz +20 PPM

Note 1: Higher capacitance increases the stability
of oscillator but also increases the start-up
time.

2: Since each resonator/crystal has its own
characteristics, the user should consult the
resonator/crystal manufacturer for appropri-

ate values of external components.

0 1997 Microchip Technology Inc.
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PIC16C7X

10.0 CAPTURE/COMPARE/PWM
MODULE(s)

Applicable Devices

72|73|73A|74|74A|76|77|CCP1
72|73|73A|74|74A|76|77|CCP2

Each CCP (Capture/Compare/PWM) module contains
a 16-bit register which can operate as a 16-bit capture
register, as a 16-bit compare register or as a PWM
master/slave Duty Cycle register. Both the CCP1 and
CCP2 modules are identical in operation, with the
exception of the operation of the special event trigger.
Table 10-1 and Table 10-2 show the resources and
interactions of the CCP module(s). In the following sec-
tions, the operation of a CCP module is described with

CCP1 module:

Capture/Compare/PWM Registerl (CCPR1) is com-
prised of two 8-bit registers: CCPR1L (low byte) and
CCPR1H (high byte). The CCP1CON register controls
the operation of CCP1. All are readable and writable.
CCP2 module:

Capture/Compare/PWM Register2 (CCPR2) is com-
prised of two 8-bit registers: CCPR2L (low byte) and
CCPR2H (high byte). The CCP2CON register controls
the operation of CCP2. All are readable and writable.

For use of the CCP modules, refer to the Embedded
Control Handbook, "Using the CCP Modules"(AN594).

TABLE 10-1: CCP MODE - TIMER

RESOURCE
respect to CCP1. CCP2 operates the same as CCP1,
except where noted. CCP Mode Timer Resource
Capture Timerl
Compare Timerl
PWM Timer2
TABLE 10-2: INTERACTION OF TWO CCP MODULES
CCPx Mode | CCPy Mode Interaction
Capture Capture Same TMRL1 time-base.
Capture Compare The compare should be configured for the special event trigger, which clears TMR1.
Compare Compare The compare(s) should be configured for the special event trigger, which clears TMRL1.
PWM PWM The PWMs will have the same frequency, and update rate (TMR2 interrupt).
PWM Capture None
PWM Compare None

0 1997 Microchip Technology Inc.
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PIC16C/7X

13.4  A/D Conversions
Applicable Devices
72[73[73A[74]74A]76]77
Example 13-2 shows how to perform an A/D conver-
sion. The RA pins are configured as analog inputs. The
analog reference (VREF) is the device VDD. The A/D
interrupt is enabled, and the A/D conversion clock is
Frc. The conversion is performed on the RAO pin
(channel 0).

EXAMPLE 13-2: A/D CONVERSIO

Note: The GO/DONE bit should NOT be set in

the same instruction that turns on the A/D.

Clearing the GO/DONE bit during a conversion will
abort the current conversion. The ADRES register will
NOT be updated with the partially completed A/D con-
version sample. That is, the ADRES register will con-
tinue to contain the value of the last completed
conversion (or the last value written to the ADRES reg-
ister). After the A/D conversion is aborted, a 2TAD wait
is required before the next acquisition is started. After
this 2TAD wait, an acquisition is automatically started on
the selected channel.

BSF STATUS, RPO ; Select Bank 1

BCF STATUS, RP1 ; PIC16C76/ 77 only

CLRF ADCONL ; Configure A/D inputs
BSF Pl E1, ADI E ; Enable A/D interrupts
BCF STATUS, RPO ; Select Bank 0

MOVLW  0xCl ; RC dock, AADis on, Channel 0 is selected

MOV ADCONO ;

BCF PI R1, ADI F ; Clear A’Dinterrupt flag bit
BSF I NTCON, PEIE ; Enabl e peripheral interrupts
BSF INTCON, G E ; Enable all interrupts

; Ensure that the required sanpling tine for the selected input channel has el apsed.

; Then the conversion may be started.

BSF ADCONO, GO ; Start A/ D Conversion
: ; The ADIF bit will

be set and the GO DONE bit

is cleared upon conpletion of the A/D Conversion.

DS30390E-page 122
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PIC16C7X

13.8  Use of the CCP Trigger
Applicable Devices
72[73[73A[74]74A]76]77

Note: In the PIC16C72, the "special event trig-
ger" is implemented in the CCP1 module.

An A/D conversion can be started by the “special event
trigger” of the CCP2 module (CCP1 on the PIC16C72
only). This requires that the CCP2M3:CCP2MO bits
(CCP2CON<3:0>) be programmed as 1011 and that
the A/D module is enabled (ADON bit is set). When the
trigger occurs, the GO/DONE bit will be set, starting the
A/D conversion, and the Timerl counter will be reset to
zero. Timerl is reset to automatically repeat the A/D
acquisition period with minimal software overhead
(moving the ADRES to the desired location). The
appropriate analog input channel must be selected and
the minimum acquisition done before the “special event
trigger” sets the GO/DONE bit (starts a conversion).

If the A/D module is not enabled (ADON is cleared),
then the “special event trigger” will be ignored by the
A/D module, but will still reset the Timerl counter.

13.9 Connection Considerations
Applicable Devices

72|73[73A[74]74A]76]77
If the input voltage exceeds the rail values (Vss or VDD)

by greater than 0.2V, then the accuracy of the conver-
sion is out of specification.

An external RC filter is sometimes added for anti-alias-
ing of the input signal. The R component should be
selected to ensure that the total source impedance is
kept under the 10 kQ recommended specification. Any
external components connected (via hi-impedance) to
an analog input pin (capacitor, zener diode, etc.) should
have very little leakage current at the pin.

13.10 Transfer Function
Applicable Devices
72|73|73A74{74A]76]77
The ideal transfer function of the A/D converter is as

follows: the first transition occurs when the analog input
voltage (VAIN) is Analog VREF/256 (Figure 13-5).

FIGURE 13-5: A/D TRANSFER FUNCTION

.. FFh
>
£ FEh
5
o
©
o
s}
o
s
=)
3 04h
03h
02h
01h
00h .
o0 o 9 o o o
nunn n n v N N
D T s B J 40
N+ N ™M < n ©o?
S Q &3
_ ~

Analog input voltage

13.11 References

A very good reference for understanding A/D convert-
ers is the "Analog-Digital Conversion Handbook" third
edition, published by Prentice Hall (ISBN
0-13-03-2848-0).

0 1997 Microchip Technology Inc.
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PIC16C/7X

FIGURE 14-2: CONFIGURATION WORD FOR PIC16C72/73A/7T4A[76/77

| cp1 | cro | cP1| cpo | cp1 | cro | — [BoDEN| cP1 | cPo [PWRTE|wDTE|Fosci|Fosco| |Register: CONFIG

bit13

bit 13-8
5-4:

bit 7:
bit 6:

bit 3:

bit 2:

bit 1-0:

Note 1:

pito | Address 2007h

CP1:CPO: Code Protection bits )

11 = Code protection off

10 = Upper half of program memory code protected
01 = Upper 3/4th of program memory code protected
00 = All memory is code protected

Unimplemented: Read as '1'

BODEN: Brown-out Reset Enable bit (V)
1 =BOR enabled
0 = BOR disabled

PWRTE: Power-up Timer Enable bit ()
1 = PWRT disabled
0 = PWRT enabled

WDTE: Watchdog Timer Enable bit
1 =WDT enabled
0 =WDT disabled

FOSC1:FOSCO: Oscillator Selection bits
11 = RC oscillator
10 = HS oscillator
01 = XT oscillator
00 = LP oscillator

Enabling Brown-out Reset automatically enables Power-up Timer (PWRT) regardless of the value of bit PWRTE.
Ensure the Power-up Timer is enabled anytime Brown-out Reset is enabled.
All of the CP1:CPO pairs have to be given the same value to enable the code protection scheme listed.
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PIC16C/7X

TABLE 14-6: STATUS BITS AND THEIR SIGNIFICANCE, PIC16C72/73A/74Al76/77
POR OR | TO | PD

0 X 1 1 | Power-on Reset

0 X 0 x |lllegal, TO is set on POR

0 X X 0 |lllegal, PD is set on POR

1 0 X X | Brown-out Reset

1 1 0 1 |WDT Reset

1 1 0 0 |WDT Wake-up

1 1 u u | MCLR Reset during normal operation

1 1 1 0 | MCLR Reset during SLEEP or interrupt wake-up from SLEEP
TABLE 14-7: RESET CONDITION FOR SPECIAL REGISTERS

o Program STATUS PCON PCON
Condition Counter Register Register Register
PIC16C73/74 PIC16CT72/73AITAAIT6IT7

Power-on Reset 000h 0001 1xxx ---- --0- ---- --0x
MCLR Reset during normal operation 000h 000u uuuu ---- --U- ---- --uu
MCLR Reset during SLEEP 000h 0001 OQuuu ... --uU- ---- --uu
WDT Reset 000h 0000 luuu ---- --U- ---- --uu
WDT Wake-up PC+1 uuuO OQuuu ---- --U- ---- --uu
Brown-out Reset 000h 0001 luuu N/A ---- --u0
Interrupt wake-up from SLEEP pPC + 1M uuul Ouuu ---- --U- ---- --uu
Legend: u = unchanged, x = unknown, - = unimplemented bit read as '0'.

Note 1: When the wake-up is due to an interrupt and the GIE bit is set, the PC is loaded
with the interrupt vector (0004h).

TABLE 14-8: INITIALIZATION CONDITIONS FOR ALL REGISTERS

Register Applicable Devices Power-on Reset, MCLR Resets Wake-up viaWDT

Brown-out Reset WDT Reset or
Interrupt

W 72| 73| 73A | 74| 7TAA | 76 | 77 XXXX XXXX uuuu uuuu uuuu uuuu
INDF 72|73 | 73A | 74| 7T4A | 76| 77 N A N A N A
TMRO 72| 73| 73A | 74| 7T4A | 76| 77 XXXX XXXX uuuu uuuu uuuu uuuu
PCL 72|73 | 73A | 74| 7T4A | 76| 77 0000h 0000h pc + 1@
STATUS 72|73 | 73A | 74| 7T4A | 76| 77 0001 1xxx 000q quuu(3) uuug quuu(s)
FSR 72| 73| 73A | 74| 7T4A | 76| 77 XXXX XXXX uuuu uuuu uuuu uuuu
PORTA 72|73 | 73A | 74| 7T4A | 76| 77 --0x 0000 --0u 0000 --uu uuuu
PORTB 72| 73| 73A | 74| 74A | 76| 77 XXXX XXXX uuuu uuuu uuuu uuuu
PORTC 72|73 | 73A | 74| 7T4A | 76| 77 XXXX XXXX uuuu uuuu uuuu uuuu
PORTD 72|73 | 73A | 74| TAA | 76 | 77 XXXX XXXX uuuu uuuu uuuu uuuu
PORTE 72|73 | 73A |74 | TAA | 76 | 77 ---- - XXX ---- -uuu ---- -uuu
PCLATH 72|73 | 73A | 74| 74A | 76| 77 ---0 0000 ---0 0000 ---Uu uuuu
Legend: u =unchanged, x = unknown, - = unimplemented bit, read as '0', q = value depends on condition
Note 1: One or more bits in INTCON, PIR1 and/or PIR2 will be affected (to cause wake-up).

2: When the wake-up is due to an interrupt and the GIE bit is set, the PC is loaded with the interrupt vector
(0004h).
3: See Table 14-7 for reset value for specific condition.
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14.8 Power-down Mode (SLEEP)

Applicable Devices
72|73[73A[74]74A]76]77
Power-down mode is entered by executing a SLEEP
instruction.

If enabled, the Watchdog Timer will be cleared but
keeps running, the PD bit (STATUS<3>) is cleared, the
TO (STATUS<4>) bit is set, and the oscillator driver is
turned off. The 1/0 ports maintain the status they had,
before the SLEEP instruction was executed (driving
high, low, or hi-impedance).

For lowest current consumption in this mode, place all
I/O pins at either VDD, or Vss, ensure no external cir-
cuitry is drawing current from the I/O pin, power-down
the A/D, disable external clocks. Pull all I/O pins, that
are hi-impedance inputs, high or low externally to avoid
switching currents caused by floating inputs. The
TOCKI input should also be at Vbp or Vss for lowest
current consumption. The contribution from on-chip
pull-ups on PORTB should be considered.

The MCLR pin must be at a logic high level (ViHMmC).
14.8.1 WAKE-UP FROM SLEEP

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

1. External reset input on MCLR pin.

2. Watchdog Timer Wake-up (if WDT was
enabled).

3. Interrupt from INT pin, RB port change, or some
Peripheral Interrupts.

External MCLR Reset will cause a device reset. All
other events are considered a continuation of program
execution and cause a "wake-up". The TO and PD bits
in the STATUS register can be used to determine the
cause of device reset. The PD bit, which is set on
power-up, is cleared when SLEEP is invoked. The TO
bit is cleared if a WDT time-out occurred (and caused
wake-up).

The following peripheral interrupts can wake the device
from SLEEP:

1. TMR1 interrupt. Timerl must be operating as
an asynchronous counter.

SSP (Start/Stop) bit detect interrupt.

SSP transmit or receive in slave mode (SPI/C).
CCP capture mode interrupt.

Parallel Slave Port read or write.

A/D conversion (when A/D clock source is RC).

Special event trigger (Timerl in asynchronous
mode using an external clock).

8. USART TX or RX (synchronous slave mode).

No asMwbd

Other peripherals cannot generate interrupts since dur-
ing SLEEP, no on-chip Q clocks are present.

When the SLEEP instruction is being executed, the next
instruction (PC + 1) is pre-fetched. For the device to
wake-up through an interrupt event, the corresponding
interrupt enable bit must be set (enabled). Wake-up is
regardless of the state of the GIE bit. If the GIE bit is
clear (disabled), the device continues execution at the
instruction after the SLEEP instruction. If the GIE bit is
set (enabled), the device executes the instruction after
the SLEEP instruction and then branches to the inter-
rupt address (0004h). In cases where the execution of
the instruction following SLEEP is not desirable, the
user should have a NOP after the SLEEP instruction.

14.8.2 WAKE-UP USING INTERRUPTS

When global interrupts are disabled (GIE cleared) and
any interrupt source has both its interrupt enable bit
and interrupt flag bit set, one of the following will occur:

« If the interrupt occurs before the execution of a
SLEEP instruction, the SLEEP instruction will com-
plete as a NOP. Therefore, the WDT and WDT
postscaler will not be cleared, the TO bit will not
be set and PD bits will not be cleared.

« If the interrupt occurs during or after the execu-
tion of a SLEEP instruction, the device will imme-
diately wake up from sleep. The SLEEP instruction
will be completely executed before the wake-up.
Therefore, the WDT and WDT postscaler will be
cleared, the TO bit will be set and the PD bit will
be cleared.

Even if the flag bits were checked before executing a
SLEEP instruction, it may be possible for flag bits to
become set before the SLEEP instruction completes. To
determine whether a SLEEP instruction executed, test
the PD bit. If the PD bit is set, the SLEEP instruction
was executed as a NOP.

To ensure that the WDT is cleared, a CLRWDT instruc-
tion should be executed before a SLEEP instruction.

0 1997 Microchip Technology Inc.
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|Applicable Devices |72]|73[73A[74[74A[76 |77 |

FIGURE 17-10: I°C BUS DATA TIMING

103 = -

SCL

SDA
Out

Note: Refer to Figure 17-1 for load conditions

TABLE 17-9:  I12C BUS DATA REQUIREMENTS
Parameter Sym Characteristic Min Max Units Conditions
No.
100 THIGH | Clock high time 100 kHz mode 4.0 — ps Device must operate at a mini-
mum of 1.5 MHz
400 kHz mode 0.6 — ps Device must operate at a mini-
mum of 10 MHz
SSP Module 1.5Tcy —
101 TLow Clock low time 100 kHz mode 4.7 — us Device must operate at a mini-
mum of 1.5 MHz
400 kHz mode 1.3 — ps Device must operate at a mini-
mum of 10 MHz
SSP Module 1.5Tcy —
102 TR SDA and SCL rise 100 kHz mode — 1000 ns
time 400 kHz mode 20+ 0.1Cb | 300 ns |Chbis specified to be from
10 to 400 pF
103 TF SDA and SCL fall time | 100 kHz mode — 300 ns
400 kHz mode 20 +0.1Cb | 300 ns Cb is specified to be from
10 to 400 pF
90 Tsu:sTA |START condition 100 kHz mode 4.7 — ps Only relevant for repeated
setup time 200 kHz mode 0.6 — ps  |START condition
91 THD:STA |START condition hold | 100 kHz mode 4.0 — ps After this period the first clock
time 200 kHz mode 0.6 — Hs pulse is generated
106 THD:DAT |Data input hold time 100 kHz mode 0 — ns
400 kHz mode 0 0.9 ps
107 Tsu:DAT |Data input setup time | 100 kHz mode 250 — ns Note 2
400 kHz mode 100 — ns
92 Tsu:sTo |STOP condition setup | 100 kHz mode 4.7 — ps
time 400 kHz mode 0.6 — us
109 TAA Output valid from 100 kHz mode — 3500 ns Note 1
clock 400 kHz mode — — ns
110 TBUF Bus free time 100 kHz mode 4.7 — ps Time the bus must be free
2400 kHz mode 1.3 — Hs before a new transmission can
start
Cb Bus capacitive loading — 400 pF

Note 1:

As a transmitter, the device must provide this internal minimum delay time to bridge the undefined region (min. 300 ns) of
the falling edge of SCL to avoid unintended generation of START or STOP conditions.

2: A fast-mode (400 kHz) 12C-bus device can be used in a standard-mode (100 kHz)S 12C-bus system, but the requirement
tsu;DAT = 250 ns must then be met. This will automatically be the case if the device does not stretch the LOW period of the
SCL signal. If such a device does stretch the LOW period of the SCL signal, it must output the next data bit to the SDA line
TR max.+tsu;DAT = 1000 + 250 = 1250 ns (according to the standard-mode 12C bus specification) before the SCL line is
released.
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|Applicable Devices |72|73|73A|74[74A|76|77 |
18.0 ELECTRICAL CHARACTERISTICS FOR PIC16C73/74

Absolute Maximum Ratings T

Ambient temperature UNAEr DIAS..........ooi it e e et e e e e e e enneeee e e e anneeeean s -55t0 +125°C
SEOTAQE LEMPETALUIE .......eveeeveiteeie et eteeete et e et et eete et e eteebeeateete et e eteeeesreeeteaneesreanees ... -65°C to +150°C
Voltage on any pin with respect to Vss (except VDD, MCLR. and RA4).........ooociiiiiiiiiiieee e -0.3V to (VDD + 0.3V)

Voltage 0N VDD With FESPECE 10 VSS ....uuiiiiieiiiiiiiie et e et e e e s e e e ettt e e e s esrae e e e e e sntreeeas
Voltage on MCLR with reSpect t0 VSS (NOE 2) ....ciuieiiiie ettt e e e eaeeeee s
Voltage on RAZ With reSPECT 0 VSS ...uiiiiiiiiiiiiie ettt

. -0.3to +7.5V
.... 0 to +14Vv
.. 0 to +14V

Total power dISSIPAION (INOLE L).... .. .eiiiieieiiieie ettt e ettt e e e e et e e e s e abee e e e e e e aaeeeeaeeaaatbeeeaaeasbeeeeaeaaanneeeaaeeaansbneaaaan 1.0w
Maximum CUITENE QUL OF WSS PN ...veieiiiiiiiiiii e e ittt ettt e e e e st e e e e e st e e e e s etbeeeeeeeaatbaeeeeesstbaeeeesanssaeeaeeaanes 300 mA
Maximum CUITENT INEO VDD PN .. ..eeiieiieeitiiie ettt e e ettt e e e e ettt e e e s e sbe et e e e e asseeeeeeeannsbeeeeeeanbeeeaaeeansnneeaesaanseneaaeannn 250 mA
Input clamp current, K (VI < 0 OF VI3 VDD) c..uuuiiiiiiiiiiiiie e e ettt e e s ettt e e e s et e e e e e satae e e e e s stbaeaeaesssasseeaesasnsbseeeessansaens 20.mA:
Output clamp current, 10K (VO < 0 OF VO > VDD) ....ciiiiiiuiiiiiee i aititta e e ettt e e e e et ee e e e s bt e aa e s aasneeeaaesannaeeaeesansseeeasaansen 20 mA
Maximum output current SUNK BY @ny 1/O PiN........ocioiiiiiiiie et e e e e e e e s st e e e e s abbaeeaeessntaeeeeesannes 25 mA
Maximum output current sourced bBY any 1/O PIN ... it e e e e e e e e e e e aaeae 25 mA
Maximum current sunk by PORTA, PORTB, and PORTE (combined) (NOte 3)........cccovuiieeiiiiiiere e 200 mA
Maximum current sourced by PORTA, PORTB, and PORTE (combined) (NOte 3) ........cccueiireiiiiiiiiee e 200 mA
Maximum current sunk by PORTC and PORTD (combined) (NOtE 3) ......cccuriiiiiiiiiiiiieeiiiiiie e esirreee e siven e 200 mA
Maximum current sourced by PORTC and PORTD (combined) (NOtE 3).......couiiiiiiiiiieeiiiiiiee e e e 200 mA

Note 1: Power dissipation is calculated as follows: Pdis = VbD x {IbD - ¥ 10H} + ¥ {(VDD - VOH) x IoH} + Y (VoI x loL)

Note 2: Voltage spikes below Vss at the MCLR pin, inducing currents greater than 80 mA, may cause latch-up. Thus,
a series resistor of 50-100Q should be used when applying a “low” level to the MCLR pin rather than pulling
this pin directly to Vss.

Note 3: PORTD and PORTE are not implemented on the PIC16C73.

T NOTICE: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the
device. This is a stress rating only and functional operation of the device at those or any other conditions above those
indicated in the operation listings of this specification is not implied. Exposure to maximum rating conditions for
extended periods may affect device reliability.

TABLE 18-1: CROSS REFERENCE OF DEVICE SPECS FOR OSCILLATOR CONFIGURATIONS
AND FREQUENCIES OF OPERATION (COMMERCIAL DEVICES)

osc PIC16C73-04 PIC16C73-10 PIC16C73-20 PIC16LC73-04 JW Devices
PIC16C74-04 PIC16C74-10 PIC16C74-20 PIC16LC74-04

VDD: 4.0V to 6.0V VDD: 4.5V to 5.5V VDD: 4.5V to 5.5V VDD: 3.0V to 6.0V VDD: 4.0V to 6.0V

RC IbD: 5 mA max. at 5.5V Ibb: 2.7 mAtyp.at5.5V |[IbD: 2.7 mAtyp.at5.5V |Ibp: 3.8 mA max.at3.0V [Ipbb: 5 mA max. at 5.5V
IPD: 21 pA max. at 4V IPD: 1.5 pA typ. at 4V IPD: 1.5 pA typ. at 4V IPD:  13.5 pA max. at 3V IPD: 21 pA max. at 4V
Freq: 4 MHz max. Freq: 4 MHz max. Freq: 4 MHz max. Freq: 4 MHz max. Freq: 4 MHz max.
VDD: 4.0V to 6.0V VDD: 4.5V to 5.5V VbD: 4.5V to 5.5V Vop: 3.0V to 6.0V VoD: 4.0V to 6.0V

XT IbD: 5 mA max. at 5.5V IbD: 2.7 mAtyp.at5.5V |[IDD: 2.7 mAtyp.at5.5V |IbD: 3.8 mA max.at3.0V [Ipb: 5 mA max. at 5.5V
IPD: 21 pA max. at 4V IPD: 1.5 pA typ. at 4V IPD: 1.5 pA typ. at 4V IPD:  13.5 pA max. at 3V IPD: 21 pA max. at 4V
Freq: 4 MHz max. Freq: 4 MHz max. Freq: 4 MHz max. Freq: 4 MHz max. Freq: 4 MHz max.
VbD: 4.5V to 5.5V VDD: 4.5V to 5.5V VDD: 4.5V to 5.5V VbD: 4.5V to 5.5V

Hs Ibp: 13.5 mAtyp.at 5.5V | IpD: 15 mA max. at 5.5V | Ibb: 30 mA max. at 5.5V Not recommended for Ibp: 30 mA max. at 5.5V
IPD: 1.5 pA typ. at 4.5V IPD: 1.5 pAtyp.at4.5vV |IpD: 1.5 pAtyp. at 4.5V use in HS mode IPD: 1.5 pA typ. at 4.5V
Freq: 4 MHz max. Freq: 10 MHz max. Freq: 20 MHz max. Freq: 20 MHz max.
VDD: 4.0V to 6.0V VbD: 3.0V to 6.0V VbD: 3.0V to 6.0V
IDD:  52.5 pA typ. at IbD: 48 pA max. at IbD: 48 pA max. at

LP 32 kHz, 4.0V NOL'SZC%"?_"P‘?‘;Z‘; s NOL'SZC%"?_"‘;en'l‘;Zi s 32 kHz, 3.0V 32 kHz, 3.0V
IPD: 0.9 pA typ. at 4.0V IPD:  13.5 pA max. at 3.0V | IpD:  13.5 pA max. at 3.0V
Freq: 200 kHz max. Freq: 200 kHz max. Freqg: 200 kHz max.

The shaded sections indicate oscillator selections which are tested for functionality, but not for MIN/MAX specifications.
It is recommended that the user select the device type that ensures the specifications required.
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|Applicable Devices [72]|73[73A|74[74A[76 |77 |
FIGURE 19-8: PARALLEL SLAVE PORT TIMING (PIC16C74A)

RE2/CS

REO/RD —\\—/

RE1/WR T /

RD7:RDO ¢ RN [ \

—64 - : s

—=lgg—
Note: Refer to Figure 19-1 for load conditions
TABLE 19-7: PARALLEL SLAVE PORT REQUIREMENTS (PIC16C74A)
Parameter Sym Characteristic Min | Typt | Max | Units | Conditions
No.
62 TdtvV2wrH | Data in valid before WR1 or CS+ (setup time) 20| — | — | ns
25| — — ns |Extended
Range Only
63* TwrH2dtl [WR1 or CSt to data—in invalid (hold time) |PIC16C74A 20| — | — ns
PIC16LC74A 35 — — ns
64 TrdL2dtV |RD! and CS. to data—out valid — | — | 80 | ns
— | — 90 ns |Extended
Range Only
65 TrdH2dtl |RDt or CS! to data—out invalid 10| — | 30 ns

* These parameters are characterized but not tested.
t Data in "Typ" column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only and are not
tested.
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|Applicable Devices [72]|73[73A[74[74A[76 |77 |

TABLE 20-1: CROSS REFERENCE OF DEVICE SPECS FOR OSCILLATOR CONFIGURATIONS
AND FREQUENCIES OF OPERATION (COMMERCIAL DEVICES)
osc PIC16C76-04 PIC16C76-10 PIC16C76-20 PIC16LC76-04 JW Devices
PIC16C77-04 PIC16C77-10 PIC16C77-20 PIC16LC77-04
VpD: 4.0V to 6.0V VDD: 4.5V to 5.5V VDD: 4.5V to 5.5V VDD: 2.5V t0 6.0V VpD: 4.0V to 6.0V
IbD: 5 mA max. IbD: 2.7 mA typ. IbD: 2.7 mA typ. IDD'. 3.8 mA max IbD: 5 mA max.
RC at 5.5V at 5.5V at 5.5V ' a£ 3.0V ' at 5.5V
IPD: 16 pA max. IPD: 1.5 pA typ. IPD: 1.5 pA typ. — MA max. at 3V IPD: 16 pA max.
at 4v at 4v at 4v Freq: 4 MHz max at 4v
Freq: 4 MHz max. Freq: 4 MHz max. Freq: 4 MHz max. ) ) Freq: 4 MHz max.
VbD: 4.0V to 6.0V VDD: 4.5V to 5.5V VbD: 4.5V to 5.5V . VDD: 4.0V to 6.0V
VDD: 2.5V to0 6.0V
IDD: 5 MA max. IDD: 2.7 mA typ. IDD: 2.7 mA typ. IDD: 3.8 MA max. IDD: 5 MA max.
XT at 5.5V at 5.5V at 5.5V at 3.0V at 5.5V
IPD: 16 HA max. IPD: 1.5 pA typ. IPD: 1.5 pA typ. D 5 “A max. at 3V IPD: 16 HA max.
at 4V at 4V at 4V Fre-q: 4 MHz méx. at 4v
Freq: 4 MHz max. Freq: 4 MHz max. Freq: 4 MHz max. Freq: 4 MHz max.
VDD: 4.5V to 5.5V VDD: 4.5V to 5.5V VDD: 4.5V to 5.5V VDD: 4.5V to 5.5V
IbD:  13.5 MA typ. Ibp: 10 mA max. IbD: 20 mA max. IbD: 20 mA max.
HS at 5.5V at 5.5V at 5.5V Not recommended for at 5.5V
IPD: 1.5 YA typ. IPD: 1.5 A typ. IPD: 1.5 pA typ. use in HS mode IPD: 1.5 YA typ.
at 4.5V at 4.5V at 4.5V at 4.5V
Freq: 4 MHz max. Freq: 10 MHz max. Freq: 20 MHz max. Freq: 20 MHz max.
VDD: 4.0V to 6.0V VDD: 2.5V to 6.0V VDD: 2.5V to 6.0V
IbD:  52.5 YA typ. IbD: 48 pA max. IbD: 48 pPA max.
Lp at 32 kHz, 4.0V | Not recommended for | Not recommended for at 32 kHz, 3.0V at 32 kHz, 3.0V
IPD: 0.9 pA typ. use in LP mode use in LP mode IPD: 5.0 pA max. IPD: 5.0 pA max.
at 4.0V at 3.0V at 3.0V
Freg: 200 kHz max. Freq: 200 kHz max. Freg: 200 kHz max.

The shaded sections indicate oscillator selections which are tested for functionality, but not for MIN/MAX specifications.
It is recommended that the user select the device type that ensures the specifications required.
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|Applicable Devices [72]|73[73A[74[74A[76 |77 |

TABLE 20-8: SPI MODE REQUIREMENTS
Parameter Sym Characteristic Min Typt Max Units Conditions

No.

70* TssL2scH, SS! to SCK! or SCK1 input Tcy — — ns
TssL2scL

71* TscH SCK input high time (slave mode) Tcy + 20 — — ns

72* TscL SCK input low time (slave mode) Tcy + 20 — — ns

73* TdiV2scH, Setup time of SDI data input to SCK 100 — — ns
TdiV2scL edge

74* TscH2diL, Hold time of SDI data input to SCK 100 — — ns
TsclL2diL edge

75*% TdoR SDO data output rise time — 10 25 ns

76* TdoF SDO data output fall time — 10 25 ns

77* TssH2doZ SS+t to SDO output hi-impedance 10 — 50 ns

78* TscR SCK output rise time (master mode) — 10 25 ns

79* TscF SCK output fall time (master mode) — 10 25 ns

80* TscH2doV, SDO data output valid after SCK — — 50 ns
TscL2doV edge

81* TdoV2scH, SDO data output setup to SCK Tcy — — ns
TdoV2scL edge

82* TssL2doV SDO data output valid after SSt — — 50 ns

edge

83* TscH2ssH, SS 1 after SCK edge 1.5Tcy + 40 — — ns

TscL2ssH

* These parameters are characterized but not tested.
t Data in "Typ" column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only and are not

tested.
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FIGURE 21-8: TYPICAL IpD vs. VDD BROWN- FIGURE 21-10: TYPICAL IpD vs. TIMER1
OUT DETECT ENABLED (RC ENABLED (32 kHz, RCO/RC1 =
MODE) 33 pF/33 pF, RC MODE)
1400
1200 30
/

1000
- 25
< 800 Device NOT in  —|
s Brown-out Reset 20
£ 600 .

400 |- Device in <315

Brown-out — | g
200 |- Reset - 10
0
2.5 3.0 35 4.0 45 5.0 55 6.0 5
VDD(Volts)
The shaded region represents the built-in hysteresis of the 8'5 3.0 35 \;1[')?)(\/0“:)'5 50 55 6.0
brown-out reset circuitry.
FIGURE 21-9: MAXIMUM IpD vs. VDD

BROWN-OUT DETECT FIGURE 21-11: MAXIMUM IpD vs. TIMER1
ENABLED ENABLED
(85°C TO -40°C, RC MODE) (32 kHz, RCO/RC1 = 33 pF/33
pF, 85°C TO -40°C, RC MODE)
1600
1400
1200 45
1000 Device NOT i ) o
= evice in
3 800 Brown-out Reset | =
g 30
600 [— Device i
oo 2%
400 — Reset T E’ZO
200 15
4.3 10
02.5 3.0 35 4.0 4.5 5.0 5.5 6.0 5
VDD(Volts)
The shaded region represents the built-in hysteresis of the 8,5 3.0 3.5 4.0 45 5.0 5.5 6.0
brown-out reset circuitry. VDD(Volts)
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Instruction Set

CLRWDT ..ot 152

COMF oo 153

DECF oo 153
DECFSZ ..o 153
GOTO i 154
INCF oo 154
INCFSZ ..o 155
IORLW .o 155
IORWEF ..o 156
MOVF .o 156
MOVLW L, 156
MOVWE ..o 156
NOP o 157
OPTION ..ot 157
RETFIE ., 157
RETLW .o 158
RETURN ..o, 158

Summary Table ......ccoceiiiiiiiiiicinc e 148
INT INEEITUPL .o 143
INTCON ..o 29
INTCON REQGISLEN ...evviiiiiiiiiiiiiit e 32

INTEDG Dit .o .. 31, 143

Internal Sampling Switch (Rss) Impedance ..................... 120

INTEITUPLS oo 129
PortB Change ........cccoeceeeiiiiieiee e 143
RB7:RB4 Port Change .........coccoevverieeneeiiieneesieee 45
SECHON Lot 141
TMRO e 143

IRP DIt oo 30

L

Loading Of PC ....oooiiiiiiieiee e 40

M
MCLR e 133, 136
Memory
Data MEMOIY ....ooiiiiiiiiieeeie et 20
Program MEMOIY .......ccccooiuviiiiiiiiiiee e 19
Program Memory Maps
PICLBCT2 ..ot 19
PICLIBCT3 ..o 19
PICLECT3A i 19
PICLBCTA ..o 19
PICLIBCTAA ..o 19
PICLOCTE ..ottt 20
PICLBCTT it 20
Register File Maps
PIC16C72
PIC16C73
PICLIBCT3A i
PICLOCTA ..ottt
PICLIBCTAA ..ot
PICLIBCTE ..o
PIC16C77 ....
MPASM Assembler .....
MPLAB-C .....coeeoveiiiieniiee
MPSIM Software Simulator
0]
OERR bit ..
OPCODE ..
OPTION .ottt
OPTION REQISIEr ...ttt 31
Orthogonal .....couviieiiii e 9
OSC SEIECHON ..ot 129
Oscillator
Oscillator Configurations ..........ccccceeeeriieneeniieeniereeen 131
OUtPUL Of TMR2 ..ot 69
P
P 78, 83
Packaging
28-Lead Ceramic W/WINAOW .........cocevvevieniiiirienneenns 251
28-Lead PDIP ....ocveiiiiciiect e 253
28-Lead SOIC ..o 255
28-Lead SSOP ....ccoviiiiiiiiiece e 256
40-Lead CERDIP W/WINAOW ........ccovvveeiiiiieniiieenns 252
40-Lead PDIP ........cccevvnne
44-Lead MQFP ....
44-Lead PLCC .....
44-Lead TQFP ...oooiiiieieeeeee e
Paging, Program Memory .........cccccvviiiieniiieiieniee e 40
Parallel Slave Port ..o 50, 54
PCFGO DIt ..o

PCFGL1 bit ....
PCFG2 bit ....
PCL Register

PCLATH et

PCLATH Register .......ccccooue...e. 23, 24, 25, 26, 27, 28, 29, 40
PCON REQISLET .....veinviiiiiiiieiie e 29, 39, 135
[T o1 AT 30, 133, 135
PICDEM-1 Low-Cost PIC16/17 Demo Board ........... 163, 164
PICDEM-2 Low-Cost PIC16CXX Demo Board ......... 163, 164
PICDEM-3 Low-Cost PIC16C9XXX Demo Board ............ 164

PICMASTER In-Circuit Emulator
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Registers

FSR

SUMMANY oot 29
INDF

SUMMANY e 29
Initialization Conditions ..........cccoocveiiviiiiniieieene 136
INTCON

SUMMANY e 29
Maps

PICLOCT2 ..oooiiiiiiiiieteeceee e 21

PICLECT3 ..o 21

PICLIBCT3A ..o 21

PICLECTA ...ooiiiiiiiiieeeecee e 21

PICLECTAA ..o 21

PICLBCT6 ....ccvviiiiiiiiiiicciccie e 22

PICLOCTT ..ottt 22
OPTION

SUMMANY oot 29
PCL

SUMMANY e 29
PCLATH

SUMMANY .ooiiiiiiie e 29
PORTB

SUMMANY oot
Reset Conditions
SSPBUF

SECHON .. 80
SSPCON

Diagram ......ccccooviiieiiiiieee e 79
SSPSR

SECHON it 80
SSPSTAT oo 83

DIiagram ......cooeeiiiiiiiieere e 78

SECHON it 78
STATUS

SUMMANY oot 29
SUMMANY eeiiiiiiiiiiieee e 25, 27
TMRO

SUMMANY oot 29
TRISB

SUMMANY e

ReESet ..o

Reset Conditions for Special Registers
RPO DIt oo
RPL DIt oot
RXO DIt oo
RXOD Dt .t

SDO s 80
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