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PIC16C77X

TABLE 1-1 PIC16C773 PINOUT DESCRIPTION

DIP,
Pin Name Ssop, vorp Buffer Description

SoIC Type Type P

Pin#
OSC1/CLKIN 9 | sT/cMOS®) |Oscillator crystal input/external clock source input.
0OSC2/CLKOUT 10 o — Oscillator crystal output. Connects to crystal or resonator in crystal

oscillator mode. In RC mode, the OSC2 pin outputs CLKOUT which has
1/4 the frequency of OSC1, and denotes the instruction cycle rate.
MCLR/VPP 1 1P ST Master clear (reset) input or programming voltage input. This pin is an
active low reset to the device.

PORTA is a bi-directional 1/0 port.

RAO/ANO 2 /0 TTL RAO can also be analog input0

RA1/AN1 3 /0 TTL RA1 can also be analog input1

RA2/AN2/VREF-/VRL 4 /0 TTL RAZ2 can also be analog input2 or negative analog reference voltage
input or internal voltage reference low

RA3/AN3/VREF+/VRH 5 /0 TTL RA3 can also be analog input3 or positive analog reference voltage
input or internal voltage reference high

RA4/TOCKI 6 1/0 ST RA4 can also be the clock input to the Timer0 module. Output is

open drain type.
PORTB is a bi-directional I/O port. PORTB can be software pro-
grammed for internal weak pull-up on all inputs.

RBO/INT 21 /0 TTL/STM RBO can also be the external interrupt pin.

RB1/SS 22 1/10 TTL/STM RB1 can also be the SSP slave select

RB2/AN8 23 l{e} TTL RB2 can also be analog input8

RB3/AN9/LVDIN 24 [l{e} TTL RB3 can also be analog input9 or the low voltage detect input
reference

RB4 25 1/0 TTL Interrupt on change pin.

RB5 26 1/0 TTL Interrupt on change pin.

RB6 27 1/0 TTL/ST® Interrupt on change pin. Serial programming clock.

RB7 28 [l{e} TTL/ST® Interrupt on change pin. Serial programming data.

PORTC is a bi-directional I/O port.

RCO/T10SO/T1CKI 11 1/0 ST RCO can also be the Timer1 oscillator output or Timer1 clock input.

RC1/T10Sl/CCP2 12 110 ST RC1 can also be the Timer1 oscillator input or Capture2 input/
Compare2 output/PWM2 output.

RC2/CCP1 13 110 ST RC2 can also be the Capture1 input/Compare1 output/PWM1
output.

RC3/SCK/SCL 14 110 ST RC3 can also be the synchronous serial clock input/output for both
SPI and 12C modes.

RC4/SDI/SDA 15 1/0 ST RC4 can also be the SPI Data In (SPI mode) or
data /O (I2C mode).

RC5/SDO 16 110 ST RC5 can also be the SPI Data Out (SPI mode).

RC6/TX/CK 17 [l{e} ST RC6 can also be the USART Asynchronous Transmit or
Synchronous Clock.

RC7/RX/DT 18 110 ST RC7 can also be the USART Asynchronous Receive or

Synchronous Data.

AVss 8 P Ground reference for A/D converter
AVDD 7 P Positive supply for A/D converter
Vss 19 P — Ground reference for logic and I/O pins.
VDD 20 P — Positive supply for logic and 1/0 pins.
Legend: |=input O = output 1/0 = input/output P = power

— = Not used TTL = TTL input ST = Schmitt Trigger input

Note 1: This buffer is a Schmitt Trigger input when configured for the multiplexed function.
2: This buffer is a Schmitt Trigger input when used in serial programming mode.
3: This buffer is a Schmitt Trigger input when configured in RC oscillator mode and a CMOS input otherwise.

© 1999-2013 Microchip Technology Inc. Advance Information DS30275B-page 7



PIC16C77X

TABLE 1-2 PIC16C774 PINOUT DESCRIPTION
Pin Name DIP | PLCC | QFP |l/O/P Buffer Description
Pin# | Pin# | Pin# | Type Type P
OSC1/CLKIN 13 14 30 | | sT/cMOS™ |Oscillator crystal input/external clock source input.
OSC2/CLKOUT 14 15 31 o — Oscillator crystal output. Connects to crystal or resonator
in crystal oscillator mode. In RC mode, OSC2 pin outputs
CLKOUT which has 1/4 the frequency of OSC1, and
denotes the instruction cycle rate.
MCLR/VrPP 1 2 18 /P ST Master clear (reset) input or programming voltage input.
This pin is an active low reset to the device.
PORTA is a bi-directional 1/0 port.
RAO/ANO 19 /0 TTL RAO can also be analog input0
RA1/AN1 20 /0 TTL RA1 can also be analog input1
RA2/AN2/VREF-/VRL 21 /0 TTL RA2 can also be analog input2 or negative analog
reference voltage input or internal voltage reference
low
RA3/AN3/VREF+/VRH 5 6 22 /O TTL RA3 can also be analog input3 or positive analog
reference voltage input or internal voltage reference
high
RA4/TOCKI 6 7 23 1/0 ST RA4 can also be the clock input to the Timer0 timer/
counter. Output is open drain type.
RA5/AN4 7 8 24 [l{e} TTL RA5 can also be analog input4
PORTB is a bi-directional /0 port. PORTB can be soft-
ware programmed for internal weak pull-up on all inputs.
RBO/INT 33 36 8 o | TTLSTM RBO can also be the external interrupt pin.
RB1/SS 34 37 9 o | TTLSTM RB1 can also be the SSP slave select
RB2/AN8 35 38 10 /0 TTL RB2 can also be analog input8
RB3/AN9/LVDIN 36 39 1 [l{e} TTL RB3 can also be analog input9 or input reference for
low voltage detect
RB4 37 41 14 1/0 TTL Interrupt on change pin.
RB5 38 42 15 1/10 TTL Interrupt on change pin.
RB6 39 43 16 110 TTL/ST® Interrupt on change pin. Serial programming clock.
RB7 40 44 17 /0 TTLSTR Interrupt on change pin. Serial programming data.
Legend: |=input O = output 1/0 = input/output P = power
— = Not used TTL =TTL input ST = Schmitt Trigger input
Note 1: This buffer is a Schmitt Trigger input when configured for the multiplexed function.

2: This buffer is a Schmitt Trigger input when used in serial programming mode.

3: This buffer is a Schmitt Trigger input when configured as general purpose I/0O and a TTL input when used in the Parallel
Slave Port mode (for interfacing to a microprocessor bus).

4: This buffer is a Schmitt Trigger input when configured in RC oscillator mode and a CMOS input otherwise.
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PIC16C77X

TABLE 2-1 PIC16C77X SPECIAL FUNCTION REGISTER SUMMARY (Cont.d)
Value on: | Value on all

Address [Name Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit2 Bit 1 Bit 0 POR, other resets

BOR 7))

Bank 2
100n® |INDF Addressing this location uses contents of FSR to address data memory (not a physical register) 0000 0000 0000 0000
101h TMRO Timer0 module’s register XXXX XXXX uuuu uuu
102h@® |PCL Program Counter's (PC) Least Significant Byte 0000 0000 0000 0000
103h® |STATUS IRP ‘ RP1 ‘ RPO ‘ TO ‘ PD | 4 | DC | (o} 0001 1xxx 000q quuu
104h® FSR Indirect data memory address pointer XXXX XXXX uuuu uuuu
105h — Unimplemented — —
106h PORTB PORTB Data Latch when written: PORTB pins when read xxxx 11xx uuuu 11uu
107h — Unimplemented — —
108h — Unimplemented — —
109h — Unimplemented — —
10Ah(1:4) | PCLATH — — — Write Buffer for the upper 5 bits of the Program Counter ---0 0000 ---0 0000
10Bh(® |INTCON GIE PEIE TOIE INTE ‘ RBIE | TOIF | INTF | RBIF 0000 000x 0000 000u
18&? — Unimplemented — —
Bank 3

180h®  |INDF Addressing this location uses contents of FSR to address data memory (not a physical register) 0000 0000 0000 0000
181h OPTION_REG| RBPU ‘ INTEDG ‘ TOCS ‘ TOSE ‘ PSA | PS2 | PS1 | PSO 1111 1111 11111111
182h® |PCL Program Counter's (PC) Least Significant Byte 0000 0000 | 0000 0000
183h® |STATUS IRP ‘ RP1 ‘ RPO ‘ TO ‘ PD | z | DC | C 0001 1xxx 000q quuu
184h® |FSR Indirect data memory address pointer XXXX XXXX uuuu uuuy
185h — Unimplemented — —
186h TRISB PORTB Data Direction Register 1111 1111 1111 1111
187h — Unimplemented — —
188h — Unimplemented — —
189h — Unimplemented — —
18Ah(14) |PCLATH — = — Write Buffer for the upper 5 bits of the Program Counter ---0 0000 ---0 0000
18Bh(® |INTCON GIE PEIE TOIE INTE ‘ RBIE | TOIF | INTF | RBIF 0000 000x | 0000 000u
1:3? — Unimplemented — —
Legend:  x =unknown, u = unchanged, q = value depends on condition, - = unimplemented read as '0".

Note 1:

Shaded locations are unimplemented, read as ‘0’
The upper byte of the program counter is not directly accessible. PCLATH is a holding register for the PC<12:8> whose contents are transferred to
the upper byte of the program counter.

Other (non power-up) resets include external reset through MCLR and Watchdog Timer Reset.
Bits PSPIE and PSPIF are reserved on the 28-pin devices, always maintain these bits clear.
These registers can be addressed from any bank.

These registers/bits are not implemented on the 28-pin devices read as '0'.

© 1999-2013 Microchip Technology Inc. Advance Information
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PIC16C77X

FIGURE 3-15: PARALLEL SLAVE PORT READ WAVEFORMS
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TABLE 3-11  REGISTERS ASSOCIATED WITH PARALLEL SLAVE PORT

Value on: Value on all

Address | Name Bit7 | Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0 POR,
other resets

BOR
08h PORTD | Port data latch when written: Port pins when read XXXX XXXX | uuuu uuuu
osh PORTE | — | — — — — [ Re2 [ RET | REO [---- o] oo cum
89h TRISE IBF OBF IBOV | PSPMODE — PORTE Data Direction Bits | 0000 -111 | 0000 -111
0Ch PIR1 PSPIF | ADIF RCIF TXIF SSPIF | CCP1IF | TMR2IF | TMR1IF | 0000 0000 | 0000 0000
8Ch PIE1 PSPIE| ADIE | RCIE TXIE SSPIE | CCP1IE | TMR2IE | TMR1IE | 0000 0000 | 0000 0000
9Fh ADCONT1 | ADFM | VCFG2 | VCFG1 | VCFGO |PCFG3| PCFG2 | PCFG1 | PCFGO | 0000 0000 | 0000 0000

Legend: x =unknown, u = unchanged, - = unimplemented read as '0'. Shaded cells are not used by the Parallel Slave Port.
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PIC16C77X

determine when the transmission/reception has com-
pleted. The SSPBUF must be read and/or written. If the
interrupt method is not going to be used, then software
polling can be done to ensure that a write collision does
not occur. Example 8-1 shows the loading of the
SSPBUF (SSPSR) for data transmission.

EXAMPLE 8-1: LOADING THE SSPBUF
(SSPSR) REGISTER

BSF STATUS, RPO ;Specify Bank 1

LOOP BTFSS SSPSTAT, BF ;Has data been
;received
; (transmit

;complete) ?

GOTO LOOP ;iNo

BCF STATUS, RPO ;Specify Bank 0

MOVF SSPBUF, W ;W reg = contents
jof SSPBUF

MOVWF RXDATA
MOVF TXDATA, W

;jSave in user RAM
;W reg = contents
; of TXDATA

MOVWF SSPBUF ;New data to xmit

The SSPSRis not directly readable or writable, and can
only be accessed by addressing the SSPBUF register.
Additionally, the MSSP status register (SSPSTAT) indi-
cates the various status conditions.

8.1.2  ENABLING SPI I/O

To enable the serial port, MSSP Enable bit, SSPEN
(SSPCON<5>) must be set. To reset or reconfigure SPI
mode, clear bit SSPEN, re-initialize the SSPCON reg-
isters, and then set bit SSPEN. This configures the

FIGURE 8-5: SPI MASTER/SLAVE CONNECTION

SDI, SDO, SCK, and SS pins as serial port pins. For the
pins to behave as the serial port function, some must
have their data direction bits (in the TRIS register)
appropriately programmed. That is:

¢ SDI is automatically controlled by the SPI module

¢ SDO must have TRISC<5> cleared

¢ SCK (Master mode) must have TRISC<3>
cleared

¢ SCK (Slave mode) must have TRISC<3> set

« SS must have TRISA<5> set

Any serial port function that is not desired may be over-
ridden by programming the corresponding data direc-
tion (TRIS) register to the opposite value.

8.1.3  TYPICAL CONNECTION

Figure 8-5 shows a typical connection between two
microcontrollers. The master controller (Processor 1)
initiates the data transfer by sending the SCK signal.
Data is shifted out of both shift registers on their pro-
grammed clock edge, and latched on the opposite edge
of the clock. Both processors should be programmed to
same Clock Polarity (CKP), then both controllers would
send and receive data at the same time. Whether the
data is meaningful (or dummy data) depends on the
application software. This leads to three scenarios for
data transmission:

¢ Master sends data — Slave sends dummy data
* Master sends data — Slave sends data
* Master sends dummy data — Slave sends data

: SPI Master SSPM3:SSPMO = 00xxb : : SPI Slave SSPM3:SSPMO = 010xb :
| SDO | __ | soi |
| | A | |
| | | |
! Serial Input Buffer ! ! Serial Input Buffer

[ (SSPBUF) [ [ (SSPBUF) [
| | | |
| | | |
| | | |
! ﬁ ! ! ﬁ !
| | | |
| Shift Register SDI | - | Sbo Shift Register |
| (SSPSR) | | (SSPSR) |
| | | |
| MSb LSb | | MSb LSb [
| | | |
| , Serial Clock | |
‘ SCK ; | SCK ‘
| PROCESSOR 1 | | PROCESSOR 2 |
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PIC16C77X

The SSPSTAT register gives the status of the data
transfer. This information includes detection of a
START (S) or STOP (P) bit, specifies if the received
byte was data or address if the next byte is the comple-
tion of 10-bit address, and if this will be a read or write
data transfer.

SSPBUF is the register to which the transfer data is
written to or read from. The SSPSR register shifts the
data in or out of the device. In receive operations, the
SSPBUF and SSPSR create a doubled buffered
receiver. This allows reception of the next byte to begin
before reading the last byte of received data. When the
complete byte is received, it is transferred to the
SSPBUF register and flag bit SSPIF is set. If another
complete byte is received before the SSPBUF register
is read, a receiver overflow has occurred and bit
SSPOV (SSPCON<6>) is set and the byte in the
SSPSR is lost.

The SSPADD register holds the slave address. In 10-bit
mode, the user needs to write the high byte of the
address (1111 0 A9 A8 0). Following the high byte
address match, the low byte of the address needs to be
loaded (A7:A0).

8.2.1 SLAVE MODE

In slave mode, the SCL and SDA pins must be config-
ured as inputs. The MSSP module will override the
input state with the output data when required (slave-
transmitter).

When an address is matched or the data transfer after
an address match is received, the hardware automati-
cally will generate the acknowledge (ACK) pulse, and
then load the SSPBUF register with the received value
currently in the SSPSR register.

There are certain conditions that will cause the MSSP
module not to give this ACK pulse. These are if either
(or both):

a) The buffer full bit BF (SSPSTAT<0>) was set
before the transfer was received.

b) The overflow bit SSPOV (SSPCON<6>) was set
before the transfer was received.

If the BF bit is set, the SSPSR register value is not
loaded into the SSPBUF, but bit SSPIF and SSPOV are
set. Table 8-2 shows what happens when a data trans-
fer byte is received, given the status of bits BF and
SSPOV. The shaded cells show the condition where
user software did not properly clear the overflow condi-
tion. Flag bit BF is cleared by reading the SSPBUF reg-
ister while bit SSPOV is cleared through software.

The SCL clock input must have a minimum high and
low time for proper operation. The high and low times
of the I2C specification as well as the requirement of the
MSSP module is shown in timing parameter #100 and
parameter #101 of the Electrical Specifications.

8.2.1.1 ADDRESSING

Once the MSSP module has been enabled, it waits for
a START condition to occur. Following the START con-
dition, the 8-bits are shifted into the SSPSR register. All
incoming bits are sampled with the rising edge of the
clock (SCL) line. The value of register SSPSR<7:1> is
compared to the value of the SSPADD register. The
address is compared on the falling edge of the eighth
clock (SCL) pulse. If the addresses match, and the BF
and SSPOV bits are clear, the following events occur:

a) The SSPSR register value is loaded into the
SSPBUF register on the falling edge of the 8th
SCL pulse.

b) The buffer full bit, BF is set on the falling edge of
the 8th SCL pulse.

¢) An ACK pulse is generated.

d) SSP interrupt flag bit, SSPIF (PIR1<3>) is set
(interrupt is generated if enabled) - on the falling
edge of the 9th SCL pulse.

In 10-bit address mode, two address bytes need to be
received by the slave. The five Most Significant bits
(MSbs) of the first address byte specify if this is a 10-bit
address. Bit R/W (SSPSTAT<2>) must specify a write
so the slave device will receive the second address
byte. For a 10-bit address the first byte would equal
‘1111 0 A9 A8 0’, where A9 and A8 are the two MSbs
of the address. The sequence of events for a 10-bit
address is as follows, with steps 7- 9 for slave-transmit-
ter:

1. Receive first (high) byte of Address (bits SSPIF,
BF, and bit UA (SSPSTAT<1>) are set).

2. Update the SSPADD register with second (low)
byte of Address (clears bit UA and releases the
SCL line).

3. Read the SSPBUF register (clears bit BF) and
clear flag bit SSPIF.

4. Receive second (low) byte of Address (bits
SSPIF, BF, and UA are set).

5. Update the SSPADD register with the first (high)
byte of Address. This will clear bit UA and
release the SCL line.

6. Read the SSPBUF register (clears bit BF) and
clear flag bit SSPIF.

7. Receive Repeated Start condition.

8. Receive first (high) byte of Address (bits SSPIF
and BF are set).

9. Read the SSPBUF register (clears bit BF) and
clear flag bit SSPIF.

Note: Following the Repeated Start condition
(step 7) in 10-bit mode, the user only
needs to match the first 7-bit address. The
user does not update the SSPADD for the
second half of the address.
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PIC16C77X

8.2.18.15 BUS COLLISION DURING A START
CONDITION

During a START condition, a bus collision occurs if:
a) SDA or SCL are sampled low at the beginning of
the START condition (Figure 8-35).
b) SCL is sampled low before SDA is asserted low.
(Figure 8-36).
During a START condition both the SDA and the SCL
pins are monitored.
If:
the SDA pin is already low
or the SCL pin is already low,
then:
the START condition is aborted,
and the BCLIF flag is set,
and the SSP module is reset to its IDLE state
(Figure 8-35).
The START condition begins with the SDA and SCL
pins de-asserted. When the SDA pin is sampled high,

the baud rate generator is loaded from SSPADD<6:0>
and counts down to 0. If the SCL pin is sampled low

FIGURE 8-35: BUS COLLISION DURING START CONDITION (SDA ONLY)

while SDA is high, a bus collision occurs, because it is
assumed that another master is attempting to drive a
data '1' during the START condition.

If the SDA pin is sampled low during this count, the
BRG is reset and the SDA line is asserted early
(Figure 8-37). If however a '1' is sampled on the SDA
pin, the SDA pin is asserted low at the end of the BRG
count. The baud rate generator is then reloaded and
counts down to 0, and during this time, if the SCL pins
is sampled as '0', a bus collision does not occur. At the
end of the BRG count the SCL pin is asserted low.

Note: The reason that bus collision is not a factor
during a START condition is that no two
bus masters can assert a START condition
at the exact same time. Therefore, one
master will always assert SDA before the
other. This condition does not cause a bus
collision because the two masters must be
allowed to arbitrate the first address follow-
ing the START condition, and if the
address is the same, arbitration must be
allowed to continue into the data portion,
REPEATED START, or STOP conditions.

Set BCLIF,

SDA =0, SCL =1

SDA goes low before the SEN bit is set.

S bit and SSPIF set because

I SEN cleared automatically because of bus collision.

|
|
i SSP module reset into idle state.
|
|

SDA .
SCL
Set SEN, enable start
condition if SDA = 1, SCL=1
SEN
SDA sampled low before
START condition.  Set BCLIF. Y
S bit and SSPIF set because
BCLIF SDA=0,SCL=1
S

t_ SSPIF and BCLIF are
cleared in software.

SSPIF

SSPIF and BCLIF are
cleared in software.
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ADDRESSABLE UNIVERSAL
SYNCHRONOUS
ASYNCHRONOUS RECEIVER
TRANSMITTER (USART)

The Universal Synchronous Asynchronous Receiver
Transmitter (USART) module is one of the two serial
I/0 modules. (USART is also known as a Serial Com-
munications Interface or SCI). The USART can be con-
figured as a full duplex asynchronous system that can
communicate with peripheral devices such as CRT ter-
minals and personal computers, or it can be configured
as a half duplex synchronous system that can commu-
nicate with peripheral devices such as A/D or D/A inte-
grated circuits, Serial EEPROMSs etc.

The USART can be configured in the following modes:
¢ Asynchronous (full duplex)

¢ Synchronous - Master (half duplex)

¢ Synchronous - Slave (half duplex)

Bit SPEN (RCSTA<7>), and bits TRISC<7:6>, have to
be set in order to configure pins RC6/TX/CK and RC7/

RX/DT as the Universal Synchronous Asynchronous
Receiver Transmitter.

The USART module also has a multi-processor com-
munication capability using 9-bit address detection.

FIGURE 9-1: TXSTA: TRANSMIT STATUS AND CONTROL REGISTER (ADDRESS 98h)
RW-0 R/MW-0 R/W-0 R/W-0 U-0 R/W-0 R-1 R/W-0
[csRc [ X9 | TXEN [ sYNc [ — [ BRGH | TRMT | TX9D | [R= Readable bit
bit7 bito | W = Writable bit
U = Unimplemented bit,
read as ‘0’
- n =Value at POR reset
bit 7: CSRC: Clock Source Select bit

Asynchronous mode
Don’t care

Synchronous mode

0 = Slave mode (Clock from external source)
TX9: 9-bit Transmit Enable bit

1 = Selects 9-bit transmission

0 = Selects 8-bit transmission

TXEN: Transmit Enable bit

1 = Transmit enabled

0 = Transmit disabled

bit 6:

bit 5:

bit 4: SYNC: USART Mode Select bit

1 = Synchronous mode
0 = Asynchronous mode

bit 3:
bit 2:

Unimplemented: Read as '0'

BRGH: High Baud Rate Select bit
Asynchronous mode

1 = High speed

0 = Low speed

Synchronous mode

Unused in this mode

TRMT: Transmit Shift Register Status bit
1 =TSR empty

0 =TSR full

TX9D: 9th bit of transmit data. Can be parity bit.

bit 1:

bit 0:

1 = Master mode (Clock generated internally from BRG)

Note: SREN/CREN overrides TXEN in SYNC mode.

© 1999-2013 Microchip Technology Inc.
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FIGURE 9-4: ASYNCHRONOUS TRANSMISSION

Write to TXREG I qe

BRG outout Word 1 )J
outpu !
(shift logk)  —! L. | LT L1 L1 e 1
RC6/TX/CK (pin L : :
(pin) N\ Start Bit Bit0 Bl X §§ X BB swpir |
) . WORD 1 . !
TXIF bit . ‘ .
(Transmit buffer ' cc !
reg. empty flag) U D) [
TRMT bit WORD 1= :

(Transmit shift Transmit Shift Reg

reg. empty flag) ﬁ

“
—

FIGURE 9-5: ASYNCHRONOUS TRANSMISSION (BACK TO BACK)

Write to TXREG 1 I 55
Word 1 Word 2
BRG output or

@hitclocy ——  L—I LTt 1 o i 1 1 1

RCB/TX/CK (pin) : ) _ _ )
N_Start Bit Bit 0 Bit 1 it \Start Bit Bi
TXIF bit N ! it XS Bit7/8 /' Stop Bit _ wornS it 0
(interrupt reg. flag) T WORD 1 }
I | (C
JJ
TRMT bit WORD 1 ——» WORD 2
(Transmit shift Transmit Shift Reg. Transmit Shift Reg.

reg. empty flag)
]

C
JJ

Note: This timing diagram shows two consecutive transmissions.

TABLE 9-6 REGISTERS ASSOCIATED WITH ASYNCHRONOUS TRANSMISSION

Value on: Value on
Address | Name Bit 7 Bit6 | Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR, all other
BOR Resets
0Ch PIR1 PSPIF™ | ADIF| RCIF | TXIF | SSPIF | CCP1IF | TMR2IF | TMR1IF | 0000 0000 | 0000 0000
18h RCSTA SPEN RX9 | SREN | CREN | ADDEN | FERR OERR RX9D | 0000 000x | 0000 000x
19h TXREG | USART Transmit Register 0000 0000 | 0000 0000
8Ch PIE1 PSPIE") | ADIE| RCIE | TXIE | SSPIE | CCP1IE | TMR2IE | TMR1IE | 0000 0000 | 0000 0000
98h TXSTA CSRC | TX9 | TXEN | SYNC — BRGH TRMT TX9D 0000 -010 | 0000 -010
99h SPBRG |Baud Rate Generator Register 0000 0000 | 0000 0000
Legend: x = unknown, - = unimplemented locations read as '0'. Shaded cells are not used for Asynchronous Transmission.

Note 1: Bits PSPIE and PSPIF are reserved on the 28-pin devices, always maintain these bits clear.
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9.4 USART Synchronous Slave Mode

Synchronous slave mode differs from the Master mode
in the fact that the shift clock is supplied externally at
the RC6/TX/CK pin (instead of being supplied internally
in master mode). This allows the device to transfer or
receive data while in SLEEP mode. Slave mode is
entered by clearing bit CSRC (TXSTA<7>).

9.4.1 USART SYNCHRONOUS SLAVE
TRANSMIT

The operation of the synchronous master and slave
modes are identical except in the case of the SLEEP
mode.

If two words are written to the TXREG and then the

SLEEP instruction is executed, the following will occur:

a) The first word will immediately transfer to the
TSR register and transmit.

b) The second word will remain in TXREG register.

c) Flag bit TXIF will not be set.

d) When the first word has been shifted out of TSR,
the TXREG register will transfer the second
word to the TSR and flag bit TXIF will now be
set.

e) If enable bit TXIE is set, the interrupt will wake
the chip from SLEEP and if the global interrupt
is enabled, the program will branch to the inter-
rupt vector (0004h).

Steps to follow when setting up a Synchronous Slave

Transmission:

1. Enable the synchronous slave serial port by set-
ting bits SYNC and SPEN and clearing bit
CSRC.

2. Clear bits CREN and SREN.

3. If interrupts are desired, then set enable bit
TXIE.

4. If 9-bit transmission is desired, then set bit TX9.

5. Enable the transmission by setting enable bit
TXEN.

6. If 9-bit transmission is selected, the ninth bit
should be loaded in bit TX9D.

7. Start transmission by loading data to the
TXREG register.

9.42  USART SYNCHRONOUS SLAVE
RECEPTION

The operation of the synchronous master and slave
modes is identical except in the case of the SLEEP
mode. Also, bit SREN is a don't care in slave mode.

If receive is enabled, by setting bit CREN, prior to the
SLEEP instruction, then a word may be received during
SLEEP. On completely receiving the word, the RSR
register will transfer the data to the RCREG register
and if enable bit RCIE bit is set, the interrupt generated
will wake the chip from SLEEP. If the global interrupt is
enabled, the program will branch to the interrupt vector
(0004h).

Steps to follow when setting up a Synchronous Slave
Reception:

1. Enable the synchronous master serial port by
setting bits SYNC and SPEN and clearing bit
CSRC.

2. If interrupts are desired, then set enable bit
RCIE.

3. If 9-bit reception is desired, then set bit RX9.

4. To enable reception, set enable bit CREN.

5. Flag bit RCIF will be set when reception is com-
plete and an interrupt will be generated, if
enable bit RCIE was set.

6. Read the RCSTA register to get the ninth bit (if
enabled) and determine if any error occurred
during reception.

7. Read the 8-bit received data by reading the
RCREG register.

8. If any error occurred, clear the error by clearing
bit CREN.
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FIGURE 11-7: CALCULATING THE MINIMUM REQUIRED SAMPLE TIME

Taca = Amplifier Settling Time
+ Holding Capacitor Charging Time
+Temperature Coefficient 1
Taca=  5ps
+Tc
+ [(Temp - 25°C)(0.05 ps/°C)] t

Tc= + Holding Capacitor Charging Time

Tc= (CHoLD) (RIC + Rss + Rs) In (1/16384)
Tc= -25pF (1 kQ +10 kQ + 2.5 kQ) In (1/16384)
Tc= -25pF (13.5kQ) In (1/16384)

Tc= -0.338(-9.704)us

Tc= 3.3ps
TacQ = 5us
+3.3us

+[(50°C - 25°C)(0.05 ps / °C)]

TacQ = 8.3us+1.25pus
TacQ = 9.55 us

1 The temperature coefficient is only required for
temperatures > 25°C.

FIGURE 11-8: ANALOG INPUT MODEL

VoD
Sampling
R, ) VT =06V _ Switch
: Rs ' PortPin Ric<1ik ' SS Rss:
1 AMA, ] AA, [
' . Wy ; Wv—, ‘
! @ . cew l weacnce == CHOLD = 25 pF
... BPF T VT=0.6V(y )+100nA P
LVSS
Legend CPIN = input capacitance
VT = threshold voltage g¥
ILEAKAGE = leakage current at the pin due to VDD 4V
various junctions 3V.
Ric = interconnect resistance 2v.
SS = sampling switch
CHoLD = sample/hold capacitance (from DAC) 567891011
Sampling Switch
(kQ)
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FIGURE 12-2: CRYSTAL/CERAMIC
RESONATOR OPERATION

(HS, XT OR LP
OSC CONFIGURATION)
c1 oscH1
| >
- internal
CIXTAL 'RF®) logic
= 0sc2r SLEEP
Rs(®
ca2( PIC16C77X
Note1: See Table 12-1 and Table 12-2 for recom-
mended values of C1 and C2.
2: A series resistor (RS) may be required for
AT strip cut crystals.
3: RF varies with the crystal chosen.

TABLE 12-2 CAPACITOR SELECTION FOR
CRYSTAL OSCILLATOR
Osc Type C'I;\::;al Cap.(;ange Cap.gzange
LP 32 kHz 33 pF 33 pF
200 kHz 15 pF 15 pF
XT 200 kHz 47-68 pF 47-68 pF
1 MHz 15 pF 15 pF
4 MHz 15 pF 15 pF
HS 4 MHz 15 pF 15 pF
8 MHz 15-33 pF 15-33 pF
20 MHz 15-33 pF 15-33 pF
These values are for design guidance only. See

notes at bottom of page.

Crystals Used

FIGURE 12-3: EXTERNAL CLOCK INPUT
OPERATION (HS OSC
CONFIGURATION)

Clock from ~I>o—> 0OSsC1
ext. system PIC16C77X

Open «—— OSC2

32 kHz Epson C-001R32.768K-A + 20 PPM
200 kHz STD XTL 200.000KHz +20 PPM
1 MHz ECS ECS-10-13-1 + 50 PPM
4 MHz ECS ECS-40-20-1 + 50 PPM
8 MHz EPSON CA-301 8.000M-C + 30 PPM
20 MHz EPSON CA-301 20.000M-C | + 30 PPM

Note 1: Recommended values of C1 and C2 are

TABLE 12-1

CERAMIC RESONATORS

Ranges Tested:

Mode Freq OSC1 0SscC2
XT 455 kHz 68 - 100 pF |68 -100 pF
2.0 MHz 15 - 68 pF 15 - 68 pF

4.0 MHz 15 - 68 pF 15 - 68 pF

HS 8.0 MHz 10 - 68 pF 10 - 68 pF
16.0 MHz |10-22 pF 10 - 22 pF

identical to the ranges tested (Table 12-1).

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

3: Since each resonator/crystal has its own
characteristics, the user should consult the
resonator/crystal manufacturer for appropri-
ate values of external components.

4: Rs may be required in HS mode as well as
XT mode to avoid overdriving crystals with
low drive level specification.

These values are for design guidance only. See
notes at bottom of page.

Resonators Used:

455 kHz | Panasonic EFO-A455K04B |+ 0.3%
2.0 MHz | Murata Erie CSA2.00MG +0.5%
4.0 MHz | Murata Erie CSA4.00MG +0.5%
8.0 MHz | Murata Erie CSA8.00MT +0.5%
16.0 MHz | Murata Erie CSA16.00MX |+ 0.5%

All resonators used did not have built-in capacitors.
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TABLE 12-6  INITIALIZATION CONDITIONS FOR ALL REGISTERS

Register Devices Power-on Reset, MCLR Resets Wake-up via WDT or
Brown-out Reset WDT Reset Interrupt

w 773 | 774 XXXX XXXX uuuu uuuu uuuu uuuu
INDF 773 | 774 N/A N/A N/A
TMRO 773 | 774 XXKX XXXX uuuu uuuu uuuu uuuu
PCL 773 | 774 0000h 0000h pc 4+ 1@
STATUS 773 | 774 0001 1xxx 000g quuu(3) uuug quuu(3)
FSR 773 | 774 XXKX XXXX uuuu uuuu uuuu uuuu
PORTA 773 | 774 --0x 0000 --0u 0000 --uu uuuu
PORTB 773 | 774 XXXX 11xx uuuu 1lluu uuuu uuuu
PORTC 773 | 774 XXXX XXXX uuuu uuuu uuuu uuuu
PORTD 773 | 774 XXKX XXXX uuuu uuuu uuuu uuuu
PORTE 773 | 774 ---- -000 ---- -000 ---- -uuu
PCLATH 773 | 774 ---0 0000 ---0 0000 ---u uuuu
INTCON 773 | 774 0000 000x 0000 000u uuuu uuuul®
PIR1 773 | 774 r000 0000 r000 0000 ruuu uuuu(”

773 | 774 0000 0000 0000 0000 wauu wuuu
PIR2 773 | 774 0--- 0--0 0--- 0--0 u--- u--ulM
TMR1L 773 | 774 XXKX XXXX uuuu uuuu uuuu uuuu
TMR1H 773 | 774 XXKX XXXX uuuu uuuu uuuu uuuu
T1CON 773 | 774 --00 0000 --uu uuuu --uu uuuu
TMR2 773 | 774 0000 0000 0000 0000 uuuu uuuu
T2CON 773 | 774 -000 0000 -000 0000 -uuu uuuu
SSPBUF 773 | 774 XXXX XXXX uuuu uuuu uuuu uuuu
SSPCON 773 | 774 0000 0000 0000 0000 uuuu uuuu
CCPRI1L 773 | 774 XXXX XXXX uuuu uuuu uuuu uuuu
CCPR1H 773 | 774 XXXX XXXX uuuu uuuu uuuu uuuu
CCP1CON 773 | 774 --00 0000 --00 0000 --uu uuuu
RCSTA 773 | 774 0000 000x 0000 000x uuuu uuuu
TXREG 773 | 774 0000 0000 0000 0000 uuuu uuuu
RCREG 773 | 774 0000 0000 0000 0000 uuuu uuuu
CCPR2L 773 | 774 XXXX XXXX uuuu uuuu uuuu uuuu
CCPR2H 773 | 774 XXXX XXXX uuuu uuuu uuuu uuuu
CCP2CON 773 | 774 --00 0000 --00 0000 --uu uuuu
ADRESH 773 | 774 XXKX XXXX uuuu uuuu uuuu uuuu
ADCONO 773 | 774 0000 0000 0000 0000 uuuu uuuu
OPTION_REG 773 | 774 1111 1111 1111 1111 uuuu uuuu
Legend: u =unchanged, x = unknown, - = unimplemented bit, read as '0', g = 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 12-5 for reset value for specific condition.
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TABLE 159  A/D CONVERTER CHARACTERISTICS:
Param Sym | Characteristic Min Typt Max Units Conditions
No.
AO01 NR Resolution — — 12 bits bit | Min. resolution for A/D is 1 mV,
A03 EiL | Integral error — — +/-2 LSb — | VREF+ 2\AVDR 4.
VREF-> AXSS =
RER< < VAINS A
A04 EpL | Differential error — — +2 L — [ [ No missing coles 16 12-45its
-1 LSp VREF+ =\ AVDD =\4,096V,
AVgS = 0V,
=< VAN < VREF+
A06 EoFF | Offset error — — lexs.than — + = AVDD = 4.096V,
+2\_S] VREF- = AVSs = 0V,
N ™~ VRer- < VAN < VREF+
A07 | EaN |Gain Error +/-\g{_§ LSb | VREF+= AVDD = 4.096V,
> VREF- = AVss =0V,
VREF- < VAN < VREF+
A10 — | Monotonicity \—\ gL\araﬁteed(s) — — [AVss< VAN < VREF+
A20 VREF | Ref ce ag¥\ 4\09 VDD +0.3V| V | Absolute minimum electrical spec to
RW—) ensure 12-bit accuracy.
A21 VREF+ \Refgrence V Nigh \‘/\QEP) — AVDD V | Min. resolution for A/D is 1 mV
}RVD or VREF+)
A2 Vni Re renWw AVss — VREF+ V | Min. resolution for A/D is 1 mV
N (Avssor F-
A25 \ \v@ Aﬁajgg \aputvoltage | VREFL — VREFH v
A30 \| ZayARecommended — — 25 kQ
impedance of analog
voltage source
A50 |\TREF | VREF input current — — 10 uA | During VAIN acquisition.
(Note 2) Based on differential of VHOLD to VAIN.
To charge CHoOLD see Section 11.0.
During A/D conversion cycle.

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

tested.

When A/D is off, it will not consume any current other than minor leakage current. The power down current spec includes any

such leakage from the A/D module.

: VREF current is from External VREF+, OR VREF-, or AVSS, or AVDD pin, whichever is selected as reference input.
: The A/D conversion result never decreases with an increase in the input voltage and has no missing codes.
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FIGURE 15-10: A/D CONVERSION TIMING (SLEEP MODE)

BSF ADCONO, GO X
Q4 3
A/D CLK . S

A/D DATA - 8
L 6§ A\ =
ADRES - OLD_DATA ¢ ¢ \ ) X] N‘EMATA
ADIF -

GO ]
SAMPLE < 132—

S

Note 1:  If the A/D clock source i , d time of Tcy is added before the A/D clock starts. This allows the
SLEEP ipstfuction to.be

TABLPI\H N\%ON\I% %ION REQUIREMENTS

Parajetsx\ \sy\ 6\arq9<?hc Min Typt Max Units Conditions
N

Y

130 /‘Pa\ ﬂa clock period 16 — — us | VREF>2.5V

TBD — — pus | VREF full range
130* Tap | A/D Internal RC ADCS1:ADCSO0 = 11 (RC mode)
oscillator period 3.0 6.0 9.0 us At VoD = 3.0V
2.0 4.0 6.0 us At VoD = 5.0V
131* Tcnv | Conversion time (not — 13TaD — —

including acquisition
time)(Note 1)

132~ TacQ |Acquisition Time Note 2 11.5 — us

5* — — pus | The minimum time is the amplifier
settling time. This may be used if
the “new” input voltage has not
changed by more than 1LSb (i.e
1mV @ 4.096V) from the last sam-
pled voltage (as stated on CHOLD).

134 TGO | Q4 to A/D clock start — Tosc/2 + Tey — — | If the A/D clock source is selected
as RC, a time of Tcy is added
before the A/D clock starts. This
allows the SLEEP instruction to be
executed.

*

These parameters are characterized but not tested.
1 Data in “Typ” column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only and are not
tested.
Note 1: ADRES register may be read on the following Tcy cycle.
2: See Section 11.6 for minimum conditions.
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FIGURE 15-11: TIMERO AND TIMER1 EXTERNAL CLOCK TIMINGS

RCO/T10SO/T1CKI

TMRO or
TMRA1

Note: Refer to Figure 15-3 for load conditions.

TABLE 15-12 TIMERO AND TIMER1 EXTERN*L \SQEM\\%EMENTS

Param Characteristic \ \ \ \/ Typt [ Max | Units [Conditions
No. \
40* TtOH  [TOCKI High Pulse Width INo Pregcaldr 0.5TCY + 20 — | — | ns [Mustalso meet
With Prascaler 10 — | — | ns |parameter42
41* TtOL  [TOCKlow Wi N |Np Prescaler 0.5TcY + 20 — | — | ns [Mustalso meet
X(E&w\a‘i With Prescaler 10 — | = ns |parameter 42
42 TtOP TOCKY Peripd No Prescaler Tcy + 40 — — ns
With Prescaler |Greater of: — — ns |N = prescale value
20 or TCY + 40 2, 4, ..., 256)
N
45* 1H\ [PICKI Righ Tipe” [Synchronous, Prescaler = 1 0.5TcY + 20 — | = ns |Must also meet
Synchronous, [PIC16C77X 15 — — ns |parameter 47
Prescaler = PIC16LC77X 25 — — ns
2,48
Asynchronous |PIC16C77X 30 — — ns
PIC16LC77X 50 — — ns
46* THL T1CKIl Low Time  |Synchronous, Prescaler = 1 0.5Tcy + 20 — — ns |Must also meet
Synchronous, [PIC16C77X 15 - — ns |parameter 47
Prescaler = PIC16LC77X 25 — — ns
2,4,8
Asynchronous [PIC16C77X 30 - - ns
PIC16LC77X 50 — — ns
47 Tt1P  |T1CKl input period [Synchronous |PIC16C77X r r of: - - ns [N = prescale value
30 ORTCY + 40 (1,2,4,8)
N
PIC16LC77X  |Greater of: — — ns |N = prescale value
50 ORTCY + 40 (1,2,4,8)
N
Asynchronous |PIC16C77X 60 — — ns
PIC16LC77X 100 — — ns
Ft1 Timer1 oscillator input frequency range DC —_ 50 kHz
(oscillator enabled by setting bit TIOSCEN)
48 TCKEZtmr1|Delay from external clock edge to timer increment 2Tosc — |7Tosc| —

* These parameters are characterized but not tested.
1 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 15-12: CAPTURE/COMPARE/PWM TIMINGS (CCP1 AND CCP2)

RC1/T10SI/CCP2
and RC2/CCP1
(Capture Mode)

:<750‘>; ;<751 —

52

RC1/T10SI/CCP2
and RC2/CCP1
(Compare or PWM Mode)

53— e

Note: Refer to Figure 15-3 for load 68nditions

TABLE 15-13 CAPTURE/COMP& é(PWI\KR /IE@N\@ (CCP1 AND CCP2)
Parameter | Sym |Characteristic Min Typt| Max | Units|Conditions
S
Tee

50" ‘BKP\\esc ler 05Tcy+20 | — | — | ns
ut Iow tl e ~_~ PIC16C77X 10 — | _ ns
With Prescaler o516 c77x 20 — [ =1 ns

51* N 1 \1/0 No Prescaler 0.5Tcy+20 | — — ns

ut\ighrtime PIC16C77X 10 — | — | ns
$ With Prescaler [5,~1a1 c77x 20 — | = ns

52*\ TccP |cCP1 and CCP2 input period 3Tcy + 40 — — ns |N = prescale value

N (1,4 or 16)

53* TccR |CCP1 and CCP2 output fall time  |PIC16C77X — 10 25 ns
PIC16LC77X — 25 45 ns
54* TccF |CCP1 and CCP2 output fall time  |PIC16C77X — 10 25 ns
PIC16LC77X — 25 45 ns

*

These parameters are characterized but not tested.
1 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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17.0 PACKAGING INFORMATION

171 Package Marking Information

28-Lead PDIP (Skinny DIP) Example
XXXXXXXXXXXXXXX XX XXX PIC16C773-20/SP
XXXXXXXXXXXXXXX XX XXX
> O AABBCDE O ) O 1317HAT O
O MicRocHIP O @ MicrocHIP

28-Lead CERDIP Windowed Example
XXXXXXXXXXX PIC16C774/JW
@ XXXXXXXXXXX @
> " Q XXXXXXXXXXX > -
ICROCHIP AABBCDE ICROCHIP 1305HAT
28-Lead SOIC Example
1 9.9.0.90.9.9.0.0.9.9.9.0.0.9.9.9.0.9.9.0.0.9.04 PIC16C773-20/SO
XXXXXXXXXXXXXXXXXX XXX XXX
R\ AABBCDE R 1310SAA
O O
28-Lead SSOP Example
XXXXXXXXXXXX PIC16C773
XXXXXXXXXXXX 201/SS
o Q& AABBCAE 0 & 9817SBP

Legend: MM...M  Microchip part number information
XX...X  Customer specific information*

AA Year code (last 2 digits of calendar year)
BB Week code (week of January 1 is week ‘017)
C Facility code of the plant at which wafer is manufactured
O = Outside Vendor
C =5"Line
S =6"Line
H = 8" Line
D Mask revision number
E Assembly code of the plant or country of origin in which

part was assembled

Note: In the event the full Microchip part number cannot be marked on one line, it will
be carried over to the next line thus limiting the number of available characters
for customer specific information.

*

Standard OTP marking consists of Microchip part number, year code, week code, facility code, mask
rev#, and assembly code. For OTP marking beyond this, certain price adders apply. Please check with
your Microchip Sales Office. For QTP devices, any special marking adders are included in QTP price.
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Overflow Interrupt
RCO0/T10SO/T1CKI Pin
RC1/T10SI/CCP2 Pin
Special Event Trigger (CCP) ...
T1CON Register ....
TMR1H Register ....
TMR1L Register
Timer2
Block Diagram .
PR2 Register ...
SSP Clock Shift ...
T2CON Register ...
TMR2 Register
TMR2 to PR2 Match Enable (TMR2IE Bit) ...
TMR2 to PR2 Match Flag (TMR2IF Bit) ..
TMR2 to PR2 Match Interrupt
Timing Diagrams
Acknowledge Sequence Timing
Baud Rate Generator with Clock Arbitration ..
BRG Reset Due to SDA Collision .
Brown-out Reset
Bus Collision
Start Condition TiMiNG ........cccceeeveveniviieniniennn,
Bus Collision During a Restart Condition (Case 1) ....
Bus Collision During a Restart Condition (Case2) ..... 93
Bus Collision During a Start Condition (SCL=0) ...... 92
Bus Collision During a Stop Condition ...........
Bus Collision for Transmit and Acknowledge .
Capture/Compare/PWM ...
CLKOUT and I/0
External Clock Timing
12C Master Mode First Start bit timing ..
12C Master Mode Reception timing
12C Master Mode Transmission timing
Master Mode Transmit Clock Arbitration .
Power-up Timer
Repeat Start Condition ..
Reset ...
Slave Synchronization
Start-up Timer ...............
Stop Condition Receive or Transmit
Time-out Sequence on Power-up .
Timer0 ...
Timer1 ...
USART Asynchronous Master Transmission ...
USART Synchronous Receive ......
USART Synchronous Reception
USART Synchronous Transmission
USART, Asynchronous Reception ...
Wake-up from SLEEP via Interrupt ..
Watchdog Timer ..
TMRO
TMRO Register ..
TMR1H
TMR1H Register ..
TMR1L
TMR1L Register
TMR2 ...
TMR2 Register
TRISA Register ...
TRISB Register ...
TRISC Register .
TRISD Register ...
TRISE Register ...
IBF Bit ....
IBOV Bit ...
OBF Bt ..ot

PSPMODE Bit
TXREG
TXSTA Register ..

BRGH Bit ....

CSRC Bit .

SYNC Bit ....

TRMT Bit ..

TX9 Bit ..

TX9D Bit ..

TXEN Bit

U

UA et 54
Universal Synchronous Asynchronous Receiver Transmitter
(USART)
Asynchronous Receiver
Setting Up Reception ........ccocceeveeenereeinienienas 104
Timing Diagram ... .
Update Address, UA ..
USART
Asynchronous Mode
Master Transmission .
Receive Block Diagram
Transmit Block Diagram
Baud Rate Generator (BRG) ....
Baud Rate Error, Calculating ..
Baud Rate Formula
Baud Rates, Asynchronous Mode (BRGH=0) . 100
Baud Rates, Asynchronous Mode (BRGH=1) . 101
Baud Rates, Synchronous Mode
High Baud Rate Select (BRGH Bit)
Sampling .....ccccevvevinieiinieninns
Clock Source Select (CSRC Bit) ..
Continuous Receive Enable (CREN Bit) ...
Framing Error (FERR Bit) ..
Mode Select (SYNC Bit) ...
Overrun Error (OERR Bit) ..
RC6/TX/CK Pin
RC7/RX/DT Pin
RCSTA Register
Receive Data, 9th bit (RX9D Bit) .
Receive Enable (RCIE Bit) ....
Receive Enable, 9-bit (RX9 Bit)
Receive Flag (RCIF Bit)
Serial Port Enable (SPEN Bit)
Single Receive Enable (SREN Bit) .
Synchronous Master Mode
Reception
Transmission ...
Synchronous Slave Mode ..
Transmit Data, 9th Bit (TX9D) ..
Transmit Enable (TXEN Bit) .
Transmit Enable (TXIE Bit) ...
Transmit Enable, Nine-bit (TX9 Bit
Transmit Flag (TXIE Bit)
Transmit Shift Register Status (TRMT Bit) ..
TXSTA Register
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PIC16C77X PRODUCT IDENTIFICATION SYSTEM

To order or obtain information, e.g., on pricing or delivery, refer to the factory or the listed sales office.

(blank otherwise)

PAR'I" NO. % 2(( /XTX XXX
Device Frequency Temperature Package Pattern
Range Range

Device PIC16C77X"), PIC16C77XT®);VDD range 4.0V to 5.5V
PIC16LC77X(1), PIC16LC77XT®;VDD range 2.5V to 5.5V

Frequency Range 04 =4 MHz
20 =20 MHz

Temperature Range b® = 0°Cto 70°C (Commercial)
| = -40°Cto +85°C (Industrial)

Package JW = Windowed CERDIP/Ceramic
PQ = MQFP (Metric PQFP)
PT = TQFP (Thin Quad Flatpack)
SO = SO0IC
SP = Skinny plastic dip
P = PDIP
L = PLCC
SS = SSOP
Pattern QTP, SQTP, Code or Special Requirements

Examples:

g) PIC16C774 -04/P 301 = Commercial temp.,
PDIP package, 4 MHz, normal VDD limits, QTP
pattern #301.

h) PIC16LC773 - 041/SO = Industrial temp., SOIC
package, 200 kHz, Extended VDD limits.

i) PIC16C774 - 20I/P = Industrial temp., PDIP
package, 20MHz, normal VDD limits.

Note1: C =CMOS
LC =Low Power CMOS
T = in tape and reel - SOIC, SSOP,
PLCC,
MQFP, TQFP packages only.
2: b = blank

* JW Devices are UV erasable and can be programmed to any device configuration. JW Devices meet the electrical requirement of

each oscillator type (including LC devices).

Sales and Support

Data Sheets

1. Your local Microchip sales office

New Customer Notification System

2. The Microchip Worldwide Site (www.microchip.com)

Products supported by a preliminary Data Sheet may have an errata sheet describing minor operational differences and recom-
mended workarounds. To determine if an errata sheet exists for a particular device, please contact one of the following:

Please specify which device, revision of silicon and Data Sheet (include Literature #) you are using.

Register on our web site (www.microchip.com/cn) to receive the most current information on our products.
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