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PIC16C7X

422 SPECIAL FUNCTION REGISTERS

The Special Function Registers are registers used by
the CPU and Peripheral Modules for controlling the
desired operation of the device. These registers are
implemented as static RAM.

The special function registers can be classified into two
sets (core and peripheral). Those registers associated
with the “core” functions are described in this section,
and those related to the operation of the peripheral fea-
tures are described in the section of that peripheral fea-
ture.

TABLE 4-1: PIC16C72 SPECIAL FUNCTION REGISTER SUMMARY

Value on: |Value on all
Address | Name Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR, other resets

BOR ®)
Bank 0

00h(®) INDF Addressing this location uses contents of FSR to address data memory (not a physical register) 0000 0000 | 0000 0000
01lh TMRO TimerO module’s register XXXX XXXX | uuuu uuuu
02h®  |pcL Program Counter's (PC) Least Significant Byte 0000 0000 | 0000 0000
03h®  [sTATUS IRP() | RP14) | RPO | TO PD | z | DC | c 0001 1xxx | 000g quuu
04h(®) FSR Indirect data memory address pointer XXXX XXXX | uuuu uuuu
05h PORTA — | — | PORTA Data Latch when written: PORTA pins when read --0x 0000 |--0u 0000
06h PORTB PORTB Data Latch when written: PORTB pins when read XXXX XXXX |uuuu uuuu
07h PORTC PORTC Data Latch when written: PORTC pins when read XXXX XXXX | uuuu uuuu
08h — Unimplemented — —
09%h — Unimplemented — —
0Ah%2) | PCLATH — — — Write Buffer for the upper 5 bits of the Program Counter ---0 0000 (|---0 OOOO
oBh® INTCON GIE PEIE TOIE INTE RBIE TOIF INTF RBIF 0000 000x | 0000 000u
0Ch PIR1 — ADIF — — SSPIF CCP1IF | TMR2IF | TMR1IF [-0-- 0000 |-0-- 0000
0Dh — Unimplemented — —
OEh TMR1L Holding register for the Least Significant Byte of the 16-bit TMR1 register XXXX XXXX | uuuu uuuu
OFh TMR1H Holding register for the Most Significant Byte of the 16-bit TMR1 register XXXX XXXX |uuuu uuuu
10h T1CON — | — | T1CKPS1 | T1CKPSO |T10$CEN| TISYNC | TMR1CS | TMR1ON | --00 0000 | --uu uuuu
11h TMR2 Timer2 module’s register 0000 0000 [ 0000 0000
12h T2CON — | TOUTPS3 | TOUTPS2 | TOUTPS1 | TOUTPSO | TMR20ON | T2CKPS1 | T2CKPSO | - 000 0000 | -000 0000
13h SSPBUF | Synchronous Serial Port Receive Buffer/Transmit Register XXXX XXXX | uuuu uuuu
14h SSPCON WCOL | SSPOV | SSPEN | CKP | SSPM3 | SSPM2 | SSPM1 | SSPMO | 0000 0000 [ 0000 0000
15h CCPR1L |Capture/Compare/PWM Register (LSB) XXXX XXXX |uuuu uuuu
16h CCPR1H | Capture/Compare/PWM Register (MSB) XXXX XXXX | uuuu uuuu
17h CCP1CON — | — | CCP1X | CCP1Y | CCP1M3 | CCP1M2 | CCP1M1 | CCP1MO |--00 0000 |--00 0000
18h — Unimplemented — —
19h — Unimplemented — —
1Ah — Unimplemented = =
1Bh — Unimplemented — —
1Ch — Unimplemented — —
1Dh — Unimplemented = =
1Eh ADRES A/D Result Register XXXX XXXX |uuuu uuuu
1Fh ADCONO ADCS1 | ADCSO0 | CHS2 | CHS1 | CHSO0 | GO/W| — | ADON | 0000 00-0 | 0000 00-0
Legend: x =unknown, u = unchanged, q = value depends on condition, - = unimplemented read as '0'.

Shaded locations are unimplemented, read as ‘0’.

Note 1: These registers can be addressed from either bank.

2: 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.

3: Other (non power-up) resets include external reset through MCLR and Watchdog Timer Reset.

4: The IRP and RP1 bits are reserved on the PIC16C72, always maintain these bits clear.
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TABLE 4-3: PIC16C76/77 SPECIAL FUNCTION REGISTER SUMMARY

Value on: | Value on all

Address |Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR, other resets
BOR )
Bank 0

00h®) INDF Addressing this location uses contents of FSR to address data memory (not a physical register) 0000 0000 [ 0000 0000
01h TMRO Timer0 module’s register XXXX XXXX | uuuu uuuu
02h® PCL Program Counter's (PC) Least Significant Byte 0000 0000 | 0000 0000
03h® STATUS IRP | RP1 | RPO | TO | PD | z | DC | c 0001 1xxx | 000g quuu
04h® FSR Indirect data memory address pointer XXXX XXXX | uuuu uuuu
05h PORTA — | — | PORTA Data Latch when written: PORTA pins when read --0x 0000 |--0u 0000
06h PORTB PORTB Data Latch when written: PORTB pins when read XXXX XXXX | uuuu uuuu
07h PORTC PORTC Data Latch when written: PORTC pins when read XXXX XXXX | uuuu uuuu
08h® PORTD PORTD Data Latch when written: PORTD pins when read XXXX XXXX |uuuu uuuu
09h® PORTE — — — — | — | RE2 | RE1 | REO |---- -xxx|---- -uuu
0AhL4 | PCLATH = = = Write Buffer for the upper 5 bits of the Program Counter ---0 0000 |---0 0000
oBh® INTCON GIE PEIE TOIE INTE RBIE TOIF INTF RBIF 0000 000x [ 0000 000u
0Ch PIR1 PSPIF® ADIF RCIF TXIF SSPIF CCP1IF TMR2IF TMR1IF | 0000 0000 | 0000 0000
0Dh PIR2 — — — - — — — CCP2IF |---- ---0]|---- ---0
OEh TMR1L Holding register for the Least Significant Byte of the 16-bit TMR1 register XXXX XXXX |uuuu uuuu
OFh TMR1H Holding register for the Most Significant Byte of the 16-bit TMR1 register XXXX XXXX | uuuu uuuu
10h T1CON — | — | T1CKPS1 | T1CKPSO |TlOSCEN| T1SYNC | TMR1CS | TMR1ON ([ --00 0000 | --uu uuuu
11h TMR2 Timer2 module’s register 0000 0000 | 0000 0000
12h T2CON — | TOUTPS3 | TOUTPS2 | TOUTPS1 | TOUTPSO | TMR20ON | T2CKPS1 | T2CKPSO0 | - 000 0000 | -000 0000
13h SSPBUF | Synchronous Serial Port Receive Buffer/Transmit Register XXXX XXXX | uuuu uuuu
14h SSPCON wcCoL | SSPOV | SSPEN | CKP | SSPM3 | SSPM2 | SSPM1 | SSPMO | 0000 0000 [ 0000 0000
15h CCPR1L |Capture/Compare/PWM Registerl (LSB) XXXX XXXX | uuuu uuuu
16h CCPR1H |Capture/Compare/PWM Registerl (MSB) XXXX XXXX | uuuu uuuu
17h CCP1CON — — CCP1X CCP1Y CCP1M3 | CCP1M2 | CCP1M1 | CCP1MO |--00 0000 |--00 0000
18h RCSTA SPEN RX9 SREN CREN — FERR OERR RX9D 0000 -00x [ 0000 -00x
19h TXREG USART Transmit Data Register 0000 0000 | 0000 0000
1Ah RCREG USART Receive Data Register 0000 0000 [ 0000 0000
1Bh CCPR2L | Capture/Compare/PWM Register2 (LSB) XXXX XXXX | uuuu uuuu
1Ch CCPR2H | Capture/Compare/PWM Register2 (MSB) XXXX XXXX | uuuu uuuu
1Dh CCP2CON — | — | CCP2X | CCP2Y | CCP2M3 | CCP2M2 | CCP2M1 | CCP2MO | --00 0000 | --00 0000
1Eh ADRES A/D Result Register XXXX XXXX | uuuu uuuu
1Fh ADCONO ADCS1 | ADCSO0 | CHS2 | CHS1 | CHSO |GO/DONE| — | ADON 0000 00-0 | 0000 00-0

Legend: x =unknown, u = unchanged, g = value depends on condition, - = unimplemented read as '0".
Shaded locations are unimplemented, read as ‘0'.
Note 1: The upper byte of the program counter is not directly accessible. PCLATH is a holding register for the PC<12:8> whose con-
tents 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 PIC16C76, always maintain these bits clear.
These registers can be addressed from any bank.
PORTD and PORTE are not physically implemented on the PIC16C76, read as ‘0’.

aren
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TABLE 4-3: P1C16C76/77 SPECIAL FUNCTION REGISTER SUMMARY (Cont.d)
Value on: |Value on all
Address [Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR, other resets
BOR )
Bank 2
100h™® 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 uuuu
102h4 PCL Program Counter's (PC) Least Significant Byte 0000 0000 [ 0000 0000
103h® STATUS IRP | RP1 | RPO | TO | PD | z | DC | C 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 XXXX | uuuu uuuu
107h — Unimplemented — —
108h — Unimplemented — —
109h — Unimplemented — —
10Ah(14 | 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
iggﬁ — 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 RBPU | INTEDG | TOCS | TOSE | PSA | PS2 | PS1 | PSO 1111 1111|1111 1111
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 | 000g quuu
184h™® FSR Indirect data memory address pointer XXXX XXXX |uuuu uuuu
185h — Unimplemented — —
186h TRISB PORTB Data Direction Register 1111 1111|1111 1111
187h — Unimplemented = =
188h — Unimplemented — —
189h — Unimplemented — —
18Ah(L4 | PCLATH — — — Write Buffer for the upper 5 bits of the Program Counter ---0 0000 |---0 0000
18Bh4 INTCON GIE PEIE TOIE INTE | RBIE | TOIF | INTF | RBIF 0000 000x [ 0000 000u
iggﬁ — Unimplemented — —
Legend: x =unknown, u = unchanged, q = value depends on condition, - = unimplemented read as '0'.
Shaded locations are unimplemented, read as ‘0’.
Note 1: The upper byte of the program counter is not directly accessible. PCLATH is a holding register for the PC<12:8> whose con-

arwn

tents 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 PIC16C76, always maintain these bits clear.
These registers can be addressed from any bank.
PORTD and PORTE are not physically implemented on the PIC16C76, read as ‘0’.
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FIGURE 5-4: BLOCK DIAGRAM OF FIGURE 5-5: BLOCK DIAGRAM OF
RB7:RB4 PINS (PIC16C73/74) RB7:RB4 PINS (PIC16C72/
VDD T3AITAAIT6ITT)
RBPU® Erweak VDD
—9 I it RBPU® eak
Data Latch —;1:)0_' P oull-
Data bus pull-up
D Q H‘E Data b Data Latch
IIo alabus D o >—|X|
WR Port CK_ pin® o
TRIS Laic WR Port CK™Y L pin®
D Q TRIS Latch
WRTRIS KL TTL \ b Q
QE#;S7 / WRTRIS TTL
ST CK Input §7 37
4 Buffer Buffer ST
p ) Buffer
RD TRIS Latch
< Q D RDTRIS Latch
RD Port EN
Set REIE RD Port EN 01
Set RBIF
Fi th
RB7-RBA pins @ b A@G_I_G C
From other Q D
EN RB7:RB4 pins RD Port
RD Port
RB7:RB6 in serial programming mode EN Q3
Note 1: /O pins have diode protection to Vbb and Vss. RB7:RB6 in serial programming mode

2:To enable weak pull-ups, set the appropriate TRIS bit(s)
and clear the RBPU bit (OPTION<7>).

Note 1: I/O pins have diode protection to VDD and Vss.
2:To enable weak pull-ups, set the appropriate TRIS bit(s)

and clear the RBPU bit (OPTION<7>).

TABLE 5-3: PORTB FUNCTIONS

Name Bit# Buffer Function

RBO/INT bit0 TTLIST® Input/output pin or external interrupt input. Internal software
programmable weak pull-up.

RB1 bitl TTL Input/output pin. Internal software programmable weak pull-up.

RB2 bit2 TTL Input/output pin. Internal software programmable weak pull-up.

RB3 hit3 TTL Input/output pin. Internal software programmable weak pull-up.

RB4 bit4 TTL Input/output pin (with interrupt on change). Internal software programmable
weak pull-up.

RB5 bit5 TTL Input/output pin (with interrupt on change). Internal software programmable
weak pull-up.

RB6 bité TTLST® Input/output pin (with interrupt on change). Internal software programmable
weak pull-up. Serial programming clock.

RB7 bit7 TTLST® Input/output pin (with interrupt on change). Internal software programmable
weak pull-up. Serial programming data.

Legend: TTL =TTL input, ST = Schmitt Trigger input
Note 1: This buffer is a Schmitt Trigger input when configured as the external interrupt.
2: This buffer is a Schmitt Trigger input when used in serial programming mode.

DS30390E-page 46
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6.0 OVERVIEW OF TIMER
MODULES
Applicable Devices
72|73|73A[74{74A]76]77
The PIC16C72, PIC16C73/73A, PIC16C74/74A,
PIC16C76/77 each have three timer modules.

Each module can generate an interrupt to indicate that
an event has occurred (i.e. timer overflow). Each of
these modules is explained in full detail in the following
sections. The timer modules are:

« TimerO0 Module (Section 7.0)

« Timerl Module (Section 8.0)

« Timer2 Module (Section 9.0)

6.1 TimerO Overview
Applicable Devices
72|73[73A[74]74A]76]77
The Timer0 module is a simple 8-bit overflow counter.
The clock source can be either the internal system
clock (Fosc/4) or an external clock. When the clock
source is an external clock, the TimerO module can be
selected to increment on either the rising or falling
edge.

The Timer0 module also has a programmable pres-
caler option. This prescaler can be assigned to either
the TimerO module or the Watchdog Timer. Bit PSA
(OPTION<3>) assigns the prescaler, and bits PS2:PS0
(OPTION<2:0>) determine the prescaler value. TimerQ
can increment at the following rates: 1:1 (when pres-
caler assigned to Watchdog timer), 1:2, 1:4, 1:8, 1:16,
1:32, 1:64, 1:128, and 1:256 (Timer0 only).

Synchronization of the external clock occurs after the
prescaler. When the prescaler is used, the external
clock frequency may be higher then the device’s fre-
quency. The maximum frequency is 50 MHz, given the
high and low time requirements of the clock.

6.2 Timerl Overview
Applicable Devices
72|73[73A[74]74A]76]77
Timerl is a 16-bit timer/counter. The clock source can
be either the internal system clock (Fosc/4), an external
clock, or an external crystal. Timerl can operate as
either a timer or a counter. When operating as a
counter (external clock source), the counter can either
operate synchronized to the device or asynchronously
to the device. Asynchronous operation allows Timerl to
operate during sleep, which is useful for applications
that require a real-time clock as well as the power sav-
ings of SLEEP mode.

Timerl also has a prescaler option which allows
Timerl to increment at the following rates: 1:1, 1:2, 1:4,
and 1:8. Timerl can be used in conjunction with the
Capture/Compare/PWM module. When used with a

CCP module, Timerl is the time-base for 16-bit Cap-
ture or the 16-bit Compare and must be synchronized
to the device.

6.3 Timer2 Overview
Applicable Devices
72|73|73A74|74A]76]77
Timer2 is an 8-bit timer with a programmable prescaler
and postscaler, as well as an 8-bit period register
(PR2). Timer2 can be used with the CCP1 module (in
PWM mode) as well as the Baud Rate Generator for
the Synchronous Serial Port (SSP). The prescaler
option allows Timer2 to increment at the following
rates: 1:1, 1:4, 1:16.

The postscaler allows the TMR2 register to match the
period register (PR2) a programmable number of times
before generating an interrupt. The postscaler can be
programmed from 1:1 to 1:16 (inclusive).

6.4 CCP Overview
Applicable Devices
72[73[73A[74]74A]76]77
The CCP module(s) can operate in one of these three

modes: 16-bit capture, 16-bit compare, or up to 10-bit
Pulse Width Modulation (PWM).

Capture mode captures the 16-bit value of TMR1 into
the CCPRxH:CCPRXL register pair. The capture event
can be programmed for either the falling edge, rising
edge, fourth rising edge, or the sixteenth rising edge of
the CCPx pin.

Compare mode compares the TMR1H:TMRL1L register
pair to the CCPRxH:CCPRXxL register pair. When a
match occurs an interrupt can be generated, and the
output pin CCPx can be forced to given state (High or
Low), TMRL1 can be reset (CCP1), or TMR1 reset and
start A/D conversion (CCP2). This depends on the con-
trol bits CCPxM3:CCPxMO.

PWM mode compares the TMR2 register to a 10-bit
duty cycle register (CCPRxH:CCPRxL<5:4>) as well as
to an 8-bit period register (PR2). When the TMR2 reg-
ister = Duty Cycle register, the CCPx pin will be forced
low. When TMR2 = PR2, TMR2 is cleared to 00h, an
interrupt can be generated, and the CCPx pin (if an out-
put) will be forced high.
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7.3.1

SWITCHING PRESCALER ASSIGNMENT

The prescaler assignment is fully under software con-
trol, i.e., it can be changed “on the fly” during program

execution.

Note:

To avoid an unintended device RESET, the
following instruction sequence (shown in
Example 7-1) must be executed when
changing the prescaler assignment from
Timer0 to the WDT. This sequence must
be followed even if the WDT is disabled.

EXAMPLE 7-1:

1

Lines 2 and 3 do NOT haveto  2)
be included if the final desired 3)
prescale value is other than 1:1. 4)
If 1:1 is final desired value, then

a temporary prescale value is
setin lines 2 and 3 and the final

5)
6)

prescale value will be setin lines 7)

10 and 11.

8)
9)
10)
11)
12)

BSF
MOVLW
MOVWF
BCF
CLRF
BSF
MOVLW

CLRWDT
MOVLW
MOVWF
BCF

STATUS, RPO
b' xx0x0xxx'
OPTI ON_REG
STATUS, RPO
TMRO

STATUS, RP1
b' Xxxxx1xxx'
OPTlI ON_REG

b' XxXxx1xxx"
OPTI ON_REG
STATUS, RPO

To change prescaler from the WDT to the Timer0O mod-
ule use the sequence shown in Example 7-2.

CHANGING PRESCALER (TIMERO - WDT)

; Bank 1

; Sel ect clock source and prescal e val ue of

;other than 1:1

; Bank 0O

;Clear TMRO and prescaler

; Bank 1

; Sel ect WDT, do not change prescal e val ue

;Clears WDT and prescal er

; Sel ect new prescal e val ue and WOT

; Bank 0

EXAMPLE 7-2: CHANGING PRESCALER (WDT - TIMERO)
CLRWDT ; ear WDT and prescal er
BSF STATUS, RPO ;Bank 1
MOVLW b' xxxx0xxx' ; Sel ect TMRO, new prescal e val ue and
MOV OPTI ON_REG ; cl ock source
BCF STATUS, RPO ; Bank O
TABLE 7-1: REGISTERS ASSOCIATED WITH TIMERO
Value on: Value on all
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR,
other resets
BOR
01h,101h | TMRO TimerO module’s register XXXX XXXX [ uuuu uuuu
0Bh,8Bh, INTCON | GIE PEIE TOIE INTE RBIE TOIF INTF RBIF | 0000 000x | 0000 000u
10Bh,18Bh
81h,181h | OPTION [ RBPU | INTEDG | TOCS TOSE PSA pPs2 PS1 PSO |[1111 1111 | 1111 1111
85h TRISA — — PORTA Data Direction Register --11 1111 | --11 1111
Legend: x =unknown, u = unchanged, - = unimplemented locations read as '0'. Shaded cells are not used by Timer0.
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Applicable Devices

72|73[73Al74]74A]76]77

PIC16C7X

115.1.2 RECEPTION

When the R/W bit of the address byte is clear and an
address match occurs, the R/W bit of the SSPSTAT reg-
ister is cleared. The received address is loaded into the
SSPBUF register.

When the address byte overflow condition exists, then
no acknowledge (ACK) pulse is given. An overflow con-
dition is defined as either bit BF (SSPSTAT<0>) is set
or bit SSPOV (SSPCON<6>) is set.

An SSP interrupt is generated for each data transfer
byte. Flag bit SSPIF (PIR1<3>) must be cleared in soft-
ware. The SSPSTAT register is used to determine the
status of the byte.

FIGURE 11-25: 12C WAVEFORMS FOR RECEPTION (7-BIT ADDRESS)

Receiving Address RW=0___

Receiving Data

SDA . mmmmm ACK 57X DeY D5Y DX D3XD2XD1XD0)__/D7XD6XDEXDAYD3XD2XDLXD0) I\ :
]
]

ACK Receiving Data CK

Bus Master

BF (SSPSTAT<0>)

I
|

SSPIF (PIR1<3>) ' <«—— Cleared in software
|

|—|<—SSPBUF register is read

terminates
transfer

SSPOV (SSPCON<6>)

Bit SSPOV is set because the SSPBUF register is still full. 4

ACK is not sent.
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12.4  USART Synchronous Slave Mode
Applicable Devices
72|73[73A]74]74A]76]77
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>).

12.41 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.

¢) 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.

12.4.2 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.

DS30390E-page 114
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14.2.3 EXTERNAL CRYSTAL OSCILLATOR
CIRCUIT

Either a prepackaged oscillator can be used or a simple
oscillator circuit with TTL gates can be built. Prepack-
aged oscillators provide a wide operating range and
better stability. A well-designed crystal oscillator will
provide good performance with TTL gates. Two types
of crystal oscillator circuits can be used; one with series
resonance, or one with parallel resonance.

Figure 14-5 shows implementation of a parallel reso-
nant oscillator circuit. The circuit is designed to use the
fundamental frequency of the crystal. The 74AS04
inverter performs the 180-degree phase shift that a par-
allel oscillator requires. The 4.7 kQ resistor provides
the negative feedback for stability. The 10 kQ potenti-
ometer biases the 74AS04 in the linear region. This
could be used for external oscillator designs.

FIGURE 14-5: EXTERNAL PARALLEL
RESONANT CRYSTAL
OSCILLATOR CIRCUIT

+5V
To Other
% Devices
10k —
4.7k 74AS04 PIC16CXX
"V
74AS04 9 CLKIN
>
ok
XTAL
1111
| D I
10k
20 pF 20 pF

Figure 14-6 shows a series resonant oscillator circuit.
This circuit is also designed to use the fundamental fre-
quency of the crystal. The inverter performs a 180-
degree phase shift in a series resonant oscillator cir-
cuit. The 330 kQ resistors provide the negative feed-
back to bias the inverters in their linear region.

FIGURE 14-6: EXTERNAL SERIES
RESONANT CRYSTAL
OSCILLATOR CIRCUIT

To Other
330 kQ 330 kQ Devices
74AS04 74AS04 74AS04 PIC16CXX
_| CLKIN
0.1 pF
XTAL

1l

14.2.4 RC OSCILLATOR

For timing insensitive applications the “RC” device
option offers additional cost savings. The RC oscillator
frequency is a function of the supply voltage, the resis-
tor (Rext) and capacitor (Cext) values, and the operat-
ing temperature. In addition to this, the oscillator
frequency will vary from unit to unit due to normal pro-
cess parameter variation. Furthermore, the difference
in lead frame capacitance between package types will
also affect the oscillation frequency, especially for low
Cext values. The user also needs to take into account
variation due to tolerance of external R and C compo-
nents used. Figure 14-7 shows how the R/C combina-
tion is connected to the PIC16CXX. For Rext values
below 2.2 kQ, the oscillator operation may become
unstable, or stop completely. For very high Rext values
(e.g. 1 MQ), the oscillator becomes sensitive to noise,
humidity and leakage. Thus, we recommend to keep
Rext between 3 kQ and 100 kQ.

Although the oscillator will operate with no external
capacitor (Cext = 0 pF), we recommend using values
above 20 pF for noise and stability reasons. With no or
small external capacitance, the oscillation frequency
can vary dramatically due to changes in external
capacitances, such as PCB trace capacitance or pack-
age lead frame capacitance.

See characterization data for desired device for RC fre-
quency variation from part to part due to normal pro-
cess variation. The variation is larger for larger R (since
leakage current variation will affect RC frequency more
for large R) and for smaller C (since variation of input
capacitance will affect RC frequency more).

See characterization data for desired device for varia-
tion of oscillator frequency due to VDD for given Rext/
Cext values as well as frequency variation due to oper-
ating temperature for given R, C, and VDD values.

The oscillator frequency, divided by 4, is available on
the OSC2/CLKOUT pin, and can be used for test pur-
poses or to synchronize other logic (see Figure 3-4 for
waveform).

FIGURE 14-7: RC OSCILLATOR MODE

<
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0sC1 | Internal
v clock
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Cext
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14.3 Reset

Applicable Devices
72[73[73A[74]74A]76]77
The PIC16CXX differentiates between various kinds of
reset:

« Power-on Reset (POR)

« MCLR reset during normal operation
+ MCLR reset during SLEEP

* WDT Reset (normal operation)

* Brown-out Reset (BOR) (PIC16C72/73A/74A/76/
77)

Some registers are not affected in any reset condition;
their status is unknown on POR and unchanged in any
other reset. Most other registers are reset to a “reset
state” on Power-on Reset (POR), on the MCLR and
WDT Reset, on MCLR reset during SLEEP, and Brown-
out Reset (BOR). They are not affected by a WDT
Wake-up, which is viewed as the resumption of normal
operation. The TO and PD bits are set or cleared differ-
ently in different reset situations as indicated in
Table 14-5 and Table 14-6. These bits are used in soft-
ware to determine the nature of the reset. See
Table 14-8 for a full description of reset states of all reg-
isters.

A simplified block diagram of the on-chip reset circuit is
shown in Figure 14-8.

The PIC16C72/73A/74A/76/77 have a MCLR noise fil-
ter in the MCLR reset path. The filter will detect and
ignore small pulses.

It should be noted that a WDT Reset does not drive
MCLR pin low.

FIGURE 14-8: SIMPLIFIED BLOCK DIAGRAM OF ON-CHIP RESET CIRCUIT

External

Reset
7

SLEEP
WDT | WDT —

Module [Time out
Reset

VDD rise N

detect
VoD @) Power-on Reset

Brown-out
Reset BODEN

—)

OST/PWRT
OSsT

| Chip_Reset
R Qr——

10-bit Ripple counter I
0SC1

]

1 PWRT

—) >
On-chi
R(r_]: ((:)slpc —|> 10-bit Ripple counter I—@J

Enable PWRT

Enable OST

©)

Note 1: This is a separate oscillator from the RC oscillator of the CLKIN pin.
2: Brown-out Reset is implemented on the PIC16C72/73A/74AI76/77.
3: See Table 14-3 and Table 14-4 for time-out situations.
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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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FIGURE 14-13: EXTERNAL POWER-ON
RESET CIRCUIT (FOR SLOW
VDD POWER-UP)

FIGURE 14-14: EXTERNAL BROWN-OUT

PROTECTION CIRCUIT 1

VDD

R1
MCLR

c PIC16CXX

I

Note 1. External Power-on Reset circuit is required
only if VDD power-up slope is too slow. The
diode D helps discharge the capacitor
quickly when VDD powers down.

2: R <40kQ is recommended to make sure
that voltage drop across R does not violate
the device’s electrical specification.

3: R1=100Q to 1 kQ will limit any current
flowing into MCLR from external capacitor
C in the event of MCLR/VVPP pin break-
down due to Electrostatic Discharge
(ESD) or Electrical Overstress (EOS).

VDD

Note 1:

VDD
33k

10k MCLR
X 40k

PIC16CXX

This circuit will activate reset when VbD
goes below (Vz + 0.7V) where Vz = Zener
voltage.

Internal brown-out detection on the
PIC16C72/73A/74A/76/77 should be dis-
abled when using this circuit.

Resistors should be adjusted for the char-
acteristics of the transistor.

FIGURE 14-15: EXTERNAL BROWN-OUT

PROTECTION CIRCUIT 2

VDD

Note 1:

< VDD
R1
Q1
MCLR
R2
40k PIC16CXX

This brown-out circuit is less expensive,
albeit less accurate. Transistor Q1 turns
off when VDD is below a certain level
such that:

R1

. =07V
Vbb* =i TRD

Internal brown-out detection on the
PIC16C72/73AI74AI76/77 should be
disabled when using this circuit.

Resistors should be adjusted for the
characteristics of the transistor.
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SLEEP SUBLW Subtract W from Literal
Syntax: [ label] SLEEP Syntax: [label] ~ SUBLW k
Operands: None Operands: 0<k<255
Operation: 00h - WDT, Operation: k- (W) - (W)
0 - WDT prescaler, Status Affected: C, DC, Z
1- T0O, P
0 B5 Encoding: |11 | 110x | kkkk | kkkk |
. == BD Description: The W register is subtracted (2's comple-
Status Affected: 10, PD ment method) from the eight bit literal 'k'.
Encoding: | 00 | 0000 | 0110 | 0011 | The result is placed in the W register.
Description: The power-down status bit, PD is Words: 1
cleared. Time-out status bit, TO is .
set. Watchdog Timer and its pres- Cycles: 1
caler are cleared. Q Cycle Activity: Q1 Q2 Q3 Q4
The processor is put into SLEEP Decode Read Process | Write to W
mode with the oscillator stopped. See literal 'k’ data
Section 14.8 for more details.
Words: 1 Example 1: SUBLW  0x02
Cycles: 1 Before Instruction
Q Cycle Activity: Q1 Q2 Q3 Q4 W = 1
Decode No- No- Goto c = 7
Operation | Operation | Sleep zZ = ?
After Instruction
Example: SLEEP W o= 1
C = 1;resultis positive
Z = 0
Example 2: Before Instruction
W = 2
c = 2
Z = ?
After Instruction
W = 0
C = 1, resultis zero
zZ = 1
Example 3: Before Instruction
w = 3
c = ?
z = ?
After Instruction
W = OxFF
C = 0;resultis negative
Z = 0

DS30390E-page 160 0 1997 Microchip Technology Inc.



PIC16C7X

MPASM has the following features to assist in develop-

ing software for specific use applications.

* Provides translation of Assembler source code to
object code for all Microchip microcontrollers.

* Macro assembly capability.

» Produces all the files (Object, Listing, Symbol,
and special) required for symbolic debug with
Microchip’s emulator systems.

» Supports Hex (default), Decimal and Octal source
and listing formats.

MPASM provides a rich directive language to support

programming of the PIC16/17. Directives are helpful in

making the development of your assemble source code
shorter and more maintainable.

16.11 Software Simulator (MPLAB-SIM)

The MPLAB-SIM Software Simulator allows code
development in a PC host environment. It allows the
user to simulate the PIC16/17 series microcontrollers
on an instruction level. On any given instruction, the
user may examine or modify any of the data areas or
provide external stimulus to any of the pins. The input/
output radix can be set by the user and the execution
can be performed in; single step, execute until break, or
in a trace mode.

MPLAB-SIM fully supports symbolic debugging using
MPLAB-C and MPASM. The Software Simulator offers
the low cost flexibility to develop and debug code out-
side of the laboratory environment making it an excel-
lent multi-project software development tool.

16.12 C Compiler (MPLAB-C)

The MPLAB-C Code Development System is a
complete ‘C’ compiler and integrated development
environment for Microchip’s PIC16/17 family of micro-
controllers. The compiler provides powerful integration
capabilities and ease of use not found with other
compilers.

For easier source level debugging, the compiler pro-
vides symbol information that is compatible with the

MPLAB IDE memory display (PICMASTER emulator
software versions 1.13 and later).

16.13 Fuzzy Logic Development System
(fuzzyTECH-MP)

fuzzyTECH-MP fuzzy logic development tool is avail-
able in two versions - a low cost introductory version,
MP Explorer, for designers to gain a comprehensive
working knowledge of fuzzy logic system design; and a
full-featured version, fuzzyTECH-MP, edition for imple-
menting more complex systems.

Both versions include Microchip’s fuzzy ABO demon-
stration board for hands-on experience with fuzzy logic
systems implementation.

16.14 MP-DriveWay[1 — Application Code
Generator

MP-DriveWay is an easy-to-use Windows-based Appli-
cation Code Generator. With MP-DriveWay you can
visually configure all the peripherals in a PIC16/17
device and, with a click of the mouse, generate all the
initialization and many functional code modules in C
language. The output is fully compatible with Micro-
chip’s MPLAB-C C compiler. The code produced is
highly modular and allows easy integration of your own
code. MP-DriveWay is intelligent enough to maintain
your code through subsequent code generation.

16.15 SEEVALY Evaluation and
Programming System

The SEEVAL SEEPROM Designer’s Kit supports all
Microchip 2-wire and 3-wire Serial EEPROMSs. The kit
includes everything necessary to read, write, erase or
program special features of any Microchip SEEPROM
product including Smart SerialsC] and secure serials.
The Total Endurancel] Disk is included to aid in trade-
off analysis and reliability calculations. The total kit can
significantly reduce time-to-market and result in an
optimized system.

16.16 TrueGauge" Intelligent Battery
Management

The TrueGauge development tool supports system
development with the MTA11200B TrueGauge Intelli-
gent Battery Management IC. System design verifica-
tion can be accomplished before hardware prototypes
are built. User interface is graphically-oriented and
measured data can be saved in a file for exporting to
Microsoft Excel.

16.17 KEeeLoog" Evaluation and
Programming Tools

KEELOQ evaluation and programming tools support
Microchips HCS Secure Data Products. The HCS eval-
uation kit includes an LCD display to show changing
codes, a decoder to decode transmissions, and a pro-
gramming interface to program test transmitters.
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|Applicable Devices [72]|73[73A|74[74A[76 |77 |

18.3

DC Characteristics:

PIC16C73/74-04 (Commercial, Industrial)

PIC16C73/74-10 (Commercial, Industrial)
PIC16C73/74-20 (Commercial, Industrial)
PIC16LC73/74-04 (Commercial, Industrial)

DC CHARACTERISTICS

Standard Operating Conditions (unless otherwise stated)

Operating temperature

-40°C
0°C

< TA < +85°C for industrial and

< TA £ +70°C for commercial
Operating voltage VDD range as described in DC spec Section 18.1 and

Section 18.2.
Param Characteristic Sym Min [Typ Max |Units Conditions
No. T
Input Low Voltage
1/0O ports VIL
D030 with TTL buffer Vss - [0.15VDD| V |For entire VDD range
DO30A Vss - 0.8V V |45V <VDD<5.5V
D031 with Schmitt Trigger buffer Vss -102vbD| V
D032 |MCLR, OSCL1 (in RC mode) Vss -|02vbp| V
D033 |OSC1 (in XT, HS and LP) Vss -1 03vbp| V [Notel
Input High Voltage
1/0O ports VIH -
D040 with TTL buffer 2.0 - VDD V |45V <VDD<5.5V
DO40A 0.25VDpD| - VDD V |For entire VDD range
+ 0.8V
D041 with Schmitt Trigger buffer 0.8VDD | - VDD V |For entire VDD range
D042 |[MCLR 0.8vbD | - | VDD \%
D042A [OSC1 (XT, HS and LP) 0.7VDD | - VDD V [Notel
D043 |[OSC1 (in RC mode) 0.9vVDD | - VDD \%
D070 [PORTB weak pull-up current IPURB 50 |250 400 MA |VDD =5V, VPIN = Vss
Input Leakage Current
(Notes 2, 3)
D060 |I/O ports L - - +1 MA [Vss < VPIN < VDD, Pin at hi-imped-
ance
D061 |MCLR, RA4/TOCKI - - 15 HA |Vss < VPIN < VDD
D063 |OSC1 - - +5 MA [Vss <VPIN £VDD, XT, HS and LP osc
configuration
Output Low Voltage
D080 |I/O ports VoL - - 0.6 V |loL=8.5mA, VDD = 4.5V,
-40°C to +85°C
D083 |OSC2/CLKOUT (RC osc config) - - 0.6 V |loL=1.6 mA, VDD = 4.5V,
-40°C to +85°C
Output High Voltage
D090 (I/O ports (Note 3) VoH |VDD - 0.7| - - V |loH=-3.0 mA, VDD = 4.5V,
-40°C to +85°C
D092 |OSC2/CLKOUT (RC osc config) VDD - 0.7 - - V |loH=-1.3 mA, VDD = 4.5V,
-40°C to +85°C
D150* [Open-Drain High Voltage VoD - - 14 V [RA4 pin
* 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.
Note 1: In RC oscillator configuration, the OSC1/CLKIN pin is a Schmitt Trigger input. It is not recommended that the
PIC16C7X be driven with external clock in RC mode.
2. The leakage current on the MCLR pin is strongly dependent on the applied voltage level. The specified levels
represent normal operating conditions. Higher leakage current may be measured at different input voltages.
3: Negative current is defined as current sourced by the pin.
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|Applicable Devices [72]|73[73A[74[74A[76 |77 |

20.5

Timing Diagrams and Specifications
FIGURE 20-2: EXTERNAL CLOCK TIMING

Q4

Q1 Q2

osci _ : : L : |
1 I TET e
- 2 >
CLKOUT
TABLE 20-2: EXTERNAL CLOCK TIMING REQUIREMENTS
Parameter Sym | Characteristic Min Typt Max Units | Conditions
No.
Fosc | External CLKIN Frequency DC — 4 MHz | XT and RC osc mode
(Note 1) DC — 4 MHz | HS osc mode (-04)
DC — 10 MHz | HS osc mode (-10)
DC — 20 MHz | HS osc mode (-20)
DC — 200 kHz | LP osc mode
Oscillator Frequency DC — 4 MHz | RC osc mode
(Note 1) 0.1 — 4 MHz | XT osc mode
4 — 20 MHz | HS osc mode
5 — 200 kHz |LP osc mode
1 Tosc | External CLKIN Period 250 — — ns | XT and RC osc mode
(Note 1) 250 — — ns | HS osc mode (-04)
100 — — ns | HS osc mode (-10)
50 — — ns | HS osc mode (-20)
5 — — ps | LP osc mode
Oscillator Period 250 — — ns | RC osc mode
(Note 1) 250 — 10,000 ns | XT osc mode
250 — 250 ns |HS osc mode (-04)
100 — 250 ns |HS osc mode (-10)
HS osc mode (-20)
50 — 250 ns
5 — — us | LP osc mode
2 Tcy |Instruction Cycle Time (Note 1) 200 Tcy DC ns |Tcy =4/Fosc
3 TosL, | External Clock in (OSC1) High or 100 — — ns | XT oscillator
TosH |LowTime 25 — — ps | LP oscillator
15 — — ns | HS oscillator
4 TosR, | External Clock in (OSC1) Rise or — — 25 ns | XT oscillator
TosF | Fall Time — — 50 ns | LP oscillator
— — 15 ns | HS oscillator
t Datain "Typ" column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only and are not
tested.
Note 1: Instruction cycle period (Tcy) equals four times the input oscillator time-base period. All specified values are based on

characterization data for that particular oscillator type under standard operating conditions with the device executing code.
Exceeding these specified limits may result in an unstable oscillator operation and/or higher than expected current con-
sumption. All devices are tested to operate at "min." values with an external clock applied to the OSC1/CLKIN pin.

When an external clock input is used, the "Max." cycle time limit is "DC" (no clock) for all devices.
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|Applicable Devices [72]|73[73A[74[74A[76 |77 |

FIGURE 20-14: I°C BUS DATA TIMING

103 = -

SCL

SDA
Out

Note: Refer to Figure 20-1 for load conditions

TABLE 20-10: 1°C 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.

A fast-mode (400 kHz) 12C-bus device can be used in a standard-mode (100 kHz) 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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Package Marking Information (Cont’d)

44-Lead TQFP Example
bW LW
MMMMMMMM PIC16C74A
KXXXXXXXXXX -10/TQ
KXXXXXXXXX
o AABBCDE o AABBCDE
Legend: MM...M  Microchip part number information
XX...X Customer specific information*
AA Year code (last 2 digits of calender year)
BB Week code (week of January 1 is week '01’)
C Facility code of the plant at which wafer is manufactured.

C = Chandler, Arizona, U.S.A.
S =Tempe, Arizona, U.S.A.

D1 Mask revision number for microcontroller

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 revision number, 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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PIC16C6X

READER RESPONSE

It is our intention to provide you with the best documentation possible to ensure successful use of your Microchip prod-
uct. If you wish to provide your comments on organization, clarity, subject matter, and ways in which our documentation
can better serve you, please FAX your comments to the Technical Publications Manager at (602) 786-7578.

Please list the following information, and use this outline to provide us with your comments about this Data Sheet.

To:
RE:

From:

Technical Publications Manager Total Pages Sent
Reader Response

Name

Company

Address

City / State / ZIP / Country

Telephone: ( ) - FAX: ( ) -

Application (optional):

Would you like areply? Y N

Device: PIC16C6X Literature Number: DS30390E

Questions:

1. What are the best features of this document?

2. How does this document meet your hardware and software development needs?

3. Do you find the organization of this data sheet easy to follow? If not, why?

4. What additions to the data sheet do you think would enhance the structure and subject?

5. What deletions from the data sheet could be made without affecting the overall usefulness?

6. Is there any incorrect or misleading information (what and where)?

7. How would you improve this document?

8. How would you improve our software, systems, and silicon products?
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