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PIC16C/7X

FIGURE 3-1: PIC16C72 BLOCK DIAGRAM
13 Data Bus PORTA
EPROM <
@ RAO/ANO
Program RA1/AN1
Memory : ” RAM RA2/AN2
8 Level Stac :
- File RA3/AN3/VREF
2Kx 14 (13-bit) Registers RA4/TOCKI
128 x 8 RA5/SS/AN4
Program 14
Bus RAM Addr® y 9 PORTB
- Addr MUX
Instruction reg
X RBO/INT
H Direct Addr 7
ij>|z| RB7:RBL
8 PORTC
RCO/T10SO/T1CKI
RC1/T10SI
3 RC2/CCP1
P%We“up RC3/SCK/SCL
imer RC4/SDI/SDA
Instruction Oscillator RC5/SDO
Decode & Start-up Timer ALU RC6
Control Power-on RC7
Reset 8
Timing — Watchdog
% Generation Timer
OSC1/CLKIN Brown-out
OSC2/CLKOUT Reset
MCLR VDD, Vss
Timer0 Timerl Timer2
Synchronous
AD Serial Port CCP1
Note 1: Higher order bits are from the STATUS register.
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PIC16C7X

FIGURE 4-4: PIC16C72 REGISTER FILE
MAP
File File
Address Address

ooh| INDF® INDF®) 80h
01h TMRO OPTION 81h
02h PCL PCL 82h
03h| STATUS STATUS 83h
04h FSR FSR 84h
05h PORTA TRISA 85h
06h PORTB TRISB 86h
07h PORTC TRISC 87h
08h 88h
09h 89h
OAh PCLATH PCLATH 8Ah
0Bh INTCON INTCON 8Bh
0Ch PIR1 PIE1 8Ch
0Dh 8Dh
OEh TMRI1L PCON 8Eh
OFh TMR1H 8Fh
10h T1CON 90h
11h TMR2 91h
12h T2CON PR2 92h
13h SSPBUF SSPADD 93h
14h | SSPCON SSPSTAT 94h
15h CCPR1L 95h
16h| CCPR1H 96h
17h | CCP1CON 97h
18h 98h
19h 99h
1Ah 9Ah
1Bh 9Bh
1Ch 9Ch
1Dh 9Dh
1Eh ADRES 9Eh
1Fh| ADCONO ADCON1 9Fh
20h AOh

General General

Purpose Purpose

Register Register
BFh
COh

v/_\
v

7Fh /\ FFh

Bank 0 Bank 1

|:| Unimplemented data memory locations, read as
‘0",
Note 1: Not a physical register.

FIGURE 4-5: PIC16C73/73A/74/74A
REGISTER FILE MAP
File File
Address Address

ooh| INDF(® INDF( 80h
01lh TMRO OPTION 81h
02h PCL PCL 82h
03h STATUS STATUS 83h
04h FSR FSR 84h
05h PORTA TRISA 85h
06h PORTB TRISB 86h
07h PORTC TRISC 87h
0s8h | PORTD® TRISD® | 88h
09h | PORTE® TRISE® | 89h
0Ah PCLATH PCLATH 8Ah
0Bh INTCON INTCON 8Bh
0Ch PIR1 PIE1 8Ch
0Dh PIR2 PIE2 8Dh
OEh TMR1L PCON 8Eh
OFh TMR1H 8Fh
10h T1CON 90h
11h TMR2 91h
12h T2CON PR2 92h
13h | SSPBUF SSPADD 93h
14h | SSPCON SSPSTAT 94h
15h CCPR1L 95h
16h| CCPR1H 96h
17h | CCP1CON 97h
18h RCSTA TXSTA 98h
19h TXREG SPBRG 99h
1Ah RCREG 9Ah
1Bh CCPR2L 9Bh
1Ch| CCPR2H 9Ch
1Dh | CCP2CON 9Dh
1Eh ADRES 9Eh
1Fh| ADCONO ADCON1 9Fh
20h AOh

General General

Purpose Purpose

Register Register
7Fh FFh

Bank 0 Bank 1
|:| Unimplemented data memory locations, read as
‘0.
Note 1: Not a physical register.
2: These registers are not physically imple-

mented on the PIC16C73/73A, read as '0'.

0 1997 Microchip Technology Inc.
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PIC16C/7X

TABLE 5-1: PORTA FUNCTIONS

Name Bit# Buffer |Function
RAO/ANO bit0 TTL Input/output or analog input
RA1/AN1 bitl TTL Input/output or analog input
RA2/AN2 bit2 TTL Input/output or analog input
RA3/AN3/VREF | bit3 TTL Input/output or analog input or VREF
RA4/TOCKI bit4 ST Input/output or external clock input for TimerO
Output is open drain type
RA5/SS/AN4 bit5 TTL Input/output or slave select input for synchronous serial port or analog input

Legend: TTL =TTL input, ST = Schmitt Trigger input
TABLE 5-2: SUMMARY OF REGISTERS ASSOCIATED WITH PORTA

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
05h PORTA — — RA5 RA4 RA3 RA2 RA1 RAO | --0x 0000 | --0Ou 0000
85h TRISA — — | PORTA Data Direction Register --11 1111 | --11 1111
oFh ADCONL | — | — — | — | — | Pcre2 |Pcre1|pereo|---- 000 | ---- -000

Legend: x =unknown, u = unchanged, - = unimplemented locations read as '0'. Shaded cells are not used by PORTA.

DS30390E-page 44 0 1997 Microchip Technology Inc.



PIC16C7X

10.1.4 CCP PRESCALER

There are four prescaler settings, specified by bits
CCP1M3:CCP1MO0. Whenever the CCP module is
turned off, or the CCP module is not in capture mode,
the prescaler counter is cleared. This means that any
reset will clear the prescaler counter.

Switching from one capture prescaler to another may
generate an interrupt. Also, the prescaler counter will
not be cleared, therefore the first capture may be from
a non-zero prescaler. Example 10-1 shows the recom-
mended method for switching between capture pres-
calers. This example also clears the prescaler counter
and will not generate the “false” interrupt.

EXAMPLE 10-1: CHANGING BETWEEN
CAPTURE PRESCALERS

CLRF CCP1CON ; Turn CCP nodul e of f

MOVLW NEW CAPT_PS ;Load the Wreg with

; the new prescaler
node val ue and CCP ON

;Load CCP1ICON with this

; val ue

MOVWF  CCP1CON

10.2 Compare Mode
Applicable Devices
72|73[73A[74]74A]76]77
In Compare mode, the 16-bit CCPR1 register value is

constantly compared against the TMR1 register pair
value. When a match occurs, the RC2/CCP1 pin is:

* Driven High

 Driven Low

« Remains Unchanged

The action on the pin is based on the value of control

bits CCP1M3:CCP1MO (CCP1CON<3:0>). At the
same time, interrupt flag bit CCP1IF is set.

FIGURE 10-3: COMPARE MODE
OPERATION BLOCK
DIAGRAM

Special event trigger will:
reset Timerl, but not set interrupt flag bit TMR1IF (PIR1<0>),
and set bit GO/DONE (ADCON0<2>)
which starts an A/D conversion (CCP1 only for PIC16C72,
CCP2 only for PIC16C73/73A/74/74AI76/77).

Special Event Trigger

Set flag bit CCP1IF

(PIR1<2>)
CCPR1H| CCPRI1L
Q SH Vv
up
RC2/CCP1 R 99 match
Pin TRISC<2 *
<2>
Output Enable  ccp1CON<3:0> TMRIN] TMRIL
Mode Select

10.2.1 CCP PIN CONFIGURATION

The user must configure the RC2/CCP1 pin as an out-
put by clearing the TRISC<2> bit.

Note: Clearing the CCP1CON register will force
the RC2/CCP1 compare output latch to the

default low level. This is not the data latch.

10.2.2 TIMER1 MODE SELECTION

Timerl must be running in Timer mode or Synchro-
nized Counter mode if the CCP module is using the
compare feature. In Asynchronous Counter mode, the
compare operation may not work.

10.2.3 SOFTWARE INTERRUPT MODE

When generate software interrupt is chosen the CCP1
pin is not affected. Only a CCP interrupt is generated (if
enabled).

10.2.4 SPECIAL EVENT TRIGGER

In this mode, an internal hardware trigger is generated
which may be used to initiate an action.

The special event trigger output of CCP1 resets the
TMR1 register pair. This allows the CCPR1 register to
effectively be a 16-bit programmable period register for
Timerl.

The special trigger output of CCP2 resets the TMR1
register pair, and starts an A/D conversion (if the A/D
module is enabled).

For the PIC16C72 only, the special event trigger output
of CCP1 resets the TMR1 register pair, and starts an
A/D conversion (if the A/D module is enabled).

Note: The special event trigger from the
CCP1land CCP2 modules will not set inter-
rupt flag bit TMR1IF (PIR1<0>).

0 1997 Microchip Technology Inc.
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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.

0 1997 Microchip Technology Inc.
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PIC16C/7X

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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PIC16C7X

NOP No Operation RETFIE Return from Interrupt
Syntax: [ labell] NOP Syntax: [ labell RETFIE
Operands: None Operands: None
Operation: No operation Operation: TOS - PC,
Status Affected:  None 1-GIE
Encoding: [ 00 [oooo [oxxo [oooo | Status Affected: ~ None
Description: No operation. Encoding: | 00 | 0000 | 0000 | 1001 |
Words: 1 Description: Return from Interrupt. SFack is PQPed
and Top of Stack (TOS) is loaded in the
Cycles: 1 PC. Interrupts are enabled by setting
A Global Interrupt Enable bit, GIE
Q Cycle Activity: QL Q2 Q3 Q4 (INTCON<7>). This is a two cycle
Decode No- No- No- instruction.
Operation | Operation | Operation
Words: 1
Example NOP Cycles: 2
Q Cycle Activity: Q1 Q2 Q3 Q4
1st Cycle Decode No- Setthe | Pop from
Operation| GIE bit | the Stack
2nd Cycle No- No- No- No-
Operation | Operation | Operation | Operation

Example RETFI E
After Interrupt

PC = TOS

GE= 1
OPTION Load Option Register
Syntax: [ label] OPTION
Operands: None
Operation: (W) - OPTION
Status Affected: None
Encoding: | oo [oooo [o110 [o010
Description: The contents of the W register are

loaded in the OPTION register. This
instruction is supported for code com-
patibility with PIC16C5X products.
Since OPTION is a readable/writable
register, the user can directly address
it.

Words: 1
Cycles:
Example

To maintain upward compatibility
with future PIC16CXX products, do
not use this instruction.

0 1997 Microchip Technology Inc. DS30390E-page 157



PIC16C/7X

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.
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XORLW Exclusive OR Literal with W
Syntax: [labell XORLW k
Operands: 0<k<255
Operation: (W) .XOR.k - (W)
Status Affected: 4
Encoding: | 11 | 1010 | kkkk | kkkk |
Description: The contents of the W register are
XOR’ed with the eight bit literal 'k'.
The result is placed in the W regis-
ter.
Words: 1
Cycles: 1
Q Cycle Activity: Q1 Q2 Q3 Q4
Decode Read Process | Write to
literal 'k’ data w
Example: XORLW  OxAF
Before Instruction
W = O0xB5
After Instruction
W = O0x1A

XORWF Exclusive OR W with f
Syntax: [labell XORWF fd
Operands: 0<f<127
d 0[0,1]
Operation: (W) .XOR. (f) - (destination)
Status Affected: Z
Encoding: | 00 | 0110 | dff f | fEf
Description: Exclusive OR the contents of the W
register with register 'f'. If 'd" is O the
result is stored in the W register. If 'd" is
1 the result is stored back in register 'f'.
Words: 1
Cycles: 1
Q Cycle Activity: Q1 Q2 Q3 Q4
Decode Read Process Write to
register data destination
"
Example XORWF REG 1
Before Instruction
REG =  OxAF
w = 0xB5
After Instruction
REG = Ox1A
W = 0xB5

DS30390E-page 162
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PIC16C7X

|Applicable Devices |72]|73[73A[74[74A[76 |77 |

FIGURE 17-9: 12C BUS START/STOP BITS TIMING
SCL
SDA . SS \ : j :
: \ : (¢ A
! : 2 ! !
N .
START STOP
Condition Condition
Note: Refer to Figure 17-1 for load conditions
TABLE 17-8:  12C BUS START/STOP BITS REQUIREMENTS
Parameter Sym Characteristic Min | Typ | Max | Units Conditions

No.

90 Tsu:sTA |START condition 100 kHz mode 4700 | — | — ns Only relevant for repeated START
Setup time 400 kHz mode 600 | — | — condition

91 THD:STA |START condition 100 kHz mode 4000 | — | — ns After this period the first clock
Hold time 400 kHz mode 600 | — | — pulse is generated

92 Tsu:sTo |STOP condition 100 kHz mode 4700 | — | — ns
Setup time 400 kHz mode 600 | — | —

93 THD:sSTO |STOP condition 100 kHz mode 4000 | — | — ns
Hold time 400 kHz mode 600 | — | —

0 1997 Microchip Technology Inc.
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PIC16C7X

|Applicable Devices |72|73|73A|74[74A|76|77 |
FIGURE 18-4: RESET,WATCHDOG TIMER, OSCILLATOR START-UP TIMER AND POWER-UP

TIMER TIMING
. ¢
\ 2’
VDD /
Z ¢
\ 2’
MCLR / \ /
Internal i :<_ 30— ()()
POR '
:<— 33— : (e
PWRT ; : )
Time-out ' 32 :
- K«
osc - - ”
Time-out X
1 «
Internal : . 7
RESET |
Watchdog : : ()()
Timer , : )
RESET Z - !
Vo - 31 .
—» 34 :<— ' L 34 -
I/O Pins > /
Note: Refer to Figure 18-1 for load conditions.

TABLE 18-4: RESET,WATCHDOG TIMER, OSCILLATOR START-UP TIMER AND POWER-UP
TIMER REQUIREMENTS

Parameter Sym | Characteristic Min Typt Max | Units Conditions
No.
30 TmcL | MCLR Pulse Width (low) 100 — — ns |VDpD =5V, -40°C to +85°C
31* Twdt | Watchdog Timer Time-out Period 7 18 33 ms | VDD =5V, -40°C to +85°C
(No Prescaler)
32 Tost | Oscillation Start-up Timer Period — 1024Tosc — — | Tosc = OSC1 period
33* Tpwrt | Power up Timer Period 28 72 132 ms | VDD =5V, -40°C to +85°C
34 Tioz | 1/O Hi-impedance from MCLR Low — — 100 ns
or Watchdog Timer Reset
* 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.

0 1997 Microchip Technology Inc. DS30390E-page 191



PIC16C7X

|Applicable Devices |72|73|73A|74[74A|76|77 |

19.2 DC Characteristics: PIC16LC73A/74A-04 (Commercial, Industrial)
Standard Operating Conditions (unless otherwise stated)
DC CHARACTERISTICS Operating temperature -40°C < TA < +85°C for industrial and
0°C < TA < +70°C for commercial
Param Characteristic Sym | Min | Typt | Max| Units Conditions
No.

D001 | Supply Voltage VDD 2.5 - 6.0 V  |LP, XT, RC osc configuration (DC - 4 MHz)
D002* | RAM Data Retention VDR - 1.5 - \%

Voltage (Note 1)
D003 | VDD start voltage to VPOR - Vss - V | See section on Power-on Reset for details

ensure internal Power-on

Reset signal
D004* | VDD rise rate to ensure Svbb | 0.05 - - | VIms | See section on Power-on Reset for details

internal Power-on Reset

signal
D005 |Brown-out Reset Voltage |BvDD | 3.7 | 4.0 | 4.3 V | BODEN bit in configuration word enabled
D010 | Supply Current (Note 2,5) | IpD - 2.0 | 3.8 | mA |XT, RC osc configuration

Fosc =4 MHz, VDD = 3.0V (Note 4)
DO10A - 225 | 48 MA | LP osc configuration
Fosc = 32 kHz, Vpbb = 3.0V, WDT disabled

D015* | Brown-out Reset Current | AIBOR - 350 | 425 | pA |BOR enabled VbD = 5.0V

(Note 6)
D020 | Power-down Current IPD - 75 | 30 MA | VDD = 3.0V, WDT enabled, -40°C to +85°C
D021 |(Note 3,5) - 0.9 5 MA | VDD = 3.0V, WDT disabled, 0°C to +70°C
D021A - 0.9 5 MA | VDD = 3.0V, WDT disabled, -40°C to +85°C
D023* | Brown-out Reset Current | AIBOR - 350 | 425 | pA |BOR enabled VbD = 5.0V

(Note 6)

* These parameters are characterized but not tested.

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: This is the limit to which VDD can be lowered without losing RAM data.

2. The supply current is mainly a function of the operating voltage and frequency. Other factors such as 1/O pin
loading and switching rate, oscillator type, internal code execution pattern, and temperature also have an
impact on the current consumption.

The test conditions for all Ibb measurements in active operation mode are:
OSCL1 = external square wave, from rail to rail; all I/O pins tristated, pulled to Vbb
MCLR = VDD; WDT enabled/disabled as specified.

3: The power-down current in SLEEP mode does not depend on the oscillator type. Power-down current is
measured with the part in SLEEP mode, with all I/O pins in hi-impedance state and tied to \bD and Vss.

4: For RC osc configuration, current through Rext is not included. The current through the resistor can be esti-
mated by the formula Ir = VDD/2Rext (mA) with Rext in kOhm.

5: Timerl oscillator (when enabled) adds approximately 20 pA to the specification. This value is from charac-
terization and is for design guidance only. This is not tested.

6: The A current is the additional current consumed when this peripheral is enabled. This current should be

added to the base Ibb or IPD measurement.
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|Applicable Devices |72|73|73A|74[74A[76|77 |
FIGURE 20-11: SPI SLAVE MODE TIMING (CKE = 0)

oKF wm
(CKP =1) : \ I : F

180 l
Y : D) —
SDbo 1 . MSB X BIT6 - 2~ - -1 >< LSB L
' N : — =~ D) i
75,76 7

SDI

' |

Refer to Figure 20-1 for load conditions.

FIGURE 20-12: SPI SLAVE MODE TIMING (CKE = 1)

SS
SCK
(CKP =0)
SCK C\o - ' - l
(CKP =1) — ! L . .
Lo ' 80, .
1 1 f « .I :
. : . o . .
SDO 41 * MSB X BIT6 - - 22 1 X LSB >-
T ey -
; 75, 76 C 77,
SDI MSBIN BIT6 - - 251 LSBIN
~—

Refer to Figure 20-1 for load conditions.
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FIGURE 21-18: TYPICAL IDD vs.
CAPACITANCE @ 500 kHz

(RC MODE)
600
5.0V
500
400 4.0V
< 3.0V
53 300
200
100
0
20 pF 100 pF 300 pF
Capacitance(pF)
TABLE 21-1: RC OSCILLATOR
FREQUENCIES
Average
Cext Rext
Fosc @ 5V, 25°C
22 pF 5k 4.12 MHz +1.4%
10k 2.35 MHz +1.4%
100k 268 kHz +1.1%
100 pF 3.3k 1.80 MHz +1.0%
5k 1.27 MHz +1.0%
10k 688 kHz +1.2%
100k 77.2 kHz +1.0%
300 pF 3.3k 707 kHz +1.4%
5k 501 kHz +1.2%
10k 269 kHz +1.6%
100k 28.3 kHz +1.1%

The percentage variation indicated here is part to
part variation due to normal process distribution. The
variation indicated is +3 standard deviation from
average value for VDD = 5V.

|Applicable Devices | 72|73[73A|74[74A|76|77|

FIGURE 21-19: TRANSCONDUCTANCE(gm)
OF HS OSCILLATOR vs. VDD
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FIGURE 21-20: TRANSCONDUCTANCE(gm)
OF LP OSCILLATOR vs. VDD
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FIGURE 21-21: TRANSCONDUCTANCE(gm)
OF XT OSCILLATOR vs. VDD
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|Applicable Devices |72|73|73A|74[74A| 76| 77|

FIGURE 21-22: TYPICAL XTAL STARTUP
TIME vs. VDD (LP MODE, 25°C)
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FIGURE 21-23: TYPICAL XTAL STARTUP
TIME vs. VDD (HS MODE, 25°C)
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FIGURE 21-24: TYPICAL XTAL STARTUP
TIME vs. VDD (XT MODE, 25°C)
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TABLE 21-2: CAPACITOR SELECTION
FOR CRYSTAL
OSCILLATORS

Osc Type C'rzyr/:;al Cap.é?lange Cap.(lz?zange
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
Crystals
Used
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
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E.3

PIC16C15X Family of Devices

PIC16C154 | PIC16CR154 | PIC16C156 | PIC16CR156 | PIC16C158 | PIC16CR158

Memory

Peripherals

Features

Maximum Frequency 20 20 20 20 20 20

of Operation (MHz)

EPROM Program Memory (512 — 1K — 2K —

(x12 words)

ROM Program Memory — 512 — 1K — 2K

(x12 words)

RAM Data Memory (bytes) |25 25 25 25 73 73

Timer Module(s) TMRO TMRO TMRO TMRO TMRO TMRO

I/0 Pins 12 12 12 12 12 12

Voltage Range (Volts) 3.0-5.5 2.5-55 3.0-5.5 2555 3.0-5.5 2.5-5.5

Number of Instructions 33 33 33 33 33 33

Packages 18-pin DIP, |18-pin DIP, 18-pin DIP, |18-pin DIP, 18-pin DIP, 18-pin DIP,
SOIC; SOIC; SOIC; SOIC; SOIC; SOIC;
20-pin SSOP |20-pin SSOP |20-pin SSOP |20-pin SSOP [20-pin SSOP |20-pin SSOP

All PIC16/17 Family devices have Power-on Reset, selectable Watchdog Timer, selectable code protect and high

I/O current capability.

E.4

PIC16C5X Family of Devices

Peripherals

Features

Memory

Peripherals

Features

PIC16C52 | PIC16C54 | PIC16C54A | PIC16CR54A | PIC16C55 PIC16C56
Maximum Frequency 4 20 20 20 20 20
of Operation (MHz)
EPROM Program Memory |384 512 512 — 512 1K
(x12 words)
ROM Program Memory — — — 512 — —
(x12 words)
RAM Data Memory (bytes) |25 25 25 25 24 25
Timer Module(s) TMRO TMRO TMRO TMRO TMRO TMRO
I/0 Pins 12 12 12 12 20 12
Voltage Range (Volts) 2.5-6.25 2.5-6.25 2.0-6.25 2.0-6.25 2.5-6.25 2.5-6.25
Number of Instructions 33 33 33 33 33 33
Packages 18-pin DIP, |18-pin DIP, 18-pin DIP, 18-pin DIP, 28-pin DIP, [18-pin DIP,
SoIC SOIC; SOIC; SOIC; SOIC, SOIC;
20-pin SSOP |20-pin SSOP |20-pin SSOP [SSOP 20-pin SSOP
PIC16C57 PIC16CR57B PIC16C58A PIC16CR58A
Maximum Frequency 20 20 20 20
of Operation (MHz)
EPROM Program Memory 2K — 2K —
(x12 words)
ROM Program Memory — 2K — 2K
(x12 words)
RAM Data Memory (bytes) 72 72 73 73
Timer Module(s) TMRO TMRO TMRO TMRO
I/0 Pins 20 20 12 12
Voltage Range (Volts) 2.5-6.25 2.5-6.25 2.0-6.25 2.5-6.25
Number of Instructions 33 33 33 33
Packages 28-pin DIP, 28-pin DIP, SOIC, |18-pin DIP, SOIC; |18-pin DIP, SOIC;
SOIC, SSOP 20-pin SSOP 20-pin SSOP
SSOP

All PIC16/17 Family devices have Power-on Reset, selectable Watchdog Timer (except PIC16C52), selectable code protect and

high 1/0 current capability.
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E.8 PIC16C8X Family of Devices
PIC16F8 PIC16CRS8 PIC16F84 PIC16CR84
Maximum Frequency 10 10 10 10
of Operation (MHz)
Flash Program Memory 512 — 1K —
EEPROM Program Memory — — — —
Memory ROM Program Memory — 512 — 1K
Data Memory (bytes) 36 36 68 68
Data EEPROM (bytes) 64 64 64 64
LTSI ITEN Timer Module(s) TMRO TMRO TMRO TMRO
als
Interrupt Sources 4 4 4 4
I/O Pins 13 13 13 13
Features Voltage Range (Volts) 2.0-6.0 2.0-6.0 2.0-6.0 2.0-6.0
Packages 18-pin DIP, 18-pin DIP, 18-pin DIP, 18-pin DIP,
SOIC SoIC SOIC SOIC

All PIC16/17 Family devices have Power-on Reset, selectable Watchdog Timer, selectable code protect and high 1/0 current capabil-
ity. All PIC16C8X Family devices use serial programming with clock pin RB6 and data pin RB7.

E.9 PIC16C9XX Family Of Devices

PIC16C923 PIC16C924

Peripherals

Features

Maximum Frequency of Operation (MHz) 8 8
EPROM Program Memory 4K 4K
Memory

Data Memory (bytes) 176 176

Timer Module(s) TMRO, TMRO,
TMR1, TMR1,
TMR2 TMR2

Capture/Compare/PWM Module(s) 1 1

Serial Port(s) SPI/I’C SPI/IC

(SPI/I2C, USART)

Parallel Slave Port — —

A/D Converter (8-bit) Channels — 5

LCD Module 4 Com, 4 Com,
32 Seg 32 Seg

Interrupt Sources 8 9

1/0 Pins 25 25

Input Pins 27 27

Voltage Range (Volts) 3.0-6.0 3.0-6.0

In-Circuit Serial Programming Yes Yes

Brown-out Reset — —

Packages 64-pin SDIPM), 64-pin SDIPM),
TQFP; TQFP;
68-pin PLCC, 68-pin PLCC,
Die Die

All PIC16/17 Family devices have Power-on Reset, selectable Watchdog Timer, selectable code protect and high 1/O current capa-
bility. All PIC16C9XX Family devices use serial programming with clock pin RB6 and data pin RB7.
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E.10

PIC17CXXX Family of Devices

Clock

Memory

Peripherals

Features

Clock

Memory

Peripherals

Features

PIC17C42A PIC17CR42 PIC17C43 PIC17CR43 PIC17C44
Maximum Frequency 33 33 33 33 33
of Operation (MHz)
EPROM Program Memory 2K — 4K — 8K
(words)
ROM Program Memory — 2K — 4K —
(words)
RAM Data Memory (bytes) 232 232 454 454 454
Timer Module(s) TMRO, TMRO, TMRO, TMRO, TMRO,
TMR1, TMR1, TMR1, TMR1, TMR1,
TMR2, TMR2, TMR2, TMR2, TMR2,
TMR3 TMR3 TMR3 TMR3 TMR3
Captures/PWM Module(s) 2 2 2 2 2
Serial Port(s) (USART) Yes Yes Yes Yes Yes
Hardware Multiply Yes Yes Yes Yes Yes
External Interrupts Yes Yes Yes Yes Yes
Interrupt Sources 11 11 11 11 11
1/0 Pins 33 33 33 33 33
Voltage Range (Volts) 2.5-6.0 2.5-6.0 2.5-6.0 2.5-6.0 2.5-6.0
Number of Instructions 58 58 58 58 58
Packages 40-pin DIP; 40-pin DIP; 40-pin DIP; 40-pin DIP; 40-pin DIP;
44-pin PLCC, |[44-pin PLCC, |44-pin PLCC, |44-pin PLCC, |44-pin PLCC,
MQFP, TQFP | MQFP, TQFP |MQFP, TQFP | MQFP, TQFP | MQFP, TQFP
P PIC17C756
Maximum Frequency 33 33
of Operation (MHz)
EPROM Program Memory 8K 16K
(words)
ROM Program Memory — —
(words)
RAM Data Memory (bytes) 454 902
Timer Module(s) TMRO, TMRO,
TMR1, TMR1,
TMR2, TMR2,
TMR3 TMR3
Captures/PWM Module(s) 4/3 4/3
Serial Port(s) (USART) 2 2
Hardware Multiply Yes Yes
External Interrupts Yes Yes
Interrupt Sources 18 18
1/0 Pins 50 50
Voltage Range (Volts) 3.0-6.0 3.0-6.0
Number of Instructions 58 58
Packages 64-pin DIP; 64-pin DIP;
68-pin LCC, 68-pin LCC,
68-pin TQFP 68-pin TQFP

All PIC16/17 Family devices have Power-on Reset, selectable Watchdog Timer, selectable code protect and high

1/O current capability.
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ON-LINE SUPPORT

Microchip provides two methods of on-line support.
These are the Microchip BBS and the Microchip World
Wide Web (WWW) site.

Use Microchip's Bulletin Board Service (BBS) to get
current information and help about Microchip products.
Microchip provides the BBS communication channel
for you to use in extending your technical staff with
microcontroller and memory experts.

To provide you with the most responsive service possible,
the Microchip systems team monitors the BBS, posts
the latest component data and software tool updates,
provides technical help and embedded systems
insights, and discusses how Microchip products pro-
vide project solutions.

The web site, like the BBS, is used by Microchip as a
means to make files and information easily available to
customers. To view the site, the user must have access
to the Internet and a web browser, such as Netscape or
Microsoft Explorer. Files are also available for FTP
download from our FTP site.

Connecting tothe Microchip InternetWeb Site

The Microchip web site is available by using your
favorite Internet browser to attach to:
www.microchip.com

The file transfer site is available by using an FTP ser-
vice to connect to:

ftp://ftp.futureone.com/pub/microchip

The web site and file transfer site provide a variety of
services. Users may download files for the latest
Development Tools, Data Sheets, Application Notes,
User's Guides, Articles and Sample Programs. A vari-
ety of Microchip specific business information is also
available, including listings of Microchip sales offices,
distributors and factory representatives. Other data
available for consideration is:

 Latest Microchip Press Releases

» Technical Support Section with Frequently Asked
Questions

» Design Tips

« Device Errata

« Job Postings

» Microchip Consultant Program Member Listing

* Links to other useful web sites related to
Microchip Products

Connecting to the Microchip BBS

Connect worldwide to the Microchip BBS using either
the Internet or the CompuServe” communications net-
work.

Internet:

You can telnet or ftp to the Microchip BBS at the
address: mchipbbs.microchip.com

CompuServe Communications Network:

When using the BBS via the Compuserve Network,
in most cases, a local call is your only expense. The
Microchip BBS connection does not use CompuServe
membership services, therefore you do not need
CompuServe membership to join Microchip's BBS.
There is no charge for connecting to the Microchip BBS.

The procedure to connect will vary slightly from country
to country. Please check with your local CompuServe
agent for details if you have a problem. CompuServe
service allow multiple users various baud rates
depending on the local point of access.

The following connect procedure applies in most loca-
tions.

1. Set your modem to 8-bit, No parity, and One stop
(8N1). This is not the normal CompuServe setting
which is 7E1.

2. Dial your local CompusServe access humber.

3. Depress the <Enter> key and a garbage string will
appear because CompuServe is expecting a 7E1
setting.

4. Type +, depress the <Enter> key and “Host Nane: ”
will appear.

5. Type MCHIPBBS, depress the <Enter> key and you
will be connected to the Microchip BBS.

In the United States, to find the CompuServe phone
number closest to you, set your modem to 7E1 and dial
(800) 848-4480 for 300-2400 baud or (800) 331-7166
for 9600-14400 baud connection. After the system
responds with “Host Name: ”, type NETWORK, depress
the <Enter> key and follow CompuServe's directions.

For voice information (or calling from overseas), you
may call (614) 723-1550 for your local CompuServe
number.

Microchip regularly uses the Microchip BBS to distribute
technical information, application notes, source code,
errata sheets, bug reports, and interim patches for
Microchip systems software products. For each SIG, a
moderator monitors, scans, and approves or disap-
proves files submitted to the SIG. No executable files
are accepted from the user community in general to
limit the spread of computer viruses.

Systems Information and Upgrade Hot Line

The Systems Information and Upgrade Line provides
system users a listing of the latest versions of all of
Microchip's development systems software products.
Plus, this line provides information on how customers
can receive any currently available upgrade kits.The
Hot Line Numbers are:

1-800-755-2345 for U.S. and most of Canada, and
1-602-786-7302 for the rest of the world.

970301

Trademarks: The Microchip name, logo, PIC, PICSTART,
PICMASTER and PRO MATE are registered trademarks
of Microchip Technology Incorporated in the U.S.A. and
other countries. FlexROM, MPLAB and fuzzyL AB, are
trademarks and SQTP is a service mark of Microchip in
the U.S.A.

fuzzyTECH is a registered trademark of Inform Software
Corporation. IBM, IBM PC-AT are registered trademarks
of International Business Machines Corp. Pentium is a
trademark of Intel Corporation. Windows is a trademark
and MS-DOS, Microsoft Windows are registered trade-
marks of Microsoft Corporation. CompuServe is a regis-
tered trademark of CompuServe Incorporated.

All other trademarks mentioned herein are the property of
their respective companies.
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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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