






























































































































































PIC17C4X

FIGURE 9-2: RA2 AND RA3 BLOCK FIGURE 9-3: RA4 AND RA5 BLOCK
DIAGRAM DIAGRAM

Data Bus ) ) )
7 . Serial port input signal

> |
T Data Bus

Q D
RD_PORTA RD_PORTA
(Q2) (Q2)
Q ok Serial port output signal
WR_PORTA erial port output signals
(Q4)
Note: I/O pins have protection diodes to Vss. E = SPEN,SYNC,TXEN, CREN, SREN for RA4

OE = SPEN (SYNC+SYNC,CSRC) for RA5

Note: I/O pins have protection diodes to VDD and Vss.

TABLE 9-1: PORTA FUNCTIONS

Name Bit0 |Buffer Type Function
RAO/INT bit0 ST Input or external interrupt input.
RA1/TOCKI bitl ST Input or clock input to the TMRO timer/counter, and/or an external interrupt input.
RA2 bit2 ST Input/Output. Output is open drain type.
RA3 bit3 ST Input/Output. Output is open drain type.
RA4/RX/DT | bit4 ST Input or USART Asynchronous Receive or USART Synchronous Data.
RA5/TX/CK bit5 ST Input or USART Asynchronous Transmit or USART Synchronous Clock.
RBPU bit7 N Control bit for PORTB weak pull-ups.

Legend: ST = Schmitt Trigger input.
TABLE 9-2: REGISTERS/BITS ASSOCIATED WITH PORTA

Value on Value on all

Address Name Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Power-on other resets
Reset (Notel)

10h, Bank 0 PORTA RBPU N RA5 RA4 RA3 RA2 RAL/TOCKI | RAO/INT 0- XX XXXX 0-uu uuuu
05h, Unbanked | TOSTA INTEDG | TOSE TOCS PS3 PS2 PS1 PSO N 0000 000- 0000 000-
13h, Bank 0 RCSTA SPEN RC9 SREN | CREN N FERR OERR RC9D 0000 - 00x 0000 -00u
15h, Bank 0 TXSTA CSRC TX9 TXEN [ SYNC N N TRMT TX9D 0000 --1x 0000 --1u
Legend: x =unknown, u = unchanged, - = unimplemented reads as '0". Shaded cells are not used by PORTA.

Note 1: Other (non power-up) resets include: external reset through MCLR and the Watchdog Timer Reset.
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9.2 PORTB and DDRB Register s

PORTB is an 8-bit wide bi-directional port. The corre-
sponding data direction register is DDRB. A '1'in DDRB
conbgures the corresponding port pin as an input. A '0'
in the DDRB register conbgures the corresponding port
pin as an output. Reading PORTB reads the status of
the pins, whereas writing to it will write to the port latch.

Each of the PORTB pins has a weak internal pull-up. A
single control bit can turn on all the pull-ups. This is
done by clearing the RBPU (PORTA<7>) bit. The weak
pull-up is automatically turned off when the port pin is
conbgured as an output. The pull-ups are enabled on
any reset.

PORTB also has an interrupt on change feature. Only
pins conbgured as inputs can cause this interrupt to
occur (i.e. any RB7:RBO pin conbgured as an output is
excluded from the interrupt on change comparison).
The input pins (of RB7:RB0) are compared with the
value in the PORTB data latch. The OmismatchO outputs
of RB7:RBO are OROed together to generate the
PORTB Interrupt Flag RBIF (PIR<7>).

This interrupt can wake the device from SLEEP. The
user, in the interrupt service routine, can clear the inter-
rupt by:

a) Read-Write PORTB (such as; MOVPF PORTB,
PORTB). This will end mismatch condition.

b) Then, clear the RBIF bit.

A mismatch condition will continue to set the RBIF bit.
Reading then writing PORTB will end the mismatch
condition, and allow the RBIF bit to be cleared.

This interrupt on mismatch feature, together with soft-
ware conbgurable pull-ups on this port, allows easy
interface to a key pad and make it possible for wake-up
on key-depression. For an example, refer to AN552 in
the Embedded Control Handbook.

The interrupt on change feature is recommended for
wake-up on operations where PORTB is only used for
the interrupt on change feature and key depression
operation.

FIGURE 9-4: BLOCK DIAGRAM OF RB<7:4> AND RB<1:0> PORT PINS
Peripheral Data in
RBPU (PORTA<7>)
Weak T
Pull-Up Match Signal_ ?
from other,
port pins :

Port
Input Latch

RBIF

L

Data Bus

RD_DDRB (Q2)

RD_PORTB (Q2)

et

Port

Q WR_DDRB (Q4
“cK — @9

Data

Note: I/0 pins have protection diodes to VDD and Vss.

WR_PORTB (Q4)

“CK
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FIGURE 9-5: BLOCK DIAGRAM OF RB3 AND RB2 PORT PINS

Peripheral Data in

RBPU (PORTA<7>)
Weak
Pull-Up :H_@ Match Sigifal =~~~ "N """ - )
from other.

port pins !

RBIF

Port
Input Latch

{}ﬂ Data Bus

RD_DDRB (Q2)

T RD_PORTB (Q2)

D
OE o
WR_DDRB (Q4)
“CK

D ! R

Port Q
Data Q WR_PORTB (Q4)

CK

PWM_output
PWM_select

Note: I/0 pins have protection diodes to VDD and Vss.
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Example 9-1 shows the instruction sequence to initial- EXAMPLE 9-1: INITIALIZING PORTB
ize PORTB. The Bank Select Register (BSR) must be
selected to Bank 0 for the port to be initialized. MWVLB 0 Sel ect Bank 0
CLRF PORTB ; Initialize PORTB by clearing
; output data |atches
MOVLW 0OxCF ; Value used to initialize
; data direction
MOV DDRB ; Set RB<3:0> as inputs
RB<5: 4> as out puts
; RB<7: 6> as i nputs
TABLE 9-3: PORTB FUNCTIONS
Name Bit Buffer Type Function
RBO/CAP1 bit0 ST Input/Output or the RBO/CAP1 input pin. Software programmable weak pull-
up and interrupt on change features.
RB1/CAP2 bitl ST Input/Output or the RB1/CAP2 input pin. Software programmable weak pull-
up and interrupt on change features.
RB2/PWM1 bit2 ST Input/Output or the RB2/PWML1 output pin. Software programmable weak
pull-up and interrupt on change features.
RB3/PWM2 bit3 ST Input/Output or the RB3/PWM2 output pin. Software programmable weak
pull-up and interrupt on change features.
RB4/TCLK12 bit4 ST Input/Output or the external clock input to Timerl and Timer2. Software pro-
grammable weak pull-up and interrupt on change features.
RB5/TCLK3 bit5 ST Input/Output or the external clock input to Timer3. Software programmable
weak pull-up and interrupt on change features.
RB6 bit6 ST Input/Output pin. Software programmable weak pull-up and interrupt on
change features.
RB7 bit7 ST Input/Output pin. Software programmable weak pull-up and interrupt on
change features.

Legend: ST = Schmitt Trigger input.

TABLE 9-4. REGISTERS/BITS ASSOCIATED WITH PORTB
Value on Value onall
Address Name Bit7 | Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Power-on rgtsheetrs
Reset (Note1)
12h, Bank 0 PORTB PORTB data latch XXXX XXXX| uuuu uuuu
11h, Bank 0 DDRB Data direction register for PORTB 1111 1111 1111 1111
10h, Bank 0 PORTA RBPU N RAS5 RA4 RA3 RA2 RA1/TOCKI| RAO/INT | 0- xx XXxxX | O-uu uuuu
06h, Unbanked | CPUSTA N N STKAV | GLINTD T 0 PD N N --11 11-- | --11 qg--
07h, Unbanked | INTSTA PEIF | TOCKIF TOIF INTF PEIE TOCKIE TOIE INTE | 0000 0000| 0000 0000
16h, Bank 1 PIR RBIF | TMR3IF| TMR2IF | TMR1IF | CA2IF CALlIF TXIF RCIF | 0000 0010| 0000 0010
17h, Bank 1 PIE RBIE | TMR3IE| TMR2IE [ TMRLIE | CA2IE CALIE TXIE RCIE | 0000 0000| 0000 0000
16h, Bank 3 TCON1 | CA2ED1| CA2EDO| CA1ED1 | CA1EDO T16 TMR3CS| TMR2CS | TMR1CS | 0000 0000| 0000 0000
17h, Bank 3 TCON2 | CA20VF| CA1OVF| PWM20ON | PWM1ON| CA1/PR3| TMR3ON| TMR2ON | TMR1ON| 0000 0000| 0000 0000
Legend: x =unknown, u = unchanged, - = unimplemented read as '0', g = Value depends on condition.

Shaded cells are not used by PORTB.

Note 1:

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

O 1996 Microchip Technology Inc.
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9.3 PORTC and DDRC Reqister s

PORTC is an 8-bit bi-directional port. The correspond-
ing data direction register is DDRC. A '1' in DDRC con-
bgures the corresponding port pin as an input. A '0' in
the DDRC register conbgures the corresponding port
pin as an output. Reading PORTC reads the status of
the pins, whereas writing to it will write to the port latch.
PORTC is multiplexed with the system bus. When
operating as the system bus, PORTC is the low order
byte of the address/data bus (AD7:ADO). The timing for
the system bus is shown in the Electrical Characteris-
tics section.

Note:  This port is conbgured as the system bus
when the device®s conbguration bits ar
selected to Microprocessor or Extended
Microcontroller modes. In the two other
microcontroller modes, this port is a gen-
eral purpose I/O.

4%

Example 9-2 shows the instruction sequence to initial-
ize PORTC. The Bank Select Register (BSR) must be
selected to Bank 1 for the port to be initialized.

EXAMPLE 9-2: INITIALIZING PORTC

MOVLB 1 ;. Select Bank 1

CLRF PORTC ; Initialize PORTC data
; | at ches before setting
; the data direction
; register

MOVLW OxCF ; Value used to initialize
; data direction

MOV DDRC Set RC<3:0> as inputs

; RC<5: 4> as out puts
RC<7: 6> as inputs

FIGURE 9-6: BLOCK DIAGRAM OF RC<7:0> PORT PINS

to D_Bus® IR
/‘/ INSTRUCTION READ
| _ | ) Data Bus
L= LT
Input
Buffer
RD_PORTC
0 Port 0
|Data WR_PORTC
CK
L‘/ RD_DDRC
Q
WR_DDRC
 CK =
R S
J EX_EN
DATA/ADDR_OUT SYS BUS
DRV SYS Control
Note: I/0O pins have protection diodes to VDD and Vss.
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TABLE 9-5: PORTC FUNCTIONS

Name Bit | Buffer Type Function
RCO/ADO bit0 TTL Input/Output or system bus address/data pin.
RC1/AD1 bitl TTL Input/Output or system bus address/data pin.
RC2/AD2 bit2 TTL Input/Output or system bus address/data pin.
RC3/AD3 bit3 TTL Input/Output or system bus address/data pin.
RC4/AD4 bit4 TTL Input/Output or system bus address/data pin.
RC5/AD5 bit5 TTL Input/Output or system bus address/data pin.
RC6/AD6 bit6 TTL Input/Output or system bus address/data pin.
RC7/AD7 bit7 TTL Input/Output or system bus address/data pin.

Legend: TTL =TTL input.

TABLE 9-6: REGISTERS/BITS ASSOCIATED WITH PORTC

Value on Value on all
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Power-on other resets
Reset (Notel)
RC7/ RC6/ RC5/ RC4/ RC3/ RC2/ RC1/ RCO/
11h, Bank 1 | PORTC AD7 AD6 AD5 AD4 AD3 AD2 AD1L ADO XXXX XXXX uuuu uuuu
10h, Bank 1 | DDRC Data direction register for PORTC 1111 1111 | 1111 1111

Legend: x =unknown, u = unchanged.
Note 1: Other (non power-up) resets include: external reset through MCLR and the Watchdog Timer Reset.
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9.4 PORTD and DDRD Reaqister s

PORTD is an 8-bit bi-directional port. The correspond-
ing data direction register is DDRD. A '1' in DDRD con-
pgures the corresponding port pin as an input. A '0" in
the DDRC register conbgures the corresponding port
pin as an output. Reading PORTD reads the status of
the pins, whereas writing to it will write to the port latch.
PORTD is multiplexed with the system bus. When
operating as the system bus, PORTD is the high order
byte of the address/data bus (AD15:AD8). The timing
for the system bus is shown in the Electrical Character-
istics section.

Note:  This port is conbgured as the system bus
when the device®s conbguration bits ar
selected to Microprocessor or Extended
Microcontroller modes. In the two other
microcontroller modes, this port is a gen-
eral purpose I/O.

4%

Example 9-3 shows the instruction sequence to initial-
ize PORTD. The Bank Select Register (BSR) must be
selected to Bank 1 for the port to be initialized.

EXAMPLE 9-3: INITIALIZING PORTD
MOVLB 1 ;. Select Bank 1

CLRF PORTD Initialize PORTD data
; | at ches before setting
; the data direction
; register

MOVLW OxCF ; Value used to initialize
; data direction

MOV DDRD Set RD<3:0> as inputs

; RD<5: 4> as out puts
RD<7: 6> as inputs

FIGURE 9-7: PORTD BLOCK DIAGRAM (IN I/O PORT MODE)

toD_Bus® IR
/‘/ INSTRUCTION READ
| ] . Data Bus
L= LT
Input
Buffer
RD_PORTD
0 go[t 0
ata
WR_PORTD
- ~_cK |
\/‘/ RD_DDRD
Q
WR_DDRD
“CK =
R S
l EX_EN
DATA/ADDR_OUT SYS BUS
DRV_SYS Control
Note: I/O pins have protection diodes to VDD and Vss.
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TABLE 9-7: PORTD FUNCTIONS

Name Bit Buffer Type Function
RDO/AD8 bit0 TTL Input/Output or system bus address/data pin.
RD1/AD9 bitl TTL Input/Output or system bus address/data pin.
RD2/AD10 bit2 TTL Input/Output or system bus address/data pin.
RD3/AD11 bit3 TTL Input/Output or system bus address/data pin.
RD4/AD12 bit4 TTL Input/Output or system bus address/data pin.
RD5/AD13 bit5 TTL Input/Output or system bus address/data pin.
RD6/AD14 bité TTL Input/Output or system bus address/data pin.
RD7/AD15 bit7 TTL Input/Output or system bus address/data pin.

Legend: TTL =TTL input.

TABLE 9-8: REGISTERS/BITS ASSOCIATED WITH PORTD

Value on Value on all
Address Name Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Power-on other resets
Reset (Notel)
RD7/ RD6/ RD5/ RD4/ RD3/ RD2/ RD1/ RDO/
13h, Bank 1 | PORTD AD15 | AD14 AD13 AD12 AD11 AD10 AD9 ADg | XXXX XXXX | uuuu uuuu
12h, Bank 1 | DDRD Data direction register for PORTD 1111 1111 | 1111 1111

Legend: x =unknown, u = unchanged.
Note 1: Other (non power-up) resets include: external reset through MCLR and the Watchdog Timer Reset.
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9.4.1 PORTE AND DDRE REGISTER

PORTE is a 3-bit bi-directional port. The corresponding
data direction register is DDRE. A '1' in DDRE conbg-
ures the corresponding port pin as an input. A '0" in the
DDRE register conbgures the corresponding port pin
as an output. Reading PORTE reads the status of the
pins, whereas writing to it will write to the port latch.
PORTE is multiplexed with the system bus. When
operating as the system bus, PORTE contains the con-
trol signals for the address/data bus (AD15:ADO).
These control signals are Address Latch Enable (ALE),
Output Enable (OE), and Write (WR). The control sig-
nals OE and WR are active low signals. The timing for
the system bus is shown in the Electrical Characteris-
tics section.

Note:  This port is conbgured as the system bus
when the deviceOs conbguration bits ar
selected to Microprocessor or Extended
Microcontroller modes. In the two other
microcontroller modes, this port is a gen-
eral purpose I/O.

D

Example 9-4 shows the instruction sequence to initial-
ize PORTE. The Bank Select Register (BSR) must be
selected to Bank 1 for the port to be initialized.

EXAMPLE 9-4: INITIALIZING PORTE
MOVLB 1 ; Select Bank 1

CLRF PORTE ; Initialize PORTE data
; | at ches before setting
; the data direction
; register

MOVLW 0x03 ; Value used to initialize
; data direction

MOVWF  DDRE Set RE<1: 0> as inputs

RE<2> as outputs
RE<7: 3> are al ways
read as '0'

FIGURE 9-8: PORTE BLOCK DIAGRAM (IN I/O PORT MODE)
| ] . | Data Bus
| LT |
TTL
Input f
Buffer
—‘7 RD_PORTE
OPOL Q
|pata WR_PORTE
“LCK
|
L‘/ RD_DDRE
Q
~CK WR_DDRE
R S
EX_EN
CNTL | sysBus

DRV SYS Control

Note: I/O pins have protection diodes to VbbD and Vss.
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TABLE 9-9: PORTE FUNCTIONS

Name Bit Buffer Type Function

REO/ALE bit0 TTL Input/Output or system bus Address Latch Enable (ALE) control pin.
RE1/OE bitl TTL Input/Output or system bus Output Enable (OE) control pin.
RE2/WR bit2 TTL Input/Output or system bus Write (WR) control pin.

Legend: TTL =TTL input.

TABLE 9-10: REGISTERS/BITS ASSOCIATED WITH PORTE

Value on Value on all
Address Name Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Power-on other resets
Reset (Notel)
15h, Bank 1 | PORTE N N N N N RE2/WR | RE1/OE | REO/ALE| ---- -XXX | ---- -uuu
14h, Bank 1 | DDRE Data direction register for PORTE cee- 2111 | ---- -121
Legend: x =unknown, u =unchanged, - = unimplemented read as '0'. Shaded cells are not used by PORTE.

Note 1: Other (non power-up) resets include: external reset through MCLR and the Watchdog Timer Reset.
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9.5 1/0 Programming Considerations

9.5.1 BI-DIRECTIONAL I/O PORTS

Any instruction which writes, operates internally as a
read followed by a write operation. For example, the
BCF and BSF instructions read the register into the
CPU, execute the bit operation, and write the result
back to the register. Caution must be used when these
instructions are applied to a port with both inputs and
outputs debned. For example, aBSF operation on bit5
of PORTB will cause all eight bits of PORTB to be read
into the CPU. Then the BSF operation takes place on
bit5 and PORTB is written to the output latches. If
another bit of PORTB is used as a bi-directional 1/0O pin
(e.g. bit0) and it is debned as an input at this time, the
input signal present on the pin itself would be read into
the CPU and re-written to the data latch of this particu-
lar pin, overwriting the previous content. As long as the
pin stays in the input mode, no problem occurs. How-
ever, if bit0 is switched into output mode later on, the
content of the data latch may now be unknown.

Reading a port reads the values of the port pins. Writing
to the port register writes the value to the port latch.
When using read-modify-write instructions (BCF, BSF,
BTG etc.) on a port, the value of the port pins is read,
the desired operation is performed with this value, and
the value is then written to the port latch.

Example 9-5 shows the effect of two sequential
read-modify-write instructions on an 1/O port

EXAMPLE 9-5: READ MODIFY WRITE
INSTRUCTIONS ON AN
I/O PORT

; Initial PORT settings: PORTB<7:4> |nputs

; PORTB<3: 0> CQut put s
PORTB<7: 6> have pull-ups and are
; not connected to other circuitry

PORT latch PORT pins
BCF  PORTB, 7 Olpp pppp  11pp pppp
BCF PORTB, 6 10pp pppp  11pp pppp
BCF  DDRB, 7 10pp pppp  11pp pppp
BCF DDRB, 6 10pp pppp  10pp pppp

Not e that the user may have expected the
; pin values to be 00pp pppp. The 2nd BCF
; caused RB7 to be latched as the pin value

(Hi gh).

Note: A pin actively outputting a Low or High
should not be driven from external devices
in order to change the level on this pin (i.e.

Owired-orO, Owired-andO). The resulting hi

gh

output currents may damage the device.

95.2 SUCCESSIVE OPERATIONS ON I/O PORTS

The actual write to an I/0 port happens at the end of an
instruction cycle, whereas for reading, the data must be
valid at the beginning of the instruction cycle (Figure 9-
9). Therefore, care must be exercised if a write followed
by a read operation is carried out on the same |/O port.
The sequence of instructions should be such to allow
the pin voltage to stabilize (load dependent) before
executing the instruction that reads the values on that
I/O port. Otherwise, the previous state of that pin may
be read into the CPU rather than the OnewO state. When
in doubt, it is better to separate these instructions with
a NOP or another instruction not accessing this I/O port.

FIGURE 9-9: SUCCESSIVE I/0O OPERATION
. Q1] Q2] Q3] Q4] Q1] Q2| Q3] Q4] Q1; Q2| Q3| Q4] Q1| Q2| Q3| Q4] | .
' PC DY PC+1 X  PC+2 hY PC+3 ' This example shows a write to PORTB
Instruction * v 1 | v ' followed by a read from PORTB.
fetched ' MOVWF PORTB 'MOVF PORTBW ' ' ' Note that:
! write to ' ' + NOP ' NOP ' data setup time = (0.25 Tcy - TPD)
' PORTB ' ' ' ' ' where Tcy = instruction cycle.
' ' ' ' ' ' . fTPD = ;r)]mﬁaga\ltiorl]< delay
. T Therefore, at higher cloc
RB7:RBO , L X L ! frequencies, a write followed by a
: : : ' : : read may be problematic.
\ \ \ ! Port pin \ \
I I I .sampled here: \
Instruction [ [ [ [
o . MOVWF PORTB : MOVF PORTB,W., NOP .
! ! write to ! !
! ! PORTB ! !
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10.0 OVERVIEW OF TIMER
RESOURCES

The PIC17C4X has four timer modules. Each module
can generate an interrupt to indicate that an event has
occurred. These timers are called:

¥ TimerO - 16-bit timer with programmable 8-bit
prescaler

¥ Timerl - 8-bit timer

¥ Timer2 - 8-bit timer

¥ Timer3 - 16-bit timer

For enhanced time-base functionality, two input Cap-
tures and two Pulse Width Modulation (PWM) outputs
are possible. The PWMs use the TMR1 and TMR2
resources and the input Captures use the TMR3
resource.

10.1 TimerQ Overview

The Timer0 module is a simple 16-bit over3ow counter.
The clock source can be either the internal system
clock (Fosc/4) or an external clock.

The Timer0 module also has a programmable pres-
caler option. The PS3:PS0 bits (TOSTA<4:1>) deter-
mine the prescaler value. TMRO can increment at the
following rates: 1:1, 1:2, 1:4, 1:8, 1:16, 1:32, 1.64,
1:128, 1:256.

When TImer0Os clock source is an external clock, the
Timer0 module can be selected to increment on either
the rising or falling edge.

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

10.2 Timerl Overview

The TImer0 module is an 8-bit timer/counter with an 8-
bit period register (PR1). When the TMRL1 value rolls
over from the period match value to Oh, the TMR1IF
Rag is set, and an interrupt will be generated when
enabled. In counter mode, the clock comes from the
RB4/TCLK12 pin, which can also be selected to be the
clock for the Timer2 module.

TMR1 can be concatenated to TMR2 to form a 16-bit
timer. The TMRL1 register is the LSB and TMR2 is the
MSB. When in the 16-bit timer mode, there is a corre-
sponding 16-bit period register (PR2:PR1). When the
TMR2:TMR1 value rolls over from the period match
value to Oh, the TMR1IF Rag is set, and an interrupt
will be generated when enabled.

10.3 Timer2 Over view

The TMR2 module is an 8-bit timer/counter with an 8-
bit period register (PR2). When the TMR2 value rolls
over from the period match value to Oh, the TMR2IF
Bag is set, and an interrupt will be generated when
enabled. In counter mode, the clock comes from the
RB4/TCLK12 pin, which can also be selected to be the
clock for the TMR1 module.

TMR1 can be concatenated to TMR2 to form a 16-bit
timer. The TMR2 register is the MSB and TMR1 is the
LSB. When in the 16-bit timer mode, there is a corre-
sponding 16-bit period register (PR2:PR1). When the
TMR2:TMR1 value rolls over from the period match
value to Oh, the TMRL1IF Rag is set, and an interrupt
will be generated when enabled.

10.4 Timer3 O verview

The TImer3 module is a 16-bit timer/counter with a 16-
bit period register. When the TMR3H:TMR3L value
rolls over to Oh, the TMR3IF bit is set and an interrupt
will be generated when enabled. In counter mode, the
clock comes from the RB5/TCLK3 pin.

When operating in the dual capture mode, the period
registers become the second 16-bit capture register.

10.5 Role of the Timer/Counter s

The timer modules are general purpose, but have ded-
icated resources associated with them. TImerl and
Timer2 are the time-bases for the two Pulse Width
Modulation (PWM) outputs, while Timer3 is the time-
base for the two input captures.

O 1996 Microchip Technology Inc.
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NOTES:

DS30412C-page 66 O 1996 Microchip Technology Inc.



PIC17C4X

11.0 TIMERO

The Timer0 module consists of a 16-bit timer/counter,
TMRO. The high byte is TMROH and the low byte is
TMROL. A software programmable 8-bit prescaler
makes an effective 24-bit overf3ow timer. The clock
source is also software programmable as either the
internal instruction clock or the RAL/TOCKI pin. The
control bits for this module are in register TOSTA
(Figure 11-1).

FIGURE 11-1: TOSTA REGISTER (ADDRESS: 05h, UNBANKED)

RW-0 RW-0 RW-0 RW-0 RW-0 RW-0 RMW-0 Uu-0

[INTEDG| ToSE | Tocs | Ps3 | Ps2 | pst | Pso | RN | [R=Readablebit
bit7 bit0 W = Writable bit
U = Unimplemented,
Read as '0"
-n = Value at POR reset

bit 7: INTEDG: RAO/INT Pin Interrupt Edge Select bit
This bit selects the edge upon which the interrupt is detected
1 =Rising edge of RAO/INT pin generates interrupt
0 = Falling edge of RAQ/INT pin generates interrupt

bit 6: TOSE: TimerO Clock Input Edge Select bit
This bit selects the edge upon which TMRO will increment
WhenTOCS =0
1 =Rising edge of RAL/TOCKI pin increments TMRO and/or generates a TOCKIF interrupt
0 = Falling edge of RAL/TOCKI pin increments TMRO and/or generates a TOCKIF interrupt
WhenTOCS =1
DonOt care
bit 5: TOCS: Timer0 Clock Source Select bit
This bit selects the clock source for TMRO.
1 =Internal instruction clock cycle (Tcy)
0 =TOCKI pin
bit 4-1: PS3:PS0: Timer0 Prescale Selection bits
These bits select the prescale value for TMRO.

PS3:PS0O Prescale Value
0000 1:1
0001 1:2
0010 1:4
0011 1:8
0100 1:16
0101 1:32
0110 1.64
0111 1:128
IXXX 1:256

bit 0:  Unimplemented : Read as '0'
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11.1  TimerO Operation

When the TOCS (TOSTA<5>) bit is set, TMRO incre-
ments on the internal clock. When TOCS is clear, TMRO
increments on the external clock (RAL/TOCKI pin). The
external clock edge can be conbgured in software.
When the TOSE (TOSTA<6>) bit is set, the timer will
increment on the rising edge of the RA1/TOCKI pin.
When TOSE is clear, the timer will increment on the fall-
ing edge of the RAL/TOCKI pin. The prescaler can be
programmed to introduce a prescale of 1:1 to 1:256.
The timer increments from 0000h to FFFFh and rolls
over to 0000h. On overRow, the TMRO Interrupt Flag bit
(TOIF) is set. The TMRO interrupt can be masked by
clearing the corresponding TMRO Interrupt Enable bit
(TOIE). The TMRO Interrupt Flag bit (TOIF) is automati-
cally cleared when vectoring to the TMRO interrupt vec-
tor.

11.2 Using Timer0 with External Cloc__k

When the external clock input is used for Timer0, it is
synchronized with the internal phase clocks.
Figure 11-3 shows the synchronization of the external
clock. This synchronization is done after the prescaler.
The output of the prescaler (PSOUT) is sampled twice
in every instruction cycle to detect a rising or a falling
edge. The timing requirements for the external clock
are detailed in the electrical specibcation section for the
desired device.

11.2.1 DELAY FROM EXTERNAL CLOCK EDGE

Since the prescaler output is synchronized with the
internal clocks, there is a small delay from the time the
external clock edge occurs to the time TMRO is actually
incremented. Figure 11-3 shows that this delay is
between 3Tosc and 7Tosc. Thus, for example, mea-
suring the interval between two edges (e.g. period) will
be accurate within +4Tosc (2121 ns @ 33 MHz).

FIGURE 11-2: TIMERO MODULE BLOCK DIAGRAM

Interrupt on overf3ow
sets TOIF
(INTSTA<5>)

0 Prescaler
(8 stage
RA1/TOCKI Fosc/4 |1[ | asyncripple
- counter)

Synchronization{ | TMROH<8> | TMROL<8>

PSOUT

TOSE 4
(TOSTA<6>)
TOCS PS3:PSO
(TOSTA<5>) (TOSTA<4:1>)

]

Q2 Q4

FIGURE 11-3: TMRO TIMING WITH EXTERNAL CLOCK (INCREMENT ON FALLING EDGE)

Q11Q2|Q3 Q4EQ1

Prescaler :
output
(PSOUT)

Sampled
Prescaler
output

Q2| Q3 Q4EQ1 Q2| Q3 Q4EQ1 Q2| Q3 Q4E
\ \l é(note3)
1 N N

' (note 2)

Increment
TMRO

L
LT

TMRO

X1 oTmosr X1 T2

T 178

Note 1: The delay from the TOCKI edge to the TMRO increment is 3Tosc to 7Tosc.
2:- = PSOUT is sampled here.
3: The PSOUT high time is too short and is missed by the sampling circuit.
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11.3 Read/Write Consideration f or TMRO

Although TMRO is a 16-bit timer/counter, only 8-bits at
a time can be read or written during a single instruction
cycle. Care must be taken during any read or write.

11.3.1 READING 16-BIT VALUE

The problem in reading the entire 16-bit value is that
after reading the low (or high) byte, its value may
change from FFh to O0h.

Example 11-1 shows a 16-bit read. To ensure a proper
read, interrupts must be disabled during this routine.

EXAMPLE 11-1: 16-BIT READ

11.3.2 WRITING A 16-BIT VALUE TO TMRO

Since writing to either TMROL or TMROH will effectively
inhibit increment of that half of the TMRO in the next
cycle (following write), but not inhibit increment of the
other half, the user must write to TMROL brst and
TMROH next in two consecutive instructions, as shown
in Example 11-2. The interrupt must be disabled. Any
write to either TMROL or TMROH clears the prescaler.

EXAMPLE 11-2: 16-BIT WRITE

BSF  CPUSTA, GLINTD ;
MOVFP RAM L, TMROL ;
MOVFP RAM H, TMROH

BCF  CPUSTA, GLINTD ;

Di sabl e interrupt

Done, enable interrupt

MOVPF TMROL, TMPLO ;read low tnr0
MOVPF  TMROH, TMPHI ;read high tnrO
MOVFP  TMPLO, WREG ;tnmplo -> wreg
CPFSLT TMROL ;tnr0l < wreg?
RETURN ;no then return
MOVPF  TMROL, TMPLO ;read low tnrO
MOVPF  TMROH, TMPHI ;read high tnmo0
RETURN ;return

11.4 Prescaler_Assignments

Timer0 has an 8-bit prescaler. The prescaler assign-
ment is fully under software control; i.e., it can be
changed Oon the RyO during program execution. When
changing the prescaler assignment, clearing the pres-
caler is recommended before changing assignment.

The value of the prescaler is Ounknown,O and assigning
a value that is less then the present value makes it dif-
Pcult to take this unknown time into account.

FIGURE 11-4: TMROTIMING: WRITE HIGH OR LOW BYTE

'Q1]1Q2|Q3|Q4:Q1|1Q2[Q3[Q4.,0Q1(Q2[Q3[Q4,Q1|0Q2|Q3|Q4.0Q1|Q2|Q3|Q4
AD15:ADO

ALE — : :
TMROL | TO >< L TO+ >< © NewTO (NTO) >< C NewTo+1 Y
Fetch | . . : : :
o ' MOVFP W, TMROL ' MOVFP TMROL,W ' MOVFP TMROL,W ' MOVFP TMROL,W '
'”gg‘éﬁ‘t'gg . . Writtto TMROL . Read TMROL . ReadTMROL . Read TMROL .
X X ' (Value=NTO) . (Value=NTO0) ' (Value=NTO +1) !
TMROH | ! : >< I ! I
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FIGURE 11-5: TMRO READ/WRITE IN TIMER MODE

:Ql Q2 |Q3 |Q4 :Ql Q2 |Q3 |Q4 :Ql Q2 |Q3 |Q4 :Ql Q2 |Q3 |Q4 :Ql Q2 |Q3 |Q4 :Ql Q2 |Q3 |Q4 :

AD15:ADO ! ! ! ! ! ! !

ALE Vet \ , \ \ \ \

WR_TRMOL ' : ; : : : !

WR_TMROH L ; ; l ; ; ;

RD_TMROL ! : : : : l \

TMROH ' EDGE S ; ; ;

TMROL FE X . FF X | 56 : X1 st X 58 N

! MOVFP ' MOVFP ' MOVPF : MOVPF ' MOVPF ' MOVPF '

Instruction (: DATAL,TMROL DATAH,TMROH | TMROL,W ' TMROLW , TMROLW | TMROLW |

fetched . Write TMROL  Write TMROH . Read TMROL , Read TMROL : Read TMROL . Read TMROL

on (. Previously . MOVFP = = MOVFP . MOVPF ' MOVPF ' MOVPF

Instruction ' Fetched . DATAL, TMROL, DATAH,TMROH' ~ TMROL,W ,  TMROLW |, TMROLW |

executed 1. Instruction + Write TMROL . Write TMROH , Read TMROL: Read TMROL: Read TMROL :

In this example, old TMRO value is 12FEh, new value of AB56h is written.
TABLE 11-1: REGISTERS/BITS 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 O Power-on other resets
Reset (Notel)
05h, Unbanked TOSTA INTEDG TOSE TOCS PS3 PS2 PS1 PSO N 0000 000- 0000 000-
06h, Unbanked | CPUSTA N N STKAV | GLINTD TO PD N N --11 11-- --11 qg--
07h, Unbanked INTSTA PEIF TOCKIF TOIF INTF PEIE | TOCKIE | TOIE | INTE | 0000 0000 | 0000 0000
0Bh, Unbanked TMROL TMRO register; low byte XXXX XXXX uuuu uuuu
0Ch, Unbanked | TMROH TMRO register; high byte XXXX XXXX uuuu uuuu
Legend:  x =unknown, u = unchanged, - = unimplemented read as a '0', q - value depends on condition, Shaded cells are not used by Timer0.

Note 1: Other (non power-up) resets include: external reset through MCLR and the Watchdog Timer Reset.
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12.0 TIMER1, TIMERZ, TIMERS,
PWMS AND CAPTURES

The PIC17C4X has a wealth of timers and time-based
functions to ease the implementation of control applica-
tions. These time-base functions include two PWM out-
puts and two Capture inputs.

Timerl and Timer2 are two 8-bit incrementing timers,
each with a period register (PR1 and PR2 respectively)
and separate overf3ow interrupt Rags. Timerl and
Timer2 can operate either as timers (increment on
internal Fosc/4 clock) or as counters (increment on fall-
ing edge of external clock on pin RB4/TCLK12). They
are also software conbgurable to operate as a single
16-bit timer. These timers are also used as the
time-base for the PWM (pulse width modulation) mod-
ule.

Timer3 is a 16-bit timer/counter consisting of the
TMR3H and TMR3L registers. This timer has four other
associated registers. Two registers are used as a 16-bit
period register or a 16-bit Capturel register
(PR3H/CA1H:PR3L/CA1L). The other two registers are
strictly the Capture2 registers (CA2H:CA2L). Timer3 is
the time-base for the two 16-bit captures.

TMR3 can be software conbgured to increment from
the internal system clock or from an external signal on
the RB5/TCLKS3 pin.

Figure 12-1 and Figure 12-2 are the control registers
for the operation of Timerl, Timer2, and Timer3, as well
as PWM1, PWM2, Capturel, and Capture2.

FIGURE 12-1: TCON1 REGISTER (ADDRESS: 16h, BANK 3)

RW-0 RW-0 RW-0 RW-0 RW-0 RW-0 RW-0 RW-0

|CA2ED1|CA2EDO|CALED1|[CAIEDO| T16 | TMR3CS|TMR2CS|TMRICS| |R = Readable bit

bit7

00 = Capture on every falling edge

01 = Capture on every rising edge

10 = Capture on every 4th rising edge
11 = Capture on every 16th rising edge

00 = Capture on every falling edge

01 = Capture on every rising edge

10 = Capture on every 4th rising edge
11 = Capture on every 16th rising edge

bit 3: T16: Timerl:Timer2 Mode Select bit
1 =Timerl and Timer2 form a 16-bit timer
0 =Timerl and Timer2 are two 8-bit timers

bit 2: TMR3CS: Timer3 Clock Source Select bit

0 =TMR3 increments off the internal clock
bit 1: TMR2CS: Timer2 Clock Source Select bit

0 =TMR2 increments off the internal clock
bit 0: TMR1CS: Timerl Clock Source Select bit

0 =TMR1 increments off the internal clock

bit 7-6: CA2ED1:CA2EDO: Capture2 Mode Select bits

bit 5-4: CA1ED1:CA1EDO: Capturel Mode Select bits

1 =TMR3 increments off the falling edge of the RB5/TCLK3 pin

1 =TMR2 increments off the falling edge of the RB4/TCLK12 pin

1 =TMR1 increments off the falling edge of the RB4/TCLK12 pin

bItO W = Writable bit
-n = Value at POR reset

O 1996 Microchip Technology Inc.
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FIGURE 12-2: TCON2 REGISTER (ADDRESS: 17h, BANK 3)

R-0

R-0 RW-0 RW-0 RW-0 RW-0 RW-0 RW-0

|CA20VF|CA10VF| PWM20ON|PWM10ON|CA1/PR3| TMR3ON [TMR20ON|TMR1ON| |R = Readable bit

bit7
bit 7:

bit 6:

bit 5:

bit 4:

bit 3:

bit 2:

bit 1:

bit O:

b|t0 W = Writable bit
-n = Value at POR reset

CA20VF: Capture2 Overf3ow Status bit

This bit indicates that the capture value had not been read from the capture register pair (CA2H:CA2L)
before the next capture event occurred. The capture register retains the oldest unread capture value (last
capture before overf3ow). Subsequent capture events will not update the capture register with the Timer3
value until the capture register has been read (both bytes).

1 =OverBow occurred on Capture?2 register

0 = No overfBow occurred on Capture?2 register

CA10VF: Capturel Overf3ow Status bit

This bit indicates that the capture value had not been read from the capture register pair
(PR3H/CA2H:PR3L/CAZ2L) before the next capture event occurred. The capture register retains the old-
est unread capture value (last capture before overf3ow). Subsequent capture events will not update the
capture register with the TMR3 value until the capture register has been read (both bytes).

1 =OverBow occurred on Capturel register

0 = No overf3ow occurred on Capturel register

PWM20ON: PWM2 On bit
1 =PWM2 is enabled (The RB3/PWM2 pin ignores the state of the DDRB<3> hit)
0 =PWM2 is disabled (The RB3/PWM2 pin uses the state of the DDRB<3> bit for data direction)

PWM1ON: PWM1 On bit
1 =PWML1 is enabled (The RB2/PWML1 pin ignores the state of the DDRB<2> bit)
0 =PWML1 is disabled (The RB2/PWML pin uses the state of the DDRB<2> hit for data direction)

CA1/PR3: CA1/PR3 Register Mode Select bit

1 =Enables Capturel (PR3H/CA1H:PR3L/CALL is the Capturel register. Timer3 runs without
a period register)

0 = Enables the Period register (PR3H/CA1H:PR3L/CALL is the Period register for Timer3)
TMR3ON: Timer3 On bit

1 = Starts Timer3
0 = Stops Timer3

TMR2ON: Timer2 On bit

This bit controls the incrementing of the Timer2 register. When Timer2:Timer1 form the 16-bit timer (T16
is set), TMR20ON must be set. This allows the MSB of the timer to increment.

1 = Starts Timer2 (Must be enabled if the T16 bit (TCON1<3>) is set)

0 = Stops Timer2

TMR1ON: Timerl On bit

When T16 is set (in 16-bit Timer Mode)
1 = Starts 16-bit Timer2:Timerl

0 = Stops 16-bit Timer2:Timerl

When T16 is clear (in 8-bit Timer Mode)
1 = Starts 8-bit Timerl

0 = Stops 8-bit Timerl
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PIC17/C4X

|Applicable Devices |42 |R42[42A|43|R43(44]

FIGURE 18-17:loL vs. VoL, VDD = 5V
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£ w0
e / Min @ +85°C
40
—
20 /
10
0
0.0 05 1.0 15 2.0 25 3.0
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FIGURE 18-18: VTH (INPUT THRESHOLD VOLTAGE) OF I/O PINS (TTL) vs. VDD
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|Applicable Devices |42 |R42[42A|43|R43(44]

FIGURE 18-19: VTH, VIL of I/O PINS (SCHMITT TRIGGER) vs. VDD

5.0
VIH, me{x (-40°C tol+85°C) (\
4.5 | I
VIH, typ (25°C \%
4.0 | o
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35
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>
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= | L
A
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| So— —
10 — oo m— ——
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| >
0.0
2.0 25 Q 30 35 4.0 45 5.0 5.5 6.0
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FIGURE 18-20: VTH (INPUT THRESHOLD VOLTAGE) OF OSC1 INPUT
(IN XT AND LF MODES) vs. V DD
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NOTES:
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|Applicable Devices [42|R42[42A|43|R43(44]
19.0 PIC17CR42/42A/43/R43/44 ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

Ambient temperature UNAET DIAS..........cooiiiiiiiiii et nes -55 to +1250C
SEOrage EIMPEIATUIE ...ttt e e e et e e e e e et e e e e e s e e e e e s e s e e e e e e e asnnneeeeeennnnneas -650C to +1500C
Voltage 0N VDD With TESPECE 10 WSS ...ueiiiiiiiieiiiie ittt ettt sttt e st e st e e sbe e e e sbb e e e ante e e snaeeesnbeeas 0to +7.5V
Voltage on MCLR With reSpect t0 VSS (NOE 2) .......ccovvouiuieiieiereeeeteteeeee ettt eseaeas -0.6V to +14V
Voltage on RA2 and RA3 With FTESPECE 10 VSS.....ccuuiiiiiiieiiiie ettt ettt s e e e et e e e -0.6V to +14V
Voltage on all other pins With reSPECE 10 VSS ....ciiiiiiiiiiii et -0.6V to VoD + 0.6V
Total POWEr diSSIPALION (NOLE L) .....ciuiieeiiiieiiitiee it et e sttt e ettt e st e e s sttt e e ssbeeeabbe e e sateeeanbeeeebbeeeanbeeessbeeesanbeeesnbeeeaneeean 1.0W

Maximum current out of Vss pin(s) - total

Maximum current into VDD pin(s) - total

Input clamp current, Ik (VI <0 or VI > VDD)

Output clamp current, IOK (VO < 0 OF VO 3 VDD) ...ceeiuriiiiiieeiiiieeaiieeesiteeestteeastiee e siteeesnseeessbeeesteeesnneeeesnneeesneeesnnnes

Maximum output current sunk by any 1/O pin (except RA2 and RA3)
Maximum output current sunk by RA2 or RA3 pins

Maximum output current sourced BY any 1/O PN .......coeiiiiiiiiii e
Maximum current sunk by PORTA and PORTB (COMDINE) .....cccuuiiiiiiieiiiee e
Maximum current sourced by PORTA and PORTB (combined)
Maximum current sunk by PORTC, PORTD and PORTE (COMBINE).........ccooiiiiiiiiiiiiiiiieeeeieeee e
Maximum current sourced by PORTC, PORTD and PORTE (combined)
Note 1: Power dissipation is calculated as follows: Pdis = VoD x {IDD - & IoH} + & {(VDD-VOH) x loH} + & (VoL x loL)

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

NOTICE: Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the
device. This is a stress rating only and functional operation of the device at those or any other conditions above
those indicated in the operation listings of this specibcation is not implied. Exposure to maximum rating conditions for
extended periods may affect device reliability.
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|Applicable Devices [42|R42[42A[43|R43(44 ]

CROSS REFERENCE OF DEVICE SPECS FOR OSCILLATOR CONFIGURATIONS

AND FREQUENCIES OF OPERATION (COMMERCIAL DEVICES)

TABLE 19-1:
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19.1

|Applicable Devices [42|R42[42A|43|R43(44]

DC CHARACTERISTICS: PIC17CR42/42A/43/R43/44-16 (Commercial, Industrial)

PIC17CR42/42A/43/R43/44-25 (Commercial, Industrial)
PIC17CR42/42A/43/R43/44-33 (Commercial, Industrial)

Standard Operating Conditions (unless otherwise stated)
Operating temperature
DC CHARACTERISTICS -400C £ TA £ +850C for industrial and
odc £ TA £ +700C for commercial
Parameter
No. Sym Characteristic Min  Typ Max Units Conditions
D001 VDD | Supply Voltage 45 b 6.0 \%
D002 VDR RAM Data Retention 15* b b \% Device in SLEEP mode
Voltage (Note 1)
D003 VPOR | VDD start voltage to b \ss b \% See section on Power-on Reset for
ensure internal details
Power-on Reset signal
D004 SvDD | VDD rise rate to 0.060*| b b | mV/ms| See section on Power-on Reset for
ensure internal details
Power-on Reset signal
D010 IDD Supply Current b 3 6 mA |Fosc =4 MHz (Note 4)
D011 (Note 2) b 6 12 * mA |Fosc =8 MHz
D012 b 11 | 24~ mA |Fosc =16 MHz
D013 b 19 38 mA |Fosc =25 MHz
D015 b 25 50 mA |Fosc = 33 MHz
D014 b 95 | 150 mA | Fosc = 32 kHz,
WDT enabled (EC osc conbguration)
D020 IPD Power-down b 10 40 mA | VDD = 5.5V, WDT enabled
D021 Current (Note 3) b <1 5 mA | VDD = 5.5V, WDT disabled

Note 1:

These parameters are characterized but not tested.

Data in "Typ" column is at 5V, 250C unless otherwise stated. These parameters are for design guidance only
and are not tested.

This is the limit to which VDD can be lowered in SLEEP mode without losing RAM data.

The supply current is mainly a function of the operating voltage and frequency. Other factors such as I/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 VbD or Vss, TOCKI = VDD,
MCLR = VDD; WDT enabled/disabled as specibed.

Current consumed from the oscillator and 1/00s driving external capacitive or resistive loads needs to be con-
sidered.

For the RC oscillator, the current through the external pull-up resistor (R) can be estimated as:\bD / (2 - R).
For capacitive loads, the current can be estimated (for an individual I/O pin) as (CL - VDD) - f

CL = Total capacitive load on the I/O pin; f = average frequency the 1/O pin switches.

The capacitive currents are most signiPcant when the device is conbgured for external execution (includes
extended microcontroller mode).

. The power down current in SLEEP mode does not depend on the oscillator type. Power-down current is mea-

sured with the part in SLEEP mode, with all I/O pins in hi-impedance state and tied to VbD and Vss.
For RC osc conbguration, 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.
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19.2

DC CHARACTERISTICS: PIC17LC42A/43/LC44 (Commercial, Industrial)
PIC17LCR42/43 (Commercial, Industrial)

Standard Operating Conditions (unless otherwise stated)
Operating temperature
DC CHARACTERISTICS -400C £ TA £ +850C for industrial and
oac £ TA £ +700C for commercial
Parameter
No. Sym Characteristic Min  Typ Max Units Conditions
D001 VDD | Supply Voltage 2.5 b 6.0 \%
D002 VDR RAM Data Retention 15* b b \% Device in SLEEP mode
Voltage (Note 1)
D003 VPOR | VDD start voltage to b \ss b \% See section on Power-on Reset for
ensure internal details
Power-on Reset signal
D004 SvbD | VDD rise rate to 0.060*| b b mV/ms| See section on Power-on Reset for
ensure internal details
Power-on Reset signal
D010 IDD Supply Current b 3 6 mA |Fosc =4 MHz (Note 4)
D011 (Note 2) b 6 12 * mA |Fosc =8 MHz
D014 b 95 | 150 mA | Fosc = 32 kHz,
WDT disabled (EC osc conbguration)
D020 IPD Power-down b 10 40 mA | VDD = 5.5V, WDT enabled
D021 Current (Note 3) b <1 5 mA | VDD = 5.5V, WDT disabled

Note 1:

These parameters are characterized but not tested.

Data in "Typ" column is at 5V, 250C unless otherwise stated. These parameters are for design guidance only
and are not tested.

This is the limit to which VDD can be lowered in SLEEP mode without losing RAM data.

The supply current is mainly a function of the operating voltage and frequency. Other factors such as I/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:

OSCl=external square wave, from rail to rail; all /0O pins tristated, pulled to VbD or Vss, TOCKI = Vbb, MCLR
= VDD; WDT enabled/disabled as specibed.

Current consumed from the oscillator and 1/00s driving external capacitive or resistive loads needs to be con-
sidered.

For the RC oscillator, the current through the external pull-up resistor (R) can be estimated as:\bD / (2 - R).
For capacitive loads, the current can be estimated (for an individual I/O pin) as (CL - VDD) - f

CL = Total capacitive load on the I/O pin; f = average frequency the 1/O pin switches.

The capacitive currents are most signiPcant when the device is conbgured for external execution (includes
extended microcontroller mode).

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 or Vss.

For RC osc conbguration, 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.
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19.3 DC CHARACTERISTICS: PIC17CR42/42A/43/R43/44-16 (Commercial, Industrial)
PIC17CR42/42A/43/R43/44-25 (Commercial, Industrial)
PIC17CR42/42A/43/R43/44-33 (Commercial, Industrial)
PIC17LCR42/42A/43/R43/44-08 (Commercial, Industrial)
Standard Operating Conditions (unless otherwise stated)
Operating temperature
DC CHARACTERISTICS -400C £ TA £ +850C for industrial and
00C £TA £ +700C for commercial
Operating voltage VDD range as described in Section 19.1
Parameter
No. Sym Characteristic Min Typ Max  Units Conditions
Input Low Voltage
VIL 1/0 ports
D030 with TTL buffer Vss b 0.8 V |4.5V £VDD £ 5.5V
Vss b 0.2vpbp | V |2.5VEVDD £ 4.5V
D031 with Schmitt Trigger buffer Vss b 0.2\bD | V
D032 MCLR, OSC1 (in EC and RC Vss b 0.2bD | V [Notel
mode)
D033 OSC1 (in XT, and LF mode) b 0.5\bD b \%
Input High Voltage
VIH 1/0 ports
D040 with TTL buffer 2.0 b VDD V |4.5V £VDD £ 5.5V
1+0.2VDbD b VDD V |2.5VE£VDD £ 4.5V
D041 with Schmitt Trigger buffer 0.8VDD b \bD \%
D042 MCLR 0.8VDD b \bD V |Notel
D043 OSC1 (XT, and LF mode) b 0.5\bD b \Y
D050 VHYs |Hysteresis of 0.15VDD * b b \%
Schmitt Trigger inputs
Input Leakage Current
(Notes 2, 3)
D060 L 1/0 ports (except RA2, RA3) b b +1 mA |Vss £ VPIN £ VDD,
1/0O Pin at hi-impedance
PORTB weak pull-ups
disabled
D061 MCLR b b +2 mA |[VPIN =Vss or VPIN = VDD
D062 RA2, RA3 +2 mA |Vss £ VRA2, VRA3 £ 12V
D063 OSC1, TEST (EC, RC modes) b b +1 mA [Vss £ VPIN £ VDD
D063B OSC1, TEST (XT, LF modes) b b \BIN mA |RF3 1 MW see Figure 14.2
D064 MCLR 1) D) 10 mA |[VMCLR = VPP = 12V
(when not programming)
D070 IPURB |PORTB weak pull-up current 60 200 400 mA | VPIN = Vss, RBPU = 0
4.5V £VDD £ 6.0V
* These parameters are characterized but not tested.
Data in OTypO column is at 5V, 28 unless otherwise stated. These parameters are for design guidance only
and are not tested.
a These parameters are for design guidance only and are not tested, nor characterized.
Note 1: In RC oscillator conpguration, the OSC1/CLKIN pin is a Schmitt Trigger input. It is not recommended that the
PIC17CXX devices 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 specibed levels
represent normal operating conditions. Higher leakage current may be measured at different input voltages.

3: Negative current is debned as coming out of the pin.

4: These specibcations are for the programming of the on-chip program memory EPROM through the use of the
table write instructions. The complete programming specibcations can be found in: PIC17CXX Programming
Specibcations (Literature number DS30139).

5: The MCLR/VPP pin may be kept in this range at times other than programming, but is not recommended.

6: For TTL buffers, the better of the two specibcations may be used.
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Standard Operating Conditions (unless otherwise stated)
Operating temperature
DC CHARACTERISTICS -400C £ TA £ +850C for industrial and
00C £TA £ +700C for commercial
Operating voltage VDD range as described in Section 19.1
Parameter
No. Sym Characteristic Min Typ Max  Units Conditions
Output Low Voltage
D080 VoL |I/O ports (except RA2 and RA3 loL =VDD/1.250 mA
b b 0.1vob | V |45V E£VDD £ 6.0V
b b |0.1Vvbp*| V |VDbD=25V
D081 with TTL buffer b b 0.4 V |loL =6 mA, VDD = 4.5V
Note 6
D082 RA2 and RA3 b b 3.0 V | dL =60.0 mA, VDD = 6.0V
D083 OSC2/CLKOUT b b 0.4 V |loL=1mA, VDD = 4.5V
D084 (RC and EC osc modes) b b 0.1vbbp *| V [loL =VDD/5 mA
(PIC17LC43/LC44 only)
Output High Voltage (Note 3)
D090 VoH |I/O ports (except RA2 and RA3 IoH = -VDD/2.500 mA
0.9VDbD b b V |45V E£VDD £ 6.0V
0.9vDoD * b b V |VDD =2.5V
D091 with TTL buffer 24 b b V |loH =-6.0 mA, VDD=4.5V
Note 6
D092 RA2 and RA3 b b 12 V | Pulled-up to externally
applied voltage
D093 OSC2/CLKOUT 2.4 b b V |loH =-5mA, VDD = 4.5V
D094 (RC and EC osc modes) 0.9VDD * b b V |loH =-VDD/5 mA
(PIC17LC43/LC44 only)
Capacitive Loading Specs
on Output Pins
D100 Cosc2|OSC2/CLKOUT pin b b 25 pF| In EC or RC osc modes
when OSC2 pin is outputting
CLKOUT.
external clock is used to
drive OSC1.
D101 Cio |Alll/O pins and OSC2 b b 50 pF
(in RC mode)
D102 CAD |System Interface Bus b b 50 pF | In Microprocessor or
(PORTC, PORTD and PORTE) Extended Microcontroller
mode

a

These parameters are characterized but not tested.

Data in OTypO column is at 5V, 2% unless otherwise stated. These parameters are for design guidance only
and are not tested.

These parameters are for design guidance only and are not tested, nor characterized.

In RC oscillator conbguration, the OSC1/CLKIN pin is a Schmitt Trigger input. It is not recommended that the
PIC17CXX devices be driven with external clock in RC mode.

The leakage current on the MCLR pin is strongly dependent on the applied voltage level. The specibed levels
represent normal operating conditions. Higher leakage current may be measured at different input voltages.
Negative current is dePned as coming out of the pin.

These specibcations are for the programming of the on-chip program memory EPROM through the use of the
table write instructions. The complete programming specibcations can be found in: PIC17CXX Programming
Specibcations (Literature number DS30139).

The MCLR/VPP pin may be kept in this range at times other than programming, but is not recommended.

For TTL buffers, the better of the two specibcations may be used.
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Standard Operating Conditions (unless otherwise stated)
Operating temperature
DC CHARACTERISTICS -400C £ TA £ +400C
Operating voltage VDD range as described in Section 19.1
Parameter
No. Sym Characteristic Min Typ Max  Units Conditions
Internal Program Memory
Programming Specs (Note 4)
D110 VPP |Voltage on MCLR/VPP pin 12.75 b 13.25 V |Note 5
D111 VDDP |Supply voltage during 4.75 5.0 5.25 \%
programming
D112 PP Current into MCLR/VPP pin b 25a 50 a mA
D113 IbbP | Supply current during b b 30 a mA
programming
D114 TPROG| Programming pulse width 10 100 1000 ns | Terminated via internal/
external interrupt or a reset

Note 1:

a

These parameters are characterized but not tested.
Data in OTypO column is at 5V, 28 unless otherwise stated. These parameters are for design guidance only
and are not tested.

These parameters are for design guidance only and are not tested, nor characterized.

In RC oscillator conbguration, the OSC1/CLKIN pin is a Schmitt Trigger input. It is not recommended that the
PIC17CXX devices be driven with external clock in RC mode.

The leakage current on the MCLR pin is strongly dependent on the applied voltage level. The specibed lev-
els represent normal operating conditions. Higher leakage current may be measured at different input volt-
ages.

Negative current is dePned as coming out of the pin.

These specibcations are for the programming of the on-chip program memory EPROM through the use of the
table write instructions. The complete programming specibcations can be found in: PIC17CXX Programming
Specibcations (Literature number DS30139).

The MCLR/VPP pin may be kept in this range at times other than programming, but is not recommended.

For TTL buffers, the better of the two specibcations may be used.

Note:

When using the Table Write for internal programming, the device temperature must be less than 400C.
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19.4 Timing P arameter Symbology

The timing parameter symbols have been created following one of the following formats:

1. TppS2ppS 3.Tcc:sT (12C specibcations only)
2.TppS 4.Ts (1°C specibcations only)
T

F Frequency T Time

Lowercase symbols (pp) and their meanings:
pp

ad Address/Data ost Oscillator Start-Up Timer

al ALE pwrt Power-Up Timer

cc Capturel and Capture2 rb PORTB

ck CLKOUT or clock rd RD

dt Data in rw RD or WR

in INT pin t0 TOCKI

(o] I/0 port t123 TCLK12 and TCLK3

mc MCLR wdt Watchdog Timer

oe OE wr WR

0s OSC1

Uppercase symbols and their meanings:
S

D Driven L Low

E Edge P Period

F Fall R Rise

H High \% Valid

| Invalid (Hi-impedance) z Hi-impedance
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FIGURE 19-1: PARAMETER MEASUREMENT INFORMATION

All timings are measure between high and low measurement points as indicated in the Pgures below.

INPUT LEVEL CONDITIONS
PORTC, D and E pins

>< >< >< VIH = 2.4V
VIL = 0.4V

-
' Datain valid v
. — -
All other input pins Data in invalid
VIH = 0.9VDD
>< >< >< ViL = 0.1VDD

-
 Data in valid Lo
— - -
Data in invalid

OUTPUT LEVEL CONDITIONS

VOH=0.7VDD —H#---------
VDD/2 X e
VoL = 0.3VDD - ----- £
P, k
'+ Data outvalid ' .
' > -

' - Output

! v driven
Data out invalid + Output -
hi-impedance

X """""""" X 0.9 VDD ><
0.1VDDA - - - - o oo e oo

- e Rise Time  —» & Fall Time

LOAD CONDITIONS

Load Condition 1

Pin

Vss

50 pF £CL
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19.5 Timing Dia grams and Specib_cations

FIGURE 19-2: EXTERNAL CLOCK TIMING

Q4

Q1 Q4

0SC1

: - ] 3:<—>j 3 -

A
N
\

0SsC2 /

In EC and RC modes only.

TABLE 19-2: EXTERNAL CLOCK TIMING REQUIREMENTS

Param
No. Sym Characteristic Min  [Typ Max  Units Conditions
Fosc |External CLKIN Frequency DC N 8 MHz | EC osc mode - 08 devices (8 MHz devices)
(Note 1) DC N 16 MHz - 16 devices (16 MHz devices)
DC N 25 MHz - 25 devices (25 MHz devices)
DC N 33 MHz - 33 devices (33 MHz devices)
Oscillator Frequency DC N 4 MHz | RC osc mode
(Note 1) 1 N 8 MHz | XT osc mode - 08 devices (8 MHz devices)
1 N 16 MHz - 16 devices (16 MHz devices)
1 N 25 MHz - 25 devices (25 MHz devices)
1 N 33 MHz - 33 devices (33 MHz devices)
DC N 2 MHz |LF osc mode
1 Tosc | External CLKIN Period 125 N N ns | EC osc mode - 08 devices (8 MHz devices)
(Note 1) 62.5 N N ns - 16 devices (16 MHz devices)
40 N N ns - 25 devices (25 MHz devices)
30.3 N N ns - 33 devices (33 MHz devices)
Oscillator Period 250 N N ns |RC osc mode
(Note 1) 125 N 1,000 ns | XT osc mode - 08 devices (8 MHz devices)
62.5 N 1,000 ns - 16 devices (16 MHz devices)
40 N 1,000 ns - 25 devices (25 MHz devices)
30.3 N 1,000 ns - 33 devices (33 MHz devices)
500 N N ns |LF osc mode
2 Tcy | Instruction Cycle Time 121.2| 4/Fosc DC ns
(Note 1)
3 TosL, |Clock in (OSC1) 10a N N ns  EC oscillator
TosH | high or low time
4 TosR, |Clock in (OSC1) N N 5a ns  EC oscillator
TosF |rise or fall time

Data in OTypO column is at 5V, 250C unless otherwise stated. These parameters are for design guidance only and are not
tested.
a These parameters are for design guidance only and are not tested, nor characterized.

Note 1: Instruction cycle period (Tcy) equals four times the input oscillator time base period. All specibed values are based on
characterization data for that particular oscillator type under standard operating conditions with the device executing code.
Exceeding these specibed limits may result in an unstable oscillator operation and/or higher than expected current con-
sumption. All devices are tested to operate at Omin.O values with an external clock applied to the OSC1/CLKIN pin.
When an external clock input is used, the Omax.O cycle time limit is ODCO (no clock) for all devices.
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FIGURE 19-3: CLKOUT AND I/O TIMING

Q4 Z Q1 Z Q2 Z Q3 Z
0OSC1
OSC2
1/0 Pin
(input)
/O Pin i K/ . . .
(output) old value : . : : new value |
: — =20,21 i l
In EC and RC modes only.
TABLE 19-3: CLKOUT AND I/O TIMING REQUIREMENTS
Parameter
No. Sym Characteristic Min Typ Max Units Canditions
10 TosH2ckL |OSC1 to CLKOUT N 15a 30a ns Note 1
11 TosH2ckH | OSC1 to CLKOUT- N 15a 30a ns Note 1
12 TckR CLKOUT rise time N 523 152 ns Note 1
13 TckF CLKOUT fall time N 523 152 ns Note 1
14 TckH2ioV | CLKOUT - to Port | PIC17CR42/42A/43/ N N p5T cv+20al ns Note 1
out valid R43/44
PIC17LCR42/42A/43/ N N 05T cy+50a| ns Note 1
R43/44
15 TioV2ckH | Port in valid before | PIC17CR42/42A/43/ 0.25Tcy +25a| N N ns Note 1
CLKOUT- R43/44
PIC17LCR42/42A/43/ | 0.25Tcy +50a| N N ns Note 1
R43/44
16 TckH2iol | Port in hold after CLKOUT- 0a N N ns Note 1
17 TosH2ioV | OSC1™ (Q1 cycle) to Port out valid N N 100 a ns
18 TosH2iol | OSC1™ (Q2 cycle) to Port input invalid 0a N N ns
(/O in hold time)
19 TioV2osH | Port input valid to OSC1™ 30a N N ns
(I/O in setup time)
20 TioR Port output rise time N 10a 35a ns
21 TioF Port output fall time N 10a 352 ns
22 TinHL INT pin high or low time 25 * N N ns
23 TrbHL RB7:RBO change INT high or low time 25 * N N ns

These parameters are characterized but not tested.
Data in OTypO column is at 5V, 2%C unless otherwise stated. These parameters are for design guidance only and are not
tested.
a These parameters are for design guidance only and are not tested, nor characterized.
Note 1: Measurements are taken in EC Mode where CLKOUT output is 4 x TOsc.
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FIGURE 19-4: RESET,WATCHDOG TIMER, OSCILLATOR START-UP TIMER, AND POWER-UP
TIMER TIMING
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31

Address / \ i
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TABLE 19-4: RESET,WATCHDOG TIMER, OSCILLATOR START-UP TIMER AND POWER-UP
TIMER REQUIREMENTS

Parameter
No. Sym Characteristic Min Typ Max  Units Conditions
30 TmcL | MCLR Pulse Width (low) 100 * N N ns |VDD=5V
31 Twdt | Watchdog Timer Time-out Period 5* 12 25* ms | VDD =5V
(Prescale = 1)
32 Tost | Oscillation Start-up Timer Period N |1024T osce| N ms [T osc = OSCL1 period
33 Tpwrt | Power-up Timer Period 40 * 96 200* | ms |VDD =5V
35 TmcL2ad! | MCLR to System Inter- | PICLI7CR42/42A1 | R [\ 100* | ns
face bus (AD15:AD0>) |43/R43/44
invalid PIC17LCR42/ N N 120 * ns
42A/43/R43/44
* These parameters are characterized but not tested.
Data in OTypO column is at 5V, 2%C unless otherwise stated. These parameters are for design guidance only and are not
tested.
a These parameters are for design guidance only and are not tested, nor characterized.
a This specibcation ensured by design.
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TABLE 19-5: TIMERO CLOCK REQUIREMENTS
Parameter
No. Sym |Characteristic Min Typ Max Units Conditions
40 TtOH [ TOCKI High Pulse Width |No Prescaler 0.5TcYy +20® N | N |ns
With Prescaler 10* N | N ns
41 TtOL | TOCKI Low Pulse Width | No Prescaler 0.5Tcy+20n N N ns
With Prescaler 10* N N ns
42 TtOP | TOCKI Period Greater of: N N ns IN = prescale value
20nsorTcy+40¢o (1, 2, 4, ..., 256)
N
* These parameters are characterized but not tested.
Data in "Typ" column is at 5V, 250C unless otherwise stated. These parameters are for design guidance only and are not
tested.
o This specibcation ensured by design.

FIGURE 19-6: TIMER1, TIMER2, AND TIMER3 CLOCK TIMINGS

TCLK12 | i
or i : :
TCLK3 - o o
| 45 . 46 .
: 47 ! |
' : h 48 i
' 48 '
|
TMRXx ><
1
TABLE 19-6: TIMER1, TIMER2, AND TIMER3 CLOCK REQUIREMENTS
Parameter Typ
No. Sym  [Characteristic Min Max  |[Units Conditions
45 Tt123H |[TCLK12 and TCLK3 high time 05Tcy+20m| N N ns
46 Tt123L |TCLK12 and TCLKS3 low time 0.5Tcy +20=a | N N ns
a7 Tt123P |TCLK12 and TCLK3 input period Tcy+400n N N ns N = prescale value
N (1,2,4,8)
48 TckE2tmrl| Delay from selected External Clock Edge to 2Tosc & 6Tosc @
Timer increment
* These parameters are characterized but not tested.
Data in OTypO column is at 5V, 2%C unless otherwise stated. These parameters are for design guidance only and are not
tested.
o This specibcation ensured by design.
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FIGURE 19-7: CAPTURE TIMINGS

CAP1
and CAP2
(Capture Mode)

TABLE 19-7: CAPTURE REQUIREMENTS

Parameter
No. Sym |Characteristic Min Typ Max Units Cgnditions
50 TecL |Capturel and Capture2 input low time 10 * N | N |ns
51 TccH | capturel and Capture2 input high time 10~ N | N |ns
52 TccP Capturel and Capturez input period 2Tcy o N N ns IN= preSCale value
N (4 or 16)
* These parameters are characterized but not tested.

Data in OTypO column is at 5V, 2%C unless otherwise stated. These parameters are for design guidance only and are not
tested.

o This specibcation ensured by design.

FIGURE 19-8: PWM TIMINGS

PWM1
and PWM2
(PWM Mode)

TABLE 19-8: PWM REQUIREMENTS

Parameter
No. Sym |Characteristic Min Typ Max Units Cgnditions
53 TccR |PWM1 and PWM2 output rise time N 10* (35*a | ns
54 TccF [PWM1 and PWM2 output fall time N 10* (35*a | ns

* These parameters are characterized but not tested.

Data in OTypO column is at 5V, 25C unless otherwise stated. These parameters are for design guidance only and are not
tested.

o This specibcation ensured by design.
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FIGURE 19-9: USART MODULE: SYNCHRONOUS TRANSMISSION (MASTER/SLAVE) TIMING
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TABLE 19-9: SYNCHRONOUS TRANSMISSION REQUIREMENTS

Param
No. |Sym Characteristic Min  Typ Max Upits Conditions
120 | TckH2dtV | SYNC XMIT (MASTER & ; 3
SLAVE) PIC17CR42/42A/43/R43/44 N N 50 ns
Clock high to data outvalid  ['p|c17| CR42/42A/43/R43/44 N| N |75 |ns
121 |TckRF | Clock out rise time and fall time | PIC17CR42/42A/43/R43/44 N N 25 ns
(Master Mode) PIC17LCR42/42A/43/R43/44 N [N [40 |ns
122 | TdtRF Data out rise time and fall time | PIC17CR42/42A/43/R43/44 N N 25 ns
PIC17LCR42/42A/43/R43/44 N N 40 ns
Data in OTypO column is at 5V, 25C unless otherwise stated. These parameters are for design guidance only and are not

tested.

FIGURE 19-10: USART MODULE: SYNCHRONOUS RECEIVE (MASTER/SLAVE) TIMING

RA5/TX/CK \
pin ! 125 ' !
:4—» ' .
RA4/RX/DT d \ ¥
DT X 14

l-— 126 ——— .

TABLE 19-10: SYNCHRONOUS RECEIVE REQUIREMENTS

Parameter
No. Sym Characteristic Min Typ Max Units Conditions
125 TdtV2ckL | SYNC RCV (MASTER & SLAVE) 15 N N ns
Data hold before CK™ (DT hold time)
126 TekL2dtl Data hold after CK™ (DT hold time) 15 N N ns
Data in OTypO column is at 5V, 2%C unless otherwise stated. These parameters are for design guidance only and are not
tested.
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FIGURE 19-11: MEMORY INTERFACE WRITETIMING (NOT SUPPORTED IN PIC17LC4X DEVICES)
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W ! o ! | | !

X X — ! X — ‘ X X

- T B T R ! !

AD<15:0> __ { T addrout - : >< Co dataout: : >< addr out :
X X S Co - X

TABLE 19-11: MEMORY INTERFACE WRITE REQUIREMENTS (NOT SUPPORTED IN PIC17LC4X

DEVICES)
Parameter
No. Sym Characteristic Min Typ Max Units Conditions
150 TadV2alL | AD<15:0> (address) valid to ALE 0.25Tcy - 10 N N ns
(address setup time)
151 TalL2adl |ALE ™ to address out invalid 0 N N ns
(address hold time)
152 TadV2wrL | Data out valid to WR 0.25Tcy - 40 N N ns
(data setup time)
153 TwrH2adl |WR- to data out invalid N 0.25T cy & N ns
(data hold time)
154 Twrl WR pulse width N 0.25T cy & N ns
* These parameters are characterized but not tested.
Data in OTypO column is at 5V, 2%C unless otherwise stated. These parameters are for design guidance only and are not
tested.
o This specibcation ensured by design.
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|Applicable Devices [42|R42[42A|43|R43(44]

FIGURE 19-12: MEMORY INTERFACE READ TIMING (NOT SUPPORTED IN PIC17LC4X DEVICES)

! Q1 ! Q2 ! Q3 ! Q4 ! Q1 ! Q2 !
osC1 ! ' ' ' ' ' '

| } ' | 166 : -

1 1 1 1 1 / 1

ALE ' .:4_ 164 —_— 1 \ 1 1 '

: $ : ~—168 : : :

— ) = =160 | . ) )

oF : N / : :

\ \ . oo '165 ! L161 \

AD<15:0> — < Addr out >—< : Data in :: '
: L e150—-1! | o162 —= v :

' ' : — —a—151 ' \ _.>: 163 ~— ' '

o Z : — 167 - o Z ‘1

WR — - - - -

TABLE 19-12: MEMORY INTERFACE READ REQUIREMENTS (NOT SUPPORTED IN PIC17LC4X

DEVICES)
Parameter

No. Sym Characteristic Min Typ Max Units Conditions

150 TadV2alL | AD15:ADO (address) valid to ALE— 0.25Tcy - 10 N N ns
(address setup time)

151 TalL2adl ALE™ to address out invalid 5% N N ns
(address hold time)

160 TadZ2oeL | AD15:ADO hi-impedance to OE 0* N N ns

161 ToeH2adD |OE- to AD15:ADO driven 0.25Tcy - 15 N N ns

162 TadV2oeH | Data in valid before OE- 35 N N ns
(data setup time)

163 ToeH2adl | OE- to data in invalid (data hold time) 0 N N ns

164 TalH ALE pulse width N 0.25Tcy n N ns

165 ToeL OE pulse width 0.5Tcy-35n N N ns

166 TalH2alH | ALE- to ALE- (cycle time) N Tcyam N ns

167 Tacc Address access time N N 0.75T cy-30| ns

168 Toe Output enable access time N N 0.5T cvy-45 | ns
(OE low to Data Valid)

* These parameters are characterized but not tested.
Data in OTypO column is at 5V, 2%C unless otherwise stated. These parameters are for design guidance only and are not
tested.
o This specibcation ensured by design.
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|Applicable Devices [42|R42[42A|43|R43(44]
20.0 PIC17CR42/42A/43/R43/44 DC AND AC CHARACTERISTICS

The graphs and tables provided in this section are for design guidance and are not tested nor guaranteed. In some
graphs or tables the data presented is outside specibed operating range (e.g. outside specibed WD range). This is for
information only and devices are ensured to operate properly only within the specibed range.

The data presented in this section is a statistical summary of data collected on units from different lots over a period of
time. "Typical" represents the mean of the distribution while "max" or "min" represents (mean + 3) and (mean - 3s)
respectively where s is standard deviation.

TABLE 20-1: PIN CAPACITANCE PER PACKAGE TYPE

Typical Capacitance (pF)
Pin Name
40-pin DIP 44-pin PLCC 44-pin MQFP 44-pin TQFP
All pins, except MCLR, 10 10 10 10
VDD, and Vss
MCLR pin 20 20 20 20
FIGURE 20-1: TYPICAL RC OSCILLATOR FREQUENCY vs. TEMPERATURE
Fosc Frequency normalized to +25°C
Fosc (25°C)
A
1.10 <Q
Rext3 10 kW
1.08 Cext = 100 pE O I
1.06 X>
1.04 v
N
1.02 ——] AN
1.00 ] <\\
VDD = 5.5V
0.98
0.96 \'\
0.94 |
o VDD = 3.5V
0.92 O
0.90 O
0 10 20 25 30 40 50 60 70
T(°C)
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|Applicable Devices [42|R42[42A[43|R43(44 ]

FIGURE 20-2: TYPICAL RC OSCILLATOR FREQUENCY vs. V bD

VoD (Volts)

4.0
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N
I
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n
L? 1.5
Cext=22pFT=25°C
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0.5
0.0 R =100k
4.0 4.5 5.0 55 6.0 6.5
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FIGURE 20-3: TYPICAL RC OSCILLATOR FREQUENCY vs.V DD
4.0
\
\
3.5
R =3.3k
3.0
\
—~ 2.5
E R =5.1k
S 20 =
O
8 15
e L
1.0 R =10k
Cext =100 pF, T = 25°C
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DS30412C-page 194

O 1996 Microchip Technology Inc.




PIC17C4X

|Applicable Devices [42|R42[42A|43|R43(44]

FIGURE 20-4: TYPICAL RC OSCILLATOR FREQUENCY vs. V DD

2.0
1.6
\
1.4 R =33k
1.2
T 10
=
L8> 0.8
R =10k
“ 06
0.4
Cext =300 pF, T =25°C
0.2 R = 160k
0.0
4.0 4.5 5.0 55 6.0 6.5
VDD (Volts)
TABLE 20-2: RC OSCILLATOR FREQUENCIES
Average
Cext Rext Fosc @ 5V, 25°C
22 pF 10k 3.33 MHz +12%
100k 353 kHz + 13%
100 pF 3.3k 3.54 MHz +10%
5.1k 2.43 MHz + 14%
10k 1.30 MHz +17%
100k 129 kHz +10%
300 pF 3.3k 1.54 MHz + 14%
5.1k 980 kHz +12%
10k 564 kHz + 16%
160k 35 kHz +18%
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|Applicable Devices [42|R42[42A[43|R43(44 ]

FIGURE 20-5: TRANSCONDUCTANCE (gm) OF LF OSCILLATORVvs.V DD
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FIGURE 20-6. TRANSCONDUCTANCE (gm) OF XT OSCILLATORVvs. V DD
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FIGURE 20-7: TYPICAL IDD vs. FREQUENCY (EXTERNAL CLOCK 25 °C)
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FIGURE 20-8: MAXIMUM IDD vs. FREQUENCY (EXTERNAL CLOCK 125 °C TO -40°C)
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FIGURE 20-9: TYPICAL IprD vs. VDD WATCHDOG DISABLED 25 °C
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FIGURE 20-10: MAXIMUM IpPD vs. VDD WATCHDOG DISABLED
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|Applicable Devices [42|R42[42A|43|R43(44]

FIGURE 20-11: TYPICAL IpPD vs. VDD WATCHDOG ENABLED 25 °C
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FIGURE 20-12: MAXIMUM IpPD vs. VDD WATCHDOG ENABLED
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FIGURE 20-13: WDT TIMER TIME-OUT PERIOD vs. VDD
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FIGURE 20-14: I0H vs. VOH, VDD = 3V
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FIGURE 20-15: IOoH vs. VOH, VDD = 5V

; =\
s Z

Ky
] 15 85°C f gl
-20 Q -
e T Max @ -40°C
30 | Typ@25°C Q/%/
-35

0.0 0.5 1.0 W 2.0 2.5 3.0 3.5 4.0 4.5 5.0

@ VDD (Volts)

FIGURE 20-16: loL vs.VoL, VDD = 3V
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FIGURE 20-17: loL vs. VoL, VDD = 5V
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FIGURE 20-18: VTH (INPUT THRESHOLD VOLTAGE) OF I/O PINS (TTL) vs. VDD
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FIGURE 20-19: VTH, VIL of I/O PINS (SCHMITT TRIGGER) vs. VDD
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FIGURE 20-20: VTH (INPUT THRESHOLD VOLTAGE) OF OSC1 INPUT
(IN XT AND LF MODES) vs. V bD
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21.0 PACKAGING INFORMATION

21.1  40-Lead Ceramic CERDIP Dual In-line _, and CERDIP Dual In-line _with Windo w (600 mil)

N

I Y s Y | a4

- M —
[y
-— m —
:v/
NN

RO |
D) ' ! |
e J‘— C
Pin No. 1 — - H
Indicator s e | - €A »
Area - eB »
- D o
Base I ——— l
Plane™\ l
Seating —» T
Plane L T
Bl—» - —>e1<—TA1A3AA2
B —» | «——

- D1

Package Group: Ceramic CERDIP Dual In-Line (CDP)
Millimeters Inches
Symbol Min Max Notes Min Max Notes

a 0° 10° 0° 10°
A 4.318 5.715 0.170 0.225
Al 0.381 1.778 0.015 0.070
A2 3.810 4.699 0.150 0.185
A3 3.810 4.445 0.150 0.175
B 0.355 0.585 0.014 0.023
Bl 1.270 1.651 Typical 0.050 0.065 Typical
C 0.203 0.381 Typical 0.008 0.015 Typical
D 51.435 52.705 2.025 2.075
D1 48.260 48.260 Reference 1.900 1.900 Reference
E 15.240 15.875 0.600 0.625
El 12.954 15.240 0.510 0.600
el 2.540 2.540 Reference 0.100 0.100 Reference
eA 14.986 16.002 Typical 0.590 0.630 Typical
eB 15.240 18.034 0.600 0.710
L 3.175 3.810 0.125 0.150
N 40 40 40 40
S 1.016 2.286 0.040 0.090
S1 0.381 1.778 0.015 0.070
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21.2  40-Lead Plastic Dual In-line (600 mil)

N
] rraracr

TT a\,l |
2 N { I

Pin No. 1 —
Indicator e g eB
Area
- D o
T s =]
Base \ T | l
Plane™\ l
Seating —»
Plane L T T
Bl—»  ~— —» ] -— T Al A2 A
B —» | l«—

- Dl -

Package Group: Plastic Dual In-Line (PLA)
Millimeters Inches
Symbol Min Max Notes Min Max Notes

a 0° 10° 0° 10°

A b 5.080 b 0.200
Al 0.381 b 0.015 b
A2 3.175 4.064 0.125 0.160

B 0.355 0.559 0.014 0.022

B1 1.270 1.778 Typical 0.050 0.070 Typical
C 0.203 0.381 Typical 0.008 0.015 Typical
D 51.181 52.197 2.015 2.055

D1 48.260 48.260 Reference 1.900 1.900 Reference
E 15.240 15.875 0.600 0.625

El 13.462 13.970 0.530 0.550

el 2.489 2.591 Typical 0.098 0.102 Typical
eA 15.240 15.240 Reference 0.600 0.600 Reference
eB 15.240 17.272 0.600 0.680

L 2.921 3.683 0.115 0.145

N 40 40 40 40

S 1.270 b 0.050 b

S1 0.508 b 0.020 b
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21.3  44-lLead Plastic Leaded Chip Carrier (Square)

D 0.812/0.661 :
ARE 127 - ™ 0327026 O
®D| G557 ©e[pE® 1050 ENE
2 Sides 1 @ W B A@
D1 ‘ IAl 2 Sides A
nnnr_;n:n i DS/E3_> D 0.101 Seating
( ) ‘78 i ——— .004 |Plane
A AN / é ®D| i |Fe® A [-C- |
-G- E
E3P ¥ E1 E 038 :
} D| 515 |Fe® A
L
= 0.177
D | o7 ©OAFcO
0.812/0.661
0.254 0.254 - - e
S vax e A S vk :032/.026
1.524
0.508 0.508 1024
A ¥ 020 020 A 060 M'nl
f I f [ !
L 1.651 [ 1.651 064 \io o o
i n | |-y
R 1.14/0.64 R 1.14/0.64
.045/.025 .045/.025 D %;7 AlF-GB). DE®
Package Group: Plastic Leaded Chip Carrier (PLCC)
Millimeters Inches
Symbol Min Max Notes Min Max Notes
A 4.191 4.572 0.165 0.180
Al 2.413 2.921 0.095 0.115
D 17.399 17.653 0.685 0.695
D1 16.510 16.663 0.650 0.656
D2 15.494 16.002 0.610 0.630
D3 12.700 12.700 Reference 0.500 0.500 Reference
E 17.399 17.653 0.685 0.695
El 16.510 16.663 0.650 0.656
E2 15.494 16.002 0.610 0.630
E3 12.700 12.700 Reference 0.500 0.500 Reference
N 44 44 44 44
CP b 0.102 b 0.004
LT 0.203 0.381 0.008 0.015
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21.4  44-Lead Plastic Surface Mount (MOQFP 10x10 mm Bod v 1.6/0.15 mm Lead Form)

. /e . [Dlo2o® [cre® [0
PDlo.20™ |H|A-B©|D@
| |0.05 mm/mm| A-B —» «— 0.20 min.
- 0.13 R min.
i PARTING
LINE
\ 0.13/0.30R
— L -
e
E3 E1 E -
1.60 Ref.
J Blo2® @@ /\
y
: : B=BH=OREIA A
_b_;\ﬁ J_ 0.05 mm/mm| D
~| @HTHEEEEEE@ g
Base l .
Plane + Seating
* Plane
AL
Package Group: Plastic MQFP
Millimeters Inches
Symbol Min Max Notes Min Max Notes
a 0° 7° 0° 7°
A 2.000 2.350 0.078 0.093
Al 0.050 0.250 0.002 0.010
A2 1.950 2.100 0.768 0.083
b 0.300 0.450 Typical 0.011 0.018 Typical
C 0.150 0.180 0.006 0.007
D 12.950 13.450 0.510 0.530
D1 9.900 10.100 0.390 0.398
D3 8.000 8.000 Reference 0.315 0.315 Reference
E 12.950 13.450 0.510 0.530
E1l 9.900 10.100 0.390 0.398
E3 8.000 8.000 Reference 0.315 0.315 Reference
e 0.800 0.800 0.031 0.032
L 0.730 1.030 0.028 0.041
N 44 44 44 44
CP 0.102 b 0.004 b

DS30412C-page 208 O 1996 Microchip Technology Inc.




PIC17C4X

21.5 44-Lead Plastic Surface Mount (TQFP 10x10 mm Bod vy 1.0/0.10 mm Lead Form)

- D1 -

A
11°/13°(4x)
e
0° Min-"| [
- . 3
Q -
11°/13°(4x)
Detail B
y
R 1 0.08 Min
Option 1 (TOP side) Option 2 (TOP side) R 0.08/0.20
- | Gage Plane l
S L ' VAL ¥ page Metal Lead Finish 0.250
| g A2 A Sl b~ «s
\\\_’/' i ? * * f l | l — L = 020
4 . — || -— c— I~ 1l -1 L1 Min
Detail B Detail A . - -
1.00 Ref. ! | i 1.00 Ref
~-~—phl—
Detail A Detail B

Package Group: Plastic TQFP

Millimeters Inches
Symbol Min Max Notes Min Max Notes
A 1.00 1.20 0.039 0.047
Al 0.05 0.15 0.002 0.006
A2 0.95 1.05 0.037 0.041
D 11.75 12.25 0.463 0.482
D1 9.90 10.10 0.390 0.398
E 11.75 12.25 0.463 0.482
El 9.90 10.10 0.390 0.398
L 0.45 0.75 0.018 0.030
0.80 BSC 0.031 BSC
b 0.30 0.45 0.012 0.018
bl 0.30 0.40 0.012 0.016
c 0.09 0.20 0.004 0.008
cl 0.09 0.16 0.004 0.006
N 44 44 44 44
Q 0° 70 0° 70

Note 1: Dimensions D1 and E1 do not include mold protrusion. Allowable mold protrusion is 0.25m/m (0.0100) per
side. D1 and E1 dimensions including mold mismatch.
2: Dimension ObO does not include Dambar protrusion, allowable Dambar protrusion shall be 0.08m/m
(0.0030)max.
3: This outline conforms to JEDEC MS-026.
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21.6

Package Marking Inf ormation

40-Lead PDIP/CERDIP

Example

) 9,:9.9.0.9.9.9.9.9.0.0.9.9.9.9.0.0.¢ PIC17C43-251/P
) 9.0.90.0.09.9.9.0.00.9.9.9.9.0.04 LO06
XXXXXXXXXXXXXXXKKX Q
X\ AABBCDE X\ 9441CCA
O " MicROCHIP O MicrocHIP
40 Lead CERDIP Windowed Example
XXXXXXXXXXX PIC17C44
@ XXXXXXXXXXX @ 1IW
HXXXXXXXXXXX L184
MicrocHIP MicRoCHIP
AABBCDE 9444CCT
44-Lead PLCC Example
MIcCROCHIP MICROCHIP
HXXXXXXXXXX PIC17C42
O XXXXXXXXXX O -16iL
XXXXXXXXXX L013
AABBCDE 9445CCN
44-Lead MQFP Example
XXXXXXXXXX PIC17C44
XXXXXXXXXX -25/PT
XXXXXXXXXX L247
o AABBCDE o 9450CAT
44-Lead TQFP Example
XXXXXXXXXX PIC17C44
XXXXXXXXXX -25/TQ
XXXXXXXXXX L247
o AABBCDE o 9450CAT

Legend: MM...M
XX..X
AA
BB
C

D
E

Microchip part number information
Customer specibc information*

Year code (last 2 digits of calendar year)
Week code (week of January 1 is week ©010)
Facility code of the plant at which wafer is manufactured

C = Chandler, Arizona, U.S.A.,
S =Tempe, Arizona, U.S.A.
Mask revision number

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 specibc 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
Ofbce. For QTP devices, any special marking adders are included in QTP

price.
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APPENDIX A: MODIFICATIONS

The following is the list of modibcations over the
PIC16CXX microcontroller family:

1.

10.

11.
12.
13.

14.

15.

16.
17.

18.

19.
20.
21.

22.
23.

Instruction word length is increased to 16-bit.
This allows larger page sizes both in program
memory (8 Kwords verses 2 Kwords) and regis-
ter ble (256 bytes versus 128 bytes).

Four modes of operation: microcontroller, pro-
tected microcontroller, extended microcontroller,
and microprocessor.

22 new instructions.

The MOVF, TRI S and OPTI ON instructions have
been removed.

4 new instructions for transferring data between
data memory and program memory. This can be
used to Oself programO the EPROM program
memory.

Single cycle data memory to data memory trans-
fers possible (MOVPF and MOVFP instructions).
These instructions do not affect the Working reg-
ister (WREG).

W register (WREG) is now directly addressable.
A PC high latch register (PCLATH) is extended
to 8-bits. The PCLATCH register is now both
readable and writable.

Data memory paging is redebned slightly.

DDR registers replaces function of TRIS regis-
ters.

Multiple Interrupt vectors added. This can
decrease the latency for servicing the interrupt.
Stack size is increased to 16 deep.

BSR register for data memory paging.

Wake up from SLEEP operates slightly differ-
ently.

The Oscillator Start-Up Timer (OST) and
Power-Up Timer (PWRT) operate in parallel and
not in series.

PORTB interrupt on change feature works on all
eight port pins.

TMRO is 16-bit plus 8-bit prescaler.

Second indirect addressing register added
(FSR1 and FSR2). Conbguration bits can select
the FSR registers to auto-increment, auto-dec-
rement, remain unchanged after an indirect
address.

Hardware multiplier added (8 x 8 ® 16-bit)
(PIC17C43 and PIC17C44 only).

Peripheral modules operate slightly differently.
Oscillator modes slightly redebned.

Control/Status bits and registers have been
placed in different registers and the control bit
for globally enabling interrupts has inverse
polarity.

Addition of a test mode pin.
In-circuit serial programming
mented.

is not imple-

APPENDIX B: COMPATIBILITY

To convert code written for PIC16CXX to PIC17CXX,
the user should take the following steps:

1. Remove any TRI' S and OPTI ON instructions,
and implement the equivalent code.
2. Separate the interrupt service routine into its
four vectors.
3. Replace:
MOV REGL, W
with:
MOVFP  REGL, WREG
4. Replace:
MOV REGL, W
MOWF  RER2
with:
MOVPF  REGL, RE® ; Addr(REGL)<20h
or
MOVFP  REGL, RE® ; Addr ( REQ)<20h
Note: If REG1 and REG2 are both at addresses
greater then 20h, two instructions are
required.
MOVFP  REGL, WREG ;
MOVPF  WREG RER ;
5. Ensure that all bit names and register names are
updated to new data memory map location.
6. Verify data memory banking.
7. Verify mode of operation for indirect addressing.
8. Verify peripheral routines for compatibility.
9. Weak pull-ups are enabled on reset.

To convert code from the PIC17C42 to all the other
PIC17C4X devices, the user should take the following
steps.

1.

If the hardware multiply is to be used, ensure
that any variables at address 18h and 19h are
moved to another address.

Ensure that the upper nibble of the BSR was not
written with a non-zero value. This may cause
unexpected operation since the RAM bank is no
longer 0.

The disabling of global interrupts has been
enhanced so there is no additional testing of the
GLINTD bit after a BSF CPUSTA, GLINTD
instruction.

O 1996 Microchip Technology Inc.
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APPENDIX C: WHATOS NEW

The structure of the document has been made consis-
tent with other data sheets. This ensures that important
topics are covered across all PIC16/17 families. Here is
an overview of new features.

Added the following devices:
PIC17CR42

PIC17C42A

PIC17CR43

A 33 MHz option is now available.

APPENDIX D: WHATOS CHANGED

To make software more portable across the different
PIC16/17 families, the name of several registers and
control bits have been changed. This allows control bits
that have the same function, to have the same name
(regardless of processor family). Care must still be
taken, since they may not be at the same special func-
tion register address. The following shows the register
and bit names that have been changed:

Old Name New Name
TX8/9 X9
RC8/9 RX9
RCD8 RX9D
TXDS8 TX9D

Instruction DECFSNZ corrected to DCFSNZ
Instruction INCFSNZ corrected to INFSNZ

Enhanced discussion on PWM to include equation for
determining bits of PWM resolution.

Section 13.2.2 and 13.3.2 have had the description of
updating the FERR and RX9 bits enhanced.

The location of conbguration bit PM2 was changed
(Figure 6-1 and Figure 14-1).

Enhanced description of the operation of the INTSTA
register.

Added note to discussion of interrupt operation.
Tightened electrical spec D110.

Corrected steps for setting up USART Asynchronous
Reception.
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PIN COMPATIBILITY

Devices that have the same package type and VbD,
Vss and MCLR pin locations are said to be pin
compatible. This allows these different devices to
operate in the same socket. Compatible devices may
only requires minor software modibcation to allow
proper operation in the application socket
(ex., PIC16C56 and PIC16C61 devices). Not all
devices in the same package size are pin compatible;
for example, the PIC16C62 is compatible with the
PIC16C63, but not the PIC16C55.

Pin compatibility does not mean that the devices offer
the same features. As an example, the PIC16C54 is
pin compatible with the PIC16C71, but does not have
an A/D converter, weak pull-ups on PORTB, or
interrupts.

TABLE E-1: PIN COMPATIBLE DEVICES

Pin Compatible Devices Package
PIC12C508, PIC12C509 8-pin
PIC16C54, PIC16C54A, 18-pin
PIC16CR54A, 20-pin
PIC16C56,
PIC16C58A, PIC16CR58A,
PIC16C61,
PIC16C554, PIC16C556, PIC16C558
P1C16C620, PIC16C621, PIC16C622,
PIC16C710, PIC16C71, PIC16C711,
PIC16F83, PIC16CRS83,
PIC16C84, PIC16F84A, PIC16CR84
PIC16C55, 28-pin
PIC16C57, PIC16CR57B
PIC16C62, PIC16CR62, PIC16C62A, PIC16C63, 28-pin
PIC16C72, PIC16C73, PIC16C73A
PIC16C64, PIC16CR64, PIC16C64A, 40-pin
PIC16C65, PIC16C65A,
PIC16C74, PIC16C74A
PIC17C42, PIC17CR42, PIC17C42A, 40-pin
PIC17C43, PIC17CR43, PIC17C44
PIC16C923, PIC16C924 64/68-pin

O 1996 Microchip Technology Inc.
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APPENDIX F: ERRATA FOR
PIC17C42 SILICON

The PIC17C42 devices that you have received have the
following anomalies. At present there is no intention for
future revisions to the present PIC17C42 silicon. If
these cause issues for the application, it is recom-
mended that you select the PIC17C42A device.

Note:  New designs should use the PIC17C42A. |

1. When the Oscillator Start-Up Timer (OST) is
enabled (in LF or XT oscillator modes), any inter-
rupt that wakes the processor may cause aWDT
reset. This occurs when the WDT is greater than
or equal to 50% time-out period when the SLEEP
instruction is executed. This will not occur in
either the EC or RC oscillator modes.

Work-arounds

a) Always ensure that the CLRWDT instruction is
executed before the WDT increments past 50%
of the WDT period. This will keep the OfalseO
WDT reset from occurring.

b) When using the WDT as a normal timer (WDT
disabled), ensure that the WDT is less than or
equal to 50% time-out period when the SLEEP
instruction is executed. This can be done by
monitoring the TO bit for changing state from set
to clear. Example 1 shows putting the PIC17C42
to sleep.

EXAMPLE F-1: PIC17C42 TO SLEEP
BTFSS CPUSTA, TO ; TO = 0?

CLRWDT ; YES, WDOT =0
LOOP BTFSC CPUSTA, TO ; VDT rollover?

GOoro LOOP ;) NO Wit

SLEEP ; YES, goto Sleep

2. When the clock source of Timerl or Timer2 is
selected to external clock, the overBow interrupt
Rag will be set twice, once when the timer equals
the period, and again when the timer value is
reset to Oh. If the latency to clear TMRXIF is
greater than the time to the next clock pulse, no
problems will be noticed. If the latency is less
than the time to the next timer clock pulse, the
interrupt will be serviced twice.

Work-arounds

a) Ensure that the timer has rolled over to Oh before
clearing the Rag bit.

b) Clear the timer in software. Clearing the timer in
software causes the period to be one count less
than expected.

Design considerations

The device must not be operated outside of the speci-
Ped voltage range. An external reset circuit must be
used to ensure the device is in reset when a brown-out
occurs or the VDD rise time is too long. Failure to
ensure that the device is in reset when device voltage
is out of specibcation may cause the device to lock-up
and ignore the MCLR pin.

O 1996 Microchip Technology Inc.
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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 micro-
controller 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 bles 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.

Connectingto the Microchip InternetWeb Site

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

The ble transfer site is available by using an FTP ser-
vice to connect to:
ftp.mchip.com/biz/mchip

The web site and Ple transfer site provide a variety of
services. Users may download Ples for the latest
Development Tools, Data Sheets, Application Notes,
User's Guides, Articles and Sample Programs. A vari-
ety of Microchip specibc business information is also
available, including listings of Microchip sales ofbces,
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 CompuServeo communications net-

work.

Internet:

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

CompuSer ve Comm unications Netw ork:

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 OHost Name:O
will appear.

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

In the United States, to bnd 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 OHost Name:O, 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 bles submitted to the SIG. No executable bles
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.

960513

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 fuzzyLAB, are trade-
marks and SQTP is a service mark of Microchip in the
US.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 trade-
mark of Intel Corporation. Windows is a trademark and
MS-DOS, Microsoft Windows are registered trademarks
of Microsoft Corporation. CompuServe is a registered
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: PIC17C4X Literature Number: DS30412C

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 bnd 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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PIC17C4X Product Identib_cation System

To order or to obtain information, e.g., on pricing or delivery, please use the listed part numbers, and refer to the factory or the listed

sales ofpces.

PART NO. B XX X /XX XXX

—

Pattern:

Package:

Temperature
Range:
Frequency
Range:

Device:

QTP, SQTP, ROM Code (factory specibed) or
Special Requirements. Blank for OTP and
Windowed devices

= PDIP

= Windowed CERDIP
= PDIP (600 mil)

= MQFP

= TQFP

= PLCC

= 00C to +700C

= D400C to +850C

= 8 MHz

= 16 MHz

= 25 Mhz

= 33 Mhz

: Standard Vdd range
: (Tape and Reel)

: Extended Vdd range

P
W
P
PQ
PT
L
)

|
08
16
25
33

PIC17C44
PIC17C44T
PIC17LC44

a)

b)

)

Examples

PIC17C42 B 16/P
Commercial  Temp.,
PDIP package,
16 MHZ,

normal VDD limits
PIC17LC44 B 08/PT
Commercial  Temp.,
TQFP package,
8MHz,

extended VDD limits

PIC17C43 b 25I/P

Industrial Temp.,
PDIP package,
25 MHz,

normal VDD limits

Sales and Support

Please specify which device, revision of silicon and Data Sheet (include Literature #) you are using.
For latest version information and upgrade kits for Microchip Development Tools, please call 1-800-755-2345 or 1-602-786-7302.

Products supported by a preliminary Data Sheet may possibly 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:

1.Your local Microchip sales ofpce (see below)
2.The Microchip Corporate Literature Center U.S. FAX: (602) 786-7277
3.The MicrochipOs Bulletin Board, via your local CompuServe number (CompuServe membership NOT required).
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Note the following details of the code protection feature on PICmicro® MCUs.

The PICmicro family meets the specifications contained in the Microchip Data Sheet.

Microchip believes that its family of PICmicro microcontrollers is one of the most secure products of its kind on the market today,
when used in the intended manner and under normal conditions.

There are dishonest and possibly illegal methods used to breach the code protection feature. All of these methods, to our knowl-
edge, require using the PICmicro microcontroller in a manner outside the operating specifications contained in the data sheet.
The person doing so may be engaged in theft of intellectual property.

Microchip is willing to work with the customer who is concerned about the integrity of their code.

Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code protection does not
mean that we are guaranteeing the product as “unbreakable”.

Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection features of

our product.

If you have any further questions about this matter, please contact the local sales office nearest to you.

Information contained in this publication regarding device
applications and the like is intended through suggestion only
and may be superseded by updates. It is your responsibility to
ensure that your application meets with your specifications.
No representation or warranty is given and no liability is
assumed by Microchip Technology Incorporated with respect
to the accuracy or use of such information, or infringement of
patents or other intellectual property rights arising from such
use or otherwise. Use of Microchip’s products as critical com-
ponents in life support systems is not authorized except with
express written approval by Microchip. No licenses are con-
veyed, implicitly or otherwise, under any intellectual property
rights.

DNV Certification, Inc. DNV MSC
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1SO 9001 / QS-9000
REGISTERED FIRM

The Netherlands
Accredited by the RvA

Trademarks

The Microchip name and logo, the Microchip logo, FilterLab,
KEELOQ, microlD, MPLAB, PIC, PICmicro, PICMASTER,
PICSTART, PRO MATE, SEEVAL and The Embedded Control
Solutions Company are registered trademarks of Microchip Tech-
nology Incorporated in the U.S.A. and other countries.

dsPIC, ECONOMONITOR, FanSense, FlexROM, fuzzyLAB,
In-Circuit Serial Programming, ICSP, ICEPIC, microPort,
Migratable Memory, MPASM, MPLIB, MPLINK, MPSIM,
MXDEYV, PICC, PICDEM, PICDEM.net, rfPIC, Select Mode
and Total Endurance are trademarks of Microchip Technology
Incorporated in the U.S.A.

Serialized Quick Turn Programming (SQTP) is a service mark
of Microchip Technology Incorporated in the U.S.A.

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

© 2002, Microchip Technology Incorporated, Printed in the
U.S.A., All Rights Reserved.

fé Printed on recycled paper.

Microchip received QS-9000 quality system
certification for its worldwide headquarters,
design and wafer fabrication facilities in
Chandler and Tempe, Arizonain July 1999. The
Company'’s quality system processes and
procedures are QS-9000 compliant for its
PICmicro® 8-bit MCUs, KEELOQ® code hopping
devices, Serial EEPROMs and microperipheral
products. In addition, Microchip’s quality
system for the design and manufacture of
development systems is ISO 9001 certified.

© 2002 Microchip Technology Inc.



MICROCHIP

WORLDWIDE SALES AND SERVICE

AMERICAS

Corporate Office

2355 West Chandler Blvd.

Chandler, AZ 85224-6199

Tel: 480-792-7200 Fax: 480-792-7277
Technical Support: 480-792-7627

Web Address: http://www.microchip.com
Rocky Mountain

2355 West Chandler Blvd.

Chandler, AZ 85224-6199

Tel: 480-792-7966 Fax: 480-792-7456

Atlanta

500 Sugar Mill Road, Suite 200B
Atlanta, GA 30350

Tel: 770-640-0034 Fax: 770-640-0307
Boston

2 Lan Drive, Suite 120

Westford, MA 01886

Tel: 978-692-3848 Fax: 978-692-3821
Chicago

333 Pierce Road, Suite 180

Itasca, IL 60143

Tel: 630-285-0071 Fax: 630-285-0075
Dallas

4570 Westgrove Drive, Suite 160
Addison, TX 75001

Tel: 972-818-7423 Fax: 972-818-2924
Detroit

Tri-Atria Office Building

32255 Northwestern Highway, Suite 190
Farmington Hills, MI 48334

Tel: 248-538-2250 Fax: 248-538-2260
Kokomo

2767 S. Albright Road

Kokomo, Indiana 46902

Tel: 765-864-8360 Fax: 765-864-8387
Los Angeles

18201 Von Karman, Suite 1090

Irvine, CA 92612

Tel: 949-263-1888 Fax: 949-263-1338
New York

150 Motor Parkway, Suite 202
Hauppauge, NY 11788

Tel: 631-273-5305 Fax: 631-273-5335
San Jose

Microchip Technology Inc.

2107 North First Street, Suite 590

San Jose, CA 95131

Tel: 408-436-7950 Fax: 408-436-7955
Toronto

6285 Northam Drive, Suite 108
Mississauga, Ontario L4V 1X5, Canada
Tel: 905-673-0699 Fax: 905-673-6509

ASIA/PACIFIC

Australia

Microchip Technology Australia Pty Ltd

Suite 22, 41 Rawson Street

Epping 2121, NSW

Australia

Tel: 61-2-9868-6733 Fax: 61-2-9868-6755
China - Beijing

Microchip Technology Consulting (Shanghai)
Co., Ltd., Beijing Liaison Office

Unit 915

Bei Hai Wan Tai Bldg.

No. 6 Chaoyangmen Beidajie

Beijing, 100027, No. China

Tel: 86-10-85282100 Fax: 86-10-85282104
China - Chengdu

Microchip Technology Consulting (Shanghai)
Co., Ltd., Chengdu Liaison Office

Rm. 2401, 24th Floor,

Ming Xing Financial Tower

No. 88 TIDU Street

Chengdu 610016, China

Tel: 86-28-6766200 Fax: 86-28-6766599
China - Fuzhou

Microchip Technology Consulting (Shanghai)
Co., Ltd., Fuzhou Liaison Office

Unit 28F, World Trade Plaza

No. 71 Wusi Road

Fuzhou 350001, China

Tel: 86-591-7503506 Fax: 86-591-7503521
China - Shanghai

Microchip Technology Consulting (Shanghai)
Co., Ltd.

Room 701, Bldg. B

Far East International Plaza

No. 317 Xian Xia Road

Shanghai, 200051

Tel: 86-21-6275-5700 Fax: 86-21-6275-5060
China - Shenzhen

Microchip Technology Consulting (Shanghai)
Co., Ltd., Shenzhen Liaison Office

Rm. 1315, 13/F, Shenzhen Kerry Centre,
Renminnan Lu

Shenzhen 518001, China

Tel: 86-755-2350361 Fax: 86-755-2366086
Hong Kong

Microchip Technology Hongkong Ltd.

Unit 901-6, Tower 2, Metroplaza

223 Hing Fong Road

Kwai Fong, N.T., Hong Kong

Tel: 852-2401-1200 Fax: 852-2401-3431
India

Microchip Technology Inc.

India Liaison Office

Divyasree Chambers

1 Floor, Wing A (A3/A4)

No. 11, O’Shaugnessey Road

Bangalore, 560 025, India

Tel: 91-80-2290061 Fax: 91-80-2290062

Japan

Microchip Technology Japan K.K.

Benex S-1 6F

3-18-20, Shinyokohama

Kohoku-Ku, Yokohama-shi

Kanagawa, 222-0033, Japan

Tel: 81-45-471- 6166 Fax: 81-45-471-6122

Korea

Microchip Technology Korea

168-1, Youngbo Bldg. 3 Floor
Samsung-Dong, Kangnam-Ku

Seoul, Korea 135-882

Tel: 82-2-554-7200 Fax: 82-2-558-5934
Singapore

Microchip Technology Singapore Pte Ltd.
200 Middle Road

#07-02 Prime Centre

Singapore, 188980

Tel: 65-334-8870 Fax: 65-334-8850
Taiwan

Microchip Technology Taiwan

11F-3, No. 207

Tung Hua North Road

Taipei, 105, Taiwan

Tel: 886-2-2717-7175 Fax: 886-2-2545-0139

EUROPE

Denmark

Microchip Technology Nordic ApS

Regus Business Centre

Lautrup hoj 1-3

Ballerup DK-2750 Denmark

Tel: 45 4420 9895 Fax: 45 4420 9910
France

Microchip Technology SARL

Parc d’Activite du Moulin de Massy

43 Rue du Saule Trapu

Batiment A - ler Etage

91300 Massy, France

Tel: 33-1-69-53-63-20 Fax: 33-1-69-30-90-79
Germany

Microchip Technology GmbH
Gustav-Heinemann Ring 125

D-81739 Munich, Germany

Tel: 49-89-627-144 0 Fax: 49-89-627-144-44
Italy

Microchip Technology SRL

Centro Direzionale Colleoni

Palazzo Taurus 1 V. Le Colleoni 1

20041 Agrate Brianza

Milan, Italy

Tel: 39-039-65791-1 Fax: 39-039-6899883
United Kingdom

Arizona Microchip Technology Ltd.

505 Eskdale Road

Winnersh Triangle

Wokingham

Berkshire, England RG41 5TU

Tel: 44 118 921 5869 Fax: 44-118 921-5820
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