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PIC17C4X

2.0 PIC17C4X DEVICE VARIETIES

A variety of frequency ranges and packaging options
are available. Depending on application and production
requirements, the proper device option can be selected
using the information in the PIC17C4X Product Selec-
tion System section at the end of this data sheet. When
placing orders, please use the “PIC17C4X Product
Identification System” at the back of this data sheet to
specify the correct part number.

For the PIC17C4X family of devices, there are four
device “types” as indicated in the device number:

1. C, as in PIC17C42. These devices have
EPROM type memory and operate over the
standard voltage range.

2. LC, as in PIC17LC42. These devices have
EPROM type memory, operate over an
extended voltage range, and reduced frequency
range.

3. CR, as in PIC17CR42. These devices have
ROM type memory and operate over the stan-
dard voltage range.

4. LCR, as in PIC17LCRA42. These devices have
ROM type memory, operate over an extended
voltage range, and reduced frequency range.

2.1 UV Erasable Devices

The UV erasable version, offered in CERDIP package,
is optimal for prototype development and pilot pro-
grams.

The UV erasable version can be erased and repro-
grammed to any of the configuration modes.
Microchip's PRO MATEO programmer supports pro-
gramming of the PIC17C4X. Third party programmers
also are available; refer to the Third Party Guide for a
list of sources.

2.2 One-Time-Programmable (OTP)

Devices

The availability of OTP devices is especially useful for
customers expecting frequent code changes and
updates.

The OTP devices, packaged in plastic packages, per-
mit the user to program them once. In addition to the
program memory, the configuration bits must also be
programmed.

2.3 Quick-Turnaround-Production (QTP)

Devices

Microchip offers a QTP Programming Service for fac-
tory production orders. This service is made available
for users who choose not to program a medium to high
quantity of units and whose code patterns have stabi-
lized. The devices are identical to the OTP devices but
with all EPROM locations and configuration options
already programmed by the factory. Certain code and
prototype verification procedures apply before produc-
tion shipments are available. Please contact your local
Microchip Technology sales office for more details.

2.4 Serialized Quick-Turnaround

Production (SQTPS™) Devices

Microchip offers a unique programming service where
a few user-defined locations in each device are pro-
grammed with different serial numbers. The serial num-
bers may be random, pseudo-random or sequential.

Serial programming allows each device to have a
uniqgue number which can serve as an entry-code,
password or ID number.

ROM devices do not allow serialization information in
the program memory space.

For information on submitting ROM code, please con-
tact your regional sales office.

2.5 Read Only Memory (ROM) Devices

Microchip offers masked ROM versions of several of
the highest volume parts, thus giving customers a low
cost option for high volume, mature products.

For information on submitting ROM code, please con-
tact your regional sales office.
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FIGURE 4-2: TIME-OUT SEQUENCE ON POWER-UP (MCLRTIED TO VDD)
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FIGURE 4-3: TIME-OUT SEQUENCE ON POWER-UP (MCLR NOT TIED TO VDD)
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FIGURE 4-4: SLOW RISE TIME (MCLRTIED TO VDD)
; 5V
VDD oV AY

MCLR !

INTERNAL POR 4|

PWRT TIME-OUT l ']

OST TIME-OUT

INTERNAL RESET |

00 1996 Microchip Technology Inc. DS30412C-page 17



PIC17C4X

53

This register contains the individual flag bits for the
peripheral interrupts.

Peripheral Interrupt Request Register Note: These bits will be set by the specified con-
(PIR) dition, even if the corresponding interrupt

enable bit is cleared (interrupt disabled), or
the GLINTD bit is set (all interrupts dis-
abled). Before enabling an interrupt, the
user may wish to clear the interrupt flag to
ensure that the program does not immedi-
ately branch to the peripheral interrupt ser-
vice routine.

FIGURE 5-4: PIR REGISTER (ADDRESS: 16h, BANK 1)

R/W

-0 RW-0 RW-0 RW-0 RW-0 RW-0 R-1 R-0

| RBIF | TMR3IF| TMR2IF | TMR1IF| CA2IF | CALIF | TXIF | RCIF | |R =Readable bit

bit7
bit 7:

bit 6:

bit 5:

bit 4:

bit 3:

bit 2:

bit 1:

bit O:

bit0 W = Writable bit
-n = Value at POR reset

RBIF: PORTB Interrupt on Change Flag bit
1 =0One of the PORTB inputs changed (Software must end the mismatch condition)
0 =None of the PORTB inputs have changed

TMR3IF: Timer3 Interrupt Flag bit

If Capturel is enabled (CAL/PR3 = 1)
1 =Timer3 overflowed

0 =Timer3 did not overflow

If Capturel is disabled (CA1/PR3 = 0)
1 =Timer3 value has rolled over to 0000h from equalling the period register (PR3H:PR3L) value
0 =Timer3 value has not rolled over to 0000h from equalling the period register (PR3H:PR3L) value

TMR2IF: Timer2 Interrupt Flag bit
1 =Timer2 value has rolled over to 0000h from equalling the period register (PR2) value
0 =Timer2 value has not rolled over to 0000h from equalling the period register (PR2) value

TMR1IF: Timerl Interrupt Flag bit

If Timerl is in 8-bit mode (T16 = 0)

1 =Timerl value has rolled over to 0000h from equalling the period register (PR) value

0 =Timerl value has not rolled over to 0000h from equalling the period register (PR2) value

If Timerl is in 16-bit mode (T16 = 1)
1 =TMR1:TMR2 value has rolled over to 0000h from equalling the period register (PR1:PR2) value
0 =TMR1:TMR2 value has not rolled over to 0000h from equalling the period register (PR1:PR2) value

CAZ2IF: Capture2 Interrupt Flag bit
1 = Capture event occurred on RB1/CAP2 pin
0 = Capture event did not occur on RB1/CAP2 pin

CAL1IF: Capturel Interrupt Flag bit
1 = Capture event occurred on RBO/CAP1 pin
0 = Capture event did not occur on RBO/CAP1 pin

TXIF: USART Transmit Interrupt Flag bit
1 =Transmit buffer is empty
0 = Transmit buffer is full

RCIF: USART Receive Interrupt Flag bit
1 =Receive buffer is full
0 = Receive buffer is empty

DS30412C-page 24 [0 1996 Microchip Technology Inc.
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55 RAOQ/INT Interrupt

The external interrupt on the RAO/INT pin is edge trig-
gered. Either the rising edge, if INTEDG hit
(TOSTA<T7>) is set, or the falling edge, if INTEDG bit is
clear. When a valid edge appears on the RAO/INT pin,
the INTF bit (INTSTA<4>) is set. This interrupt can be
disabled by clearing the INTE control bit (INTSTA<0>).
The INT interrupt can wake the processor from SLEEP.
See Section 14.4 for details on SLEEP operation.

5.6 TMRO Interrupt

An overflow (FFFFh - 0000h) in TMRO will set the
TOIF (INTSTA<5>) bit. The interrupt can be enabled/
disabled by setting/clearing the TOIE control bit
(INTSTA<1>). For operation of the TimerO module, see
Section 11.0.

5.7 TOCKI Interrupt

The external interrupt on the RAL1/TOCKI pin is edge
triggered. Either the rising edge, if the TOSE bit
(TOSTA<6>) is set, or the falling edge, if the TOSE bit is
clear. When a valid edge appears on the RA1/TOCKI
pin, the TOCKIF bit (INTSTA<6>) is set. This interrupt
can be disabled by clearing the TOCKIE control bit
(INTSTA<2>). The TOCKI interrupt can wake up the
processor from SLEEP. See Section 14.4 for details on
SLEEP operation.

5.8 Peripheral Interrupt

The peripheral interrupt flag indicates that at least one
of the peripheral interrupts occurred (PEIF is set). The
PEIF bit is a read only bit, and is a bit wise OR of all the
flag bits in the PIR register AND'ed with the corre-
sponding enable bits in the PIE register. Some of the
peripheral interrupts can wake the processor from
SLEEP. See Section 14.4 for details on SLEEP opera-
tion.

FIGURE 5-5:  INT PIN /TOCKI PIN INTERRUPT TIMING
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6.2.2.2 CPU STATUS REGISTER (CPUSTA)

The CPUSTA register contains the status and control
bits for the CPU. This register is used to globally
enable/disable interrupts. If only a specific interrupt is
desired to be enabled/disabled, please refer to the
INTerrupt STAtus (INTSTA) register and the Peripheral
Interrupt Enable (PIE) register. This register also indi-
cates if the stack is available and contains the
Power-down (PD) and Time-out (TO) bits. The TO, PD,
and STKAV bits are not writable. These bits are set and
cleared according to device logic. Therefore, the result
of an instruction with the CPUSTA register as destina-
tion may be different than intended.

FIGURE 6-8: CPUSTA REGISTER (ADDRESS: 06h, UNBANKED)

Uu-0 Uu-o0 R-1 RW-1 R-1

— — [stkav|cLinTD] TO |

bit 7-6: Unimplemented: Read as '0’
bit 5: STKAV: Stack Available bit

1 = Stack is available

bit 4: GLINTD: Global Interrupt Disable bit

cause an interrupt.
1 =Disable all interrupts
0 = Enables all un-masked interrupts

bit3:  TO: WDT Time-out Status bit
1 = After power-up or by a CLRWDT instructi
0 = A Watchdog Timer time-out occurred

bit2:  PD: Power-down Status bit

0 = By execution of the SLEEP instruction
bit 1-0: Unimplemented: Read as '0'

on

1 = After power-up or by the CLRWDT instruction

This bit indicates that the 4-bit stack pointer value is Fh, or has rolled over from Fh - Oh (stack overflow).

0 = Stack is full, or a stack overflow may have occurred (Once this bit has been cleared by a
stack overflow, only a device reset will set this bit)

This bit disables all interrupts. When enabling interrupts, only the sources with their enable bits set can

R = Readable bit

W = Writable bit

U = Unimplemented bit,
Read as ‘0’

- n =Value at POR reset

00 1996 Microchip Technology Inc.
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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 overflow interrupt flags. 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 configurable 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 configured 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| CA1ED1|CA1EDO|

T16 | TMR3CS|TMR2CS|TMRICS

R = Readable bit

bit7

bit 7-6:
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 5-4:
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

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

TMR3CS: Timer3 Clock Source Select bit

bit 3:

bit 2:

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

0 =TMR3 increments off the internal clock

bit 1: TMR2CS: Timer2 Clock Source Select bit

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

0 =TMR2 increments off the internal clock

bit 0: TMR1CS: Timerl Clock Source Select bit

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

0 =TMR1 increments off the internal clock

CA2ED1:CA2EDO: Capture2 Mode Select bits

CA1ED1:CA1EDO: Capturel Mode Select bits

W = Writable bit
-n = Value at POR reset

bit0

00 1996 Microchip Technology Inc.
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12.2.2 DUAL CAPTURE REGISTER MODE

This mode is selected by setting CA1/PR3. A block dia-
gram is shown in Figure 12-8. In this mode, TMR3 runs
without a period register and increments from 0000h to
FFFFh and rolls over to 0000h. The TMRS3 interrupt
Flag (TMRS3IF) is set on this roll over. The TMR3IF bit
must be cleared in software.

Registers PR3H/CA1H and PR3L/CA1L make a 16-bit
capture register (Capturel). It captures events on pin
RBO/CAP1. Capture mode is configured by the
CA1ED1 and CA1EDQO bits. Capturel Interrupt Flag bit
(CALIF) is set on the capture event. The corresponding
interrupt mask bit is CALIE. The Capturel Overflow
Status bit is CA1IOVFE.

The Capture2 overflow status flag bit is double buff-
ered. The master bit is set if one captured word is
already residing in the Capture2 register and another
“event” has occurred on the RB1/CA2 pin. The new
event will not transfer the TMR3 value to the capture
register which protects the previous unread capture
value. When the user reads both the high and the low
bytes (in any order) of the Capture?2 register, the master
overflow bit is transferred to the slave overflow bit
(CA20VF) and then the master bit is reset. The user
can then read TCON2 to determine the value of
CA20VF.

The operation of the Capturel feature is identical to
Capture2 (as described in Section 12.2.1).

FIGURE 12-8: TIMER3 WITH TWO CAPTURE REGISTERS BLOCK DIAGRAM

CA1ED1, CAlEDOi
2

CA2ED1, CA2EDO
(TCON1<7:6>)

(TCON1<5:4>) >
Set CAlIF
Edge Select PR3H/CA1H PR3L/CALL (PIR<2>)
Prescaler Select
RBO/CAP1 Capture Enable
Fosc/4 0 Set TMR3IF
(PIR<6>)
1 TMR3H TMR3L |
TMR3ON
RBS/TCLK3 TMR3CS (TCON2<2>) Capture Enable
(TCON1<2>)
Edge Select Set CA2IE
Prescaler Select €
CA2H CA2L (PIR<3>)
RB1/CAP2 >

TABLE 12-5: REGISTERS ASSOCIATED WITH CAPTURE

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)
16h, Bank 3 |TCON1 CA2ED1| CA2EDO| CAlED1 | CA1EDO T16 TMR3CS | TMR2CS | TMR1CS| 0000 0000 | 0000 0000
17h,Bank 3 |TCON2 CA20VF | CALIOVF | PWM2ON | PWM1ON | CA1/PR3| TMR3ON [ TMR20ON|TMR1ON| 0000 0000 | 0000 0000
12h, Bank 2 TMR3L TMR3 register; low byte XXXX XXXX | uuuu uuuu
13h, Bank 2 TMR3H TMR3 register; high byte XXXX XXXX | uuuu uuuu
16h, Bank 1 PIR RBIF | TMR3IF | TMR2IF TMR1IF CA2IF CALIF TXIF RCIF | 0000 0010 [ 0000 0010
17h, Bank 1 PIE RBIE | TMR3IE [ TMR2IE TMR1IE | CAZ2IE CALIE TXIE RCIE | 0000 0000 [ 0000 0000
07h, Unbanked | INTSTA PEIF | TOCKIF TOIF INTF PEIE TOCKIE TOIE INTE | 0000 0000 | 0000 0000
06h, Unbanked | CPUSTA — — STKAV GLINTD TO PD — — --11 11-- | --11 qg--
16h, Bank 2 PR3L/CA1L |Timer3 period register, low byte/capturel register, low byte XXXX XXXX | uuuu uuuu
17h, Bank 2 PR3H/CA1H | Timer3 period register, high byte/capturel register, high byte XXXX XXXX | uuuu uuuu
14h, Bank 3 CA2L Capture2 low byte XXXX XXXX | uuuu uuuu
15h, Bank 3 CA2H Capture2 high byte XXXX XXXX | uuuu uuuu
Legend: x =unknown, u = unchanged, - = unimplemented read as '0', q - value depends on condition,

shaded cells are not used by Capture.

Note 1: Other (non power-up) resets include: external reset through MCLR and WDT Timer Reset.

00 1996 Microchip Technology Inc.
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TABLE 13-9: REGISTERS ASSOCIATED WITH SYNCHRONOUS SLAVE TRANSMISSION

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)

16h,Bank 1 | PIR RBIF TMR3IF | TMR2IF | TMR1IF| CA2IF | CALIF TXIF RCIF 0000 0010 0000 0010
13h, Bank 0 | RCSTA SPEN RX9 SREN CREN — FERR OERR RX9D 0000 - 00x 0000 -00u
16h, Bank 0 | TXREG TX7 TX6 TX5 TX4 TX3 TX2 TX1 TX0 XXXX XXXX uuuu uuuu
17h,Bank 1 | PIE RBIE TMR3IE| TMR2IE| TMR1IE| CA2IE | CAlIE TXIE RCIE 0000 0000 0000 0000
15h, Bank 0 | TXSTA CSRC TX9 TXEN SYNC — — TRMT TX9D 0000 --1x 0000 --1u
17h, Bank 0 | SPBRG Baud rate generator register XXXX XXXX uuuu uuuu
Legend: x =unknown, u = unchanged, - = unimplemented read as a '0', shaded cells are not used for synchronous

slave transmission.
Note 1: Other (non power-up) resets include: external reset through MCLR and Watchdog Timer Reset.

TABLE 13-10: REGISTERS ASSOCIATED WITH SYNCHRONOUS SLAVE RECEPTION

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)

16h, Bankl PIR RBIF TMR3IF | TMR2IF | TMR1IF| CA2IF | CALIF TXIF RCIF 0000 0010 0000 0010
13h, Bank0 RCSTA SPEN RX9 SREN CREN — FERR OERR RX9D 0000 - 00x 0000 -00u
14h, Bank0 RCREG RX7 RX6 RX5 RX4 RX3 RX2 RX1 RX0 XXXX XXXX uuuu uuuu
17h, Bankl PIE RBIE TMR3IE| TMR2IE| TMR1IE| CA2IE | CAlIE TXIE RCIE 0000 0000 0000 0000
15h, Bank 0 | TXSTA CSRC TX9 TXEN SYNC — — TRMT TX9D 0000 --1x 0000 --1u
17h, Bank0 SPBRG Baud rate generator register XXXX XXXX uuuu uuuu
Legend: x =unknown, u = unchanged, - = unimplemented read as a '0', shaded cells are not used for synchronous

slave reception.
Note 1: Other (non power-up) resets include: external reset through MCLR and Watchdog Timer Reset.
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14.2.4 EXTERNAL CRYSTAL OSCILLATOR
CIRCUIT

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

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

FIGURE 14-5: EXTERNAL PARALLEL
RESONANT CRYSTAL
OSCILLATOR CIRCUIT

+5V
To Other
Devices
10k __
4.7k 74AS04 PIC17CXX
74AS04 ¢ 0sC1
p
Fhok
XTAL
10k
20 pF 20 pF

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

FIGURE 14-6: EXTERNAL SERIES
RESONANT CRYSTAL
OSCILLATOR CIRCUIT

To Other
330 kQ 330 kQ Devices

74AS04 74AS04 74AS04 PIC17CXX

0scC1
0.1 pF

XTAL

1l

14.25 RC OSCILLATOR

For timing insensitive applications, the RC device
option offers additional cost savings. RC oscillator fre-
quency is a function of the supply voltage, the resistor
(Rext) and capacitor (Cext) values, and the operating
temperature. In addition to this, oscillator frequency will
vary from unit to unit due to normal process parameter
variation. Furthermore, the difference in lead frame
capacitance between package types will also affect
oscillation frequency, especially for low Cext values.
The user also needs to take into account variation due
to tolerance of external R and C components used.
Figure 14-6 shows how the R/C combination is con-
nected to the PIC17CXX. For Rext values below 2.2 kQ,
the oscillator operation may become unstable, or stop
completely. For very high Rext values (e.g. 1 MQ), the
oscillator becomes sensitive to noise, humidity and
leakage. Thus, we recommend to keep Rext between 3
kQ and 100 kQ.

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

See Section 18.0 for RC frequency variation from part
to part due to normal process variation. The variation
is larger for larger R (since leakage current variation will
affect RC frequency more for large R) and for smaller C
(since variation of input capacitance will affect RC fre-
guency more).

See Section 18.0 for variation of oscillator frequency
due to VDD for given Rext/Cext values as well as fre-
guency variation due to operating temperature for given
R, C, and VDD values.

The oscillator frequency, divided by 4, is available on
the OSC2/CLKOUT pin, and can be used for test pur-
poses or to synchronize other logic (see Figure 3-2 for
waveform).

FIGURE 14-7: RC OSCILLATOR MODE

VDD

Rext Internal

0sc1 {> clock
l . .

Cext

7
’Eli PIC17CXX

R OSC2/CLKOUT
Fosc/4

Vss
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SUBWF Subtract WREG from f
Syntax: [ label] SUBWF f,d
Operands: 0<f<255
d 0J[0,1]
Operation: f) = (W) - (dest)
Status Affected: oV, C,DC, z
Encoding: | 0000 | ot0d [ feft | feff |
Description: Subtract WREG from register 'f' (2's
complement method). If 'd" is O the
result is stored in WREG. If 'd" is 1 the
result is stored back in register 'f'.
Words: 1
Cycles: 1
Q Cycle Activity:
Q1 Q2 Q3 Q4
Decode Read Execute Write to
register 'f' destination
Example 1: SUBW  REGL, 1
Before Instruction
REG1 = 3
WREG = 2
C = ?
After Instruction
REG1 = 1
WREG = 2
C = 1 ; result is positive
Z = 0
Example 2:
Before Instruction
REG1 = 2
WREG = 2
C = ?
After Instruction
REG1 = 0
WREG = 2
C = 1 ; result is zero
z = 1
Example 3:
Before Instruction
REG1 = 1
WREG = 2
C = ?
After Instruction
REGL = FF
WREG = 2
C = 0 ; result is negative
z = 0

Subtract WREG from f with

SUBWFB
Borrow
Syntax: [ label] SUBWFB f,d
Operands: 0<f<255
d 0[0,1]
Operation: ()= (W) -C - (dest)
Status Affected: oV, C,DC, Z
Encoding: | 0000 | oo1d | ffff | ffft |
Description: Subtract WREG and the carry flag
(borrow) from register 'f' (2's comple-
ment method). If 'd" is O the result is
stored in WREG. If 'd" is 1 the result is
stored back in register 'f'.
Words: 1
Cycles: 1
Q Cycle Activity:
Q1 Q2 Q3 Q4
Decode Read Execute Write to
register 'f' destination
Example 1: SUBWB REGL, 1
Before Instruction
REG1 = 0x19 (0001 1001)
WREG = O0xOD (0000 1101)
C = 1
After Instruction
REGL = 0x0C (0000 1011)
WREG = 0xOD (0000 1101)
C = 1 ; result is positive
z = 0
Example2: SUBWFB REGL, 0
Before Instruction
REG1 = 0x1B (0001 1011)
WREG = Ox1A (0001 1010)
C = 0
After Instruction
REG1 = 0x1B (0001 1011)
WREG = 0x00
C = 1 ; result is zero
z = 1
Example3: SUBWB REGL, 1
Before Instruction
REGL = 0x03 (0000 0011)
WREG = Ox0E (0000 1101)
C = 1
After Instruction
REGL = OxF5 (1111 0100) [2's comp]
WREG = Ox0E (0000 1101)
C = 0 ; result is negative
z = 0
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|Applicable Devices |42 |R42[42A|43|R43 44|
FIGURE 18-11: TYPICAL IpD vs. VDD WATCHDOG ENABLED 25°C
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FIGURE 18-12: MAXIMUM IpD vs. VDD WATCHDOG ENABLED
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|Applicable Devices |42 |R42[42A|43|R43 44|

FIGURE 18-15: IoH vs. VOH, VDD = 5V
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FIGURE 18-16: loL vs. VoL, VDD = 3V
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|Applicable Devices |42 |R42[42A|43|R43 44|

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

DEVICES)
Parameter
No. Sym Characteristic Min Typt Max Units | Conditions
150 TadV2alL | AD15:ADO (address) valid to ALE! 0.25Tcy - 10 — — ns
(address setup time)
151 TalL2adl ALE! to address out invalid 5* — — ns
(address hold time)
160 TadZ2o0elL |AD15:ADO hi-impedance to OE! 0* — — ns
161 ToeH2adD |OE+ to AD15:ADO driven 0.25Tcy - 15 — — ns
162 TadV2o0eH | Data in valid before OE1 35 — — ns
(data setup time)
163 ToeH2adl | OEtto data in invalid (data hold time) 0 — — ns
164 TalH ALE pulse width — 0.25Tcy § — ns
165 ToeL OE pulse width 0.5Tcy-35§ — — ns
166 TalH2alH ALE1 to ALE1 (cycle time) — Tcy § — ns
167 Tacc Address access time — — 0.75Tcy-30| ns
168 Toe Output enable access time — — 0.5Tcy - 45 ns
(OE low to Data Valid)
* These parameters are characterized but not tested.
T Data in “Typ” column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only and are not
tested.
§ This specification ensured by design.
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|Applicable Devices |42 |R42[42A|43|R43 44|

FIGURE 20-4: TYPICAL RC OSCILLATOR FREQUENCY vs. VbD

2.0
1.8 \
1.6
\
1.4 R = 3.3k
1.2
T 10
=3
L8) 0.8
R = 10k
“ 06
0.4
Cext = 300 pF, T = 25°C
0.2 R = 160K
0.0
4.0 45 5.0 5.5 6.0 6.5
VDD (Volts)

TABLE 20-2: RC OSCILLATOR FREQUENCIES

Average
Cext Rext Fosc @ 53 e
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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21.2  40-Lead Plastic Dual In-line (600 mil)

N

] rraracr

D) - |‘* c
Pin No. 1 — - €A -
Indicator e g eB
Area
- D o
I s = )]
Base \ ¥ | l
Plane™\ l
Seating —»
Plane L T T
Bl—»  «— —>e1<—TA1A2A
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 - 5.080 - 0.200
Al 0.381 - 0.015 -
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
E1l 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 - 0.050 -
S1 0.508 - 0.020 -
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APPENDIX A: MODIFICATIONS

The following is the list of modifications 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 file (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 “self program” 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 redefined 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). Configuration 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 redefined.
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 is not imple-
mented.

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:
MOVF REGL, W
with:
MOVFP  REGL, WREG
4. Replace:
MOVF REGL, W
MOVWF REG
with:
MOVPF REGL, RE® ; Addr(REGL)<20h
or

MOVFP REGL, REG ; Addr(REG2)<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.

Verify data memory banking.

Verify mode of operation for indirect addressing.
Verify peripheral routines for compatibility.

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.

© ©o N

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

2. 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.

3. The disabling of global interrupts has been
enhanced so there is no additional testing of the
GLINTD bit after a BSF CPUSTA, GLINTD
instruction.
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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 files and information easily available to
customers. To view the site, the user must have access
to the Internet and a web browser, such as Netscape or
Microsoft Explorer. Files are also available for FTP
download from our FTP site.

Connectingtothe Microchip InternetWeb Site

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

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

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

 Latest Microchip Press Releases

» Technical Support Section with Frequently Asked
Questions

» Design Tips

 Device Errata

« Job Postings

* Microchip Consultant Program Member Listing

« Links to other useful web sites related to
Microchip Products

Connecting to the Microchip BBS

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

Internet:

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

CompuServe Communications Network:

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

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

The following connect procedure applies in most loca-
tions.

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

2. Dial your local CompusServe access humber.

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

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

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

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

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

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

Systems Information and Upgrade Hot Line

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

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

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 find the organization of this data sheet easy to follow? If not, why?

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

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

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

7. How would you improve this document?

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