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PIC17C4X

TABLE 3-1: PINOUT DESCRIPTIONS
Name DIP |PLCC| QFP |l/O/P | Buffer Description
No. No. No. |Type| Type
PORTD is a bi-directional 1/0O Port.
RDO/AD8 40 43 15 /IO | TTL This is also the upper byte of the 16-bit system bus in
RD1/AD9 39 42 14 /o | TTL microprocessor mode or extended microprocessor mode
RD2/AD10 38 41 13 o | TTL or extended microcontroller mode. In multiplexed system
RD3/AD11 37 40 12 o | TTL lejsd:?:filr?:ﬁgcr)r;:r:s:f pins are address output as well
RD4/AD12 36 39 11 I/O TTL
RD5/AD13 35 38 10 /O | TTL
RD6/AD14 34 37 9 /O | TTL
RD7/AD15 33 36 8 /O | TTL
PORTE is a bi-directional 1/0 Port.
REO/ALE 30 32 4 /10 | TTL In microprocessor mode or extended microcontroller
mode, it is the Address Latch Enable (ALE) output.
Address should be latched on the falling edge of ALE
output.
RE1/OE 29 31 3 110 TTL In microprocessor ozxtended microcontroller mode, it is
the Output Enable (OE) control output (active low).
RE2/WR 28 30 2 110 TTL In microprocessorﬂextended microcontroller mode, it is
the Write Enable (WR) control output (active low).
TEST 27 29 1 | ST | Test mode selection control input. Always tie to Vss for nor-
mal operation.
Vss 10, 11, 5, 6, P Ground reference for logic and 1/O pins.
31 12, |27,28
33,34
VDD 1 1,44 |16,17| P Positive supply for logic and 1/0 pins.

Legend: | = Input only; O = Output only; I/O = Input/Output; P = Power; — = Not Used; TTL = TTL input;
ST = Schmitt Trigger input.
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PIC17C4X

40 RESET

The PIC17CXX differentiates between various kinds of
reset:

* Power-on Reset (POR)
* MCLR reset during normal operation
« WDT Reset (normal operation)

Some registers are not affected in any reset condition;
their status is unknown on POR and unchanged in any
other reset. Most other registers are forced to a “reset
state” on Power-on Reset (POR), on MCLR or WDT
Reset and on MCLR reset during SLEEP. They are not
affected by a WDT Reset during SLEEP, since this reset
is viewed as the resumption of normal operation. The
TO and PD bits are set or cleared differently in different
reset situations as indicated in Table 4-3. These bits are
used in software to determine the nature of reset. See
Table 4-4 for a full description of reset states of all reg-
isters.

Note: While the device is in a reset state, the
internal phase clock is held in the Q1 state.
Any processor mode that allows external
execution will force the REO/ALE pin as a
low output and the RE1/OE and RE2/WR
pins as high outputs.

A simplified block diagram of the on-chip reset circuit is
shown in Figure 4-1.

4.1 Power-on Reset (POR), Power-up
Timer (PWRT). and Oscillator Start-up
Timer (OST)

41.1 POWER-ON RESET (POR)

The Power-on Reset circuit holds the device in reset
until VDD is above the trip point (in the range of 1.4V -
2.3V). The PIC17C42 does not produce an internal
reset when VDD declines. All other devices will produce
an internal reset for both rising and falling VbD. To take
advantage of the POR, just tie the MCLR/VPP pin
directly (or through a resistor) to VDD. This will eliminate
external RC components usually needed to create
Power-on Reset. A minimum rise time for VDD is
required. See Electrical Specifications for details.

4.1.2 POWER-UP TIMER (PWRT)

The Power-up Timer provides a fixed 96 ms time-out
(nominal) on power-up. This occurs from rising edge of
the POR signal and after the first rising edge of MCLR
(detected high). The Power-up Timer operates on an
internal RC oscillator. The chip is kept in RESET as
long as the PWRT is active. In most cases the PWRT
delay allows the VDD to rise to an acceptable level.

The power-up time delay will vary from chip to chip and
to VbD and temperature. See DC parameters for
details.

FIGURE 4-1: SIMPLIFIED BLOCK DIAGRAM OF ON-CHIP RESET CIRCUIT
External
Reset
7
MCLR
WDT WDT
Module Time_Out
Reset
VDD rise A
detect ™ powver_On_Reset S
VDD
OST/PWRT
__ | Chip_Reset
OST R Qr——»
{>O—'> 10-bit Ripple counter I )
0sC1 PWRT
On-chi
ch(gsl(F;)T—|> 10-bit Ripple counter I—
'_
=
[ Power_Up
5le (Enabie the PWRT timer
o2 only during Power_Up)
o | S
o |
s (Power_Up + Wake_Up) (XT + LF)
i}

T This RC oscillator is shared with the WDT
when not in a power-up sequence.

(Enable the OST if it is Power_Up or Wake_Up
from SLEEP and OSC type is XT or LF)
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PIC17C4X

5.0 INTERRUPTS

The PIC17C4X devices have 11 sources of interrupt:

« External interrupt from the RAO/INT pin
« Change on RB7:RBO pins

* TMRO Overflow

* TMR1 Overflow

* TMR2 Overflow

¢ TMR3 Overflow

e USART Transmit buffer empty
e USART Receive buffer full

e Capturel

¢ Capture2

« TOCKI edge occurred

There are four registers used in the control and status
of interrupts. These are:

* CPUSTA
* INTSTA
* PIE

* PIR

The CPUSTA register contains the GLINTD bit. This is
the Global Interrupt Disable bit. When this bit is set, all
interrupts are disabled. This bit is part of the controller
core functionality and is described in the Memory Orga-
nization section.

When an interrupt is responded to, the GLINTD bit is
automatically set to disable any further interrupt, the
return address is pushed onto the stack and the PC is
loaded with the interrupt vector address. There are four
interrupt vectors. Each vector address is for a specific
interrupt source (except the peripheral interrupts which
have the same vector address). These sources are:

« External interrupt from the RAO/INT pin
* TMRO Overflow

« TOCKI edge occurred

* Any peripheral interrupt

When program execution vectors to one of these inter-
rupt vector addresses (except for the peripheral inter-
rupt address), the interrupt flag bit is automatically
cleared. Vectoring to the peripheral interrupt vector
address does not automatically clear the source of the
interrupt. In the peripheral interrupt service routine, the
source(s) of the interrupt can be determined by testing
the interrupt flag bits. The interrupt flag bit(s) must be
cleared in software before re-enabling interrupts to
avoid infinite interrupt requests.

All of the individual interrupt flag bits will be set regard-
less of the status of their corresponding mask bit or the
GLINTD bit.

For external interrupt events, there will be an interrupt
latency. For two cycle instructions, the latency could be
one instruction cycle longer.

The “return from interrupt” instruction, RETFI E, can be
used to mark the end of the interrupt service routine.
When this instruction is executed, the stack is
“POPed”, and the GLINTD bit is cleared (to re-enable
interrupts).

FIGURE 5-1: INTERRUPT LOGIC
TMR1IF
TMR1IE
TMR2IF TOIE Wake-up (If in SLEEP mode)
TMR2IE TOIE

TMR3IF
TMR3IE

INTF
INTE

TOCKIF
TOCKIE

PEIF

or terminate long write

Interrupt to CPU

Sl

TXIF
TXIE
RCIF :l )
RCIE
RBIF
RBIE

PEIE

GLINTD

00 1996 Microchip Technology Inc.

[t PRI T,

DS30412C-page 21

—— . _AA_l._._ AN 2



PIC17C4X

FIGURE 7-3: TLRD INSTRUCTION
OPERATION

TABLE POINTER
| TBLPTRH TBLPTRL|

TABLE LATCH (16-bit)
| TABLATH | TABLATL |

TLRD 1,f TLRD O, f

DATA
MEMORY PROGRAM MEMORY

FIGURE 7-4: TABLRD INSTRUCTION
OPERATION

Note 1: 8-bit value, from TABLAT (16-bit) high or
low byte, loaded into register 'f'.

TABLE POINTER
| TBLPTRH TBLPTRL |

TABLE LATCH (16-bit)

TABLATH TABLATL

N |

TABLRD 1,i,f TABLRD O,i,f

DATA

MEMORY PROGRAM MEMORY

Prog-Mem
(TBLPTR)

®

Note 1: 8-bit value, from TABLAT (16-bit) high or
low byte, loaded into register 'f'.
2: 16-hit value at Program Memory (TBLPTR)
loaded into TABLAT register.
3: If“"=1, then TBLPTR = TBLPTR + 1,
If “i” = 0, then TBLPTR is unchanged.

DS30412C-page 44
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PIC17C4X

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 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Power-on other resets
Reset (Notel)
15h, Bank 1 | PORTE — — — — — 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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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 overflow 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 | — | [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
When TOCS =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
Don't 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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PIC17C4X

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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PIC17C4X

14.3  Watchdog Timer (WDT)

The Watchdog Timer’s function is to recover from soft-
ware malfunction. The WDT uses an internal free run-
ning on-chip RC oscillator for its clock source. This
does not require any external components. This RC
oscillator is separate from the RC oscillator of the
OSCI1/CLKIN pin. That means that the WDT will run,
even if the clock on the OSC1/CLKIN and OSC2/CLK-
OUT pins of the device has been stopped, for example,
by execution of a SLEEP instruction. During normal
operation and SLEEP mode, a WDT time-out gener-
ates a device RESET. The WDT can be permanently
disabled by programming the configuration bits
WDTPS1:WDTPSO0 as '00' (Section 14.1).

Under normal operation, the WDT must be cleared on
a regular interval. This time is less the minimum WDT
overflow time. Not clearing the WDT in this time frame
will cause the WDT to overflow and reset the device.

14.3.1 WDT PERIOD

The WDT has a nominal time-out period of 12 ms, (with
postscaler = 1). The time-out periods vary with temper-
ature, VDD and process variations from part to part (see
DC specs). If longer time-out periods are desired, a
postscaler with a division ratio of up to 1:256 can be
assigned to the WDT. Thus, typical time-out periods up
to 3.0 seconds can be realized.

The CLRWDT and SLEEP instructions clear the WDT
and the postscaler (if assigned to the WDT) and pre-
vent it from timing out thus generating a device RESET
condition.

The TO bit in the CPUSTA register will be cleared upon
a WDT time-out.

14.3.2 CLEARING THE WDT AND POSTSCALER

The WDT and postscaler are cleared when:

e The device is in the reset state

« A SLEEP instruction is executed

e A CLRWDT instruction is executed

« Wake-up from SLEEP by an interrupt

The WDT counter/postscaler will start counting on the
first edge after the device exits the reset state.

14.3.3 WDT PROGRAMMING CONSIDERATIONS

It should also be taken in account that under worst case
conditions (VbD = Min., Temperature = Max., max.
WDT postscaler) it may take several seconds before a
WDT time-out occurs.

The WDT and postscaler is the Power-up Timer during
the Power-on Reset sequence.

14.3.4 WDT AS NORMAL TIMER

When the WDT is selected as a normal timer, the clock
source is the device clock. Neither the WDT nor the
postscaler are directly readable or writable. The over-
flow time is 65536 Tosc cycles. On overflow, the TO bit
is cleared (device is not reset). The CLRWDT instruction
can be used to set the TO bit. This allows the WDT to
be a simple overflow timer. When in sleep, the WDT
does not increment.

00 1996 Microchip Technology Inc.
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PIC17C4X

DCFSNZ Decrement f, skip if not O

Syntax: [labell DCFSNz fd

Operands: 0<f<255
d 0J[0,1]

Operation: (f)—1 - (dest);
skip if not 0

Status Affected:  None

Encoding: | 0010 | 011d | fiff | ffff |

Description: The contents of register 'f' are decre-
mented. If 'd" is O the result is placed in
WREG. If 'd" is 1 the result is placed
back in register 'f'.
If the resultis not 0, the next instruction,
which is already fetched, is discarded,
and an NOP is executed instead mak-
ing it a two-cycle instruction.

Words: 1

Cycles: 1(2)

Q Cycle Activity:

Q1 Q2 Q3 Q4
Decode Read Execute Write to

register 'f' destination

If skip:

Q1 Q2 Q3 Q4
|[Forced NOP| NOP | Execute | NOP

Example: HERE DCFSNZ TEMP, 1
ZERO
NZERO

Before Instruction

TEMP_VALUE

1
-~

After Instruction

TEMP_VALUE
If TEMP_VALUE

PC

If TEMP_VALUE

PC

TEMP_VALUE - 1,
0;

Address ( ZERO)
0;

Address ( NZERO)

™ noun

GOTO Unconditional Branch
Syntax: [label] GOTO k
Operands: 0<k<8191
Operation: k - PC<12:0>;

Status Affected:

k<12:8> - PCLATH<4:0>,
PC<15:13> - PCLATH<7:5>

None

Encoding: | 110k | kkkk | kkkk | kkkk |
Description: GOTOallows an unconditional branch
anywhere within an 8K page boundary.
The thirteen bit immediate value is
loaded into PC bits <12:0>. Then the
upper eight bits of PC are loaded into
PCLATH. GOTOis always a two-cycle
instruction.
Words: 1
Cycles: 2
Q Cycle Activity:
Q1 Q2 Q3 Q4
Decode Read literal Execute NOP
'K'<7:0>
Forced NOP NOP Execute NOP
Example: GOTO THERE

After Instruction

PC =

Address ( THERE)

DS30412C-page 122
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PIC17C4X

INCF Increment f INCFSZ Increment f, skip if O

Syntax: [label] INCF fd Syntax: [label] INCFSz fd

Operands: 0<f<255 Operands: 0<f<255
d 0 [0,1] d 0 [0,1]

Operation: (f)+1 - (dest) Operation: (f)+ 1 - (dest)

Status Affected: OV, C, DC, Z skip if result = 0

Encoding: [ o001 [otod [ reer [ eeet | Status Affected: ~ None

Description: The contents of register 'f' are incre- Encoding: | 0001 | 111d | frff | frff |
mented. If 'd" is O the result is placed in Description: The contents of register 'f' are incre-
WREG. If 'd" is 1 the result is placed mented. If 'd" is O the result is placed in
back in register 'f'. WREG. If 'd" is 1 the result is placed

Words: 1 back in register 'f'.

. If the result is O, the next instruction,
Cycles: 1 which is already fetched, is discarded,
Q Cycle Activity: and an NOP is executed instead making

01 Q2 Q3 Q4 it a two-cycle instruction.
Decode Read Execute Write to Words: 1
register 'f' destination Cycles: 1(2)
Example: I NCF CNT, 1 Q Cycle Activity:
Before Instruction Q1 Q2 Q3 Q4
CNT = OxFF Decode Read Execute Write to
z = 0 register 'f' destination
Cc = 7 If skip:
After Instruction Q1 Q2 Q3 Q4
SNT = (1”(00 |[Forced NOP| NOP | Execute | NOP |
c = 1 Example: HERE ~ INCFSZ ONT, 1
NZERO
ZERO
Before Instruction
PC =  Address ( HERE)
After Instruction
CNT = CNT +1
IfCNT = 0;
PC =  Address(ZERO
IfCNT # 0;
PC =  Address( NZERO)
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Move Literal to high nibble in MOVLW Move Literal to WREG
MOVLR BSR
Syntax: [ labell] MOVLW k
Syntax: [ labell MOVLR k Operands: 0<k< 255
Operands: 0<ks<15 Operation: k - (WREG)
Operation: k - (BSR<7:4>) Status Affected:  None
Status Affected: ~ None Encoding: [ 1011 [ 0000 | kkkk [ kkkk |
Encoding: | 1011 | 101x | kkkk | uuuu | Description: The eight bit literal 'k' is loaded into
Description: The 4-bit literal 'K’ is loaded into the WREG.
most significant 4-bits of the Bank Words: 1
Select Register (BSR). Only the high ’
4-bits of the Bank Select Register Cycles: 1
are affected. The lower half of the Q Cycle Activity:
BSR is unchanged. The assembler '
will encode the “u” fields as 0. Q1 Q2 Q3 Q4
Words: 1 Decode Read Execute Write to
oras- literal K WREG
Cycles: 1
Y Example: MOWVLW  Ox5A

Cycle Activity:
Q Cy y After Instruction

Q1 Q2 Q3 Q4 WREG = Ox5A
Decode Read literal Execute Write
'k:u' literal 'k' to
BSR<7:4>
Example: MWVLR 5
Before Instruction
BSR register =  0x22
After Instruction
BSR register =  0x52

Note: This instruction is not available in the
PIC17C42 device.
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|Applicable Devices |42 |R42[42A|43|R43 (44|

Standard Operating Conditions (unless otherwise stated)
Operating temperature
DC CHARACTERISTICS L40°C <TA < +40°C
Operating voltage VDD range as described in Section 17.1
Parameter
No. Sym Characteristic Min Typt Max | Units Conditions
Internal Program Memory
Programming Specs (Note 4)
D110 VPP |Voltage on MCLR/VPP pin 12.75 - 13.25 V |Note 5
D111 VDDP |Supply voltage during 4.75 5.0 5.25 \%
programming
D112 IPP |Current into MCLR/VPP pin - 25¢ 50 f mA
D113 IbbP | Supply current during - - 30 ¢ mA
programming
D114 TPROG| Programming pulse width 10 100 1000 ps |Terminated via internal/exter-
nal interrupt or a reset
* These parameters are characterized but not tested.
T Data in “Typ” column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only and
are not tested.
¥ These parameters are for design guidance only and are not tested, nor characterized.

Note 1: In RC oscillator configuration, 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 specified levels

represent normal operating conditions. Higher leakage current may be measured at different input voltages.

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

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

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 specifications may be used.

a

Note:  When using the Table Write for internal programming, the device temperature must be less than 40°C.

DS30412C-page 152 0 1996 Microchip Technology Inc.



PIC17/C4X

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

FIGURE 17-9: USART MODULE: SYNCHRONOUS TRANSMISSION (MASTER/SLAVE) TIMING

RASTXICK 24 AL
pin —»- - 121 — I<— 121
RA4/RX/DT : : :
pin ' ><: ' q
— 54— —>: I<—
120 - 122
TABLE 17-9: SERIAL PORT SYNCHRONOUS TRANSMISSION REQUIREMENTS
Parameter
No. Sym Characteristic Min Typt Max Units | Conditions
120 TckH2dtV | SYNC XMIT (MASTER & SLAVE)
Clock high to data out valid — — 65 ns
121 TckRF Clock out rise time and fall time (Master — 10 35 ns
Mode)
122 TdtRF Data out rise time and fall time — 10 35 ns
t Data in “Typ” column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only and are not
tested.

FIGURE 17-10: USART MODULE: SYNCHRONOUS RECEIVE (MASTER/SLAVE) TIMING

RA5/TX/CK :
pin 125 .
RA4/RX/DT P =~ :
pin pd ' X

! 126—————.

TABLE 17-10: SERIAL PORT SYNCHRONOUS RECEIVE REQUIREMENTS

Parameter
No. Sym Characteristic Min Typt Max Units | Conditions
125 TdtV2ckL SYNC RCV (MASTER & SLAVE) 15 — — ns
Data hold before CKt (DT hold time)
126 TekL2dtl Data hold after CKt (DT hold time) 15 — — ns
T Data in “Typ” column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only and are not
tested.
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|Applicable Devices |42 |R42[42A|43|R43 44|

FIGURE 18-7: TYPICAL Ipp vs. FREQUENCY (EXTERNAL CLOCK 25°C)
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FIGURE 18-8: MAXIMUM IDD vs. FREQUENCY (EXTERNAL CLOCK 125°C TO -40°C)
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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
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FIGURE 18-20: VTH (INPUT THRESHOLD VOLTAGE) OF OSC1 INPUT
(IN XT AND LF MODES) vs. VDD
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|Applicable Devices |42 |R42[42A|43|R43 44|

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. VbD
34
3.2 %
3.0 Typ (25°C)
Max (-40°C to <e§b
2.8
s oo
) .
S 25V
T 24 %&
'_
> 22 N\
Min (-40°C to +85°C)
1.8 /&
16 %/
Y
1.2
1.0
2.5 3.0 35 4.0 4.5 5.0 55 6.0
VDD (Volts)

0 1996 Microchip Technology Inc.

DS30412C-page 203



PIC17/C4X

PIC16C5X Family of Devices
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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.

New designs should use the PIC17C42A. |

Note:

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 “false”
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, WOT =0
LOOP BTFSC CPUSTA, TO ; VDT rollover?
GOTO LooP ; NO, Wit
SLEEP ; YES, goto Sleep

2. When the clock source of Timerl or Timer2 is
selected to external clock, the overflow interrupt
flag 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 flag 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-
fied 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 specification may cause the device to lock-up
and ignore the MCLR pin.
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NOTES:
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