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PIC17C4X

FIGURE 4-5: OSCILLATORSTART-UPTIME
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This figure shows in greater detail the timings involved
with the oscillator start-up timer. In this example the
low frequency crystal start-up time is larger than
power-up time (TPWRT).

Toscl = time for the crystal oscillator to react to an
oscillation level detectable by the Oscillator Start-up
Timer (ost).

TosT = 1024Tosc.

OST TIME_OUT

FIGURE 4-8: PIC17C42 EXTERNAL
POWER-ON RESET CIRCUIT
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Note 1: An external Power-on Reset circuit is
required only if VDD power-up time is too
slow. The diode D helps discharge the
capacitor quickly when VbD powers
down.

2: R <40 kQ is recommended to ensure
that the voltage drop across R does not
exceed 0.2V (max. leakage current spec.
on the MCLR/VPP pin is 5 pA). A larger
voltage drop will degrade ViH level on the
MCLR/VPP pin.

3: R1=100Q to 1 kQ will limit any current
flowing into MCLR from external capaci-
tor C in the event of MCLR/VPP pin
breakdown due to Electrostatic Dis-
charge (ESD) or (Electrical Overstress)
EOS.

FIGURE 4-7: BROWN-OUT PROTECTION

FIGURE 4-9: BROWN-OUT PROTECTION

CIRCUIT 1
VDD
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33k
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7AN 40K bic17exx

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

CIRCUIT 2
VDD
VDD
R1
Q1
MCLR
R2
40k pic17exx

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

VDD —m8M8M— = 0.7V
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PIC17C4X

5.1 Interrupt Status Register (INTSTA)

The Interrupt Status/Control register (INTSTA) records
the individual interrupt requests in flag bits, and con-
tains the individual interrupt enable bits (not for the
peripherals).

The PEIF bit is a read only, bit wise OR of all the periph-
eral flag bits in the PIR register (Figure 5-4).

Note: TOIF, INTF, TOCKIF, or PEIF will be set by
the specified condition, even if the corre-
sponding interrupt enable bit is clear (inter-
rupt disabled) or the GLINTD bit is set (all
interrupts disabled).

Care should be taken when clearing any of the INTSTA
register enable bits when interrupts are enabled
(GLINTD is clear). If any of the INTSTA flag bits (TOIF,
INTF, TOCKIF, or PEIF) are set in the same instruction
cycle as the corresponding interrupt enable bit is
cleared, the device will vector to the reset address
(0x00).

When disabling any of the INTSTA enable bits, the
GLINTD bit should be set (disabled).

FIGURE 5-2: INTSTA REGISTER (ADDRESS: 07h, UNBANKED)

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

| PEIF [TocKIF| TOIF | INTF | PEIE |TOCKIE| TOIE | INTE | |R=Readable bit

bit7
bit 7: PEIF: Peripheral Interrupt Flag bit

1 = A peripheral interrupt is pending
0 = No peripheral interrupt is pending

bit 5: TOIF: TMRO Overflow Interrupt Flag bit

1 =TMRO overflowed
0 =TMRO did not overflow

bit 3: PEIE: Peripheral Interrupt Enable bit

1 = Enable peripheral interrupts
0 = Disable peripheral interrupts

0 = Disable interrupt on the RA1/TOCKI pin

bit 1: TOIE: TMRO Overflow Interrupt Enable bit
1 = Enable TMRO overflow interrupt
0 = Disable TMRO overflow interrupt

This bit is the OR of all peripheral interrupt flag bits AND’ed with their corresponding enable bits.

bit 6: TOCKIF: External Interrupt on TOCKI Pin Flag bit
This bit is cleared by hardware, when the interrupt logic forces program execution to vector (18h).
1 =The software specified edge occurred on the RA1/TOCKI pin
0 =The software specified edge did not occur on the RAL/TOCKI pin

This bit is cleared by hardware, when the interrupt logic forces program execution to vector (10h).

bit 4:  INTF: External Interrupt on INT Pin Flag bit
This bit is cleared by hardware, when the interrupt logic forces program execution to vector (08h).
1 =The software specified edge occurred on the RAO/INT pin
0 =The software specified edge did not occur on the RAQ/INT pin

This bit enables all peripheral interrupts that have their corresponding enable bits set.

bit 2: TOCKIE: External Interrupt on TOCKI Pin Enable bit
1 = Enable software specified edge interrupt on the RA1/TOCKI pin

bit O: INTE: External Interrupt on RAO/INT Pin Enable bit
1 = Enable software specified edge interrupt on the RAO/INT pin
0 = Disable software specified edge interrupt on the RAO/INT pin

bit0 W = Writable bit
- n =Value at POR reset
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6.1.2 EXTERNAL MEMORY INTERFACE

When either microprocessor or extended microcontrol-
ler mode is selected, PORTC, PORTD and PORTE are
configured as the system bus. PORTC and PORTD are
the multiplexed address/data bus and PORTE is for the
control signals. External components are needed to
demultiplex the address and data. This can be done as
shown in Figure 6-4. The waveforms of address and
data are shown in Figure 6-3. For complete timings,
please refer to the electrical specification section.

FIGURE 6-3: EXTERNAL PROGRAM
MEMORY ACCESS
WAVEFORMS

. 01lo2lo3los 01lq2lo3los:qrl
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ALE, /\ X /T \ .
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. '
WR. ' —
Read cycle ! Write cyclé

The system bus requires that there is no bus conflict
(minimal leakage), so the output value (address) will be
capacitively held at the desired value.

As the speed of the processor increases, external
EPROM memory with faster access time must be used.
Table 6-2 lists external memory speed requirements for
a given PIC17C4X device frequency.

FIGURE 6-4: TYPICAL EXTERNAL PROGRAM MEMORY CONNECTION DIAGRAM

In extended microcontroller mode, when the device is
executing out of internal memory, the control signals
will continue to be active. That is, they indicate the
action that is occurring in the internal memory. The
external memory access is ignored.

This following selection is for use with Microchip
EPROMSs. For interfacing to other manufacturers mem-
ory, please refer to the electrical specifications of the
desired PIC17C4X device, as well as the desired mem-
ory device to ensure compatibility.

TABLE 6-2: EPROM MEMORY ACCESS
TIME ORDERING SUFFIX

EPROM Suffix
PIC17C4X | Instruction

Oscillator Cycle PIC17C43
Frequency | Time (Tcy) | PIC17C42 | PIC17C44
8 MHz 500 ns -25 -25
16 MHz 250 ns -12 -15
20 MHz 200 ns -90 -10
25 MHz 160 ns N.A. -70
33 MHz 121 ns N.A. (1)

Note 1: The access times for this requires the use of
fast SRAMS.

Note: The external memory interface is not sup-

ported for the LC devices.

AD15-ADO

AD7-ADO

PIC17C4X

AD15-AD8

ALE

Memory

Memory

138

/o

OE
WR

Note 1: Use of I/O pins is only required for paged memory.
2: This signal is unused for ROM and EPROM devices.

00 1996 Microchip Technology Inc.
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Example 8-3 shows the sequence to do a 16 x 16 EXAMPLE 8-3: 16 x 16 MULTIPLY ROUTINE
unsigned multiply. Equation 8-1 shows the algorithm NOVEP ARGLL. VIREG
that is used. The 32-bit result is stored in 4 registers MULWE AR(32L’

RES3:RESO. ARGIL * ARG2L ->

PRODH: PRODL
MOVPF PRODH, RES1 ;
EQUATION 8-1: 16 x 16 UNSIGNED MOVPF PRODL, RESO ;
MULTIPLICATION ;
ALGORITHM MOFP  ARGLH WREG
MULWF ARRH ; ARGLH * AR&H ->
RES3:RESO0 = ARGI1H:ARGI1L * ARG2H:ARG2L ; PRODH: PRODL
_ 16 MOVPF PRODH, RES3 ;
= (ARG1H* ARG2H *2-°) + NOVPE PRODL, RES2 :
(ARG1H * ARG2L * 28) +
s MOWVFP  ARGLL, WREG
(ARGIL*ARG2H*2%)  + MLWE  ARG2H . ARGLL * ARG2H - >
(ARGI1L * ARG2L) ; PRODH: PRODL
MOVFP PRODL, WREG ;
ADDWF RES1, F ; Add cross
MOVFP PRODH, WREG ; products
ADDWFC RES2, F ;
CLRF WREG F ;
ADDWFC RES3, F ;
MOVFP ARG1H, WREG ;
MULWF ARG2L ; ARGIH * AR&RL ->
; PRODH: PRODL
MOVFP PRODL, WREG ;
ADDWF RES1, F ; Add cross
MOVFP PRODH, WREG ; products
ADDWFC RES2, F
CLRF VWREG F ;

ADDWC  RES3, F ;
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Example 8-4 shows the sequence to do an 16 x 16 EXAMPLE 8-4: 16 x 16 SIGNED MULTIPLY
signed multiply. Equation 8-2 shows the algorithm that ROUTINE

used. The 32-bit result is stored in four registers MOVFP ARGLL, WREG

RES3:RESO. To account for the sign bits of the argu- MULWF ARG2L ; ARGIL * ARGL ->
ments, each argument pairs most significant bit (MSb) ; PRCDH: PRODL

is tested and the appropriate subtractions are done. MOVPF PRODH, RES1 ;

MOVPF PRODL, RESO
EQUATION 8-2: 16 x 16 SIGNED MOVEP ARGLH, WREG
ALGORITHM : PRODH: PRODL

MOVPF PRODH, RES3 ;

RES3:RESO MOVPF PRODL, RES? ;

= ARG1H:ARGI1L * ARG2H:ARG2L
MOVFP ARGLL, WREG

— 16
= (ARGIH * ARG2H * 2°7) + MW ARG2H . ARGIL * ARGZH ->
(ARG].H * ARG2L * 28) + : PRODH: PRODL
MOVFP  PRODL, WREG ;
8 , ;
(ARGLL * ARG2H * 2°) + ADDWF RES1, F : Add cross
(ARGI1L * ARG2L) + MOVFP PRODH, WREG ; product s
ADDWC  RES2, F ;
(-1 * ARG2H<7> * ARG1H:ARGIL * 216) + CLRF  WREG F -
(-1 * ARG1H<7> * ARG2H:ARG2L * 216) ADDWFC  RES3, F
| MDVFP ARGLH, VIREG ;
MILWE  ARG2L . ARGIH * ARGL ->
: PRODH PRODL

MOVFP PRODL, WREG ;

ADDWF RES1, F ; Add cross
MOVFP PRODH, WREG ; products
ADDWC RES2, F ;

CLRF WREG, F ;

ADDWC  RES3, F ;

BTFSS ARG2H, 7 ; AR&H: AR&L neg?
GOoro SI GN_ARGL ; no, check ARGL
MOVFP ARGLL, WREG ;

SUBWF RES2 ;

MOVFP ARGLH, WREG ;

SUBWFB  RES3

SI GN_ARGL

BTFSS ARGLH, 7 ; ARGLH: ARGLL neg?
[ce])0) CONT_CODE ; no, done

MOVFP ARG2L, WREG ;
SUBWF RES2 ;
MOVFP ARG2H, WREG ;
SUBWB  RES3

CONT_CODE

00 1996 Microchip Technology Inc. DS30412C-page 51



PIC17C4X

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 ; Select 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 Valueon all
Address Name Bit7 | Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0 | Power-on r%;“;;
Reset (Notel)
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 — RAS5 RA4 RA3 RA2 RA1/TOCKI| RAO/INT | 0- xx XXxxX | O-uu uuuu
06h, Unbanked | CPUSTA — — STKAV | GLINTD TO PD — — --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.

00 1996 Microchip Technology Inc.
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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 Bit 5 Bit 4 Bit 3 Bit 2 Bit1 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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12.1 Timerl and Timer2

12.1.1 TIMER1, TIMERZ IN 8-BIT MODE

Both Timerl and Timer2 will operate in 8-bit mode
when the T16 bit is clear. These two timers can be inde-
pendently configured to increment from the internal
instruction cycle clock or from an external clock source
on the RB4/TCLK12 pin. The timer clock source is con-
figured by the TMRXCS bit (x = 1 for Timerl or = 2 for
Timer2). When TMRXCS is clear, the clock source is
internal and increments once every instruction cycle
(Fosc/4). When TMRXCS is set, the clock source is the
RB4/TCLK12 pin, and the timer will increment on every
falling edge of the RB4/TCLK12 pin.

The timer increments from 00h until it equals the Period
register (PRXx). It then resets to 00h at the next incre-
ment cycle. The timer interrupt flag is set when the timer
is reset. TMR1 and TMR2 have individual interrupt flag
bits. The TMR1 interrupt flag bit is latched into TMR1IF,
and the TMR2 interrupt flag bit is latched into TMR2IF.

Each timer also has a corresponding interrupt enable
bit (TMRXIE). The timer interrupt can be enabled by set-
ting this bit and disabled by clearing this bit. For periph-
eral interrupts to be enabled, the Peripheral Interrupt
Enable bit must be enabled (PEIE is set) and global
interrupts must be enabled (GLINTD is cleared).

The timers can be turned on and off under software
control. When the Timerx On control bit (TMRxON) is
set, the timer increments from the clock source. When
TMRXON is cleared, the timer is turned off and cannot
cause the timer interrupt flag to be set.

12.1.1.1 EXTERNAL CLOCK INPUT FOR TIMER1

OR TIMER2

When TMRXCS is set, the clock source is the
RB4/TCLK12 pin, and the timer will increment on every
falling edge on the RB4/TCLK12 pin. The TCLK12 input
is synchronized with internal phase clocks. This causes
a delay from the time a falling edge appears on TCLK12
to the time TMR1 or TMR?2 is actually incremented. For
the external clock input timing requirements, see the
Electrical Specification section.

FIGURE 12-3: TIMER1 AND TIMER2 IN TWO 8-BIT TIMER/COUNTER MODE

Fosc/4

TMR1ON
(TCON2<0>)

TMR1CS
(TCON1<0>)

RB4/TCLK12
Fosc/4
TMR20ON
(TCON2<1>)
TMR2CS
(TCON1<1>)

Reset
TMR1 |<—
1T Set TMR1IF

(PIR<4>)

| Comparator x8 I

Y

Equal
T

PR1 |

Reset
TMR2 |<—
Set TMR2IF
| igs | (PIR<5>)
Comparator x8 | -
Equal
i
| PR2 |
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TABLE 13-3: BAUD RATES FOR SYNCHRONOUS MODE
FOSC =33 MHz FOSC = 25 MHz FOSC = 20 MHz FOSC =16 MHz
BAUD SPBRG SPBRG SPBRG SPBRG
RATE value value value value
(K) KBAUD %ERROR (decimal) | KBAUD %ERROR (decimal) | KBAUD %ERROR (decimal) | KBAUD %ERROR (decimal)
0.3 NA — — NA — — NA — — NA — —
1.2 NA — — NA — — NA — — NA — —
24 NA — — NA — — NA — — NA — —
9.6 NA — — NA — — NA — — NA — —
19.2 NA — — NA — — 19.53 +1.73 255 19.23 +0.16 207
76.8 77.10 +0.39 106 77.16 +0.47 80 76.92 +0.16 64 76.92 +0.16 51
96 95.93 -0.07 85 96.15 +0.16 64 96.15 +0.16 51 95.24 -0.79 41
300 294.64 -1.79 27 297.62 -0.79 20 294.1 -1.96 16 307.69 +2.56 12
500 | 485.29 -2.94 16 480.77 -3.85 12 500 0 9 500 0 7
HIGH 8250 — 0 6250 — 0 5000 — 0 4000 — 0
LOW 32.22 — 255 24.41 — 255 19.53 — 255 15.625 — 255
Fosc =10 MHz Fosc = 7.159 MHz FOscC =5.068 MHz
BAUD SPBRG SPBRG SPBRG
RATE value value value
(K) KBAUD %ERROR (decimal) KBAUD %ERROR (decimal) KBAUD %ERROR (decimal)
0.3 NA — — NA — — NA — —
1.2 NA — — NA — — NA — —
2.4 NA — — NA — — NA — —
9.6 9.766 +1.73 255 9.622 +0.23 185 9.6 0 131
19.2 19.23 +0.16 129 19.24 +0.23 92 19.2 0 65
76.8 75.76 -1.36 32 77.82 +1.32 22 79.2 +3.13 15
96 96.15 +0.16 25 94.20 -1.88 18 97.48 +1.54 12
300 3125 +4.17 298.3 -0.57 5 316.8 +5.60 3
500 500 0 NA — — NA — —
HIGH 2500 — 0 1789.8 — 0 1267 — 0
Low 9.766 — 255 6.991 — 255 4.950 — 255
BAUD Fosc = 3.579 MHz SPBRG FOsC = 1 MHz SPBRG FOsC = 32.768 kHz SPBRG
RATE value value value
(K) KBAUD %ERROR (decimal) KBAUD %ERROR (decimal) KBAUD %ERROR (decimal)
0.3 NA — — NA — — 0.303 +1.14 26
1.2 NA — — 1.202 +0.16 207 1.170 -2.48 6
2.4 NA — — 2.404 +0.16 103 NA —_ —_
9.6 9.622 +0.23 92 9.615 +0.16 25 NA — —
19.2 19.04 -0.83 46 19.24 +0.16 12 NA — —
76.8 74.57 -2.90 11 83.34 +8.51 2 NA — —
96 99.43 _3.57 8 NA — — NA — —
300 298.3 -0.57 2 NA — — NA — —
500 NA — — NA — — NA — —
HIGH 894.9 — 0 250 — 0 8.192 — 0
Low 3.496 — 255 0.976 — 255 0.032 — 255
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Steps to follow when setting up an Asynchronous 7. Read RCSTA to get the ninth bit (if enabled) and
Reception: FERR bit to determine if any error occurred dur-
1. Initialize the SPBRG register for the appropriate ing reception.
baud rate. 8. Read RCREG for the 8-bit received data.
2. Enable the asynchronous serial port by clearing 9. If an overrun error occurred, clear the error by
the SYNC bit and setting the SPEN bit. clearing the OERR bit.
3. Ifinterrupts are desired, then set the RCIE bit. Note: To terminate a reception, either clear the
4. If 9-bit reception is desired, then set the RX9 bit. SR_EN .and CREN bitS,. or th? SPEN biF-
5. Enable the reception by setting the CREN bit. ThI:SbWI'” rtiset the recte[:/e I%glc, L t_hat_'t
6. The RCIF bit will be set when reception com- Wil DE In INE proper state when receive is
- . . re-enabled.
pletes and an interrupt will be generated if the
RCIE bit was set.
FIGURE 13-8: ASYNCHRONOUS RECEPTION
RX Start Start Start
i bit ( hito X' hit1 bit7/8/ St bit / bit0 hit7/8 /' St bit bit7/8/ St
aarcor )\ (OGS Yo\ B (o Y S5 Ve Sgp\ o (S s
Reve S n <d n qd
Rev buffer reg T—Word ) T_Word 5 | word 3
Read Rev RCREG RCREG
buffer reg C)C) ()() C)C) |_L|_|
RCREG P P
RCIF cc | b)) b)) K
(interrupt flag) DD
i C C C |
OERR bit o> 5 > L
CREN C C CC 3
DD )J pD) 7

Note: This timing diagram shows three words appearing on the RX input. The RCREG (receive buffer) is read after the third word,
causing the OERR (overrun) bit to be set.

TABLE 13-6: REGISTERS ASSOCIATED WITH ASYNCHRONOUS 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, 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

14h, Bank 0 | RCREG RX7 RX6 RX5 RX4 RX3 RX2 RX1 RX0 XXXX XXXX uuuu uuuu

17h,Bank 1 | PIE RBIE | TMR3IE| TMR2IE| TMR1IE| CA2IE | CALlIE TXIE RCIE 0000 0000 0000 0000

15h, Bank 0 | TXSTA CSRC TX9 TXEN | SYNC — — TRMT TX9D 0000 --1x 0000 --1lu

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 asynchronous reception.

Note 1: Other (non power-up) resets include: external reset through MCLR and Watchdog Timer Reset.
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MPASM allow full symbolic debugging from the
Microchip Universal Emulator System
(PICMASTER).

MPASM has the following features to assist in develop-
ing software for specific use applications.
» Provides translation of Assembler source code to
object code for all Microchip microcontrollers.
* Macro assembly capability.
» Produces all the files (Object, Listing, Symbol,
and special) required for symbolic debug with
Microchip’s emulator systems.
» Supports Hex (default), Decimal and Octal
source and listing formats.
MPASM provides a rich directive language to support
programming of the PIC16/17. Directives are helpful in

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

16.11 Software Simulator (MPLAB-SIM)

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

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

16.12 C Compiler (MPLAB-C)

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

For easier source level debugging, the compiler pro-
vides symbol information that is compatible with the
MPLAB IDE memory display (PICMASTER emulator
software versions 1.13 and later).

16.13 Fuzzy Logic Development System

(fuzzyTECH-MP)

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

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

16.14 MP-DriveWay[J — Application Code
Generator

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

16.15 SEEVAL" Evaluation and
Programming System

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

16.16 TrueGaugeU Intelligent Battery
Management

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

16.17 KEeeLoo"” Evaluation and
Programming Tools

KEeLOQ evaluation and programming tools support
Microchips HCS Secure Data Products. The HCS eval-
uation kit includes an LCD display to show changing
codes, a decoder to decode transmissions, and a pro-
gramming interface to program test transmitters.
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|Applicable Devices |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|
19.0 PIC17CR42/42A/43/R43/44 ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings 1

Ambient temperature UNAET DIAS..........cooiiiiiiiiii et nes -55t0 +125°C
(o] = To L= (=T 00] oY = (USSR -65°C to +150°C
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) - TOLAl.......coiuiiiiiii e
Maximum current int0 VDD PIN(S) = TOTA......cuuuieiuiie ittt e et e s ant e e sabe e e e bbeeeanteeennnee
Input clamp current, IK (V1 < 0 OF VI > VDD) .ococuviiiiiieeiieie ettt et e et et e s e e s e e s abn e e s anneeessneeesnneenans
Output clamp current, 10K (VO < 0 OF VO > VDD) ...eciiuuiiiiiiieiiiee et steee sttt e ettt e sibeee s nbeeesante e e snbeeeabeeesssbeeesnbeeesneeean
Maximum output current sunk by any I/O pin (except RA2 and RA3)......coccviiiiiiiiiiieiee e
Maximum output current SUNK BY RA2 OF RAS PINS .....veiiiiiie ittt et et aeee e sibee e st e s s bteeesnbeeesnteeesnees
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 = VDD x {IDD - ¥ loH} + 5 {(VDD-VOH) x loH} + 3 (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 50-100Q should be used when applying a "low" level to the MCLR pin rather than
pulling this pin directly to Vss.

T 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 specification 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|
FIGURE 20-11: TYPICAL IpD vs. VDD WATCHDOG ENABLED 25°C
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FIGURE 20-12: MAXIMUM IpD vs. VDD WATCHDOG ENABLED
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21.4  44-l ead Plastic Surface Mount (MQFP 10x10 mm Body 1.6/0.15 mm Lead Form)

. /e . [Dlo20@ [c[re®[pGE)
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 _| |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 - 0.004 -
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APPENDIX C: WHAT'S 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: WHAT'S 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 configuration 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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PIC16C6X Family of Devices
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NOTES:
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