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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Obsolete

PIC

8-Bit

16MHz
UART/USART
POR, PWM, WDT
33

8KB (4K x 16)
OoTP

454 x 8

4.5V ~ 6V
External

-40°C ~ 85°C (TA)
Surface Mount
44-QFP

44-MQFP (10x10)
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PIC17C4X

PIC17CR42/42A/43/R43/44 BLOCK DIAGRAM

FIGURE 3-2
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PIC17C4X

4.1.3 OSCILLATOR START-UP TIMER (OST)

The Oscillator Start-up Timer (OST) provides a 1024
oscillator cycle (1024Tosc) delay after MCLR is
detected high or a wake-up from SLEEP event occurs.

The OST time-out is invoked only for XT and LF oscilla-
tor modes on a Power-on Reset or a Wake-up from
SLEEP.

The OST counts the oscillator pulses on the
OSC1/CLKIN pin. The counter only starts incrementing
after the amplitude of the signal reaches the oscillator
input thresholds. This delay allows the crystal oscillator
or resonator to stabilize before the device exits reset.
The length of time-out is a function of the crystal/reso-
nator frequency.

4.1.4  TIME-OUT SEQUENCE

On power-up the time-out sequence is as follows: First
the internal POR signal goes high when the POR trip
point is reached. If MCLR is high, then both the OST
and PWRT timers start. In general the PWRT time-out
is longer, except with low frequency crystals/resona-
tors. The total time-out also varies based on oscillator
configuration. Table 4-1 shows the times that are asso-
ciated with the oscillator configuration. Figure 4-2 and
Figure 4-3 display these time-out sequences.

If the device voltage is not within electrical specification
at the end of a time-out, the MCLR/VPP pin must be
held low until the voltage is within the device specifica-
tion. The use of an external RC delay is sufficient for
many of these applications.

TABLE 4-1: TIME-OUT IN VARIOUS
SITUATIONS
Oscillator Power-up Wake up MCLR
Configuration from Reset
SLEEP
XT, LF Greater of: 1024Tosc —
96 ms or
1024Tosc
EC, RC Greater of: — —
96 ms or
1024Tosc

The time-out sequence begins from the first rising edge
of MCLR.

Table 4-3 shows the reset conditions for some special
registers, while Table 4-4 shows the initialization condi-
tions for all the registers. The shaded registers (in
Table 4-4) are for all devices except the PIC17C42. In
the PIC17C42, the PRODH and PRODL registers are
general purpose RAM.

TABLE 4-2: STATUS BITS AND THEIR
SIGNIFICANCE
TO | PD Event
1 1 | Power-on Reset, MCLR Reset during normal

operation, or CLRWDT instruction executed

1 0 | MCLR Reset during SLEEP or interrupt wake-up
from SLEEP

0 1 | WDT Reset during normal operation

0 0 | WDT Reset during SLEEP

In Figure 4-2, Figure 4-3 and Figure 4-4, TPWRT >
TosT, as would be the case in higher frequency crys-
tals. For lower frequency crystals, (i.e., 32 kHz) TosT
would be greater.

TABLE 4-3: RESET CONDITION FOR THE PROGRAM COUNTER AND THE CPUSTA REGISTER
Event PCH:PCL CPUSTA OST Active
Power-on Reset 0000h --11 11-- Yes
MCLR Reset during normal operation 0000h --11 11-- No
MCLR Reset during SLEEP 0000h --11 10-- Yes @
WDT Reset during normal operation 0000h --11 01-- No
WDT Reset during SLEEP ) 0000h --11 00-- Yes @
Interrupt wake-up from SLEEP | GLINTD is set PC+1 --11 10-- Yes @
GLINTD is clear pc+1@ --10 10-- Yes @
Legend: u = unchanged, x = unknown, - = unimplemented read as '0'.

Note 1: On wake-up, this instruction is executed. The instruction at the appropriate interrupt vector is fetched and

then executed.

2: The OST is only active when the Oscillator is configured for XT or LF modes.
3. The Program Counter = 0, that is the device branches to the reset vector. This is different from the

mid-range devices.
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NOTES:
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6.2.2.1 ALU STATUS REGISTER (ALUSTA)

The ALUSTA register contains the status bits of the
Arithmetic and Logic Unit and the mode control bits for
the indirect addressing register.

As with all the other registers, the ALUSTA register can
be the destination for any instruction. If the ALUSTA
register is the destination for an instruction that affects
the Z, DC or C bits, then the write to these three bits is
disabled. These bits are set or cleared according to the
device logic. Therefore, the result of an instruction with
the ALUSTA register as destination may be different
than intended.

For example, CLRF ALUSTAwill clear the upper four bits
and set the Z bit. This leaves the ALUSTA register as
0000uluu (where u = unchanged).

Itis recommended, therefore, that only BCF, BSF, SWAPF
and MOVWF instructions be used to alter the ALUSTA
register because these instructions do not affect any
status bit. To see how other instructions affect the sta-
tus bits, see the “Instruction Set Summary.”

Note 1: The C and DC bits operate as a borrow
out bit in subtraction. See the SUBLWand
SUBWF instructions for examples.

Note 2: The overflow bit will be set if the 2's com-
plement result exceeds +127 or is less
than -128.

Arithmetic and Logic Unit (ALU) is capable of carrying
out arithmetic or logical operations on two operands or
a single operand. All single operand instructions oper-
ate either on the WREG register or a file register. For
two operand instructions, one of the operands is the
WREG register and the other one is either a file register
or an 8-bit immediate constant.

FIGURE 6-7: ALUSTA REGISTER (ADDRESS: 04h, UNBANKED)

RW-1 RW-1 RW-1 RW-1 RW-x_R/W-x

R/W-x R/W-x

Fs3 | Fs2 | Fs1 | Fso | ov

DC | c | [R=Readablebit

bit7

bit 7-6: FS3:FS2: FSR1 Mode Select bits
00 = Post auto-decrement FSR1 value
01 = Post auto-increment FSR1 value
1x = FSR1 value does not change

bit 5-4:. FS1:FS0: FSRO Mode Select bits
00 = Post auto-decrement FSRO value
01 = Post auto-increment FSRO value
1x = FSRO value does not change

bit 3: QV: Overflow bit

0 =No overflow occurred
bit 2: Z: Zero bit

bit 1: DC: Digit carry/borrow bit
For ADDWF and ADDLWinstructions.

Note: For borrow the polarity is reversed.

bit O: C: carry/borrow bit
For ADDWF and ADDLWinstructions.

Note: For borrow the polarity is reversed.

This bit is used for signed arithmetic (2's complement). It indicates an overflow of the 7-bit magnitude,
which causes the sign bit (bit7) to change state.
1 =Overflow occurred for signed arithmetic, (in this arithmetic operation)

1 =The result of an arithmetic or logic operation is zero
0 =The results of an arithmetic or logic operation is not zero

1 = A carry-out from the 4th low order bit of the result occurred
0 = No carry-out from the 4th low order bit of the result

1 = A carry-out from the most significant bit of the result occurred

Note that a subtraction is executed by adding the two’s complement of the second operand. For rotate
(RRCF, RLCF) instructions, this bit is loaded with either the high or low order bit of the source register.

0 =No carry-out from the most significant bit of the result

bit0 W = Writable bit
-n = Value at POR reset
(x = unknown)
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FIGURE 7-6: CONSECUTIVE TABLWT WRITE TIMING (EXTERNAL MEMORY)

: Ql‘ QZ‘ Q3‘ Q4 Ql‘ QZ‘ Q3‘ Q4! Ql‘ QZ‘ Q3‘ Q4! Ql‘ QZ‘ Q3‘ Q4! Ql‘ QZ‘ Q3‘ Q4! Ql‘ QZ‘ Q3‘ Q4!

wEEX =EE )

Instruction [ [ I ! \ \
fetched : TABLWT1 : TABLWT2 : : INST (PC+2) : : INST (PC+3) :
Instruct:tign . INST (PC-1) . TABLWT1 cyclel, TABLWTL1 cycle2 . TABLWT2 cyclel . TABLWT2 cycle2,  INST (PC+2) .
execute ' ' ' ' ' ' '
: l » Data write cycle | . Data write cycle | :

ALE ‘—/_\ : : /N : : :

OE /—/__ vV  \__J/ | ' :
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9.3 PORTC and DDRC Reqisters

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

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

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

EXAMPLE 9-2: INITIALIZING PORTC
MOVLB 1 ;. Select Bank 1

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

MOVLW OxCF ; Value used to initialize
; data direction

MOV DDRC Set RC<3:0> as inputs

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

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

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

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

Legend: TTL =TTL input.

TABLE 9-6: REGISTERS/BITS ASSOCIATED WITH PORTC

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

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

00 1996 Microchip Technology Inc. DS30412C-page 59
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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'

00 1996 Microchip Technology Inc. DS30412C-page 67
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FIGURE 12-2: TCON2 REGISTER (ADDRESS: 17h, BANK 3)

R-0

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

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

bit7
bit 7:

bit 6:

bit 5:

bit 4:

bit 3:

bit 2:

bit 1:

bit O:

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

CA20VF: Capture2 Overflow Status bit

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

1 =Overflow occurred on Capture?2 register

0 = No overflow occurred on Capture?2 register

CA1QVF: Capturel Overflow Status bit

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

1 =Overflow occurred on Capturel register

0 = No overflow occurred on Capturel register

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

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

CA1/PR3: CA1/PR3 Register Mode Select bit

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

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

1 = Starts Timer3
0 = Stops Timer3

TMR2ON: Timer2 On bit

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

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

0 = Stops Timer2

TMR1ON: Timerl On bit

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

0 = Stops 16-bit Timer2:Timerl

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

0 = Stops 8-bit Timerl

DS30412C-page 72 [0 1996 Microchip Technology Inc.
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FIGURE 14-8: WATCHDOG TIMER BLOCK DIAGRAM

On-chip RC WDT Postscaler
Oscillator(®
4-t0-1MUX |~—— WDTPS1:WDTPSO
WDT Enable
Note 1: This oscillator is separate from the external
RC oscillator on the OSC1 pin. WDT Overflow
TABLE 14-4: REGISTERS/BITS ASSOCIATED WITH THE WATCHDOG TIMER
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 | otherresets
Reset (Notel)
— Config PM1 PMO | WDTPS1| WDTPSO| FOSC1l | FOSCO (Note 2) (Note 2)
06h, Unbanked | CPUSTA STKAV | GLINTD TO PD — --11 11-- | --11 qQg--
Legend: - =unimplemented read as '0', g - value depends on condition, shaded cells are not used by the WDT.
Note 1: Other (non power-up) resets include: external reset through MCLR and Watchdog Timer Reset.
2: This value will be as the device was programmed, or if unprogrammed, will read as all '1's.
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NEGW Negate W
Syntax: [labell NEGW fs
Operands: 0<F<255
s 0[0,1]
Operation: WREG +1 - (f);
WREG+1 - s
Status Affected: OV, C, DC, Z

Encoding: | o010 | 110s | trtf | et |
Description: WREG is negated using two's comple-
ment. If 's' is O the result is placed in
WREG and data memory location 'f'. If
's'is 1 the result is placed only in data
memory location 'f'.
Words: 1
Cycles: 1
Q Cycle Activity:
Q1 Q2 Q3 Q4
Decode Read Execute Write
register 'f' register 'f'
and other
specified
register
Example: NEGW REG 0
Before Instruction
WREG = 0011 1010 [0x3A],
REG = 1010 1011 [OXAB]
After Instruction
WREG = 1100 0111 [0xC6]
REG = 1100 0111 [0xC6]

NOP No Operation
Syntax: [ label] NOP
Operands: None
Operation: No operation
Status Affected:  None
Encoding: | 0000 | 0000 | 0ooo | o000 |
Description: No operation.
Words: 1
Cycles: 1
Q Cycle Activity:
Q1 Q2 Q3 Q4
| Decode | NOP | Execute | NOP |
Example:
None.
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RLNCF Rotate Left f (no carry) RRCF Rotate Right f through Carry
Syntax: [ label] RLNCF fd Syntax: [ label] RRCF fd
Operands: 0<f<255 Operands: 0<f<255
d 0[0,1] d 0 [0,1]
Operation: f<n> - d<n+1>; Operation: f<n> - d<n-1>;
f<7> - d<0> f<0> - C;
Status Affected: None C - d<7>
Encoding: [ o010 [ood [ reee [ reet | Status Affected:  C
Description: The contents of register 'f' are rotated Encoding: | 0001 | 100d | frff | fiff |
one bit to the left. If 'd" is O the result is Description: The contents of register 'f' are rotated
placed in WREG. If 'd" is 1 the result is one bit to the right through the Carry
stored back in register 'f'. Flag. If 'd" is O the result is placed in
- WREG. If 'd' is 1 the result is placed
register f
back in register 'f'.
Words i I
Cycles:
o Words:
Q Cycle Activity: Cveles: 1
01 Q2 03 Q4 ycles:
Decode Read Execute Write to Q Cycle Activity:
register 'f' destination Q1 Q2 Q3 Q4
. Decode Read Execute Write to
Example: RLNCF REG 1 register 'f' destination
Before Instruction
c = 0 Example: RRCF REGL, 0
REG = 1110 1011 Before Instruction
After Instruction REG1 = 1110 0110
C = C = 0
REG = 1101 0111 After Instruction
REG1 = 1110 0110
WREG = 0111 0011
C = 0

00 1996 Microchip Technology Inc.
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|Applicable Devices |42 |R42[42A|43|R43 44|
17.0 PIC17C42 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 +12V
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) = TOTAI .....ccoiriieiiiiiiiiee it e e s e e e ann e
Maximum current int0 VDD PIN(S) = TOTAI ......ueieiiiieiiiie ettt e et s an e e sbe e e et e e e snee e e e
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.

0 1996 Microchip Technology Inc. DS30412C-page 147

ot b i M fal o _AA_l._. AN A



PIC17C4X

17.3 Timing Parameter Symbology

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

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

1. TppS2ppS
2. TppS
T
F Frequency T Time
Lowercase symbols (pp) and their meanings:
pp
ad Address/Data ost Oscillator Start-up Timer
al ALE pwrt Power-up Timer
cc Capturel and Capture2 rb PORTB
ck CLKOUT or clock rd RD
dt Data in rw RD or WR
in INT pin t0 TOCKI
(o] I/0 port t123 TCLK12 and TCLK3
mc MCLR wdt Watchdog Timer
oe OE wr WR
0s OSC1
Uppercase symbols and their meanings:
S
D Driven L Low
E Edge P Period
F Fall R Rise
H High \% Valid
| Invalid (Hi-impedance) z Hi-impedance
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|Applicable Devices |42 |R42[42A|43|R43 44|

FIGURE 19-3: CLKOUT AND I/O TIMING

Q4 : Ql : Q2 : Q3 :
osc1 Z
osczt - \K 23 : [ :
: :—>E :<— 13 : ' : : : —»E :4—12 :
L v, 118 : : :
14 19w | . —==—16 .
I/O Pin -
(input) ¢ ! }
'l 17— _—— 15 : : ;
/O Pin i K/ . . .
(output) old value : X : : new value :
: —! l=—20,21 . : :
T In EC and RC modes only.
TABLE 19-3: CLKOUT AND I/O TIMING REQUIREMENTS
Parameter
No. Sym Characteristic Min Typt Max Units | Conditions
10 TosH2ckL | OSC1! to CLKOUT! — 15% 30 ¢ ns Note 1
11 TosH2ckH | OSC1! to CLKOUT? — 15% 30 % ns Note 1
12 TckR CLKOUT rise time — 5% 15% ns Note 1
13 TckF CLKOUT fall time — 5% 15% ns Note 1
14 TckH2ioV | CLKOUT 1t to Port | PIC17CR42/42A/43/ — — |0.5Tcy+20%| ns Note 1
out valid R43/44
PIC17LCR42/42A/43/ — — [0.5Tcy+50%| ns Note 1
R43/44
15 TioV2ckH | Port in valid before | PIC17CR42/42A/43/ | 0.25Tcy +25F| — — ns Note 1
CLKOUT? R43/44
PIC17LCR42/42A/43/ | 0.25Tcy +50f| — — ns Note 1
R43/44
16 TckH2iol Port in hold after CLKOUTt 0%t — — ns Note 1
17 TosH2ioV | OSC1! (Q1 cycle) to Port out valid — — 100 F ns
18 TosH2iol OSC1! (Q2 cycle) to Port input invalid 0%t — — ns
(/O in hold time)
19 TioV2osH | Port input valid to OSC11 30 % — — ns
(I/O in setup time)
20 TioR Port output rise time — 10t 35% ns
21 TioF Port output fall time — 10 ¢ 35% ns
22 TinHL INT pin high or low time 25* — — ns
23 TrbHL RB7:RBO0 change INT high or low time 25* — — ns
* 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: Measurements are taken in EC Mode where CLKOUT output is 4 x TOsc.
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|Applicable Devices [42|R42[42A[43|R43(44 |

FIGURE 19-7: CAPTURE TIMINGS

CAP1
and CAP2
(Capture Mode)

TABLE 19-7: CAPTURE REQUIREMENTS

Parameter
No. Sym |Characteristic Min Typt| Max | Units|Conditions
50 TccL |Capturel and Capture2 input low time 10* — — ns
51 TccH | capturel and Capture2 input high time 10~ — | — | ns
52 TecP | capturel and Capture2 input period 2Tcy § — | — | ns |N=prescale value

N (4 or 16)
* 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.

FIGURE 19-8: PWM TIMINGS

PWM1
and PWM2
(PWM Mode)

TABLE 19-8: PWM REQUIREMENTS

Parameter

No. Sym |Characteristic Min TypT| Max |Units|Conditions
53 TccR |PWM1 and PWM2 output rise time — 10* | 35*§| ns
54 TccF [PWM1 and PWM2 output fall time — 10* | 35*§| ns

* 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.
8 This specification ensured by design.
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21.0 PACKAGING INFORMATION

21.1 40-Lead Ceramic CERDIP Dual In-line, and CERDIP Dual In-line with Window (600 mil)

N

I Y s Y | a4

- M —
[y
-— m —
'Q/
NN

RO |
D) ' ! |
e J‘— C
Pin No. 1 — - H
Indicator s e | - €A »
Area - eB »
- D o
Base I ——— l
Plane™\ l
Seating —» T
Plane L T
Bl—» - —>e1<—TA1A3AA2
B —» | «——
- D1

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

N

] rraracr

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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Receive Status and Control Register

Register File Map ........ccoovviiieiiiiieeeec e
Registers
ALUSTA oo 27,36
BRG ..o 86
BSR o 27
CPUSTA .. .. 37

File Map ...
FSRO ..... ... 40

PIE

TOSTA

Reset
SECHON Lo 15
Status Bits and Their Significance ............cccccoevvrennnns 16
Time-Out in Various Situations ...........cccceeeveeneenneenns 16
TiMe-Out SEQUENCE ....cooueieiiiiieeiiie e 16
RETFIE ..ot 131
RETLW oot 131
RETURN L.ttt 132
RLCF e 132
RLNCF ettt 133
RRCF ettt 133
RRNCF .o 134
RX Pin Sampling Scheme
RX9
RX9D
S
SAMPIING it

Saving STATUS and WREG in RAM ...
SETF oo
SR e
SFR (Special Function Registers) .........cccocveeerivieennnne.
SFR As Source/Destination ..........cccocceeiviiiieniisiin s
Signed Math ..o
SLEEP ..

Software Simulator (MPSIM) .......cccooiiiiiiiieeree e
SPBRG ...cciiiiiiiceee
Special Features of the CPU .
Special Function Registers ....

SPEN .ot
SREN i
Stack

OPEIALION ..eueiiiieetieeiee et 39

Pointer ... .39

Stack . .29
STKAL ....... .39
STKAV ettt e e e e et ans 37
SUBLW oottt s 135
SUBWE .ottt 136
SUBWEB ...ttt et 136

Synchronous Master Mode ..........cccocveeiiiiieeeiiiie e 93
Synchronous Master ReCeption ..........cccoceeeereereniieeeninnenns 95
Synchronous Master TransSmisSion .........cccccvecvveeieerenieeennn 93
Synchronous Slave Mode ...........ccccovieiiiiieennieeeee e 97
T

Table LatCh ...oeeoiieeeeee e 40
Table POINEI ..ooiiieeeiiiie et 40
Table Read
Example ..
Section ......c.ccveeeeneene
Table Reads SecCtion ........ccccceeiiiiiiiiiii e 48
TABLRD Operation .........ccccovueeerieeeeiiiee e snee e 44
TIMING ettt 48
TLRD ittt 48
TLRD OPEration ......c.ccevcvveeiiieeenieeeesieee e sinee e 44
Table Write
COUL i 46
INEEIACHION ....veeiiiiie et 45
SECHON L. 43
TABLWT OPEeration .......cccceoeceeeeiieeeeniieeeenieeesiiee e 43
Terminating Long Wrtes .......cccoovvvieiiieiiiiee e 45
11021V T S OURR
TLWT OPEration ....cceeeeeeieeiiiieeiiiie e

To External Memory ..

To Internal Memory ...
TABLRD ....oooviiiiiiiiiiine .
TABLWT o
TBLATH et
TBLATL ettt e
TBLPTRH it
TBLPTRL ..
TCLK12 ....

Terminating Long Writes
TimMe-OUt SEQUENCE .....oocveiiiiieiiiiiii et
TIMEr RESOUICES ...uvviiiieeiieiiiiie e e eeete et
TIMEIO it e e e e e s e e e e e e e
Timerl
16-Dit MOE ..ooeeeeeeiiee e
Clock Source Select ..
ON DIt e
SECHON .oeieiiicceeee e
Timer2
16-Dit MOE ..ot 74
Clock Source Select ........cccoveviiiieiieeeiiiiieee e 71
[ 5 N o | SR 72
ST=Tex 1o o I RSO 71,73
Timer3
Clock SoUrce Select .......cccevvviiiiieieeeiiiiieee e 71
ON DIt e 72
SECHON .oeieiiicceeee e 71,77
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