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NOTES:
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PIC17C4X

3.1 Clocking Scheme/Ilnstruction Cycle

The clock input (from OSC1) is internally divided by
four to generate four non-overlapping quadrature
clocks, namely Q1, Q2, Q3, and Q4. Internally, the pro-
gram counter (PC) is incremented every Q1, and the
instruction is fetched from the program memory and
latched into the instruction register in Q4. The instruc-
tion is decoded and executed during the following Q1
through Q4. The clocks and instruction execution flow
are shown in Figure 3-3.

3.2 Instruction Flow/Pipelining

An “Instruction Cycle” consists of four Q cycles (Q1,
Q2, Q3, and Q4). The instruction fetch and execute are
pipelined such that fetch takes one instruction cycle
while decode and execute takes another instruction
cycle. However, due to the pipelining, each instruction
effectively executes in one cycle. If an instruction
causes the program counter to change (e.g. GOTO) then
two cycles are required to complete the instruction
(Example 3-2).

A fetch cycle begins with the program counter incre-
menting in Q1.

In the execution cycle, the fetched instruction is latched
into the “Instruction Register (IR)” in cycle Q1. This
instruction is then decoded and executed during the
Q2, Q3, and Q4 cycles. Data memory is read during Q2
(operand read) and written during Q4 (destination
write).

FIGURE 3-3: CLOCK/INSTRUCTION CYCLE
1'Ql | Q2 | Q3 | Q4 1 Q1 | Q2 | Q3 | Q4 1 Q1 | Q2 | Q3 | Q4 |
OsCl| /7~ / / /L / / /v /L /7 / /N
Ql 1 1 !
Q2 '_/—\ | / \ | / \ | | Internal
Q3| /\ i /W /— Boek
) A, A, N
PC PC X PC+1 PC+2
OSC2/CLKOUT
(RC mode) | | |
! Fetch INST (PC)
1 Execute INST (PC-1) Fetch INST (PC+1)
I Execute INST (PC) Fetch INST (PC+2)
| | Execute INST (PC+1)
EXAMPLE 3-2: INSTRUCTION PIPELINE FLOW
TcyO Teyl Tcy2 Tcy3 Tcy4 Tcy5
1. MOVLW 55h Fetch 1 Execute 1
2. MOVWF PORTB Fetch 2 Execute 2
3. CALL suB 1 Fetch 3 Execute 3
4. BSF PORTA, BIT3 (Forced NOP) Fetch 4 Flush
5. Instruction @address SUB_1 Fetch SUB_1| Execute SUB_1
All instructions are single cycle, except for any program branches. These take two cycles since the fetch
instruction is “flushed” from the pipeline while the new instruction is being fetched and then executed.
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FIGURE 4-2: TIME-OUT SEQUENCE ON POWER-UP (MCLRTIED TO VDD)

VDD —/

INTERNAL POR |

+——— TPWRT— '

«TOST+:

PWRT TIME-OUT

OST TIME-OUT '

INTERNAL RESET l

FIGURE 4-3: TIME-OUT SEQUENCE ON POWER-UP (MCLR NOT TIED TO VDD)
VDD —/

MCLR .

INTERNAL POR ] X

PWRT TIME-OUT

OST TIME-OUT | !

INTERNAL RESET |

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 |
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5.9 Context Saving During Interrupts Example 5-1 shows the saving and restoring of infor-
mation for an interrupt service routine. The PUSH and

During an interrupt, only the returned PC value is saved POP routines could either be in each interrupt service

on the stack. Typically, users may wish to save key reg- routine or could be subroutines that were called.

isters during an interrupt; e.9. WREG, ALUSTA and the Depending on the application, other registers may also

BSR registers. This requires implementation in soft- need to be saved, such as PCLATH.

ware.

EXAMPLE 5-1: SAVING STATUS AND WREG IN RAM

; The addresses that are used to store the CPUSTA and WREG val ues

; must be in the data nmenory address range of 18h - 1Fh. Up to

; 8 locations can be saved and restored using

; the MOVFP instruction. This instruction neither affects the status

; bits, nor corrupts the WREG register.

PUSH MOVFP  WREG, TEMP_W
MOVFP  ALUSTA, TEMP_STATUS
MOVFP  BSR, TEMP_BSR

I SR

POP MOVFP  TEMP_W WREG
MOVFP  TEMP_STATUS, ALUSTA
MOVFP  TEMP_BSR, BSR
RETFI E

Save WREG
Save ALUSTA
Save BSR

This is the interrupt service routine

Rest ore WREG

Rest ore ALUSTA

Restore BSR

Return from Interrupts enabl ed

00 1996 Microchip Technology Inc.
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6.2.2.3  TMRO STATUS/CONTROL REGISTER
(TOSTA)

This register contains various control bits. Bit7
(INTEDG) is used to control the edge upon which a sig-
nal on the RAO/INT pin will set the RBO/INT interrupt
flag. The other bits configure the TimerO prescaler and
clock source. (Figure 11-1).

FIGURE 6-9: TOSTA REGISTER (ADDRESS: 05h, UNBANKED)

RW-0 RW-0 RW-0 RW-0 RW-0 RW-0 R/W-0 U-0
|INTEDG| TOSE | T0CcS | Ps3 | pPs2 | pst | pPso | — R = Readable bit
bit7 bit0 W = Writable bit
U = Unimplemented,
reads as ‘0’
-n = Value at POR reset
bit 7: INTEDG: RAO/INT Pin Interrupt Edge Select bit

bit 6:

bit 5:

bit 4-1:

bit 0:

This bit selects the edge upon which the interrupt is detected.
1 =Rising edge of RAOQ/INT pin generates interrupt
0 =Falling edge of RAO/INT pin generates interrupt

TOSE: Timer0 Clock Input Edge Select bit

This bit selects the edge upon which TMRO will increment.

WhenTOCS =0

1 =Rising edge of RAL/TOCKI pin increments TMRO and/or generates a TOCKIF interrupt
0 =Falling edge of RA1/TOCKI pin increments TMRO and/or generates a TOCKIF interrupt
WhenTOCS =1

Don't care

TOCS: Timer0 Clock Source Select bit

This bit selects the clock source for TimerO.

1 =Internal instruction clock cycle (Tcy)

0 =TOCKI pin

PS3:PS0: Timer0 Prescale Selection bits
These bits select the prescale value for TimerO.

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

Unimplemented: Read as '0'
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7.0 TABLE READS AND TABLE

WRITES

The PIC17C4X has four instructions that allow the pro-
cessor to move data from the data memory space to
the program memory space, and vice versa. Since the
program memory space is 16-bits wide and the data
memory space is 8-bits wide, two operations are
required to move 16-bit values to/from the data mem-
ory.

The TLWI t,f and TABLWI t,i,f instructions are
used to write data from the data memory space to the
program memory space. The TLRD t, f and TABLRD
t, i, f instructions are used to write data from the pro-
gram memory space to the data memory space.

The program memory can be internal or external. For
the program memory access to be external, the device

needs to be operating in extended microcontroller or
microprocessor mode.

Figure 7-1 through Figure 7-4 show the operation of
these four instructions.

FIGURE 7-1: TLWT INSTRUCTION
OPERATION

TABLE POINTER

TBLPTRH TBLPTRL

TABLE LATCH (16-bit)

TABLATH TABLATL
TLWE 1, f TLWF O, f
DATA
MEMORY PROGRAM MEMORY

Note 1: 8-bitvalue, fromregister 'f', loaded into the
high or low byte in TABLAT (16-bit).

FIGURE 7-2: TABLWT INSTRUCTION

OPERATION

TABLE POINTER

TBLPTRH TBLPTRL |

TABLE LATCH (16-bit)

TABLATH

. ;i

TABLATL

TABLWT  1,i,f TABLWT O, ,f

DATA

MEMORY PROGRAM MEMORY

Prog-Mem
(TBLPTR)

®

Note 1: 8-hit value, from register 'f', loaded into

the high or low byte in TABLAT (16-bit).

2: 16-bit TABLAT value written to address
Program Memory (TBLPTR).

3: If“"=1,then TBLPTR = TBLPTR + 1,

If “i” = 0, then TBLPTR is unchanged.

00 1996 Microchip Technology Inc.
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9.5 I/0 Programming Considerations

9.5.1 BI-DIRECTIONAL I/O PORTS

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

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

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

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

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

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

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

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

(Hi gh).

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

“wired-or”, “wired-and”). The resulting high

output currents may damage the device.

95.2 SUCCESSIVE OPERATIONS ON I/O PORTS

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

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

DS30412C-page 64
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FIGURE 13-5: ASYNCHRONOUS MASTER TRANSMISSION

Write to TXREG I )f 5

| | | L N e ¢ | | |
N startBit < Bito X Bitt_X__ ¢ X Bit78 /Sop Bit

BRG output
(shift clock) — L

TX
(RAS/TX/CK pin)

. Word 1 : '
i cC Z
TXIF bit 35 .
Wordl —» !
Transmit Shift Reg !
TRMT bit '
—l cC |
JJ

FIGURE 13-6: ASYNCHRONOUS MASTER TRANSMISSION (BACK TO BACK)

Write to TXREG I I cc
BRG output Word 1 Word 2 2D
(shift clock) [ 1 ! 1 [ 1 [ 1 I S%I 1 I 1 [ 1 [ 1
(RASITX/CK pTlﬁf) N\ Start Bit < Bto X Bl X §§ X Bit7B swper \StartBit < Bito _
TXIE bit L Word 1 } Word 2
U | (¢
Tiansmit St Reg, kN —
TRMT bit ransmit Shift Reg.
55
Note: This timing diagram shows two consecutive transmissions.
TABLE 13-5: REGISTERS ASSOCIATED WITH ASYNCHRONOUS 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 Serial port transmit register XXXX XXXX uuuu uuuu
17h,Bank 1 | PIE RBIE TMRSBIE| 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 asynchronous

transmission.
Note 1: Other (non power-up) resets include: external reset through MCLR and Watchdog Timer Reset.
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13.3 USART Synchronous Master Mode

In Master Synchronous mode, the data is transmitted in
a half-duplex manner; i.e. transmission and reception
do not occur at the same time: when transmitting data,
the reception is inhibited and vice versa. The synchro-
nous mode is entered by setting the SYNC
(TXSTA<4>) bit. In addition, the SPEN (RCSTA<7>) bit
is set in order to configure the RA5 and RA4 1/O ports
to CK (clock) and DT (data) lines respectively. The
Master mode indicates that the processor transmits the
master clock on the CK line. The Master mode is
entered by setting the CSRC (TXSTA<7>) bit.

13.3.1 USART SYNCHRONOUS MASTER
TRANSMISSION

The USART transmitter block diagram is shown in
Figure 13-3. The heart of the transmitter is the transmit
(serial) shift register (TSR). The shift register obtains its
data from the read/write transmit buffer TXREG.
TXREG is loaded with data in software. The TSR is not
loaded until the last bit has been transmitted from the
previous load. As soon as the last bit is transmitted, the
TSR is loaded with new data from TXREG (if available).
Once TXREG transfers the data to the TSR (occurs in
one Tcy at the end of the current BRG cycle), TXREG
is empty and the TXIF (PIR<1>) bit is set. This interrupt
can be enabled/disabled by setting/clearing the TXIE
bit (PIE<1>). TXIF will be set regardless of the state of
bit TXIE and cannot be cleared in software. It will reset
only when new data is loaded into TXREG. While TXIF
indicates the status of TXREG, TRMT (TXSTA<1>)
shows the status of the TSR. TRMT is a read only bit
which is set when the TSR is empty. No interrupt logic
is tied to this bit, so the user has to poll this bit in order
to determine if the TSR is empty. The TSR is not
mapped in data memory, so it is not available to the
user.

Transmission is enabled by setting the TXEN
(TXSTA<5>) bit. The actual transmission will not occur
until TXREG has been loaded with data. The first data
bit will be shifted out on the next available rising edge
of the clock on the RA5/TX/CK pin. Data out is stable
around the falling edge of the synchronous clock
(Figure 13-10). The transmission can also be started
by first loading TXREG and then setting TXEN. This is
advantageous when slow baud rates are selected,
since BRG is kept in RESET when the TXEN, CREN,
and SREN bits are clear. Setting the TXEN bit will start
the BRG, creating a shift clock immediately. Normally
when transmission is first started, the TSR is empty, so
a transfer to TXREG will result in an immediate transfer
to the TSR, resulting in an empty TXREG.
Back-to-back transfers are possible.

Clearing TXEN during a transmission will cause the
transmission to be aborted and will reset the transmit-
ter. The RA4/RX/DT and RA5/TX/CK pins will revert to
hi-impedance. If either CREN or SREN are set during
a transmission, the transmission is aborted and the

RA4/RX/DT pin reverts to a hi-impedance state (for a
reception). The RA5/TX/CK pin will remain an output if
the CSRC bit is set (internal clock). The transmitter
logic is not reset, although it is disconnected from the
pins. In order to reset the transmitter, the user has to
clear the TXEN bit. If the SREN bit is set (to interrupt an
ongoing transmission and receive a single word), then
after the single word is received, SREN will be cleared
and the serial port will revert back to transmitting, since
the TXEN bit is still set. The DT line will immediately
switch from hi-impedance receive mode to transmit
and start driving. To avoid this, TXEN should be
cleared.

In order to select 9-bit transmission, the
TX9 (TXSTA<6>) hit should be set and the ninth bit
should be written to TX9D (TXSTA<0>). The ninth bit
must be written before writing the 8-bit data to TXREG.
This is because a data write to TXREG can result in an
immediate transfer of the data to the TSR (if the TSR is
empty). If the TSR was empty and TXREG was written
before writing the “new” TX9D, the “present” value of
TX9D is loaded.

Steps to follow when setting up a Synchronous Master
Transmission:

1. Initialize the SPBRG register for the appropriate
baud rate (see Baud Rate Generator Section for
details).

2. Enable the synchronous master serial port by
setting the SYNC, SPEN, and CSRC bits.

3. Ensure that the CREN and SREN bits are clear
(these bits override transmission when set).

4. If interrupts are desired, then set the TXIE bit
(the GLINTD bit must be clear and the PEIE bit
must be set).

5. If 9-bit transmission is desired, then set the TX9
bit.

6. Start transmission by loading data to the
TXREG register.

7. If 9-bit transmission is selected, the ninth bit
should be loaded in TX9D.

8. Enable the transmission by setting TXEN.

Writing the transmit data to the TXREG, then enabling
the transmit (setting TXEN) allows transmission to start
sooner then doing these two events in the reverse
order.

Note: To terminate a transmission, either clear
the SPEN bit, or the TXEN bit. This will
reset the transmit logic, so that it will be in
the proper state when transmit is
re-enabled.

00 1996 Microchip Technology Inc.
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14.4.2 MINIMIZING CURRENT CONSUMPTION

To minimize current consumption, all I/O pins should be
either at VDD, or Vss, with no external circuitry drawing
current from the 1/O pin. I/O pins that are hi-impedance
inputs should be pulled high or low externally to avoid
switching currents caused by floating inputs. The
TOCKI input should be at VDD or Vss. The contributions
from on-chip pull-ups on PORTB should also be con-
sidered, and disabled when possible.

145 Code Protection

The code in the program memory can be protected by
selecting the microcontroller in code protected mode
(PM2:PMO ='000").

Note: PM2 does not exist on the PIC17C42. To
select code protected microcontroller
mode, PM1:PMO ='00".

In this mode, instructions that are in the on-chip pro-
gram memory space, can continue to read or write the
program memory. An instruction that is executed out-
side of the internal program memory range will be inhib-
ited from writing to or reading from program memory.

Note:  Microchip does not recommend code pro-
tecting windowed devices.

If the code protection bit(s) have not been pro-
grammed, the on-chip program memory can be read
out for verification purposes.
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15.2 Q Cycle Activity The 4 Q cycles that make up an instruction cycle (Tcy)
can be generalized as:

Each instruction cycle (Tcy) is comprised of four Q
cycles (Q1-Q4). The Q cycles provide the timing/desig-
nation for the Decode, Read, Execute, Write etc., of Q2: Instruction Read Cycle or NOP
each instruction cycle. The following diagram shows Q3: Instruction Execute

the relationship of the Q cycles to the instruction cycle.

Q1: Instruction Decode Cycle or forced NOP

Q4: Instruction Write Cycle or NOP

Each instruction will show the detailed Q cycle opera-
tion for the instruction.

FIGURE 15-2: Q CYCLE ACTIVITY
»Q1,Q2,Q3,Q4,Q1,;Q2;Q3,Q4,0Q1,Q2,Q3,0Q4,

00 1996 Microchip Technology Inc. DS30412C-page 109
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ADDLW ADD Literal to WREG ADDWF ADDWREG to f
Syntax: [ labell] ADDLW  k Syntax: [ label1 ADDWF f,d
Operands: 0<k<255 Operands: 0<f<255
Operation: (WREG) + k - (WREG) d [0.1]
Status Affected: OV, C, DC, Z Operation: (WREG) + (f) — (dest)
Encoding: [ 1011 [ o001 | kkkk [ kkkk | Status Affected: OV, C, DC, Z
Description: The contents of WREG are added to the Encoding: | 0000 | 111d | frff | frff |
8-bit literal 'k’ and the result is placed in Description: Add WREG to register 'f'. If 'd" is 0 the
WREG. result is stored in WREG. If 'd" is 1 the
Words: 1 result is stored back in register 'f'.
Cycles: 1 Words: 1
Q Cycle Activity: Cycles: 1
Q1 Q2 Q3 Q4 Q Cycle Activity:
Decode Read Execute Write to Q1 Q2 Q3 Q4
literal 'k’ WREG Decode Read Execute Write to
register 'f' destination
Example: ADDLW  0x15
Before Instruction Example: ADDVF REG 0
WREG = 0x10 Before Instruction
After Instruction WREG - 0x17
WREG = 0x25 REG = OxC2
After Instruction
WREG = 0xD9
REG = 0xC2
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CALL Subroutine Call CLRF Clear f
Syntax: [ label]l CALL k Syntax: [label] CLRF f,s
Operands: 0 <k <4095 Operands: 0<f<255
Operation: PC+ 1- TOS, k - PC<12:0>, Operation: 00h - f, s 0[0,1]
k<12:8> - PCLATH<4:0>; 00h - dest
PC<15:13> - PCLATH<7:5> Status Affected:  None
Status Affected:  None Encoding: [ 0010 [ 100s [ rrer [ rrer |
Encoding: | 111k | kkkk | kkkk | kkkk | Description: Clears the contents of the specified reg-
Description: Subroutine call within 8K page. First, ister(s).
return address (PC+1) is pushed onto s = 0: Data memory location 'f' and
the stack. The 13-bit value is loaded into WREG are cleared.
PC bits<12:0>. Then the upper-eight s = 1: Data memory location 'f' is
bits of the PC are copied into PCLATH. cleared.
Cal | is a two-cycle instruction. Words: 1
See LCALL for calls outside 8K memory .
space. Cycles: 1
Words: 1 Q Cycle Activity:
Cycles: 2 Q1 Q2 Q3 Q4
o Decode Read Execute Write
Q Cycle Activity: register ' register 'f
Q1 Q2 Q3 Q4 and other
Decode | Read literal | Execute NOP specified
'K'<7:0> register
Forced NOP NOP Execute NOP Example: CLRF FLAG REG
Example: HERE CALL THERE Before Instruction
. FLAG_REG = Ox5A
Before Instruction
PC = Address( HERE) After Instruction
After Instruction FLAG_REG = 0x00
PC =  Address( THERE)
TOS=  Address (HERE + 1)

00 1996 Microchip Technology Inc.
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IORWF Inclusive OR WREG with f LCALL Long Call
Syntax: [ label]l 10RWF fd Syntax: [ labell LCALL k
Operands: 0<f<255 Operands: 0<k<255
d0o[o.1] Operation: PC+1 - TOS;
Operation: (WREG) .OR. (f) - (dest) k - PCL, (PCLATH) - PCH
Status Affected: Z Status Affected:  None
Encoding: | o000 | 100d | fftf | et | Encoding: | 1011 | 0111 | kkkk | kkkk |
Description: Inclusive OR WREG with register 'f'. If Description: LCALL allows an unconditional subrou-
'd' is 0 the result is placed in WREG. If tine call to anywhere within the 64k pro-
'd" is 1 the result is placed back in regis- gram memory space.
ter 'f. First, the return address (PC + 1) is
Words: 1 pushed onto the stack. A 16-bit desti-
nation address is then loaded into the
Cycles: 1 program counter. The lower 8-bits of
Q Cycle Activity: the destination address is embedded in
1 5 3 4 the instruction. The upper 8-bits of PC
Q Q Q Q is loaded from PC high holding latch,
Decode Read Execute Write to PCLATH.
register 'f' destination
Words: 1
Example: | ORWF RESULT, 0 Cycles: 2
Before Instruction Q Cycle Activity:
RESULT = 0x13
WREG = 0x91 Q1 Q2 Q3 Q4
After Instructi Decode Read Execute Write
er Instruction literal 'k’ register PCL
RESULT = 0x13
WREG = 0x93 Forced NOP NOP Execute NOP
Example: MOVLW  HI GH( SUBROUTI NE)

MOVPF  WREG, PCLATH
LCALL LOW SUBROUTI NE)

Before Instruction

SUBROUTI NE

PC

16-bit Address
?

After Instruction

PC

Address ( SUBROUTI NE)
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TABLE 17-1: CROSS REFERENCE OF DEVICE SPECS FOR OSCILLATOR CONFIGURATIONS
AND FREQUENCIES OF OPERATION (COMMERCIAL DEVICES)

osC PIC17C42-16 PIC17C42-25

RC VbD: 4.5V to 5.5V VDD: 4.5V to 5.5V
IDD: 6 MA max. IbD: 6 MA max.
IPD: 5 pA max. at 5.5V (WDT disabled) IPD: 5 pA max. at 5.5V (WDT disabled)
Freq: 4 MHz max. Freq: 4 MHz max.

XT VDD: 4.5V to 5.5V VDD: 4.5V to 5.5V
IbD: 24 mA max. IbD: 38 MA max.
IPD: 5 pA max. at 5.5V (WDT disabled) IPD: 5 pA max. at 5.5V (WDT disabled)
Freq: 16 MHz max. Freq: 25 MHz max.

EC VDD: 4.5V to 5.5V VDD: 4.5V to 5.5V
IDD: 24 mA max. IbD: 38 MA max.
IPD: 5 pA max. at 5.5V (WDT disabled) IPD: 5 pA max. at 5.5V (WDT disabled)
Freq: 16 MHz max. Freq: 25 MHz max.

LF VDD: 4.5V to 5.5V VDD: 4.5V to 5.5V
Iop: 150 pA max. at 32 kHz (WDT enabled) |Ibb: 150 pA max. at 32 kHz (WDT enabled)
IPD: 5 pA max. at 5.5V (WDT disabled) IPD: 5 pA max. at 5.5V (WDT disabled)
Freq: 2 MHz max. Freq: 2 MHz max.

DS30412C-page 148

0 1996 Microchip Technology Inc.




PIC17C4X

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

FIGURE 17-7: CAPTURE TIMINGS

CAP1
and CAP2
(Capture Mode)

TABLE 17-7: CAPTURE REQUIREMENTS

Parameter
No. Sym |Characteristic Min Typt| Max | Units|Conditions
50 TccL |Capturel and Capture2 input low time 10* — — ns
51 TceH |Capturel and Capture2 input high time 10~ — | — | ns
52 TceP | capturel and Capture2 input period 2Tcv § — | — | 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 17-8: PWM TIMINGS

PWM1
and PWM2
(PWM Mode)

TABLE 17-8: PWM REQUIREMENTS

Parameter
No. Sym |Characteristic Min Typt| Max | Units|Conditions
53 TccR [PWM1 and PWM2 output rise time — 10*|35*8| ns
54 TccF |PWM1 and PWM2 output fall time — 10*|35*8| 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.
§ This specification ensured by design.
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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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FIGURE 20-7: TYPICAL Ipp vs. FREQUENCY (EXTERNAL CLOCK 25°C)
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FIGURE 20-8: MAXIMUM IDD vs. FREQUENCY (EXTERNAL CLOCK 125°C TO -40°C)
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FIGURE 20-9: TYPICAL IrD vs. VDD WATCHDOG DISABLED 25°C
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FIGURE 20-10: MAXIMUM IrD vs. VDD WATCHDOG DISABLED
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FIGURE 20-17: loL vs. VoL, VDD = 5V
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FIGURE 20-18: VTH (INPUT THRESHOLD VOLTAGE) OF I/O PINS (TTL) vs. VDD
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