Microchip Technology - PIC17LC42A-08I/P Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity

Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Obsolete

PIC

8-Bit

8MHz
UART/USART
POR, PWM, WDT
33

4KB (2K x 16)
OoTP

232x 8

2.5V ~ 6V

External

-40°C ~ 85°C (TA)

Through Hole

40-DIP (0.600", 15.24mm)

40-PDIP

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"

https://www.e-xfl.com/product-detail/microchip-technology/pic17Ic42a-08i-p

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/pic17lc42a-08i-p-4425428
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

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
(FOR SLOW VDD

FIGURE 4-6: USING ON-CHIP POR
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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
T VDD
33k
10k MCLR
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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NOTES:
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6.7 Program Counter Module

The Program Counter (PC) is a 16-bit register. PCL, the
low byte of the PC, is mapped in the data memory. PCL
is readable and writable just as is any other register.
PCH is the high byte of the PC and is not directly
addressable. Since PCH is not mapped in data or pro-
gram memory, an 8-bit register PCLATH (PC high latch)
is used as a holding latch for the high byte of the PC.
PCLATH is mapped into data memory. The user can
read or write PCH through PCLATH.

The 16-bit wide PC is incremented after each instruc-
tion fetch during Q1 unless:

» Modified by GOTQ CALL, LCALL, RETURN, RETLW
or RETFI E instruction

* Modified by an interrupt response

* Due to destination write to PCL by an instruction

“Skips” are equivalent to a forced NOP cycle at the
skipped address.

Figure 6-11 and Figure 6-12 show the operation of the
program counter for various situations.

FIGURE 6-11: PROGRAM COUNTER
OPERATION

Internal data bus <8>

| PCH | PCL |

FIGURE 6-12: PROGRAM COUNTER USING
THE CALL AND GOTO
INSTRUCTIONS
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Using Figure 6-11, the operations of the PC and
PCLATH for different instructions are as follows:
a) LCALL instructions:

An 8-bit destination address is provided in the
instruction (opcode). PCLATH is unchanged.

PCLATH - PCH
Opcode<7:0> - PCL

b) Read instructions on PCL:
Any instruction that reads PCL.
PCL - data bus - ALU or destination
PCH - PCLATH

c) Write instructions on PCL:
Any instruction that writes to PCL.
8-bit data - data bus — PCL
PCLATH - PCH

d) Read-Modify-Write instructions on PCL:

Any instruction that does a read-write-modify
operation on PCL, such as ADDWF PCL.

Read: PCL - databus - ALU
Write:  8-bit result —» data bus -~ PCL
PCLATH - PCH
e) RETURNInstruction:
PCH - PCLATH
Stack<MRU> -, PC<15:0>

Using Figure 6-12, the operation of the PC and
PCLATH for GOTOand CALL instructions is a follows:
CALL, GOTQinstructions:

A 13-bit destination address is provided in the
instruction (opcode).

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

The read-modify-write only affects the PCL with the
result. PCH is loaded with the value in the PCLATH.
For example, ADDWF PCL will result in a jump within the
current page. If PC = 03FOh, WREG = 30h and
PCLATH = 03h before instruction, PC = 0320h after the
instruction. To accomplish a true 16-bit computed jump,
the user needs to compute the 16-bit destination
address, write the high byte to PCLATH and then write
the low value to PCL.

The following PC related operations do not change
PCLATH:

a) LCALL, RETLWand RETFI E instructions.

b) Interrupt vector is forced onto the PC.

¢) Read-modify-write instructions on PCL (e.g.BSF
PCL).

00 1996 Microchip Technology Inc.
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13.1 USART Baud Rate Generator (BRG)

The BRG supports both the Asynchronous and Syn-
chronous modes of the USART. It is a dedicated 8-bit
baud rate generator. The SPBRG register controls the
period of a free running 8-bit timer. Table 13-1 shows
the formula for computation of the baud rate for differ-
ent USART modes. These only apply when the USART
is in synchronous master mode (internal clock) and
asynchronous mode.

Given the desired baud rate and Fosc, the nearest inte-
ger value between 0 and 255 can be calculated using
the formula below. The error in baud rate can then be
determined.

TABLE 13-1: BAUD RATE FORMULA
SYNC Mode Baud Rate
0 Asynchronous Fosc/(64(X+1))
1 Synchronous Fosc/(4(X+1))

X =value in SPBRG (0 to 255)

Example 13-1 shows the calculation of the baud rate
error for the following conditions:

Fosc = 16 MHz
Desired Baud Rate = 9600
SYNC =0

EXAMPLE 13-1: CALCULATING BAUD
RATE ERROR
Desired Baud rate=Fosc / (64 (X + 1))
9600 = 16000000 /(64 (X + 1))
X = 25.042 = 25
Calculated Baud Rate=16000000 / (64 (25 + 1))
= 9615

(Calculated Baud Rate - Desired Baud Rate)

Desired Baud Rate
= (9615 - 9600) / 9600
= 0.16%

Error

Writing a new value to the SPBRG, causes the BRG
timer to be reset (or cleared), this ensures that the BRG
does not wait for a timer overflow before outputting the
new baud rate.

TABLE 13-2: REGISTERS ASSOCIATED WITH BAUD RATE GENERATOR
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)
13h, Bank 0 | RCSTA SPEN RX9 | SREN [ CREN — FERR OERR RX9D 0000 - 00x 0000 - 00u
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 by the Baud Rate Generator.
Note 1: Other (non power-up) resets include: external reset through MCLR and Watchdog Timer Reset.
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TABLE 13-7: REGISTERS ASSOCIATED WITH SYNCHRONOUS MASTER TRANSMISSION

Value on Value on all

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Power-on other resets
Reset (Notel)

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

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

FIGURE 13-9: SYNCHRONOUS TRANSMISSION

arfoesfosrfosesfoser|orsiontfodesfosatioduor  fodferarlodesfosoriodusloiaodesfonfoesfosarlozesiosasforesfos

b0 X__bid Bz X (X bitr X, B0 X X XA~

DT
(RA4/RX/DT pin)

! t— Word 1 Word 2
cK I . . . . . . . C

(RAS/TXICK pin) \ '_:_l '_:_l I_:_l ,_S | | | | |
Write t \ \ \ \ \ \ \ \ \
TYREG M . I . ‘c . . . . cc .
h ; o ; P) ; ; ; ; D ;
Write word 1 ' Write,word 2 . . . . . .
TXIE \ \ \ \ \ \ \ \ ‘e \
Interrupt flag L | j | . )()( . [ j j ) .
TRMT : : : : : : : : :
' ' ' ' (C ' ' ' ' (C '
' ' ' ' D) ' ' ' ' ) '
TXEN l 1 1 1 1 )()( 1 1 1 1 )()( 1

Note: Sync master mode; BRG = 0. Continuous transmission of two 8-bit words.

FIGURE 13-10: SYNCHRONOUS TRANSMISSION (THROUGH TXEN)
DT bit0 bitl bit2 bit6 bit7
(RA4/RX/DT pin) A 0 X o X I SS X 6 X :

CK
(RAS/TX/CK pin) /_\g g / \__/ \

- : ‘C :
TXIF bit —!_, > > E
TRMT bit _| )()( |
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13.4 USART Synchronous Slave Mode

The synchronous slave mode differs from the master
mode in the fact that the shift clock is supplied exter-
nally at the RA5/TX/CK pin (instead of being supplied
internally in the master mode). This allows the device
to transfer or receive data in the SLEEP mode. The
slave mode is entered by clearing the
CSRC (TXSTA<7>) bit.

13.4.1 USART SYNCHRONOUS SLAVE
TRANSMIT

The operation of the sync master and slave modes are
identical except in the case of the SLEEP mode.

If two words are written to TXREG and then the SLEEP
instruction executes, the following will occur. The first
word will immediately transfer to the TSR and will trans-
mit as the shift clock is supplied. The second word will
remain in TXREG. TXIF will not be set. When the first
word has been shifted out of TSR, TXREG will transfer
the second word to the TSR and the TXIF flag will now
be set. If TXIE is enabled, the interrupt will wake the
chip from SLEEP and if the global interrupt is enabled,
then the program will branch to interrupt vector
(0020h).

Steps to follow when setting up a Synchronous Slave
Transmission:

1. Enable the synchronous slave serial port by set-
ting the SYNC and SPEN bits and clearing the
CSRC bit.

2. Clear the CREN bit.

If interrupts are desired, then set the TXIE bit.

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

5. Start transmission by loading data to TXREG.

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

7. 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.

w

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.

13.4.2 USART SYNCHRONOUS SLAVE
RECEPTION

Operation of the synchronous master and slave modes
are identical except in the case of the SLEEP mode.
Also, SREN is a don't care in slave mode.

If receive is enabled (CREN) prior to the SLEEP instruc-
tion, then a word may be received during SLEEP. On
completely receiving the word, the RSR will transfer the
data to RCREG (setting RCIF) and if the RCIE bit is set,
the interrupt generated will wake the chip from SLEEP.
If the global interrupt is enabled, the program will
branch to the interrupt vector (0020h).

Steps to follow when setting up a Synchronous Slave
Reception:

1. Enable the synchronous master serial port by
setting the SYNC and SPEN bits and clearing
the CSRC hit.

If interrupts are desired, then set the RCIE bit.

If 9-bit reception is desired, then set the RX9 bit.

To enable reception, set the CREN bit.

The RCIF bit will be set when reception is com-

plete and an interrupt will be generated if the

RCIE bit was set.

6. Read RCSTA to get the ninth bit (if enabled) and
determine if any error occurred during reception.

7. Read the 8-bit received data by reading
RCREG.

8. If any error occurred, clear the error by clearing

the CREN bit.

a s~ wDd

Note: To abort reception, either clear the SPEN
bit, the SREN bit (when in single receive
mode), or the CREN bit (when in continu-
ous receive mode). This will reset the
receive logic, so that it will be in the proper
state when receive is re-enabled.

00 1996 Microchip Technology Inc.
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14.0 SPECIAL FEATURES OF THE
CPU

What sets a microcontroller apart from other proces-
sors are special circuits to deal with the needs of real
time applications. The PIC17CXX family has a host of
such features intended to maximize system reliability,
minimize cost through elimination of external compo-
nents, provide power saving operating modes and offer
code protection. These are:

OSC selection

Reset

- Power-on Reset (POR)

- Power-up Timer (PWRT)

- Oscillator Start-up Timer (OST)

Interrupts

Watchdog Timer (WDT)

SLEEP

Code protection

FIGURE 14-1: CONFIGURATION WORD

The PIC17CXX has a Watchdog Timer which can be
shut off only through EPROM bits. It runs off its own RC
oscillator for added reliability. There are two timers that
offer necessary delays on power-up. One is the Oscil-
lator Start-up Timer (OST), intended to keep the chip in
RESET until the crystal oscillator is stable. The other is
the Power-up Timer (PWRT), which provides a fixed
delay of 96 ms (nominal) on power-up only, designed to
keep the part in RESET while the power supply stabi-
lizes. With these two timers on-chip, most applications
need no external reset circuitry.

The SLEEP mode is designed to offer a very low cur-
rent power-down mode. The user can wake from
SLEEP through external reset, Watchdog Timer Reset
or through an interrupt. Several oscillator options are
also made available to allow the part to fit the applica-
tion. The RC oscillator option saves system cost while
the LF crystal option saves power. Configuration bits
are used to select various options. This configuration
word has the format shown in Figure 14-1.

bit 15-9: Unimplemented: Read as a '1'

bit 15,6,4:PM2, PM1, PMO, Processor Mode Select bits
111 = Microprocessor Mode
110 = Microcontroller mode
101 = Extended microcontroller mode
000 = Code protected microcontroller mode

RP-1 U-x U-x U-x U-X U-x U-X U-X
1
Pwed = [ = [ = [ = [ = [ = =
bit15-7 bit0
U-x RP-1 _U-x RP-1 RP-1 RP-1 RP-1 RP-1
— PM1 — PMO |WDTPS1| WDTPS0| FOSC1 | FOSCO | |R = Readable bit
bit15-7 bit0 P = Programmable bit

bit 7, 5: Unimplemented: Read as a '0’
bit 3-2: WDTPS1:WDTPSO0, WDT Postscaler Select bits
11 = WDT enabled, postscaler = 1
10 = WDT enabled, postscaler = 256
01 = WDT enabled, postscaler = 64
00 = WDT disabled, 16-bit overflow timer
bit 1-0: FOSC1:FOSCO, Oscillator Select bits
11 = EC oscillator
10 = XT oscillator
01 = RC oscillator
00 = LF oscillator
Note 1: This bit does not exist on the PIC17C42. Reading this bit will return an unknown value (x).

U = Unimplemented
- n = Value for Erased Device
(x = unknown)

00 1996 Microchip Technology Inc.
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Compare f with WREG,

Compare f with WREG,

CPFSE o S
Q skip if f =WREG CPFSGT skip if f >WREG
Syntax: [ label] CPFSEQ f Syntax: [ label] CPFSGT f
Operands: 0<f<255 Operands: 0<f<255
Operation: () — (WREG), Operation: () - WREG),
skip if (f) = (WREG) skip if (f) > (WREG)
(unsigned comparison) (unsigned comparison)
Status Affected:  None Status Affected:  None
Encoding: [ o011 [ooox [ et [ ster | Encoding: | oo11 | ooto | et | fiff |
Description: Compares the contents of data memory Description: Compares the contents of data memory
location 'f' to the contents of WREG by location 'f' to the contents of the WREG
performing an unsigned subtraction. by performing an unsigned subtraction.
If 'f = WREG then the fetched instruc- If the contents of 'f' > the contents of
tion is discarded and an NOP is exe- WREG then the fetched instruction is
cuted instead making this a two-cycle discarded and an NOP is executed
instruction. instead making this a two-cycle instruc-
tion.
Words: 1
Words: 1
Cycles: 1(2)
. Cycles: 1(2)
Q Cycle Activity: o
Q1 Q2 Q3 04 Q Cycle Activity:
Decode Read Execute NOP Q1 Q2 Q3 Q4
register 'f' Decode Read Execute NOP
If skip: register 'f'
Q1 Q2 Q3 Q4 If skip:
[ForcedNOP| NOP | Execute | NOP Q1 Q2 Q3 Q4
|[Forced NOP| NOP | Execute | NOP |
Example: HERE CPFSEQ REG
NEQUAL Example: HERE CPFSGT REG
EQUAL NGREATER
. GREATER
Before Instruction )
PC Address = HERE Before Instruction
WREG = ? PC =  Address ( HERE)
REG = ? WREG = ?
After Instruction After Instruction
If REG =  WREG; If REG >  WREG;
PC =  Address ( EQUAL) PC =  Address ( GREATER)
If REG # WREG; If REG < WREG;
PC =  Address ( NEQUAL) PC = Address ( NGREATER)

00 1996 Microchip Technology Inc.
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MOVPF Move p to f MOVWF Move WREG to f
Syntax: [labell MOVPF p,f Syntax: [ label] MOVWF f
Operands: 0<f<255 Operands: 0<f<255
Osps3l Operation: (WREG) — (f)
Operation: ) - Status Affected:  None
Status Affected:  Z Encoding: [ 0000 [ooo1 [ reee [ reer |
Encoding: | 010p | PPPP | feff | feff | Description: Move data from WREG to register 'f'.
Description: Move data from data memory location Location 'f' can be anywhere in the 256
'p' to data memory location 'f'. Location word data space.
'f' can be anywhere in the 256 byte data Words: 1
space (00h to FFh) while 'p' can be 00h ’
to 1Fh. Cycles: 1
Either 'p* or 'f' can be WREG (a useful Q Cycle Activity:
special situation). Q1 Q2 Q3 Q4
MOVPF is particularly useful for transfer- Decode Read Execute Write
ring a peripheral register (e.g. the timer register 'f register 'f
or an I/O port) to a data memory loca- 9 9
tion. Both 'f' and 'p' can be indirectly Example: NOWAE REG
addressed. .
] Before Instruction
Words: 1 WREG = Ox4F
Cycles: 1 REG = OxFF
Q Cycle Activity: After Instruction
WREG = Ox4F
Q1 Q2 Q3 Q4 REG = Ox4F
Decode Read Execute Write
register 'p' register 'f'
Example: MOVPF  REGL, REQX
Before Instruction
REG1 = 0x11
REG2 = 0x33
After Instruction
REG1 = 0x11
REG2 = 0x11
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MULLW Multiply Literal with WREG MULWF Multiply WREG with f
Syntax: [ labell MULLW k Syntax: [ labell] MULWF f
Operands: 0<k<255 Operands: 0<f<255
Operation: (k x WREG) - PRODH:PRODL Operation: (WREG x f) -~ PRODH:PRODL
Status Affected:  None Status Affected:  None
Encoding: | 1011 | 1100 | kkkk | Kkkk | Encoding: | o011 | o100 | et | feff |
Description: An unsigned multiplication is carried Description: An unsigned multiplication is carried
out between the contents of WREG out between the contents of WREG
and the 8-bit literal 'k'. The 16-bit and the register file location 'f'. The
result is placed in PRODH:PRODL 16-bit result is stored in the
register pair. PRODH contains the PRODH:PRODL register pair.
high byte. PRODH contains the high byte.
WREG is unchanged. Both WREG and 'f' are unchanged.
None of the status flags are affected. None of the status flags are affected.
Note that neither overflow nor carry Note that neither overflow nor carry
is possible in this operation. A zero is possible in this operation. A zero
result is possible but not detected. result is possible but not detected.
Words: 1 Words: 1
Cycles: 1 Cycles: 1
Q Cycle Activity: Q Cycle Activity:
Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
Decode Read Execute Write Decode Read Execute Write
literal 'k’ registers register 'f' registers
PRODH: PRODH:
PRODL PRODL
Example: MULLW  OxCA Example: MULWF  REG
Before Instruction Before Instruction
WREG = OxE2 WREG = 0xC4
PRODH = ? REG = 0xB5
PRODL = ? PRODH = ?
After Instruction PRODL =7
WREG = 0xC4 After Instruction
PRODH = OxAD WREG = 0xC4
PRODL = 0x08 REG = 0xB5
PRODH = Ox8A
PRODL = 0x94

Note: This instruction is not available in the
PIC17C42 device.

Note: This instruction is not available in the
PIC17C42 device.
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SUBWF Subtract WREG from f
Syntax: [ label] SUBWF f,d
Operands: 0<f<255
d 0J[0,1]
Operation: f) = (W) - (dest)
Status Affected: oV, C,DC, z
Encoding: | 0000 | ot0d [ feft | feff |
Description: Subtract WREG from register 'f' (2's
complement method). If 'd" is O the
result is stored in WREG. If 'd" is 1 the
result is stored back in register 'f'.
Words: 1
Cycles: 1
Q Cycle Activity:
Q1 Q2 Q3 Q4
Decode Read Execute Write to
register 'f' destination
Example 1: SUBW  REGL, 1
Before Instruction
REG1 = 3
WREG = 2
C = ?
After Instruction
REG1 = 1
WREG = 2
C = 1 ; result is positive
Z = 0
Example 2:
Before Instruction
REG1 = 2
WREG = 2
C = ?
After Instruction
REG1 = 0
WREG = 2
C = 1 ; result is zero
z = 1
Example 3:
Before Instruction
REG1 = 1
WREG = 2
C = ?
After Instruction
REGL = FF
WREG = 2
C = 0 ; result is negative
z = 0

Subtract WREG from f with

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

Standard Operating Conditions (unless otherwise stated)
Operating temperature
DC CHARACTERISTICS -40°C <TA < +85°C for industrial and
0°C <TA<+70°C for commercial
Operating voltage VDD range as described in Section 19.1
Parameter
No. Sym Characteristic Min Typt Max | Units Conditions
Output Low Voltage
D080 VoL |I/O ports (except RA2 and RA3 loL =VDD/1.250 mA
- - 0.1vbb | V |45V <VDD< 6.0V
- - 0.1vpbb *| V |VDD =2.5V
D081 with TTL buffer - - 0.4 V |loL =6 mA, VDD = 4.5V
Note 6
D082 RA2 and RA3 - - 3.0 V |loL =60.0 mA, VDD = 6.0V
D083 OSC2/CLKOUT - - 0.4 V |loL=1mA, VDD = 4.5V
D084 (RC and EC osc modes) - - 0.1vbbp *| V [loL =VDD/5 mA
(PIC17LC43/LC44 only)
Output High Voltage (Note 3)
D090 VoH |I/O ports (except RA2 and RA3 IoH = -VDD/2.500 mA
0.9VDbD - - V |45V <VDD< 6.0V
0.9VDD * - - V |VDD =2.5V
D091 with TTL buffer 24 - - V |loH =-6.0 mA, VDD=4.5V
Note 6
D092 RA2 and RA3 - - 12 V |Pulled-up to externally
applied voltage
D093 OSC2/CLKOUT 2.4 - - V |loH =-5mA, VDD = 4.5V
D094 (RC and EC osc modes) 0.9VDD * - - V |loH =-VDD/5 mA
(PIC17LC43/LC44 only)
Capacitive Loading Specs
on Output Pins
D100 Cosc2|OSC2/CLKOUT pin - - 25 pF [In EC or RC osc modes
when OSC2 pin is outputting
CLKOUT.
external clock is used to
drive OSC1.
D101 Cio |Alll/O pins and OSC2 - - 50 pF
(in RC mode)
D102 CAD |System Interface Bus - - 50 pF |In Microprocessor or
(PORTC, PORTD and PORTE) Extended Microcontroller
mode

a

These parameters are characterized but not tested.

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.

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.

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

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.

For TTL buffers, the better of the two specifications may be used.
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|Applicable Devices [42|R42[42A[43|R43(44 |

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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21.5 44-L ead Plastic Surface Mount (TQFP 10x10 mm Body 1.0/0.10 mm L ead Form)

- D1 -

11°/13°(4x)
e

0° Min-7| ™

(€] AP
11°/13°(4x)

Detail B

3.09 (0.1189) Ref. R 1 0.08 Min

Option 1 (TOP side)

Option 2 (TOP side) R 0.08/0.20

Gage Plane l
VAL 0.250

|
‘, . A2 ¥ A Base Metal b Lead Finish T e -s
] At S Y | e

Detail B Detail A —:>L:—_ o -« ~ LI .
1.00 Ref. f | i 1.00 Ref
-—p]—»
Detail A Detail B
Package Group: Plastic TQFP
Millimeters Inches
Symbol Min Max Notes Min Max Notes
A 1.00 1.20 0.039 0.047
Al 0.05 0.15 0.002 0.006
A2 0.95 1.05 0.037 0.041
D 11.75 12.25 0.463 0.482
D1 9.90 10.10 0.390 0.398
E 11.75 12.25 0.463 0.482
El 9.90 10.10 0.390 0.398
L 0.45 0.75 0.018 0.030
0.80 BSC 0.031 BSC
b 0.30 0.45 0.012 0.018
bl 0.30 0.40 0.012 0.016
c 0.09 0.20 0.004 0.008
cl 0.09 0.16 0.004 0.006
N 44 44 44 44
S 0° 7° 0° 7°

Note 1: Dimensions D1 and E1 do not include mold protrusion. Allowable mold protrusion is 0.25m/m (0.010") per
side. D1 and E1 dimensions including mold mismatch.
2: Dimension “b” does not include Dambar protrusion, allowable Dambar protrusion shall be 0.08m/m
(0.003")max.
3: This outline conforms to JEDEC MS-026.
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PIC17CXX Family of Devices
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Application Notes Crystal OSCIlALOr .........ccoveiieeierieircerieeeeeeeeees
ANDBB2 .o 55 CAPLUE oo eeenon
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Asynchronous TranSMItter ...........ccccevveeieeiiienieneeneee 89 MOGE oo 71
OVEIIOW ..o 72
B Capture2
MO e 71
Bank Select Register (BSR) .......ccceeviiiiniiieiiiee e 42 OVEIIOW oo 72
Banking .......cccocoveeiiiienninn. .. 42 Carry (_C) """""""""""""" 9
Baud Rate Formula ............ ... 86 C_eramlc Resonators . ~-100
Baud Rate Generator (BRG) ............oooooooorrrrorororeeeeeeeeeeeeee 86 Clrcu!ar BUFFET <. 39
Baud Rates Clearing the Erescaler TP PRI TRR 103
AsyNchronous Mode ..........cccceeveiiiiiiiiniicneeseeceee 88 Clock{lnstrucnon Cycle (F_lgure) """"""" s 14
SYNCHIONOUS MOUE oo a7 Clocking Scheme/Instruction Cycle (Section) ..................... 14
Yo 114 CLRF oot 117
Bit MANIPUIALON oo oo 108 CLRWDT oo 118
Block Diagrams Code Protection .. 99, 106
On-chip Reset CirCuit .........ccoevvivviiiiniciinicicis 15 COMF """ i 118
PICL17C42 w.oooooo... .10 Configuration
PORTD ... 60 Bits s 100
PORTE oo 62 Locgtlons .................................................................. 100
Y T 75 OSCIHIALOT ... 100
RAOand RAL oo 53 WOTA .ot ree e
RA2 AN RA3 oo 54 CPFSEQ ...
RA4 and RAS ......... ...54 CPFSGT ..
RB3:RB2 Port Pins ... 56 CPFSLT e
RB7:RB4 and RB1:RBO Port Pins 55 CPU STATUS Regiister (CPUSTA) ...ccevvveniiienienieienieene 37
RC7:RCO PO PINS ....oovvoeseeeseccceeoeeeeseeee oo 58 CPUSTA oo 34, 37,105
Timer3 with One Capture and One Period Register .. 78 CREN .......... I ISR 84
TMR1 and TMR2 in 16-bit Timer/Counter Mode ........ 74 Crystal Operatlon_, Qvertone Crystals_ """""""""""""""" 101
TMR1 and TMR2 in Two 8-bit Timer/Counter Mode .. 73 Crystal or C_eramlc Resonator Operation ...........cccceeennnes 100
TMR3 with TWo Capture REGiSters «............ovvvvvvvveee.. 79 Crystal OSCIllator ..........ccceiieiiiiiiiiic e 100
WDT oo 104 CSRC et 83
BORROW ..ottt 9
BRG .......... .86 D
Brown-out ProteCtion ...........ccccoiieeiiiieiniiie e 18
B S e 115 Data Memory
BSR L 34, 42 GPR oot
BSR Operation ................................................................... 42 Indirect Addressing
BTFSC ittt 115 Organization .............
SFR s
Transfer to Program Memory
DAW .o
DIC ettt e
C DDRB
et reas DDRC "
C Compiler (MP-C) ... DDRD ... "
CALPRE ... DDRE ..ottt 19, 34, 62
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CAIEDL . DECFSNZ ..ottt 122
DECFSZ ..ottt 121
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ON-LINE SUPPORT

Microchip provides two methods of on-line support.
These are the Microchip BBS and the Microchip World
Wide Web (WWW) site.

Use Microchip's Bulletin Board Service (BBS) to get
current information and help about Microchip products.
Microchip provides the BBS communication channel for
you to use in extending your technical staff with micro-
controller and memory experts.

To provide you with the most responsive service possible,
the Microchip systems team monitors the BBS, posts
the latest component data and software tool updates,
provides technical help and embedded systems
insights, and discusses how Microchip products pro-
vide project solutions.

The web site, like the BBS, is used by Microchip as a
means to make files and information easily available to
customers. To view the site, the user must have access
to the Internet and a web browser, such as Netscape or
Microsoft Explorer. Files are also available for FTP
download from our FTP site.

Connectingtothe Microchip InternetWeb Site

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

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

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

 Latest Microchip Press Releases

» Technical Support Section with Frequently Asked
Questions

» Design Tips

 Device Errata

« Job Postings

* Microchip Consultant Program Member Listing

« Links to other useful web sites related to
Microchip Products

Connecting to the Microchip BBS

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

Internet:

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

CompuServe Communications Network:

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

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

The following connect procedure applies in most loca-
tions.

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

2. Dial your local CompusServe access humber.

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

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

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

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

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

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

Systems Information and Upgrade Hot Line

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

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

960513

Trademarks: The Microchip name, logo, PIC, PICSTART,
PICMASTER and PRO MATE are registered trademarks of
Microchip Technology Incorporated in the U.S.A. and other
countries. FlexROM, MPLAB and fuzzyLAB, are trade-
marks and SQTP is a service mark of Microchip in the
US.A.

fuzzyTECH is a registered trademark of Inform Software
Corporation. IBM, IBM PC-AT are registered trademarks of
International Business Machines Corp. Pentium is a trade-
mark of Intel Corporation. Windows is a trademark and
MS-DOS, Microsoft Windows are registered trademarks
of Microsoft Corporation. CompuServe is a registered
trademark of CompuServe Incorporated.

All other trademarks mentioned herein are the property of
their respective companies.
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READER RESPONSE

It is our intention to provide you with the best documentation possible to ensure successful use of your Microchip prod-
uct. If you wish to provide your comments on organization, clarity, subject matter, and ways in which our documentation
can better serve you, please FAX your comments to the Technical Publications Manager at (602) 786-7578.

Please list the following information, and use this outline to provide us with your comments about this Data Sheet.

To:
RE:

From:

Technical Publications Manager Total Pages Sent
Reader Response

Name

Company

Address

City / State / ZIP / Country

Telephone: ( ) - FAX: ( ) -

Application (optional):

Would you like areply? Y N

Device: PIC17C4X Literature Number: DS30412C

Questions:

1. What are the best features of this document?

2. How does this document meet your hardware and software development needs?

3. Do you find the organization of this data sheet easy to follow? If not, why?

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

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

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

7. How would you improve this document?

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