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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
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8-Bit
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33

8KB (4K x 16)
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PIC17C4X

PIC17C42 BLOCK DIAGRAM

FIGURE 3-1
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PIC17C4X

TABLE 3-1: PINOUT DESCRIPTIONS

DIP |PLCC| QFP |I/O/P | Buffer

Name No. No. No. |Type| Type Description
OSC1/CLKIN 19 21 37 I ST | Oscillator input in crystal/resonator or RC oscillator mode.
External clock input in external clock mode.
OSC2/CLKOUT | 20 22 38 (@) — | Oscillator output. Connects to crystal or resonator in crystal

oscillator mode. In RC oscillator or external clock modes
OSC2 pin outputs CLKOUT which has one fourth the fre-
guency of OSC1 and denotes the instruction cycle rate.

MCLR/VpPpP 32 35 7 /P ST | Master clear (reset) input/Programming Voltage (\PP) input.
This is the active low reset input to the chip.

PORTA is a bi-directional 1/0 Port except for RAO and RA1
which are input only.

RAO/INT 26 28 44 | ST RAO/INT can also be selected as an external interrupt
input. Interrupt can be configured to be on positive or
negative edge.

RA1/TOCKI 25 27 43 | ST RA1/TOCKI can also be selected as an external interrupt
input, and the interrupt can be configured to be on posi-
tive or negative edge. RA1/TOCKI can also be selected
to be the clock input to the Timer0 timer/counter.

RA2 24 26 42 1/0 ST High voltage, high current, open drain input/output port
pins.

RA3 23 25 41 1/0 ST High voltage, high current, open drain input/output port
pins.

RA4/RX/DT 22 24 40 I/0 ST RA4/RX/DT can also be selected as the USART (SCI)
Asynchronous Receive or USART (SCI) Synchronous
Data.

RA5/TX/CK 21 23 39 I/O ST RAS5/TX/CK can also be selected as the USART (SCI)
Asynchronous Transmit or USART (SCI) Synchronous
Clock.

PORTB is a hi-directional /0 Port with software configurable
weak pull-ups.

RBO/CAP1 11 13 29 I/O ST RBO/CAP1 can also be the CAP1 input pin.
RB1/CAP2 12 14 30 I/0 ST RB1/CAP2 can also be the CAP2 input pin.
RB2/PWM1 13 15 31 I/O ST RB2/PWML1 can also be the PWML1 output pin.
RB3/PWM2 14 16 32 I/0 ST RB3/PWM2 can also be the PWMZ2 output pin.
RB4/TCLK12 15 17 33 110 ST RB4/TCLK12 can also be the external clock input to
Timerl and Timer2.
RB5/TCLK3 16 18 34 I/1O ST RB5/TCLKS3 can also be the external clock input to
Timer3.
RB6 17 19 35 1/0 ST
RB7 18 20 36 1/0 ST
PORTC is a bi-directional I/O Port.
RCO0/ADO 2 3 19 /10 | TTL This is also the lower half of the 16-bit wide system bus
RC1/AD1 3 4 20 /0 TTL in microprocessor mode or extended microcontroller
RC2/AD2 4 5 21 /0 TTL mode. In multiplexed system bus configuration, these
RC3/AD3 5 6 29 /o TTL pins are address output as well as data input or output.
RC4/AD4 6 7 23 /10 | TTL
RC5/AD5 7 8 24 /10 | TTL
RC6/AD6 8 9 25 /10 | TTL

RC7/AD7 9 10 26 /O | TTL

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

40 RESET

The PIC17CXX differentiates between various kinds of
reset:

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

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

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

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

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

41.1 POWER-ON RESET (POR)

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

4.1.2 POWER-UP TIMER (PWRT)

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

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

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

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

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

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)

DS30412C-page 36
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PIC17C4X

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'

DS30412C-page 38 [0 1996 Microchip Technology Inc.



PIC17C4X

Example 9-1 shows the instruction sequence to initial- EXAMPLE 9-1: INITIALIZING PORTB
ize PORTB. The Bank Select Register (BSR) must be
selected to Bank 0 for the port to be initialized. MWVLB 0 ; Select Bank 0
CLRF PORTB ; Initialize PORTB by clearing
; output data |atches
MOVLW 0OxCF ; Value used to initialize
; data direction
MOV DDRB ; Set RB<3:0> as inputs

RB<5: 4> as out puts
; RB<7: 6> as i nputs

TABLE 9-3: PORTB FUNCTIONS
Name Bit Buffer Type Function
RBO/CAP1 bit0 ST Input/Output or the RBO/CAP1 input pin. Software programmable weak pull-
up and interrupt on change features.
RB1/CAP2 bitl ST Input/Output or the RB1/CAP2 input pin. Software programmable weak pull-
up and interrupt on change features.
RB2/PWM1 bit2 ST Input/Output or the RB2/PWML1 output pin. Software programmable weak
pull-up and interrupt on change features.
RB3/PWM2 bit3 ST Input/Output or the RB3/PWM2 output pin. Software programmable weak
pull-up and interrupt on change features.
RB4/TCLK12 bit4 ST Input/Output or the external clock input to Timerl and Timer2. Software pro-
grammable weak pull-up and interrupt on change features.
RB5/TCLK3 bit5 ST Input/Output or the external clock input to Timer3. Software programmable
weak pull-up and interrupt on change features.
RB6 bit6 ST Input/Output pin. Software programmable weak pull-up and interrupt on
change features.
RB7 bit7 ST Input/Output pin. Software programmable weak pull-up and interrupt on
change features.

Legend: ST = Schmitt Trigger input.

TABLE 9-4: REGISTERS/BITS ASSOCIATED WITH PORTB
Value on Valueon all
Address Name Bit7 | Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0 | Power-on r%;“;;
Reset (Notel)
12h, Bank 0 PORTB PORTB data latch XXXX XXXX| uuuu uuuu
11h, Bank 0 DDRB Data direction register for PORTB 1111 1111 1111 1111
10h, Bank 0 PORTA RBPU — RAS5 RA4 RA3 RA2 RA1/TOCKI| RAO/INT | 0- xx XXxxX | O-uu uuuu
06h, Unbanked | CPUSTA — — STKAV | GLINTD TO PD — — --11 11-- | --11 qg--
07h, Unbanked | INTSTA PEIF | TOCKIF TOIF INTF PEIE TOCKIE TOIE INTE | 0000 0000| 0000 0000
16h, Bank 1 PIR RBIF | TMR3IF| TMR2IF | TMR1IF | CA2IF CALlIF TXIF RCIF | 0000 0010| 0000 0010
17h, Bank 1 PIE RBIE | TMR3IE| TMR2IE [ TMRLIE | CA2IE CALIE TXIE RCIE | 0000 0000| 0000 0000
16h, Bank 3 TCON1 | CA2ED1| CA2EDO| CA1ED1 | CA1EDO T16 TMR3CS| TMR2CS | TMR1CS | 0000 0000| 0000 0000
17h, Bank 3 TCON2 | CA20VF| CA1OVF| PWM20ON | PWM1ON| CA1/PR3| TMR3ON| TMR2ON | TMR1ON| 0000 0000| 0000 0000
Legend: x =unknown, u = unchanged, - = unimplemented read as '0', g = Value depends on condition.

Shaded cells are not used by PORTB.
Note 1: Other (non power-up) resets include: external reset through MCLR and the Watchdog Timer Reset.

00 1996 Microchip Technology Inc.
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PIC17C4X

9.4.1 PORTE AND DDRE REGISTER

PORTE is a 3-bit bi-directional port. The corresponding
data direction register is DDRE. A '1' in DDRE config-
ures the corresponding port pin as an input. A '0" in the
DDRE register configures the corresponding port pin
as an output. Reading PORTE reads the status of the
pins, whereas writing to it will write to the port latch.
PORTE is multiplexed with the system bus. When
operating as the system bus, PORTE contains the con-
trol signals for the address/data bus (AD15:ADO).
These control signals are Address Latch Enable (ALE),
Output Enable (OE), and Write (WR). The control sig-
nals OE and WR are active low signals. 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 9-4 shows the instruction sequence to initial-
ize PORTE. The Bank Select Register (BSR) must be
selected to Bank 1 for the port to be initialized.

EXAMPLE 9-4: INITIALIZING PORTE
MOVLB 1 ; Select Bank 1

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

MOVLW 0x03 ; Value used to initialize
; data direction

MOVWF  DDRE Set RE<1: 0> as inputs

; RE<2> as outputs
RE<7: 3> are al ways
read as '0'

FIGURE 9-8: PORTE BLOCK DIAGRAM (IN I/O PORT MODE)

| ] . | Data Bus
TTL
Input
Buffer
RD_PORTE
0 Port Q
1| pata WR_PORTE
“LCK
LT// RD_DDRE
Q
WR_DDRE
“CK
R S
EX_EN
CNTL | sysBus

DRV SYS Control

Note: I/O pins have protection diodes to VbbD and Vss.
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PIC17C4X

10.0 OVERVIEW OF TIMER
RESOURCES

The PIC17C4X has four timer modules. Each module
can generate an interrupt to indicate that an event has
occurred. These timers are called:

e TimerO - 16-bit timer with programmable 8-bit
prescaler

e Timerl - 8-bit timer

e Timer2 - 8-bit timer

e Timer3 - 16-bit timer

For enhanced time-base functionality, two input Cap-

tures and two Pulse Width Modulation (PWM) outputs

are possible. The PWMs use the TMR1 and TMR2

resources and the input Captures use the TMR3

resource.

10.1 TimerQ Overview

The Timer0 module is a simple 16-bit overflow counter.
The clock source can be either the internal system
clock (Fosc/4) or an external clock.

The Timer0 module also has a programmable pres-
caler option. The PS3:PS0 bits (TOSTA<4:1>) deter-
mine the prescaler value. TMRO can increment at the
following rates: 1:1, 1:2, 1:4, 1:8, 1:16, 1:32, 1.64,
1:128, 1:256.

When TImer0Q’s clock source is an external clock, the
Timer0 module can be selected to increment on either
the rising or falling edge.

Synchronization of the external clock occurs after the
prescaler. When the prescaler is used, the external
clock frequency may be higher then the device’s fre-
guency. The maximum frequency is 50 MHz, given the
high and low time requirements of the clock.

10.2 Timerl Overview

The TImer0 module is an 8-bit timer/counter with an 8-
bit period register (PR1). When the TMRL1 value rolls
over from the period match value to Oh, the TMR1IF
flag is set, and an interrupt will be generated when
enabled. In counter mode, the clock comes from the
RB4/TCLK12 pin, which can also be selected to be the
clock for the Timer2 module.

TMR1 can be concatenated to TMR2 to form a 16-bit
timer. The TMRL1 register is the LSB and TMR2 is the
MSB. When in the 16-bit timer mode, there is a corre-
sponding 16-bit period register (PR2:PR1). When the
TMR2:TMR1 value rolls over from the period match
value to Oh, the TMRL1IF flag is set, and an interrupt
will be generated when enabled.

10.3 Timer2 Overview

The TMR2 module is an 8-bit timer/counter with an 8-
bit period register (PR2). When the TMR2 value rolls
over from the period match value to Oh, the TMR2IF
flag is set, and an interrupt will be generated when
enabled. In counter mode, the clock comes from the
RB4/TCLK12 pin, which can also be selected to be the
clock for the TMR1 module.

TMR1 can be concatenated to TMR2 to form a 16-bit
timer. The TMR2 register is the MSB and TMR1 is the
LSB. When in the 16-bit timer mode, there is a corre-
sponding 16-bit period register (PR2:PR1). When the
TMR2:TMR1 value rolls over from the period match
value to Oh, the TMRL1IF flag is set, and an interrupt
will be generated when enabled.

10.4 Timer3 Overview

The TImer3 module is a 16-bit timer/counter with a 16-
bit period register. When the TMR3H:TMR3L value
rolls over to Oh, the TMR3IF bit is set and an interrupt
will be generated when enabled. In counter mode, the
clock comes from the RB5/TCLK3 pin.

When operating in the dual capture mode, the period
registers become the second 16-bit capture register.

10.5 Role of the Timer/Counters

The timer modules are general purpose, but have ded-
icated resources associated with them. TImerl and
Timer2 are the time-bases for the two Pulse Width
Modulation (PWM) outputs, while Timer3 is the time-
base for the two input captures.

00 1996 Microchip Technology Inc.
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NOTES:
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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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TABLE 13-9: REGISTERS ASSOCIATED WITH SYNCHRONOUS SLAVE 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

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

TABLE 13-10: REGISTERS ASSOCIATED WITH SYNCHRONOUS SLAVE RECEPTION

Value on Value on all

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

16h, Bankl PIR RBIF TMR3IF | TMR2IF | TMR1IF| CA2IF | CALIF TXIF RCIF 0000 0010 0000 0010
13h, Bank0 RCSTA SPEN RX9 SREN CREN — FERR OERR RX9D 0000 - 00x 0000 -00u
14h, Bank0 RCREG RX7 RX6 RX5 RX4 RX3 RX2 RX1 RX0 XXXX XXXX uuuu uuuu
17h, Bankl 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, Bank0 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

slave reception.
Note 1: Other (non power-up) resets include: external reset through MCLR and Watchdog Timer Reset.
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FIGURE 17-1: PARAMETER MEASUREMENT INFORMATION

All timings are measure between high and low measurement points as indicated in the figures below.

INPUT LEVEL CONDITIONS
PORTC, D and E pins
>< >< >< VIH = 2.4V
VIL = 0.4V
 Data in valid Lo
. — -
All other input pins Data in invalid
VIH = 0.9VDD
>< >< >< ViL = 0.1VDD
' Data in valid v
. — -
Data in invalid
OUTPUT LEVEL CONDITIONS
VOH=0.7VDD —H#---------
VDD/2 . X
VoL = 0.3VDbD N----~-~-~"--"- \
+ Data out valid ' : ) .
-~ -~
Data out invalid + Output -
hi-impedance
X """""" X 0.9VDD ><
0.1VDD A - - - - - - - - - - -
—» < Rise Time  —» & Fall Time
LOAD CONDITIONS
Load Condition 1 Load Condition 2
\VDD/2
RL
Pin
Pin I CL I CL
Vss Vss
RL = 464
CL <50 pF
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|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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18.0 PIC17C42 DC AND AC CHARACTERISTICS

The graphs and tables provided in this section are for design guidance and are not tested or guaranteed. In some graphs
or tables the data presented are outside specified operating range (e.g. outside specified \VbD range). This is for infor-
mation only and devices are ensured to operate properly only within the specified range.

The data presented in this section is a statistical summary of data collected on units from different lots over a period of
time. "Typical" represents the mean of the distribution while "max" or "min" represents (mean + 30) and (mean - 30)
respectively where o is standard deviation.

TABLE 18-1: PIN CAPACITANCE PER PACKAGE TYPE

Typical Capacitance (pF)
Pin Name
40-pin DIP 44-pin PLCC 44-pin MQFP 44-pin TQFP
All pins, except MCLR, 10 10 10 10
VDD, and Vss
MCLR pin 20 20 20 20

FIGURE 18-1: TYPICAL RC OSCILLATOR FREQUENCY vs. TEMPERATURE

Fosc Frequency normalized to +25°C
Fosc (25°C)

1.10

Rext > 10 kQ
1.08 Cext = 1%\
1.06 O
1.04 G

1.02 {V
1.00 E— w
\M VDD = 5.5V

0.98
0.96

0.94 \!\
0.0 m VDD = 3.5V
0.90 /fm

T(°C)
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FIGURE 18-4: TYPICAL RC OSCILLATOR FREQUENCY vs. VbD

2.0
1.8 \
1.6
\
1.4 R = 3.3k
1.2
T 10
=3
L8) 0.8
R = 10k
“ 06
0.4
Cext = 300 pF, T = 25°C
0.2 R = 160K
0.0
4.0 45 5.0 5.5 6.0 6.5
VDD (Volts)

TABLE 18-2: RC OSCILLATOR FREQUENCIES

Average
Cext Rext Fosc @ 53 e
22 pF 10k 3.33 MHz +12%
100k 353 kHz +13%
100 pF 3.3k 3.54 MHz +10%
5.1k 2.43 MHz +14%
10k 1.30 MHz +17%
100k 129 kHz +10%
300 pF 3.3k 1.54 MHz +14%
5.1k 980 kHz +12%
10k 564 kHz + 16%
160k 35 kHz +18%

0 1996 Microchip Technology Inc. DS30412C-page 165



PIC17C4X

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

FIGURE 18-7: TYPICAL Ipp vs. FREQUENCY (EXTERNAL CLOCK 25°C)

100000
Z
10000 ,/;/,
=
/ﬁ////
N7
7
AQ /7
—~ LV, // T
§. ///
a ,/ /;
2 1000 ‘
7.0V =L
L1 :/
6.5V|——— afld
6.0V |~ _[ L1+ 9%
5.5V T+ —
5.0v | |14
100 4.5v4—] |
4.0V
10
10k 100k M 10M 100M

External Clock Frequency (Hz)

FIGURE 18-8: MAXIMUM IDD vs. FREQUENCY (EXTERNAL CLOCK 125°C TO -40°C)

100000
Z
10000 % 2
ez
A s
A A 7/
A /.
- /, //r//r’
=] //’ ,//;;f
2 =
B //
/:::/ //
1000 7.0V —Z
6.5V — =
6.0V ——adl
5.5VI—=—] A
5.0v.— —
| L
45V |
4.0V
100 |
10k 100k 1M 10M 100M

External Clock Frequency (Hz)
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FIGURE 20-11: TYPICAL IpD vs. VDD WATCHDOG ENABLED 25°C

. D

) &

IPD(HA)

10 /
5
OB
0 Q)
4.0 4.5 5.0 55 6.0 6.5 7.0
VDD (Volts)

FIGURE 20-12: MAXIMUM IpD vs. VDD WATCHDOG ENABLED

60 &
o DN //
0°C
_ 20 /
>
. Q)
4.0 4.5 5.0 55 6.0 6.5 7.0
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FIGURE 20-19: VTH, VIL of I/O PINS (SCHMITT TRIGGER) vs. VDD

5.0 0\
. I I
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4.0 |
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0.0 o
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FIGURE 20-20: VTH (INPUT THRESHOLD VOLTAGE) OF OSC1 INPUT
(IN XT AND LF MODES) vs. VbD
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