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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.
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8-Bit
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33
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4.5V ~ 6V
External

-40°C ~ 125°C (TA)
Surface Mount
44-QFP

44-MQFP (10x10)

https://www.e-xfl.com/product-detail/microchip-technology/picl17c42a-16e-pq

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



https://www.e-xfl.com/product/pdf/pic17c42a-16e-pq-4425248
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

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

FIGURE 3-2
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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

6.2.2.3  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

6.3 Stack Operation

The PIC17C4X devices have a 16 x 16-bit wide hard-
ware stack (Figure 6-1). The stack is not part of either
the program or data memory space, and the stack
pointer is neither readable nor writable. The PC is
“PUSHed” onto the stack when a CALL instruction is
executed or an interrupt is acknowledged. The stack is
“POPed” in the event of a RETURN, RETLWor a RETFI E
instruction execution. PCLATH is not affected by a
“PUSH” or a “POP” operation.

The stack operates as a circular buffer, with the stack
pointer initialized to '0' after all resets. There is a stack
available bit (STKAV) to allow software to ensure that
the stack has not overflowed. The STKAV bit is set after
a device reset. When the stack pointer equals Fh,
STKAV is cleared. When the stack pointer rolls over
from Fh to Oh, the STKAV bit will be held clear until a
device reset.

Note 1. There is not a status bit for stack under-
flow. The STKAV bit can be used to detect
the underflow which results in the stack
pointer being at the top of stack.

Note 2: There are no instruction mnemonics
called PUSH or POP. These are actions
that occur from the execution of the CALL,
RETURN, RETLW and RETFI E instruc-
tions, or the vectoring to an interrupt vec-
tor.

Note 3: After a reset, if a “POP” operation occurs
before a “PUSH” operation, the STKAV bit
will be cleared. This will appear as if the
stack is full (underflow has occurred). If a
“PUSH” operation occurs next (before
another “POP”), the STKAV bit will be
locked clear. Only a device reset will
cause this bit to set.

After the device is “PUSHed"” sixteen times (without a
“POP"), the seventeenth push overwrites the value
from the first push. The eighteenth push overwrites the
second push (and so on).

6.4 Indirect Addressing

Indirect addressing is a mode of addressing data
memory where the data memory address in the
instruction is not fixed. That is, the register that is to be
read or written can be modified by the program. This
can be useful for data tables in the data memory.
Figure 6-10 shows the operation of indirect address-
ing. This shows the moving of the value to the data
memory address specified by the value of the FSR
register.

Example 6-1 shows the use of indirect addressing to
clear RAM in a minimum number of instructions. A
similar concept could be used to move a defined num-
ber of bytes (block) of data to the USART transmit reg-
ister (TXREG). The starting address of the block of
data to be transmitted could easily be modified by the
program.

FIGURE 6-10: INDIRECT ADDRESSING

RAM

Instruction
Executed

Opcode | Address |
A

File = INDFx

Instruction
Fetched

Opcode File | | FSR
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PIC17C4X

6.8 Bank Select Reqgister (BSR)

The BSR is used to switch between banks in the data
memory area (Figure 6-13). In the PIC17C42,
PIC17CR42, and PIC17C42A only the lower nibble is
implemented. While in the PIC17C43, PIC17CR43,
and PIC17C44 devices, the entire byte is implemented.
The lower nibble is used to select the peripheral regis-
ter bank. The upper nibble is used to select the general
purpose memory bank.

All the Special Function Registers (SFRs) are mapped
into the data memory space. In order to accommodate
the large number of registers, a banking scheme has
been used. A segment of the SFRs, from address 10h
to address 17h, is banked. The lower nibble of the bank
select register (BSR) selects the currently active
“peripheral bank.” Effort has been made to group the
peripheral registers of related functionality in one bank.
However, it will still be necessary to switch from bank
to bank in order to address all peripherals related to a
single task. To assist this, a MOVLB bank instruction is
in the instruction set.

FIGURE 6-13: BSR OPERATION (PIC17C43/R43/44)

For the PIC17C43, PIC17CR43, and PIC17C44
devices, the need for a large general purpose memory
space dictated a general purpose RAM banking
scheme. The upper nibble of the BSR selects the cur-
rently active general purpose RAM bank. To assist this,
a MOVLR bank instruction has been provided in the
instruction set.

If the currently selected bank is not implemented (such
as Bank 13), any read will read all '0's. Any write is com-
pleted to the bit bucket and the ALU status bits will be
set/cleared as appropriate.

Note: Registers in Bank 15 in the Special Func-
tion Register area, are reserved for
Microchip use. Reading of registers in this

bank may cause random values to be read.

BSR
7 4 3 0

@) ()

— ——

Address | | | | | | |
Range 0 1 2 3 4 15
10h SFR
e Banks
17h
Bank O Bank 1 Bank 2 Bank Bank 4 Bank 15
T T T 1
0 1 2 15
20h GPR
D D D h D Banks
FFh
Bank 0 Bank 1 Bank 2 Bank 15

Note 1:  Only Banks 0 through Bank 3 are implemented. Selection of an unimplemented bank is not recommended.
Bank 15 is reserved for Microchip use, reading of registers in this bank may cause random values to be read.
2: Only Banks 0 and Bank 1 are implemented. Selection of an unimplemented bank is not recommended.

DS30412C-page 42
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PIC17C4X

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

RES3:RESO. ARGIL * ARG2L ->

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

ADDWC  RES3, F ;

DS30412C-page 50 [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

TABLE 9-9: PORTE FUNCTIONS

Name Bit Buffer Type Function

REO/ALE bit0 TTL Input/Output or system bus Address Latch Enable (ALE) control pin.
RE1/OE bitl TTL Input/Output or system bus Output Enable (OE) control pin.
RE2/WR bit2 TTL Input/Output or system bus Write (WR) control pin.

Legend: TTL =TTL input.

TABLE 9-10: REGISTERS/BITS ASSOCIATED WITH PORTE

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)
15h, Bank 1 | PORTE — — — — — RE2/WR | RE1/OE | REO/ALE| ---- -xXX | ---- -uuu
14h, Bank 1 | DDRE Data direction register for PORTE cee- 2111 | ---- -121
Legend: x =unknown, u =unchanged, - = unimplemented read as '0'. Shaded cells are not used by PORTE.

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

00 1996 Microchip Technology Inc. DS30412C-page 63
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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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RETFIE Return from Interrupt RETLW Return Literal to WREG
Syntax: [ labell RETFIE Syntax: [ labell RETLW k
Operands: None Operands: 0<k<255
Operation: TOS - (PC); Operation: k - (WREG); TOS - (PC);
0 - GLINTD; PCLATH is unchanged
PCLATH is unchanged. Status Affected:  None
Status Affected:  GLINTD Encoding: [ 1011 [ o110 [ kkkk [ kkkk |
: Description: WREG is loaded with the eight bit litera
Encoding | 0000 | 0000 | oooo | o101 | o \oaded with the eiaht bit Iteral
Description: Return from Interrupt. Stack is POP’ed 'k'. The program counter is loaded from
and Top of Stack (TOS) is loaded in the the top of the stack (the return address).
PC. Interrupts are enabled by clearing The high address latch (PCLATH)
the GLINTD bit. GLINTD is the global remains unchanged.
interrupt disable bit (CPUSTA<4>). Words: 1
Words: 1 Cycles: 2
Cycles: 2 Q Cycle Activity:
Q Cycle Activity: Q1 Q2 Q3 Q4
Q1 Q2 Q3 Q4 Decode Read Execute Write to
Decode Read Execute NOP literal 'k’ WREG
register Forced NOP NOP Execute NOP
TOSTA
Forced NOP | NOP Execute NOP Example: CALL TABLE ; WREG conta ns table
WREG now has
Example: RETFI E . table val ue
After Interrupt TABLE
PC - TOS ADDWF PC WEG = of f set
GLINTD = 0 FETWKO 1 Begin table

RETLWkn ; End of table

Before Instruction
WREG = 0x07

After Instruction
WREG = value of k7
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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 17.1

Parameter
No. Sym Characteristic Min Typt | Max |Units Conditions
Output Low Voltage
D080 VoL |I/O ports (except RA2 and RA3) - - 0.1vbb| V |[loL=4 mA
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, VbD = 5.5V
D083 OSC2/CLKOUT - - 0.4 V |loL=2mA, VDD = 4.5V
(RC and EC osc modes)
Output High Voltage (Note 3)
D090 VoH |I/O ports (except RA2 and RA3)| 0.9VDD - - V |lOH =-2 mA
D091 with TTL buffer 2.4 - - 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 24 - - V  |loH =-5 mA, VDD = 4.5V
(RC and EC osc modes)
Capacitive Loading Specs on
Output Pins
D100 Cosc2|0SC2 pin - - 251t | 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 tt | pF
(in RC mode)
D102 CaD |System Interface Bus - - 100 tt| pF |In Microprocessor or
(PORTC, PORTD and PORTE) Extended Microcontroller
mode
* 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.

tt Design guidance to attain the AC timing specifications. These loads are not tested.
Note 1: In RC oscillator configuration, the OSC1 pin is a Schmitt Trigger input. It is not recommended that the
PIC17CXX devices be driven with external clock in RC mode.

2. 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.

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

4: 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 this is not recommended.
6: For TTL buffers, the better of the two specifications may be used.

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

FIGURE 18-17: loL vs. VoL, VDD = 5V
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19.1

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

DC CHARACTERISTICS: PIC17CR42/42A/43/R43/44-16 (Commercial, Industrial)
PIC17CR42/42A/43/R43/44-25 (Commercial, Industrial)
PIC17CR42/42A/43/R43/44-33 (Commercial, Industrial)

DC CHARACTERISTICS

Standard Operating Conditions (unless otherwise stated)
Operating temperature
-40°C < TA < +85°C for industrial and

0°C < TA < +70°C for commercial
Parameter
No. Sym Characteristic Min | Typt| Max | Units Conditions
D001 VDD | Supply Voltage 4.5 - 6.0 V
D002 VDR RAM Data Retention 15* - - \Y, Device in SLEEP mode
Voltage (Note 1)
D003 VPOR | VDD start voltage to - Vss - \% See section on Power-on Reset for
ensure internal details
Power-on Reset signal
D004 SvDD | VDD rise rate to 0.060*| - — | mV/ms | See section on Power-on Reset for
ensure internal details
Power-on Reset signal
D010 IDD Supply Current - 3 6 mA |Fosc =4 MHz (Note 4)
D011 (Note 2) - 6 12 * mA |Fosc =8 MHz
D012 - 11 | 24~ mA |Fosc =16 MHz
D013 - 19 38 mA |Fosc =25 MHz
D015 - 25 50 mA |Fosc =33 MHz
D014 - 95 | 150 WA | Fosc =32 kHz,
WDT enabled (EC osc configuration)
D020 IPD Power-down - 10 40 MA | VDD = 5.5V, WDT enabled
D021 Current (Note 3) - <1 5 MA | VDD = 5.5V, WDT disabled
* 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.
Note 1: This is the limit to which VDD can be lowered in SLEEP mode without losing RAM data.

2: The supply current is mainly a function of the operating voltage and frequency. Other factors such as 1/O pin
loading and switching rate, oscillator type, internal code execution pattern, and temperature also have an
impact on the current consumption.

The test conditions for all Ibb measurements in active operation mode are:

OSCL1 = external square wave, from rail to rail; all I/O pins tristated, pulled to VbD or Vss, TOCKI = VDD,
MCLR = VDD; WDT enabled/disabled as specified.

Current consumed from the oscillator and 1/0’s driving external capacitive or resistive loads needs to be con-
sidered.

For the RC oscillator, the current through the external pull-up resistor (R) can be estimated as:\bD / (2 « R).
For capacitive loads, the current can be estimated (for an individual I/O pin) as (CL » VDD) » f

CL = Total capacitive load on the I/O pin; f = average frequency the 1/O pin switches.

The capacitive currents are most significant when the device is configured for external execution (includes
extended microcontroller mode).

3. The power down current in SLEEP mode does not depend on the oscillator type. Power-down current is mea-
sured with the part in SLEEP mode, with all I/O pins in hi-impedance state and tied to VbD and Vss.

4: For RC osc configuration, current through Rext is not included. The current through the resistor can be esti-

mated by the formula IR = VDD/2Rext (mA) with Rext in kOhm.
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|Applicable Devices [42|R42[42A[43|R43(44 |

FIGURE 19-7: CAPTURE TIMINGS

CAP1
and CAP2
(Capture Mode)

TABLE 19-7: CAPTURE REQUIREMENTS

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

N (4 or 16)
* These parameters are characterized but not tested.
T Data in “Typ” column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only and are not
tested.
§ This specification ensured by design.

FIGURE 19-8: PWM TIMINGS

PWM1
and PWM2
(PWM Mode)

TABLE 19-8: PWM REQUIREMENTS

Parameter

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

* These parameters are characterized but not tested.

t Data in “Typ” column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only and are not

tested.
8 This specification ensured by design.
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|Applicable Devices [42|R42[42A[43|R43|44 |

FIGURE 20-2: TYPICAL RC OSCILLATOR FREQUENCY vs. VbD
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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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APPENDIX F: ERRATA FOR
PIC17C42 SILICON

The PIC17C42 devices that you have received have the
following anomalies. At present there is no intention for
future revisions to the present PIC17C42 silicon. If
these cause issues for the application, it is recom-
mended that you select the PIC17C42A device.

New designs should use the PIC17C42A. |

Note:

1. When the Oscillator Start-Up Timer (OST) is
enabled (in LF or XT oscillator modes), any inter-
rupt that wakes the processor may cause aWDT
reset. This occurs when the WDT is greater than
or equal to 50% time-out period when the SLEEP
instruction is executed. This will not occur in
either the EC or RC oscillator modes.

Work-arounds

a) Always ensure that the CLRWDT instruction is
executed before the WDT increments past 50%
of the WDT period. This will keep the “false”
WDT reset from occurring.

b) When using the WDT as a normal timer (WDT
disabled), ensure that the WDT is less than or
equal to 50% time-out period when the SLEEP
instruction is executed. This can be done by
monitoring the TO bit for changing state from set
to clear. Example 1 shows putting the PIC17C42

to sleep.
EXAMPLE F-1: PIC17C42 TO SLEEP
BTFSS CPUSTA, TO ; TO = 0?
CLRWDT ; YES, WOT =0
LOOP BTFSC CPUSTA, TO ; VDT rollover?
GOTO LooP ; NO, Wit
SLEEP ; YES, goto Sleep

2. When the clock source of Timerl or Timer2 is
selected to external clock, the overflow interrupt
flag will be set twice, once when the timer equals
the period, and again when the timer value is
reset to Oh. If the latency to clear TMRXIF is
greater than the time to the next clock pulse, no
problems will be noticed. If the latency is less
than the time to the next timer clock pulse, the
interrupt will be serviced twice.

Work-arounds

a) Ensure that the timer has rolled over to Oh before
clearing the flag bit.

b) Clear the timer in software. Clearing the timer in
software causes the period to be one count less
than expected.

Design considerations

The device must not be operated outside of the speci-
fied voltage range. An external reset circuit must be
used to ensure the device is in reset when a brown-out
occurs or the VDD rise time is too long. Failure to
ensure that the device is in reset when device voltage
is out of specification may cause the device to lock-up
and ignore the MCLR pin.
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