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PIC16C62B/72A

2.0 MEMORY ORGANIZATION

There are two memory blocks in each of these micro-
controllers. Each block (Program Memory and Data
Memory) has its own bus, so that concurrent access
can occur.

Additional information on device memory may be found
in the PICmicro™ Mid-Range Reference Manual,
(DS33023).

2.1 Program Memory Organization

The PIC16C62B/72A devices have a 13-bit program
counter capable of addressing an 8K x 14 program
memory space. Each device has 2K x 14 words of pro-
gram memory. Accessing a location above 07FFh will
cause a wraparound.

The reset vector is at 0000h and the interrupt vector is
at 0004h.

FIGURE 2-1:
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PIC16C62B/72A

2222

The OPTION_REG register is a readable and writable
register, which contains various control bits to configure
the TMRO prescaler/WDT postscaler (single assign-

OPTION_REG REGISTER

Note:

To achieve a 1:1 prescaler assignment for
the TMRO register, assign the prescaler to
the Watchdog Timer.

able register known as the prescaler), the External INT
Interrupt, TMRO and the weak pull-ups on PORTB.

REGISTER 2-2: OPTION_REG REGISTER (ADDRESS 81h)

bit 6:

bit 5:

bit 4:

bit 3:

bit 2-0:

1 = PORTB pull-ups are disabled

0 = PORTB pull-ups are enabled for all PORTB inputs
INTEDG: Interrupt Edge Select bit

1 = Interrupt on rising edge of RBO/INT pin

0 = Interrupt on falling edge of RBO/INT pin

TOCS: TMRO Clock Source Select bit

1 = Transition on RA4/TOCKI pin

0 = Internal instruction cycle clock (CLKOUT)

TOSE: TMRO Source Edge Select bit

1 = Increment on high-to-low transition on RA4/TOCKI pin
0 = Increment on low-to-high transition on RA4/TOCKI pin
PSA: Prescaler Assignment bit

1 = Prescaler is assigned to the WDT

0 = Prescaler is assigned to the Timer0 module
PS2:PS0: Prescaler Rate Select bits

Bit Value TMRO Rate = WDT Rate

000 1:2 1:1
001 1:4 1:2
010 1:8 1:4
011 1:16 1:8
100 1:32 1:16
101 1:64 1:32
110 1:128 1:64
111 1:256 1:128

RW-1  RW-1  RW-1  RW-1 RW-1  RW-1 RMW-1  RM-
| RBPU | INTEDG | Tocs | TosE | PsA | pPs2 | pPst | Pso | [R =Readable bit
bit7 bito |W = Writable bit
-n = Value at POR reset
bit 7: RBPU: PORTB Pull-up Enable bit

DS35008C-page 12 Preliminary
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PIC16C62B/72A

2.3 PCL and PCLATH

The program counter (PC) specifies the address of the
instruction to fetch for execution. The PC is 13 bits
wide. The low byte is called the PCL register and is
readable and writable. The high byte is called the PCH
register. This register contains the PC<12:8> bits and
is not directly accessible. All updates to the PCH regis-
ter go through the PCLATH register.

2.3.1 STACK

The stack allows any combination of up to 8 program
calls and interrupts to occur. The stack contains the
return address from this branch in program execution.

Mid-range devices have an 8 level deep hardware
stack. The stack space is not part of either program or
data space and the stack pointer is not accessible. The
PC is PUSHed onto the stack when a CALL instruction
is executed or an interrupt causes a branch. The stack
is POPed in the event of a RETURN, RETLW Or 2 RET-
FIE instruction execution. PCLATH is not modified
when the stack is PUSHed or POPed.

After the stack has been PUSHed eight times, the ninth
push overwrites the value that was stored from the first
push. The tenth push overwrites the second push (and
SO on).

2.4 Program Memory Paging

The cALL and GOTO instructions provide 11 bits of
address to allow branching within any 2K program
memory page. When doing a CALL or GOTO instruction,
the upper bit of the address is provided by
PCLATH<3>. The user must ensure that the page
select bit is programmed to address the proper pro-
gram memory page. If a return from a CALL instruction
(or interrupt) is executed, the entire 13-bit PC is popped
from the stack. Therefore, manipulation of the
PCLATH<3> bit is not required for the return instruc-
tions.

© 1998-2013 Microchip Technology Inc.
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PIC16C62B/72A

3.0 [I/OPORTS

Some 1/O port pins are multiplexed with an alternate
function for the peripheral features on the device. In
general, when a peripheral is enabled, that pin may not
be used as a general purpose 1/O pin.

Additional information on I/O ports may be found in the
PIC® MCU Mid-Range Reference Manual, (DS33023).

3.1 PORTA and the TRISA Register

PORTA is a 6-bit wide bi-directional port. The corre-
sponding data direction register is TRISA. Setting a
TRISA bit (=1) will make the corresponding PORTA pin
an input, i.e., put the corresponding output driver in a
hi-impedance mode. Clearing a TRISA bit (=0) will
make the corresponding PORTA pin an output, (i.e., put
the contents of the output latch on the selected pin).

The PORTA register reads the state of the pins,
whereas writing to it will write to the port latch. All write
operations are read-modify-write operations. There-
fore, a write to a port implies that the port pins are read,
this value is modified, and then written to the port data
latch.

Pin RA4 is multiplexed with the TimerO0 module clock
input to become the RA4/TOCKI pin. The RA4/TOCKI
pin is a Schmitt Trigger input and an open drain output.
All other RA port pins have TTL input levels and full
CMOS output drivers.

Pin RA5 is multiplexed with the SSP to become the
RA5/SS pin.

On the PIC16C72A device, other PORTA pins are mul-
tiplexed with analog inputs and analog VREF input. The
operation of each pin is selected by clearing/setting the
control bits in the ADCON1 register (A/D Control
Register1).

FIGURE 3-1: BLOCK DIAGRAM OF
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FIGURE 3-2: BLOCK DIAGRAM OF
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PIC16C62B/72A

TABLE 3-1 PORTA FUNCTIONS
Name Bit# Buffer |Function
RAO/ANO bit0 TTL Input/output or analog input(")
RA1/AN1 bit1 TTL Input/output or analog input(")
RA2/AN2 bit2 TTL Input/output or analog input(")
RA3/AN3/VREF | bit3 TTL Input/output or analog input(") or Vrer(")
Input/output or external clock input for Timer0
RA4/TOCKI bit4 ST Output is open drain type
RA5/SS/AN4 bit5 TTL Input/output or slave select input for synchronous serial port or analog inputm

Legend: TTL = TTL input, ST = Schmitt Trigger input

Note 1: The PIC16C62B does not implement the A/D module.
TABLE 3-2 SUMMARY OF REGISTERS ASSOCIATED WITH PORTA
Value on Value on all
Address | Name Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 Bit 1 Bit 0 POR,
other resets
BOR
05h PORTA — — RA5 | RA4 | RA3 RA2 RA1 RAO --0x 0000 | --0u 0000
(for PIC16C72A only)
05h PORTA — — RA5 RA4 | RA3 RA2 RA1 RAO --XX XXXX | --uu uuuu
(for PIC16C62B only)
85h TRISA — — | PORTA Data Direction Register --11 1111 | --11 1111
9Fh ADCON1() — | = | = | = | = |rcra2|Pcrat | PcFao| -~ 000 | ---- 000

Legend: x = unknown, u = unchanged, - = unimplemented locations read as '0'. Shaded cells are not used by PORTA.

Note 1:

The PIC16C62B does not implement the A/D module. Maintain this register clear.

DS35008C-page 20
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PIC16C62B/72A

4.0 TIMERO MODULE

The Timer0 module timer/counter has the following fea-
tures:
¢ 8-bit timer/counter
- Read and write
- INT on overflow
¢ 8-bit software programmable prescaler
e INT or EXT clock select
- EXT clock edge select

Figure 4-1 is a simplified block diagram of the Timer0
module.

Additional information on timer modules is available in
the PIC® MCU Mid-Range Reference Manual,
(DS33023).

41 Timer0 Operation

Timer0 can operate as a timer or as a counter.

Timer mode is selected by clearing bit TOCS
(OPTION_REG<5>). In timer mode, the Timer0 mod-
ule will increment every instruction cycle (without pres-
caler). If the TMRO register is written, the increment is
inhibited for the following two instruction cycles. The
user can work around this by writing an adjusted value
to the TMRO register.

Counter mode is selected by setting bit TOCS
(OPTION_REG<5>). In counter mode, TimerQ will
increment either on every rising or falling edge of pin
RA4/TOCKI. The incrementing edge is determined by
the Timer0 Source Edge Select bit TOSE
(OPTION_REG<4>). Clearing bit TOSE selects the ris-
ing edge. Restrictions on the external clock input are
discussed below.

When an external clock input is used for TimerO, it must
meet certain requirements. The requirements ensure
the external clock can be synchronized with the internal
phase clock (Tosc). Also, there is a delay in the actual
incrementing of TimerO after synchronization.

FIGURE 4-1: TIMERO BLOCK DIAGRAM

Additional information on external clock requirements
is available in the Electrical Specifications section of
this manual, and in the PIC® MCU Mid-Range Refer-
ence Manual, (DS33023).

4.2 Prescaler

An 8-bit counter is available as a prescaler for the
Timer0 module, or as a postscaler for the Watchdog
Timer, respectively (Figure 4-2). For simplicity, this
counter is being referred to as “prescaler” throughout
this data sheet. There is only one prescaler available
which is shared between the Timer0 module and the
Watchdog Timer. A prescaler assignment for the
Timer0 module means that there is no prescaler for the
Watchdog Timer, and vice-versa.

The prescaler is not readable or writable.

The PSA and PS2:PS0 bits (OPTION_REG<3:0>)
determine the prescaler assignment and prescale ratio.

Clearing bit PSA will assign the prescaler to the Timer0
module. When the prescaler is assigned to the Timer0
module, prescale values of 1:2, 1:4, ..., 1:256 are
selectable.

Setting bit PSA will assign the prescaler to the Watch-
dog Timer (WDT). When the prescaler is assigned to
the WDT, prescale values of 1:1, 1:2, ..., 1:128 are
selectable.

When assigned to the TimerO module, all instructions
writing to the TMRO register (e.g. CLRF 1, MOVWF 1,
BSF 1,x...etc.) will clear the prescaler. When
assigned to WDT, a CLRWDT instruction will clear the
prescaler along with the WDT.

Note: Writing to TMRO when the prescaler is
assigned to Timer0 will clear the prescaler
count, but will not change the prescaler

assignment or ratio.

Data Bus
Fosc/4 0 PSout % .
Sync with
Dﬁ 1 Internal TMRO
RA4/TOCKI Programmable | | clocks PSout
pin Prescaler
TOSE (Tcy delay)
3
Set interrupt
PS2, PS1, PSO PSA flag bit TOIF
TOCS on overflow
Note1: TOCS, TOSE, PSA, PS2:PS0 (OPTION_REG<5:0>).
2: The prescaler is shared with Watchdog Timer (refer to Figure 4-2 for detailed block diagram).

© 1998-2013 Microchip Technology Inc.

Preliminary

DS35008C-page 25



PIC16C62B/72A

7.3.3

SET-UP FOR PWM OPERATION

The following steps should be taken when configuring
the CCP module for PWM operation:

1. Setthe PWM period by writing to the PR2 regis-

ter.

2. Set the PWM on-time by writing to the CCPR1L

register and CCP1CON<5:4> bits.

3. Make the CCP1 pin an output by clearing the

TRISC<2> bit.

4. Setthe TMR2 prescale value and enable Timer2

by writing to T2CON.

5. Configure the CCP1 module for PWM operation.

TABLE 7-4 EXAMPLE PWM FREQUENCIES AND RESOLUTIONS AT 20 MHz
PWM Frequency 1.22 kHz | 4.88 kHz | 19.53 kHz | 78.12 kHz | 156.3 kHz | 208.3 kHz
Timer Prescaler (1, 4, 16) 16 4 1 1 1 1
PR2 Value OxFF OxFF OxFF Ox3F Ox1F ox17
Maximum Resolution (bits) 10 10 10 8 7 5.5
TABLE 7-5 REGISTERS ASSOCIATED WITH PWM AND TIMER2
Value on Value on
Address |Name Bit7 Bit 6 Bit5 Bit4 Bit3 Bit 2 Bit 1 Bit0 POR, all other
BOR resets
0Bh,8Bh |INTCON GIE PEIE TOIE INTE RBIE TOIF INTF RBIF | 0000 000x|0000 000u
0Ch PIR1 — ADIF — — SSPIF | CCP1IF | TMR2IF | TMR1IF | -0-- 0000|-0-- 0000
8Ch PIE1 — ADIE — — SSPIE | CCP1IE | TMR2IE | TMRI1IE | -0-- 0000|-0-- 0000
87h TRISC PORTC Data Direction Register 1111 1111|1111 1111
11h TMR2 Timer2 module’s register 0000 0000|0000 0000
92h PR2 Timer2 module’s period register 1111 11111111 1111
12h T2CON —  |TOUTPS3| TOUTPS2| TOUTPS1| TOUTPSO| TMR20ON| T20KPS 1| T2CKPS0| -000 0000 [ -000 0000
15h CCPR1L  |Capture/Compare/PWM register1 (LSB) XXXX XXXX [uuuu uuuu
16h CCPR1H  |Capture/Compare/PWM register1 (MSB) XXXX XXXX |uuuu uuuu
17h ccPicoN | — | — | ccpix | cCP1Y | CCP1M3 |GCP1M2| CCP1M1 [ CCPTMO | --00 0000 | --00 0000
Legend: x =unknown, u = unchanged, - = unimplemented read as '0'. Shaded cells are not used by PWM and Timer2.

© 1998-2013 Microchip Technology Inc.
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TABLE 8-1 REGISTERS ASSOCIATED WITH SPI OPERATION

Value on Value on

Address Name Bit7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR, all other
BOR resets

0Bh,8Bh INTCON GIE PEIE TOIE INTE RBIE TOIF INTF RBIF | 0000 000x | 0000 000u
0Ch PIR1 - ADIF — — SSPIF | CCP1IF | TMR2IF | TMR1IF | -0-- 0000 | -0-- 0000
8Ch PIE1 - ADIE — — SSPIE | CCP1IE | TMR2IE | TMR1IE | -0-- 0000 | -0-- 0000
13h SSPBUF | Synchronous Serial Port Receive Buffer/Transmit Register XXXX XXXX [ uuuu uuuu
14h SSPCON |wCOL SSPOV | SSPEN | CKP | SSPM3 | SSPM2 | SSPM1 | SSPMO | 0000 0000 | 0000 0000
94h SSPSTAT SMP CKE D/A P S RW UA BF | 0000 0000|0000 0000
85h TRISA — — PORTA Data Direction Register --11 1111 --11 1111
87h TRISC PORTC Data Direction Register 1111 11111111 1111
Legend: x =unknown, u = unchanged, - = unimplemented read as '0". Shaded cells are not used by the SSP in SPI mode.

DS35008C-page 40 Preliminary © 1998-2013 Microchip Technology Inc.
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8.3.1.1 ADDRESSING

Once the SSP module has been enabled, it waits for a
START condition to occur. Following the START condi-
tion, 8 bits are shifted into the SSPSR register. All
incoming bits are sampled with the rising edge of the
clock (SCL) line. The value of register SSPSR<7:1> is
compared to the value of the SSPADD register. The
address is compared on the falling edge of the eighth
clock (SCL) pulse. If the addresses match and the BF
and SSPOQV bits are clear, the following events occur:

a) The SSPSR register value is loaded into the
SSPBUF register.

b) The buffer full bit, BF is set.
c) An ACK pulse is generated.
d) SSP interrupt flag bit, SSPIF (PIR1<3>), is set

(interrupt is generated if enabled) on the falling
edge of the ninth SCL pulse.

In 10-bit address mode, two address bytes need to be
received by the slave. The five Most Significant bits
(MSbs) of the first address byte specify if this is a 10-bit
address. Bit R/W (SSPSTAT<2>) must specify a write
so the slave device will receive the second address
byte. For a 10-bit address, the first byte would equal

TABLE 8-2

‘1111 0 A9 A8 0’, where A9 and A8 are the two MSbs
of the address. The sequence of events for 10-bit
address is as follows, with steps 7- 9 for slave-transmit-
ter:

1. Receive first (high) byte of Address (bits SSPIF,
BF, and bit UA (SSPSTAT<1>) are set).

2. Update the SSPADD register with second (low)
byte of Address (clears bit UA and releases the
SCL line).

3. Read the SSPBUF register (clears bit BF) and
clear flag bit SSPIF.

4. Receive second (low) byte of Address (bits
SSPIF, BF, and UA are set).

5. Update the SSPADD register with the first (high)
byte of Address, if match releases SCL line, this
will clear bit UA.

6. Read the SSPBUF register (clears bit BF) and
clear flag bit SSPIF.

7. Receive repeated START condition.

8. Receive first (high) byte of Address (bits SSPIF
and BF are set).

9. Read the SSPBUF register (clears bit BF) and
clear flag bit SSPIF.

DATA TRANSFER RECEIVED BYTE ACTIONS

Status Bits as Data
Transfer is Received Set bit SSPIF
Generate ACK (SSP Interrupt occurs
BF SSPOV SSPSR — SSPBUF Pulse if enabled)
0 0 Yes Yes Yes
1 0 No No Yes
1 1 No No Yes
0 1 Yes No Yes

Note: Shaded cells show the conditions where the user software did not properly clear the overflow condition.
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NOTES:
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TABLE 11-2  PIC16CXXX INSTRUCTION SET
Mnemonic, Description Cycles 14-Bit Opcode Status Notes
Operands MSb LSb Affected
BYTE-ORIENTED FILE REGISTER OPERATIONS
ADDWF f,d | AddW and f 1 00 0111 dfff ffff|C,DC,Z 1,2
ANDWF f,d | AND W with f 1 00 0101 dfff ffff|Z 1,2
CLRF f Clear f 1 00 0001 1fff ffff|Z 2
CLRW - Clear W 1 00 0001 0000 0011 |Z
COMF f,d | Complement f 1 00 1001 dfff ffff|Z 1,2
DECF f,d | Decrement f 1 00 0011 dfff ffff|Z 1,2
DECFSZ f,d | Decrementf, Skip if 0 1(2) | oo 1011 dfff £fff 1,2,3
INCF f,d | Increment f 1 00 1010 dfff ffff|Z 1,2
INCFSZ f,d | Increment f, Skip if O 1(2) | oo 1111 Jfff ffff 1,2,3
IORWF f,d | Inclusive OR W with f 1 00 0100 dfff ffff|Z 1,2
MOVF f,d | Move f 1 00 1000 Afff ffff|Z 1,2
MOVWF f Move W to f 1 00 0000 1fff ffff
NOP - No Operation 1 00 0000 0xx0 0000
RLF f,d | Rotate Left f through Carry 1 00 1101 dfff ffff|C 1,2
RRF f,d | Rotate Right f through Carry 1 00 1100 dfff ffff|C 1,2
SUBWF f,d | Subtract W from f 1 00 0010 dfff ffff|C,DC,Z 1,2
SWAPF f,d | Swap nibbles in f 1 00 1110 dfff ffff 1,2
XORWF f,d | Exclusive OR W with f 1 00 0110 dfff ffff|Z 1,2
BIT-ORIENTED FILE REGISTER OPERATIONS
BCF f,b | Bit Clearf 1 01 00bb bfff ffff 1,2
BSF f,b | BitSetf 1 01 O0lbb bfff ffff 1,2
BTFSC f, b | Bit Test f, Skip if Clear 1(2) 01 10bb bfff ffff 3
BTFSS f, b | Bit Test f, Skip if Set 1(2) 01 11lbb bfff ffff 3
LITERAL AND CONTROL OPERATIONS
ADDLW k Add literal and W 1 11 111x kkkk kkkk| C,DC,Z
ANDLW k AND literal with W 1 11 1001 kkkk kkkk| Z
CALL k Call subroutine 2 10 Okkk kkkk kkkk
CLRWDT - Clear Watchdog Timer 1 00 0000 0110 0100| TO,PD
GOTO k Go to address 2 10 1kkk kkkk kkkk
IORLW k Inclusive OR literal with W 1 11 1000 kkkk kkkk| Z
MOVLW k Move literal to W 1 11 00xx kkkk kkkk
RETFIE - Return from interrupt 2 00 0000 0000 1001
RETLW k Return with literal in W 2 11 0lxx kkkk kkkk
RETURN - Return from Subroutine 2 00 0000 0000 1000
SLEEP - Go into standby mode 1 00 0000 0110 0011| TO,PD
SUBLW k Subtract W from literal 1 11 110x kkkk kkkk| C,DC,Z
XORLW k Exclusive OR literal with W 1 11 1010 kkkk kkkk| Z
Note 1: When an I/O register is modified as a function of itself ( e.g., MOVF PORTB, 1), the value used will be that value present

on the pins themselves. For example, if the data latch is '1' for a pin configured as input and is driven low by an external

device,

the data will be written back with a '0'".

2: |If this instruction is executed on the TMRO register (and, where applicable, d = 1), the prescaler will be cleared if assigned

tothe T

imer0 Module.

3: If Program Counter (PC) is modified or a conditional test is true, the instruction requires two cycles. The second cycle is
executed as a NOP.
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11.1 Instruction Descriptions

ADDLW Add Literal and W
Syntax: [label] ADDLW Kk
Operands: 0<k<255
Operation: (W) + k —> (W)
Status Affected: C, DC, Z

Description: The contents of the W register are
added to the eight bit literal 'k' and the
result is placed in the W register.

ADDWF Add W and f

Syntax: [labell ADDWF fd

Operands: 0<f<127
d e [0,1]

Operation: (W) + (f) > (destination)

Status Affected: C, DC, Z

Description: Add the contents of the W register
with register 'f'. If 'd' is 0, the result is
stored in the W register. If 'd" is 1, the
result is stored back in register 'f'.

ANDLW AND Literal with W

Syntax: [labell ANDLW  k

Operands: 0<k<255

Operation: (W) .AND. (k) —> (W)

Status Affected: Z

Description:

The contents of W register are
AND’ed with the eight bit literal 'k'.
The result is placed in the W register.

ANDWF AND W with f
Syntax: [label] ANDWF fd
Operands: 0<f<127
d € [0,1]
Operation: (W) .AND. (f) — (destination)

Status Affected:

z

Description: AND the W register with register 'f'. If
'd' is 0, the result is stored in the W
register. If 'd' is 1, the result is stored
back in register 'f'.

BCF Bit Clear f

Syntax: [label] BCF fb

Operands: 0<f<127
0<b<7

Operation: 0 — (f<b>)

Status Affected:  None

Description: Bit 'b' in register 'f' is cleared.

BSF Bit Set f

Syntax: [labell BSF f,b

Operands: 0<f<127
0<b<7

Operation: 1 - (f<b>)

Status Affected:  None

Description: Bit 'b' in register 'f' is set.

© 1998-2013 Microchip Technology Inc.
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BTFSS Bit Test f, Skip if Set

Syntax: [label] BTFSS fb

Operands: 0<f<127
0<b<7

Operation: skip if (f<b>) = 1

Status Affected: None

Description: If bit 'b' in register 'f' is '0', then the next
instruction is executed.
If bit 'b" is '1', then the next instruction
is discarded and a NOP is executed
instead, making this a 2Tcy instruc-
tion.

BTFSC Bit Test, Skip if Clear

Syntax: [label] BTFSC fb

Operands: 0<f<127
0<b<7

Operation: skip if (f<b>) =0

Status Affected: None

Description: If bit 'b' in register 'f' is '1', then the next
instruction is executed.
If bit 'b" in register 'f' is '0', then the next
instruction is discarded, and a NOP is
executed instead, making this a 2Tcy
instruction.

CALL Call Subroutine

Syntax: [ label] CALL k

Operands: 0<k<2047

Operation: (PC)+ 1— TOS,
k - PC<10:0>,

Status Affected:

Description:

(PCLATH<4:3>) —» PC<12:11>
None

Call Subroutine. First, return address
(PC+1) is pushed onto the stack. The
eleven bitimmediate address is loaded
into PC bits <10:0>. The upper bits of
the PC are loaded from PCLATH.
CALL is a two cycle instruction.

CLRF Clear f
Syntax: [label] CLRF f
Operands: 0<f<127
Operation: 00h — (f)

12
Status Affected: Z

Description: The contents of register 'f' are cleared
and the Z bit is set.

CLRW Clear W

Syntax: [ label] CLRW

Operands: None

Operation: 00h — (W)
17

Status Affected: Z

Description: W register is cleared. Zero bit (Z) is
set.
CLRWDT Clear Watchdog Timer
Syntax: [ label] CLRWDT
Operands: None
Operation: 00h - WDT
0— M:)T prescaler,
1->T0
1—>PD
Status Affected: TO, PD

Description:

CLRWDT instruction resets the Watch-
dog Timer. It also resets the prescaler
of the WDT. Status bits TO and PD
are set.
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MPLIB is a librarian for pre-compiled code to be used
with MPLINK. When a routine from a library is called
from another source file, only the modules that contains
that routine will be linked in with the application. This
allows large libraries to be used efficiently in many dif-
ferent applications. MPLIB manages the creation and
modification of library files.

MPLINK features include:

* MPLINK works with MPASM and MPLAB-C17
and MPLAB-C18.

¢ MPLINK allows all memory areas to be defined as
sections to provide link-time flexibility.

MPLIB features include:

* MPLIB makes linking easier because single librar-
ies can be included instead of many smaller files.

* MPLIB helps keep code maintainable by grouping
related modules together.

e MPLIB commands allow libraries to be created
and modules to be added, listed, replaced,
deleted, or extracted.

12.5 MPLAB-SIM Software Simulator

The MPLAB-SIM Software Simulator allows code
development in a PC host environment by simulating
the PIC series microcontrollers on an instruction level.
On any given instruction, the data areas can be exam-
ined or modified and stimuli can be applied from a file
or user-defined key press to any of the pins. The exe-
cution can be performed in single step, execute until
break, or trace mode.

MPLAB-SIM fully supports symbolic debugging using
MPLAB-C17 and MPLAB-C18 and MPASM. The Soft-
ware Simulator offers the flexibility to develop and
debug code outside of the laboratory environment mak-
ing it an excellent multi-project software development
tool.

12.6 MPLAB-ICE High Performance
Universal In-Circuit Emulator with
MPLAB IDE

The MPLAB-ICE Universal In-Circuit Emulator is
intended to provide the product development engineer
with a complete microcontroller design tool set for PIC
microcontrollers (MCUs). Software control of MPLAB-
ICE is provided by the MPLAB Integrated Development
Environment (IDE), which allows editing, “make” and
download, and source debugging from a single envi-
ronment.

Interchangeable processor modules allow the system
to be easily reconfigured for emulation of different pro-
cessors. The universal architecture of the MPLAB-ICE
allows expansion to support new PIC microcontrollers.

The MPLAB-ICE Emulator System has been designed
as a real-time emulation system with advanced fea-
tures that are generally found on more expensive devel-

opment tools. The PC platform and Microsoft® Windows
3.x/95/98 environment were chosen to best make these
features available to you, the end user.

MPLAB-ICE 2000 is a full-featured emulator system
with enhanced trace, trigger, and data monitoring fea-
tures. Both systems use the same processor modules
and will operate across the full operating speed range
of the PIC MCU.

12.7 PICMASTER/PICMASTER CE

The PICMASTER system from Microchip Technology is
a full-featured, professional quality emulator system.
This flexible in-circuit emulator provides a high-quality,
universal platform for emulating Microchip 8-bit PIC
microcontrollers (MCUs). PICMASTER systems are
sold worldwide, with a CE compliant model available for
European Union (EU) countries.

12.8 ICEPIC

ICEPIC is a low-cost in-circuit emulation solution for the
Microchip Technology PIC16C5X, PIC16C6X,
PIC16C7X, and PIC16CXXX families of 8-bit one-time-
programmable (OTP) microcontrollers. The modular
system can support different subsets of PIC16C5X or
PIC16CXXX products through the use of
interchangeable personality modules or daughter
boards. The emulator is capable of emulating without
target application circuitry being present.

12.9 MPLAB-ICD In-Circuit Debugger

Microchip's In-Circuit Debugger, MPLAB-ICD, is a pow-
erful, low-cost run-time development tool. This tool is
based on the flash PIC16F877 and can be used to
develop for this and other PIC microcontrollers from the
PIC16CXXX family. MPLAB-ICD utilizes the In-Circuit
Debugging capability built into the PIC16F87X. This
feature, along with Microchip's In-Circuit Serial Pro-
gramming protocol, offers cost-effective in-circuit flash
programming and debugging from the graphical user
interface of the MPLAB Integrated Development Envi-
ronment. This enables a designer to develop and
debug source code by watching variables, single-step-
ping and setting break points. Running at full speed
enables testing hardware in real-time. The MPLAB-ICD
is also a programmer for the flash PIC16F87X family.

12.10 PRO MATE Il Universal Programmer

The PRO MATE Il Universal Programmer is a full-fea-
tured programmer capable of operating in stand-alone
mode as well as PC-hosted mode. PRO MATE Il is CE
compliant.

The PRO MATE Il has programmable VDD and VPP
supplies which allows it to verify programmed memory
at VDD min and VDD max for maximum reliability. It has
an LCD display for instructions and error messages,
keys to enter commands and a modular detachable
socket assembly to support various package types. In
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and test the sample code. In addition, PICDEM-17 sup-
ports down-loading of programs to and executing out of
external FLASH memory on board. The PICDEM-17 is
also usable with the MPLAB-ICE or PICMASTER emu-
lator, and all of the sample programs can be run and
modified using either emulator. Additionally, a gener-
ous prototype area is available for user hardware.

12.17 SEEVAL Evaluation and Programming
System

The SEEVAL SEEPROM Designer’s Kit supports all
Microchip 2-wire and 3-wire Serial EEPROMs. The kit
includes everything necessary to read, write, erase or
program special features of any Microchip SEEPROM
product including Smart Serials™ and secure serials.
The Total Endurance™ Disk is included to aid in trade-
off analysis and reliability calculations. The total kit can
significantly reduce time-to-market and result in an
optimized system.

12.18 KEELoQ Evaluation and
Programming Tools

KEeELOQ evaluation and programming tools support
Microchips HCS Secure Data Products. The HCS eval-
uation kit includes an LCD display to show changing
codes, a decoder to decode transmissions, and a pro-
gramming interface to program test transmitters.
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13.0 ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings ()

Ambient temperature UNAEI DIAS...........ooiiiiiiiiiii et e e e e e e et re e e e e entaeeeeeeearnne s -55°C to +125°C
STOragE TEMPETALUIE ... ettt bbbt e et e e bt e s a et e s bt e be e eae e e shbe et e e beesbeeeeeenseesaee -65°C to +150°C
Voltage on any pin with respect to Vss (except VDD, MCLR, and RA4)..........cccccoeeeeeeesnennns -0.3V to (VDD + 0.3V)
Voltage on VDD With reSPECE 10 VSS ...ttt -0.3V to +7.5V
Voltage on MCLR with respect t0 VSS (NOTE 2).......ciiiiiiiiiie et 0V to +13.25V
Voltage on RA4 With reSPECE 10 VSS ....ccuiiiiiiiie et 0V to +8.5V
Total power diSSIPAtION (NOTE 1) ... it e e e e s e e e e e e aaa e e e e e easaeeeeeesassaneeesanssnneeesaanns 1.0W
Maximum CUrrent OUL OF VSS PIN ...ttt st e e e e e e et esnn e e s nneeeas

Maximum CUITENT INTO VDD PIN .ceiiiiiiiieiiee et e e e e e e e e e e es e s e s e e et e e e eeeaeeeeeeaaaeaseeeaaaaaaasnnnnsnsnsennnnnnes

Input clamp current, liK (VI < 0 or Vi > VDD)

Output clamp current, IOK (VO < 0 OF VO > VDD) .....oviuiiiieieeietcetieee ettt ettt et evseae s eve st esssse s eaeseresaens +20 mA
Maximum output current SUNK BY @any 1/O PiN......coouioiiiee et 25 mA
Maximum output current sourced by any 1/O PN .....ooo it 25 mA
Maximum current sunk by PORTA and PORTB (COMDINE) .......couiiiiriiiiiiesiee et 200 mA
Maximum current sourced by PORTA and PORTB (COMDINE).........ooiiiiiiiiiie e 200 mA
Maximum current SUNK DY PORTC.........ooiiiii ittt ettt ettt be e e e e st e e s e e abe e sbeeenneesane s 200 mA
Maximum current SOUrced DY PORTC ........ooiiiiiiieiie ettt et e et e e s sae e e eneeeenteeeenneeesnneeean 200 mA

Note 1: Power dissipation is calculated as follows: Pdis = VDD x {IDD - ¥ I0H} + X {(VDD-VOH) x IoH} + > (VoI x loL)

2: Voltage spikes below Vss at the MCLR/VPP pin, inducing currents greater than 80 mA, may cause latch-up.
Thus, a series resistor of 50-100Q2 should be used when applying a “low” level to the MCLR/VPP pin, rather
than pulling this pin directly to Vss.

1 NOTICE: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the
device. This is a stress rating only and functional operation of the device at those or any other conditions above those
indicated in the operation listings of this specification is not implied. Exposure to maximum rating conditions for
extended periods may affect device reliability.
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13.3 DC Characteristics: PIC16C62B/72A-04 (Commercial, Industrial, Extended)
PIC16C62B/72A-20 (Commercial, Industrial, Extended)
PIC16LC62B/72A-04 (Commercial, Industrial)

Standard Operating Conditions (unless otherwise stated)
Operating temperature  0°C < TA < +70°C for commercial
-40°C < TA< +85°C forindustrial
-40°C < TA<+125°C for extended
Operating voltage VDD range as described in DC spec Section 13.1
and Section 13.2

DC CHARACTERISTICS

Param | Sym Characteristic Min | Typt| Max |Units Conditions
No.
Input Low Voltage
ViL I/O ports
D030 with TTL buffer Vss - |0.15VDD| V |For entire VDD range
DO30A Vss - 0.8V V |45V <VDD<5.5V
D031 with Schmitt Trigger buffer Vss - 0.2VDD \Y
D032 MCLR, OSC1 (in RC mode) Vss - 0.2VDD \
D033 OSC1 (in XT, HS and LP Vss - 0.3VbD V | Note1
modes)
Input High Voltage
VIH I/O ports -
D040 with TTL buffer 2.0 - VDD V |4.5V <VDD<5.5V
DO40A 0.25VD - Vdd V | For entire VDD range
D+ 0.8V
D041 with Schmitt Trigger buffer 0.8VDD - VDD V | For entire VDD range
D042 MCLR 0.8VDD - VDD Vv
D042A OSC1 (XT, HS and LP modes) | 0.7VDD - VDD V | Note1
D043 OSC1 (in RC mode) 0.9VbD - vdd \Y
Input Leakage Current
(Notes 2, 3)
D060 |IiL I/O ports - - +1 pA | Vss <VPIN < VDD,
Pin at hi-impedance
D061 MCLR, RA4/TOCKI - - 5 pA | Vss <VPIN < VDD
D063 OSCH1 - - +5 pA | Vss <VPIN < VDD,
XT, HS and LP osc modes
D070 |IpurB | PORTB weak pull-up current 50 250 400 pA | VDD =5V, VPIN = Vss
Output Low Voltage
D080 |VoL I/O ports - - 0.6 V |loL=8.5mA, VDD =4.5V,
-40°C to +85°C

* These parameters are characterized but not tested.
1 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: In RC oscillator mode, the OSC1/CLKIN pin is a Schmitt Trigger input. It is not recommended that the
device be driven with external clock in RC mode.

2: The leakage current on the MCLR/VPP 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 volt-
ages.

3: Negative current is defined as current sourced by the pin.
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FIGURE 13-17: A/D CONVERSION TIMING
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allows the SLEEP instruction to be executed.

Note 1: If the A/D clock source is selected as RC, a time of Tcy is added before the A/D clock starts. This

TABLE 13-14: A/D CONVERSION REQUIREMENTS

Param | Sym Characteristic Min Typt Max | Unit Conditions
No. S
130 TAD | A/D clock period PIC16CXX 1.6 — — us | Tosc based, VREF > 3.0V
PIC16LCXX 2.0 — — us | Tosc based, VREF full range
PIC16CXX 2.0 4.0 6.0 us |A/D RC Mode
PIC16LCXX 3.0 6.0 9.0 pus | A/D RC Mode
131 TcNv | Conversion time (not including S/H 11 — 11 TAD
time) (Note 1)
132 TAacaQ | Acquisition time Note2| 20 — us
5* — — us | The minimum time is the
amplifier settling time. This
may be used if the "new" input
voltage has not changed by
more than 1 LSb (i.e., 20.0 mV
@ 5.12V) from the last sam-
pled voltage (as stated on
CHOLD).

134 | Teco Q4 to A/D clock start — Tosc/2 — — | If the A/D clock source is
selected as RC, a time of Tcy
is added before the A/D clock
starts. This allows the SLEEP
instruction to be executed.

135 Tswc | Switching from convert — sample 15 — — TAD
time

* These parameters are characterized but not tested.
1 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: ADRES register may be read on the following TcY cycle.
2: See Section 9.1 for min conditions.
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15.5 28-Lead Plastic Shrink Small Outline (SS) — 209 mil, 5.30 mm (SSOP)

|

|
]

I
IR A

- N

J L

}J_Jf } MJmemmummmmj

|
Units INCHES MILLIMETERS*
Dimension Limits MIN NOM MAX MIN NOM MAX

Number of Pins n 28 28

Pitch p .026 0.66

Overall Height A .068 .073 .078 1.73 1.85 1.98
Molded Package Thickness A2 .064 .068 .072 1.63 1.73 1.83
Standoff Al .002 .006 .010 0.05 0.15 0.25
Overall Width E .299 .309 .319 7.59 7.85 8.10
Molded Package Width E1 .201 .207 212 5.11 5.25 5.38
Overall Length D .396 402 .407 10.06 10.20 10.34
Foot Length L .022 .030 .037 0.56 0.75 0.94
Lead Thickness c .004 .007 .010 0.10 0.18 0.25
Foot Angle ) 0 4 8 0.00 101.60 203.20
Lead Width B .010 .013 .015 0.25 0.32 0.38
Mold Draft Angle Top o 0 5 10 0 5 10
Mold Draft Angle Bottom B 0 5 10 0 5 10

*Controlling Parameter
Notes:
Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed
.010” (0.254mm) per side.
JEDEC Equivalent: MS-150
Drawing No. C04-073
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