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PIC16C62B/72A Product Identification System

To Our Valued Customers
Most Current Data Sheet
To obtain the most up-to-date version of this data sheet, please register at our Worldwide Web site at:
http://www.microchip.com

You can determine the version of a data sheet by examining its literature number found on the bottom outside corner of any page.
The last character of the literature number is the version number. e.g., DS30000A is version A of document DS30000.

New Customer Notification System
Register on our web site (www.microchip.com/cn) to receive the most current information on our products.
Errata

An errata sheet may exist for current devices, describing minor operational differences (from the data sheet) and recommended
workarounds. As device/documentation issues become known to us, we will publish an errata sheet. The errata will specify the revi-
sion of silicon and revision of document to which it applies.

To determine if an errata sheet exists for a particular device, please check with one of the following:
¢ Microchip’s Worldwide Web site; http://www.microchip.com

* Your local Microchip sales office (see last page)
* The Microchip Corporate Literature Center; U.S. FAX: (480) 786-7277

When contacting a sales office or the literature center, please specify which device, revision of silicon and data sheet (include liter-
ature number) you are using.

Corrections to this Data Sheet

We constantly strive to improve the quality of all our products and documentation. We have spent a great deal of time to ensure that
this document is correct. However, we realize that we may have missed a few things. If you find any information that is missing or
appears in error, please:

* Fill out and mail in the reader response form in the back of this data sheet.

¢ E-mail us at webmaster@ microchip.com.

We appreciate your assistance in making this a better document.
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NOTES:
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The Special Function Registers are registers used by
the CPU and Peripheral Modules for controlling the
desired operation of the device. These registers are
implemented as static RAM. A list of these registers is

SPECIAL FUNCTION REGISTERS

given in Table 2-1.

The Special Function Registers can be classified into

two sets; core (CPU) and peripheral. Those registers

peripheral feature section.

associated with the core functions are described in
detail in this section. Those related to the operation of
the peripheral features are described in detail in the

TABLE 2-1 SPECIAL FUNCTION REGISTER SUMMARY
Value on: | Value on all
Addr Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR, other resets
BOR (4)
Bank 0
00h INDF() Addressing this location uses contents of FSR to address data memory (not a physical register)| 0000 0000 [ 0000 0000
01h TMRO Timer0 module’s register XXXX XXXX | UUuu uuuu
02h pcL™ Program Counter's (PC) Least Significant Byte 0000 0000 | 0000 0000
03h sTaTus™ IRP®) | RP1() | RPO | TO ‘ PD | z | DC ‘ c 0001 1xxx |000g quuu
04h FSR(M Indirect data memory address pointer XXXX XXXX [ UUuu uuuu
05h PORTA®7) — | — |PORTA Data Latch when written: PORTA pins when read --0x 0000 | --0u 0000
06h PORTB®7) | PORTB Data Latch when written: PORTB pins when read XXXX XXXX | uuuu uuuu
07h PORTC(®7? | PORTC Data Latch when written: PORTC pins when read XXXX XXXX | UUUU uuuu
08h-09h — Unimplemented — —
OAh PCLATH(1:2) — — — Write Buffer for the upper 5 bits of the Program Counter ---0 0000 |---0 0000
0Bh INTCON() GIE PEIE TOIE INTE RBIE TOIF INTF RBIF | 0000 000x | 0000 000u
0Ch PIR1 — ADIF® — — SSPIF | CCP1IF | TMR2IF | TMR1IF | -0-- 0000 | -0-- 0000
0Dh — Unimplemented — —
OEh TMR1L Holding register for the Least Significant Byte of the 16-bit TMR1 register XXXX XXXX | UUuu uuuu
OFh TMR1H Holding register for the Most Significant Byte of the 16-bit TMIR1 register XXXX XXXX [ Uuuu uuuu
10h T1CON — | = [rickesi|Tickpso| T10scen | TISYNG | TMR1CS | TMRION | --00 0000 | --uu wuuu
11h TMR2 Timer2 module’s register 0000 0000 | 0000 0000
12h T2CON — |TOUTPSS|TOUTPSZ|TOUTPS1 ‘ TOUTPSO | TMR20ON |T20KPS1 ‘TZCKPSO -000 0000 [ -000 0000
13h SSPBUF Synchronous Serial Port Receive Buffer/Transmit Register XXXX XXXX | Uuuuu uuuu
14h SSPCON wooL | sspov | ssPEN | ckP | sspma | ssPmz | ssPmi | ssPMo | o000 0000|0000 0000
15h CCPRI1L Capture/Compare/PWM Register1 (LSB) XXXX XXXX | uuuu uuuu
16h CCPR1H Capture/Compare/PWM Register1 (MSB) XXXX XXXX | uuuu uuuu
17h CCP1CON — | = ] copix [ coprv | copims | copimz | copimt | copimo | --00 0000 | --00 0000
18h-1Dh — Unimplemented — —
1Eh ADRES®) A/D Result Register XXXX XXXX | uuuu uuuu
1Fh ADCONO® | Abcst | Apcso | chsz | cHst | cHso |GomONE| — | ADON [0000 00-0 0000 00-0
Legend: x =unknown, u = unchanged, g = value depends on condition, - = unimplemented, read as '0',
Shaded locations are unimplemented, read as '0'.
Note 1: These registers can be addressed from either bank.
2: The upper byte of the program counter is not directly accessible. PCLATH is a holding register for PC<12:8> whose contents
are transferred to the upper byte of the program counter.
3: A/D not implemented on the PIC16C62B, maintain as '0’.
4: Other (non power-up) resets include: external reset through MCLR and the Watchdog Timer Reset.
5: The IRP and RP1 bits are reserved. Always maintain these bits clear.
6: On any device reset, these pins are configured as inputs.
7: This is the value that will be in the port output latch.

© 1998-2013 Microchip Technology Inc.
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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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The INTCON Register is a readable and writable regis-
ter, which contains various interrupt enable and flag
bits for the TMRO register overflow, RB Port change
and External RBO/INT pin interrupts.

INTCON REGISTER

Note: Interrupt flag bits are set when an interrupt
condition occurs, regardless of the state of
its corresponding enable bit or the global
enable bit, GIE (INTCON<7>). User soft-
ware should ensure the appropriate inter-
rupt flag bits are clear prior to enabling an
interrupt.

REGISTER 2-3: INTCON REGISTER (ADDRESS 0Bh, 8Bh)

bit 6:

bit 5:

bit 4:

bit 3:

bit 2:

bit 1:

bit 0:

RW-0  RW-0 RW-0 RW-0 RW-0  RWO  RMW-0  RMW-x
| g | peie | ToE | INTE | RBIE | ToIF | INTF | RBIF | [R =Readable bit
bit7 pito |W = Writable bit
-n = Value at POR reset
bit 7: GIE: Global Interrupt Enable bit

1 = Enables all un-masked interrupts
0 = Disables all interrupts

PEIE: Peripheral Interrupt Enable bit
1 = Enables all un-masked peripheral interrupts
0 = Disables all peripheral interrupts

TOIE: TMRO Overflow Interrupt Enable bit
1 = Enables the TMRO interrupt
0 = Disables the TMRO interrupt

IINTE: RBO/INT External Interrupt Enable bit
1 = Enables the RBO/INT external interrupt
0 = Disables the RBO/INT external interrupt

RBIE: RB Port Change Interrupt Enable bit

1 = Enables the RB port change interrupt

0 = Disables the RB port change interrupt

TOIF: TMRO Overflow Interrupt Flag bit

1 = TMRO register has overflowed (software must clear bit)
0 = TMRO register did not overflow

INTF: RBO/INT External Interrupt Flag bit

1 = The RBO/INT external interrupt occurred (software must clear bit)
0 = The RBO/INT external interrupt did not occur

RBIF: RB Port Change Interrupt Flag bit

1 = At least one of the RB7:RB4 input pins have changed state (clear by reading PORTB)

0 = None of the RB7:RB4 input pins have changed state

© 1998-2013 Microchip Technology Inc. Preliminary
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2.22.6  PCON REGISTER Note: On Power-on Reset, the state of the BOR
bit is unknown and is not predictable.

If the BODEN bit in the configuration word
is set, the user must first set the BOR bit on
a POR, and check it on subsequent resets.
If BOR is cleared while POR remains set,
a Brown-out reset has occurred.

If the BODEN bit is clear, the BOR bit may

The Power Control register (PCON) contains flag bits to
allow differentiation between a Power-on Reset (POR),
Brown-Out Reset (BOR) and resets from other
sources. .

be ignored.
REGISTER 2-6: PCON REGISTER (ADDRESS 8Eh)
uU-0 U-0 U-0 U-0 U-0 uU-0 R/W-0 R/W-q
| — | — | = ] = ] = ] — ] Por | BOR | [R =Readable bit
bit7 bito |W = Writable bit
U = Unimplemented bit,

read as ‘0’
-n = Value at POR reset

bit 7-2: Unimplemented: Read as '0'
bit 1:  POR: Power-on Reset Status bit

1 = No Power-on Reset occurred

0 = A Power-on Reset occurred (must be set in software after a Power-on Reset occurs)
bit 0: BOR: Brown-out Reset Status bit

1 = No Brown-out Reset occurred

0 = A Brown-out Reset occurred (must be set in software after a Brown-out Reset occurs)

DS35008C-page 16 Preliminary © 1998-2013 Microchip Technology Inc.
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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.
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4.2.1 SWITCHING PRESCALER ASSIGNMENT

The prescaler assignment is fully under software con-
trol, (i.e., it can be changed “on-the-fly” during program
execution).

4.3 TimerO0 Interrupt

The TMRO interrupt is generated when the TMRO reg-
ister overflows from FFh to 00h. This overflow sets bit
TOIF (INTCON<2>). The interrupt can be masked by

NGreE m ewalsl B e ETe s e [ElES 2T & clearing bit TOIE (INTCON<5>). Bit TOIF must be
specific instruction sequence (shown in t,he cleared in software by the TimerO module interrupt ser-
PIC® MCU Mid-Range Reference Manual vice routine before re-enabling this interrupt. The
DS33023) must be executed when chang-’ TMRO interrupt cannot awaken the processor from
ing the prescaler assignment from Timer0 SLEEP since the timer is shut off during SLEEP.
to the WDT. This sequence must be fol-
lowed even if the WDT is disabled.
FIGURE 4-2: BLOCK DIAGRAM OF THE TIMERO/WDT PRESCALER
CLKOUT (= Fosc/4) Data Bus
A 8
0 '\le %
RA4/TOCKI X M SYNC
pin y u > 2 TMRO reg
X Tey
TOSE T *
TOCS .
SA Set flag bit TOIF
on Overflow
Prescaler
r—— - - - — — — — — — a
0 | |
M > 8-bit Prescaler |
v I I
Watchdog 1 X | 8 |
Timer
I I
T | 8 - to - IMUX ~—— PS2:PS0 |
T PSA . [ |
| 0 |
WDT Enable bit
MUX |«——PSA
WDT
Time-out
Note: TOCS, TOSE, PSA, PS2:PS0 are (OPTION_REG<5:0>).
TABLE 4-1 REGISTERS ASSOCIATED WITH TIMERO
Value on: Value on all
Address Name Bit 7 Bit 6 Bit5 | Bit4 | Bit3 | Bit2 | Bit1 Bit 0 POR,
other resets
BOR
01h TMRO TimerO module’s register XXXX XXXX | uuuu uuuu
0Bh,8Bh INTCON GIE PEIE TOIE | INTE | RBIE | TOIF | INTF RBIF | 0000 000x | 0000 000u
81h OPTION_REG | RBPU | INTEDG | TOCS | TOSE | PSA PS2 PS1 PSO |1111 1111 | 1111 1111
85h TRISA — — PORTA Data Direction Register --11 1111 | --11 1111
Legend: x = unknown, u = unchanged, - = unimplemented locations read as '0'. Shaded cells are not used by Timer0.

DS35008C-page 26
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6.0 TIMER2 MODULE

The Timer2 module timer has the following features:
¢ 8-bit timer (TMR2 register)
- Readable and writable
* 8-bit period register (PR2)
- Readable and writable
Software programmable prescaler (1:1, 1:4, 1:16)
Software programmable postscaler (1:1 to 1:16)
¢ Interrupt on match (TMR2 = PR2)
Timer2 can be used by SSP and CCP
Timer2 has a control register, shown in Register 6-1.

Timer2 can be shut off by clearing control bit TMR20ON
(T2CON<2>) to minimize power consumption.

Figure 6-1 is a simplified block diagram of the Timer2
module.

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

FIGURE 6-1: TIMER2 BLOCK DIAGRAM

Sets flag
bit TMR2IF | D2, (1)

Reset Prescaler

1:1, 1:4, 1:16

TMR2 reg

—Fosc/4

Postscaler
1:1 to 1:16| EQ

Note 1: TMR2 register output can be software selected
by the SSP Module as a baud clock.

REGISTER 6-1:T2CON: TIMER2 CONTROL REGISTER (ADDRESS 12h)

u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

R/W-0 R/W-0

| — [routpss|touTPs2|TOUTPS1|TOUTPSO| TMR2ON |T2CKPS1|[T2CKPSO| |R = Readable bit

bit7

bit 7: Unimplemented: Read as '0'

0000 = 1:1 Postscale
0001 = 1:2 Postscale
0010 = 1:3 Postscale

1111 = 1:16 Postscale

bit 2: TMR20ON: Timer2 On bit
1 =Timer2 is on
0 =Timer2 is off

00 = Prescaleris 1
01 = Prescaleris 4
1x = Prescaler is 16

bit 6-3: TOUTPS3:TOUTPSO: Timer2 Output Postscale Select bits

bit 1-0: T2CKPS1:T2CKPSO0: Timer2 Clock Prescale Select bits

pito |W = Writable bit

U = Unimplemented bit,
read as ‘0’

-n = Value at POR reset

© 1998-2013 Microchip Technology Inc.
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6.1 Timer2 Operation

The Timer2 output is also used by the CCP module to
generate the PWM "On-Time", and the PWM period
with a match with PR2.

The TMR2 register is readable and writable, and is
cleared on any device reset.

The input clock (Fosc/4) has a prescale option of 1:1,
14 or 1:16, selected by control bits
T2CKPS1:T2CKPSO0 (T2CON<1:0>).

The match output of TMR2 goes through a 4-bit post-
scaler (which gives a 1:1 to 1:16 scaling) to generate a
TMR2 interrupt (latched in flag bit TMR2IF, (PIR1<1>)).

The prescaler and postscaler counters are cleared

when any of the following occurs:

¢ a write to the TMR2 register

¢ a write to the T2CON register

* any device reset (Power-on Reset, MCLR reset,
Watchdog Timer reset or Brown-out Reset)

TMR2 is not cleared when T2CON is written.

6.2 Timer2 Interrupt

The Timer2 module has an 8-bit period register PR2.
Timer2 increments from 00h until it matches PR2 and
then resets to 00h on the next increment cycle. PR2 is
a readable and writable register. The PR2 register is ini-
tialized to FFh upon reset.

6.3 Output of TMR2

The output of TMR2 (before the postscaler) is fed to the
Synchronous Serial Port module, which optionally uses
it to generate shift clock.

TABLE 6-1 REGISTERS ASSOCIATED WITH TIMER2 AS A TIMER/COUNTER
Value on Value on
Address Name Bit7 Bit 6 Bit5 Bit 4 Bit 3 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 | -00- 0000|0000 0000
8Ch PIE1 — ADIE — — SSPIE CCP1IE | TMR2IE | TMR1IE | -0-- 0000|0000 0000
11h TMR2 | Timer2 module’s register 0000 0000 | 0000 0000
12h T2CON — | TOUTPS3 | TOUTPS2 | TOUTPSH | TOUTPSO | TMR20ON | T2CKPS1 | T2CKPSQ | -000 0000 | -000 0000
92h PR2 Timer2 Period Register 1111 1111|1111 1111
Legend:  x =unknown, u = unchanged, - = unimplemented read as '0". Shaded cells are not used by the Timer2 module.

DS35008C-page 32
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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.
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9.4 A/D Conversions
Note: The GO/DONE bit should NOT be set in
the same instruction that turns on the A/D.
9.5 Use of the CCP Trigger

An A/D conversion can be started by the “special event
trigger” of the CCP1 module. This requires that the
CCP1M3:CCP1MO bits (CCP1CON<3:0>) be pro-
grammed as 1011 and that the A/D module be enabled
(ADON bit is set). When the trigger occurs, the

GO/DONE bit will be set, starting the A/D conversion,
and the Timer1 counter will be reset to zero. Timer1 is
reset to automatically repeat the A/D acquisition period
with minimal software overhead. The appropriate ana-
log input channel must be selected and the minimum
acquisition time must pass before the “special event
trigger” sets the GO/DONE bit (starts a conversion).

If the A/D module is not enabled (ADON is cleared),
then the “special event trigger” will be ignored by the
A/D module, but will still reset the Timer1 counter.

TABLE 9-2 SUMMARY OF A/D REGISTERS
. . . . . . . . Value on Value on all
Address | Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR,

BOR other Resets
0Bh,8Bh |INTCON GIE PEIE | TOIE INTE RBIE TOIF INTF RBIF | 0000 000x| 0000 000u
oCh PIR1 — ADIF — — SSPIF | CCP1IF | TMR2IF | TMR1IF | -0-- 0000 | -0-- 0000
8Ch PIE1 — ADIE — — SSPIE | CCP1IE | TMR2IE | TMRI1IE | -0-- 0000 | -0-- 0000
1Eh ADRES | A/D Result Register XXXX XXXX | uuuu uuuu
1Eh ADCONO | ADCS1 | ADCSO | CHS2 | CHS1 | CHSO |GO/DONE | — ADON | 0000 00-0| 0000 00-0
9Fh ADCONH1 — — — — — PCFG2 | PCFG1 | PCFGO | ---- -000| ---- -000
05h PORTA — — RA5 RA4 RA3 RA2 RA1 RAQ | --0x 0000| --0u 0000
85h TRISA — — | PORTA Data Direction Register --11 1111} --11 1111
Legend: x = unknown, u = unchanged, - = unimplemented read as '0". Shaded cells are not used for A/D conversion.
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10.10 Interrupts

The interrupt control register INTCON) records individ-
ual interrupt requests in flag bits. It also has individual
and global interrupt enable bits.

Note: Individual interrupt flag bits are set regard-

less of the status of their corresponding

mask bit or the GIE bit.

A global interrupt enable bit, GIE (INTCON<7>)
enables or disables all interrupts. When bit GIE is
enabled, and an interrupt’s flag bit and mask bit are set,
the interrupt will vector immediately. Individual inter-
rupts can be disabled through their corresponding
enable bits in various registers. Individual interrupt flag
bits are set regardless of the status of the GIE bit. The
GIE bit is cleared on reset.

The “return from interrupt” instruction, RETFIE, exits
the interrupt routine and sets the GIE bit, which re-
enables interrupts.

The RBO/INT pin interrupt, the RB port change interrupt
and the TMRO overflow interrupt flags are contained in
the INTCON register.

The peripheral interrupt flags are contained in the spe-
cial function registers PIR1 and PIR2. The correspond-
ing interrupt enable bits are contained in special
function registers PIE1 and PIE2, and the peripheral
interrupt enable bit is contained in special function reg-
ister INTCON.

When an interrupt is responded to, the GIE bit is
cleared to disable any further interrupts, the return
address is pushed onto the stack and the PC is loaded
with 0004h. Once in the interrupt service routine, the
source of the interrupt can be determined by polling the
interrupt flag bits. The interrupt flag bit must be cleared
in software before re-enabling interrupts to avoid recur-
sive interrupts.

For external interrupt events, such as the INT pin or
PORTB change interrupt, the interrupt latency will be
three or four instruction cycles, depending on when the
interrupt event occurs. The latency is the same for one
or two cycle instructions. Individual interrupt flag bits
are set regardless of the status of their corresponding
mask bit or the GIE bit

FIGURE 10-7: INTERRUPT LOGIC
TOIF Wake-up (If in SLEEP mode)
TOIE
INTF :D
INTE Interrupt to CPU
ADIF(! RBIF
ADIE( RBIE
SSPIF
SSPIE
PEIE
CCP1IF
CCP1IE GIE
TMR2IF
TMR2IE
TMR1IF
TMR1IE

Note 1: The A/D module is not implemented on the PIC16C62B.
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10.10.1 INT INTERRUPT

The external interrupt on RBO/INT pin is edge trig-
gered: either rising, if bit INTEDG (OPTION_REG<6>)
is set, or falling, if the INTEDG bit is clear. When a valid
edge appears on the RBO/INT pin, flag bit INTF
(INTCON<1>) is set. This interrupt can be disabled by
clearing enable bit INTE (INTCON<4>). Flag bit INTF
must be cleared in software in the interrupt service rou-
tine before re-enabling this interrupt. The INT interrupt
can wake-up the processor from SLEEP, if bit INTE was
set prior to going into SLEEP. The status of global inter-
rupt enable bit GIE decides whether or not the proces-
sor branches to the interrupt vector following wake-up.
See Section 10.13 for details on SLEEP mode.

10.10.2 TMRO INTERRUPT

An overflow (FFh — 00h) in the TMRO register will set
flag bit TOIF (INTCON<2>). The interrupt can be
enabled/disabled by setting/clearing enable bit TOIE
(INTCON<5>). (Section 4.0)

10.10.3 PORTB INTCON CHANGE

An input change on PORTB<7:4> sets flag bit RBIF
(INTCON<0>). The interrupt can be enabled/disabled
by setting/clearing enable bit RBIE (INTCON<4>).
(Section 3.2)

10.11 Context Saving During Interrupts

During an interrupt, only the return PC value is saved
on the stack. Typically, users may wish to save key reg-
isters during an interrupt, (i.e., W register and STATUS
register). This will have to be implemented in software.

Example 10-1 stores and restores the W and STATUS
registers. The register, W_TEMP, must be defined in
each bank and must be defined at the same offset from
the bank base address (i.e., if W_TEMP is defined at
0x20 in bank 0, it must also be defined at 0xAQ in bank
1).

The example:

a) Storesthe W register.

)
b) Stores the STATUS register in bank 0.
c) Stores the PCLATH register.
d) Executes the interrupt service routine code

(User-generated).

e) Restores the STATUS register (and bank select
bit).

f)  Restores the W and PCLATH registers.

EXAMPLE 10-1: SAVING STATUS, W, AND PCLATH REGISTERS IN RAM

MOVWF W_TEMP ;Copy W to TEMP register, could be bank one or zero
SWAPF STATUS, W ;Swap status to be saved into W
CLRF STATUS ;bank 0, regardless of current bank, Clears IRP,RP1,RPO
MOVWF STATUS_TEMP ;Save status to bank zero STATUS_TEMP register
: (ISR)
SWAPF STATUS TEMP,W ;Swap STATUS TEMP register into W
; (sets bank to original state)
MOVWF STATUS ;Move W into STATUS register
SWAPF W_TEMP, F ;Swap W_TEMP
SWAPF W_TEMP, W ;Swap W_TEMP into W
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stand-alone mode the PRO MATE Il can read, verify or
program PIC devices. It can also set code-protect bits
in this mode.

12.11 PICSTART Plus Entry Level
Development System

The PICSTART programmer is an easy-to-use, low-
cost prototype programmer. It connects to the PC via
one of the COM (RS-232) ports. MPLAB Integrated
Development Environment software makes using the
programmer simple and efficient.

PICSTART Plus supports all PIC devices with up to 40
pins. Larger pin count devices such as the PIC16C92X,
and PIC17C76X may be supported with an adapter
socket. PICSTART Plus is CE compliant.

12.12 SIMICE Entry-Level
Hardware Simulator

SIMICE is an entry-level hardware development sys-
tem designed to operate in a PC-based environment
with Microchip’s simulator MPLAB-SIM. Both SIMICE
and MPLAB-SIM run under Microchip Technology’s
MPLAB Integrated Development Environment (IDE)
software. Specifically, SIMICE provides hardware sim-
ulation for Microchip’s PIC12C5XX, PIC12CE5XX, and
PIC16C5X families of PIC 8-bit microcontrollers. SIM-
ICE works in conjunction with MPLAB-SIM to provide
non-real-time 1/O port emulation. SIMICE enables a
developer to run simulator code for driving the target
system. In addition, the target system can provide input
to the simulator code. This capability allows for simple
and interactive debugging without having to manually
generate MPLAB-SIM stimulus files. SIMICE is a valu-
able debugging tool for entry-level system develop-
ment.

12.13 PICDEM-1 Low-Cost PIC MCU
Demonstration Board

The PICDEM-1 is a simple board which demonstrates
the capabilities of several of Microchip’s microcontrol-
lers. The microcontrollers supported are: PIC16C5X
(PIC16C54 to PIC16C58A), PIC16C61, PIC16C62X,
PIC16C71, PIC16C8X, PIC17C42, PIC17C43 and
PIC17C44. All necessary hardware and software is
included to run basic demo programs. The users can
program the sample microcontrollers provided with
the PICDEM-1 board, on a PRO MATE Il or
PICSTART-Plus programmer, and easily test firm-
ware. The user can also connect the PICDEM-1
board to the MPLAB-ICE emulator and download the
firmware to the emulator for testing. Additional proto-
type area is available for the user to build some addi-
tional hardware and connect it to the microcontroller
socket(s). Some of the features include an RS-232
interface, a potentiometer for simulated analog input,
push-button switches and eight LEDs connected to
PORTB.

12.14 PICDEM-2 Low-Cost PIC16CXX
Demonstration Board

The PICDEM-2 is a simple demonstration board that
supports the PIC16C62, PIC16C64, PIC16C65,
PIC16C73 and PIC16C74 microcontrollers. All the
necessary hardware and software is included to
run the basic demonstration programs. The user
can program the sample microcontrollers provided
with the PICDEM-2 board, on a PRO MATE Il pro-
grammer or PICSTART-Plus, and easily test firmware.
The MPLAB-ICE emulator may also be used with the
PICDEM-2 board to test firmware. Additional prototype
area has been provided to the user for adding addi-
tional hardware and connecting it to the microcontroller
socket(s). Some of the features include a RS-232 inter-
face, push-button switches, a potentiometer for simu-
lated analog input, a Serial EEPROM to demonstrate
usage of the 1°C bus and separate headers for connec-
tion to an LCD module and a keypad.

12.15 PICDEM-3 Low-Cost PIC16CXXX
Demonstration Board

The PICDEM-3 is a simple demonstration board that
supports the PIC16C923 and PIC16C924 in the PLCC
package. It will also support future 44-pin PLCC
microcontrollers with a LCD Module. All the neces-
sary hardware and software is included to run the
basic demonstration programs. The user can pro-
gram the sample microcontrollers provided with
the PICDEM-3 board, on a PRO MATE Il program-
mer or PICSTART Plus with an adapter socket, and
easily test firmware. The MPLAB-ICE emulator may
also be used with the PICDEM-3 board to test firm-
ware. Additional prototype area has been provided to
the user for adding hardware and connecting it to the
microcontroller socket(s). Some of the features include
an RS-232 interface, push-button switches, a potenti-
ometer for simulated analog input, a thermistor and
separate headers for connection to an external LCD
module and a keypad. Also provided on the PICDEM-3
board is an LCD panel, with 4 commons and 12 seg-
ments, that is capable of displaying time, temperature
and day of the week. The PICDEM-3 provides an addi-
tional RS-232 interface and Windows 3.1 software for
showing the demultiplexed LCD signals on a PC. A sim-
ple serial interface allows the user to construct a hard-
ware demultiplexer for the LCD signals.

12.16 PICDEM-17

The PICDEM-17 is an evaluation board that demon-
strates the capabilities of several Microchip microcon-
trollers, including PIC17C752, PIC17C756,
PIC17C762, and PIC17C766. All necessary hardware
is included to run basic demo programs, which are sup-
plied on a 3.5-inch disk. A programmed sample is
included, and the user may erase it and program it with
the other sample programs using the PRO MATE Il or
PICSTART Plus device programmers and easily debug
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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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13.4.2 TIMING CONDITIONS

The temperature and voltages specified in Table 13-1
apply to all timing specifications unless otherwise
noted. Figure 13-4 specifies the load conditions for the
timing specifications.
TABLE 13-1: TEMPERATURE AND VOLTAGE SPECIFICATIONS - AC
AC CHARACTERISTICS Standard Operating Conditions (unless otherwise stated)
Operating temperature  0°C < TA < +70°C for commercial
-40°C <TAa< +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.
LC parts operate for commercial/industrial temp’s only.

FIGURE 13-4: LOAD CONDITIONS FOR DEVICE TIMING SPECIFICATIONS

Load condition 1 Load condition 2
VpD/2
RL Pin T CL
Vss
- —— CL
Pin RL = 464Q
Vss CL = 50pF for all pins except OSC2/CLKOUT

15 pF for OSC2 output
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FIGURE 13-12: EXAMPLE SPI MASTER MODE TIMING (CKE = 1)

~ 71— — 72—

73—

SCK D , S—/—\J
(CKP =1) L : 2
- B T
L . (e
SDO \  MSb X BIT6 (2 - >< LSb
SDI
Note: Refer to Figure 13-4 for load conditions.
TABLE 13-8: EXAMPLE SPI MODE REQUIREMENTS (MASTER MODE, CKE = 1)
Param.| Symbol Characteristic Min Typt | Max | Units | Conditions
No.
71 TscH SCK input high time Continuous 1.25Tcy+30 | — | — ns
71A (slave mode) Single Byte 40 — | — | ns [Note1
72 TscL SCK input low time Continuous 1.25Tcy +30 | — — ns
72A (slave mode) Single Byte 40 — | — | ns [Note1
73 TdiV2scH, | Setup time of SDI data input to SCK 100 — — ns
TdiV2scL |edge
73A Te28B Last clock edge of Byte1 to the 1st clock | 1.5TcCY + 40 — | — ns |Note 1
edge of Byte2
74 TscH2diL, |Hold time of SDI data input to SCK edge 100 — — ns
TscL2diL
75 TdoR SDO data output rise PIC16CXX — 10 25 ns
time PIC16LCXX 20 | 45 | ns
76 TdoF SDO data output fall time — 10 | 25 ns
78 TscR SCK output rise time PIC16CXX — 10 25 ns
(master mode) PIC16LCXX 20 | 45 | ns
79 TscF SCK output fall time (master mode) — 10 25 ns
80 TscH2doV, | SDO data output valid PIC16CXX — — 50 ns
TscL2doV | after SCK edge PIC16LCXX — 100 ] ns
81 TdoV2scH, | SDO data output setup to SCK edge Tey — — ns
TdoV2scL

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: Specification 73A is only required if specifications 71A and 72A are used.
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FIGURE 13-16: I2C BUS DATA TIMING

SDA
In

SDA
Out

Note:
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:<— 100

— 101—>

107
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X

Refer to Figure 13-4 for load conditions.

TABLE 13-12: 1C BUS DATA REQUIREMENTS

Param. Sym Characteristic Min Max Units | Conditions
No.
100* THIGH Clock high time 100 kHz mode 4.0 — us Device must operate at a min-
imum of 1.5 MHz
400 kHz mode 0.6 — us Device must operate at a min-
imum of 10 MHz
SSP Module 1.5Tcy —
101* TLow Clock low time 100 kHz mode 4.7 — us Device must operate at a min-
imum of 1.5 MHz
400 kHz mode 1.3 — us Device must operate at a min-
imum of 10 MHz
SSP Module 1.5Tcy —
102* TR SDA and SCL rise 100 kHz mode — 1000 ns
time 400 kHz mode 20 +0.1Cb | 300 ns | Cb is specified to be from
10-400 pF
103* TF SDA and SCL fall 100 kHz mode — 300 ns
time 400 kHz mode 20 +0.1Cb | 300 ns | Cb is specified to be from
10-400 pF
90" TSU:STA START condition 100 kHz mode 4.7 — us Only relevant for repeated
setup time 400 kHz mode 0.6 _ us START condition
91~ THD:STA START condition hold | 100 kHz mode 4.0 — us After this period the first clock
time 400 kHz mode 0.6 _ 1S pulse is generated
106* THD:DAT Data input hold time | 100 kHz mode 0 — ns
400 kHz mode 0 0.9 us
107~ TSU:DAT Data input setup time | 100 kHz mode 250 — ns Note 2
400 kHz mode 100 — ns
92 Tsu:sTO STOP condition setup | 100 kHz mode 4.7 — us
time 400 kHz mode 0.6 — us
109 TAA Output valid from 100 kHz mode — 3500 ns Note 1
clock 400 kHz mode — — ns
110" TBUF Bus free time 100 kHz mode 4.7 — us Time the bus must be free
400 kHz mode 13 _ us before a new transmission
can start
Cb Bus capacitive loading — 400 pF

* These parameters are characterized but not tested.
As a transmitter, the device must provide this internal minimum delay time to bridge the undefined region (min. 300 ns) of the fall-

Note 1:

2:

ing edge of SCL to avoid unintended generation of START or STOP conditions.

A fast-mode (400 kHz) 12C-bus device can be used in a standard-mode (100 kHz) I°C-bus system, but the requirement Tsu:DAT >
250 ns must then be met. This will automatically be the case if the device does not stretch the LOW period of the SCL signal. If
such a device does stretch the LOW period of the SCL signal, it must output the next data bit to the SDA line TR

max.+tsu;DAT = 1000 + 250 = 1250 ns (according to the standard-mode [’C bus specification) before the SCL line is released.
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PIC16C62B/72A PRODUCT IDENTIFICATION SYSTEM

To order or obtain information, e.g., on pricing or delivery refer to the factory or the listed sales office.

PART NO. -XX X /XX XXX Examples
—|__| Pattern: QTP, SQTP, Code or Special Requirements a) PIC16C72A-04/P 301

Package: JW = Windowed CERDIP Commercial Temp.,
SO = SOIC PDIP Package, 4 MHz,
gP = gISPFrJy plastic dip normal VDD limits, QTP
ss ; SSOP pattern #301

Temperature - = 0°Cto +70°C

Range: = -40°C to +85°C
E = -40°C to +125°C

Frequency 04 = 4 MHz

Range: 10 = 10 MHz
20 = 20 MHz

Device PIC16C62B:  VpD range 4.0V to 5.5V
PIC16C62BT: VDD range 4.0V to 5.5V (Tape/Reel)
PIC16LC62B: VbD range 2.5V to 5.5V
PIC16LC62BT: VbD range 2.5V to 5.5V (Tape/Reel)

* JW Devices are UV erasable and can be programmed to any device configuration. JW Devices meet the electrical requirement of
each oscillator type (including LC devices).

Sales and Support

Data Sheets
Products supported by a preliminary Data Sheet may have an errata sheet describing minor operational differences and recom-
mended workarounds. To determine if an errata sheet exists for a particular device, please contact one of the following:

1. Your local Microchip sales office

2. The Microchip Corporate Literature Center U.S. FAX: (480) 786-7277

3. The Microchip Worldwide Site (www.microchip.com)

Please specify which device, revision of silicon and Data Sheet (include Literature #) you are using.

New Customer Notification System
Register on our web site (www.microchip.com/cn) to receive the most current information on our products.
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