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To Our Valued Customers

We constantly strive to improve the quality of all our products and documentation. We have spent an exceptional
amount of time to ensure that these documents are 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 use the reader response form in the
back of this data sheet to inform us. We appreciate your assistance in making this a better document.
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PIC16C/71X

1.0 GENERAL DESCRIPTION

The PIC16C71X is a family of low-cost, high-perfor-
mance, CMOS, fully-static, 8-bit microcontrollers with
integrated analog-to-digital (A/D) converters, in the
PIC16CXX mid-range family.

All PIC16/17 microcontrollers employ an advanced
RISC architecture. The PIC16CXX microcontroller fam-
ily has enhanced core features, eight-level deep stack,
and multiple internal and external interrupt sources.
The separate instruction and data buses of the Harvard
architecture allow a 14-bit wide instruction word with
the separate 8-bit wide data. The two stage instruction
pipeline allows all instructions to execute in a single
cycle, except for program branches which require two
cycles. A total of 35 instructions (reduced instruction
set) are available. Additionally, a large register set gives
some of the architectural innovations used to achieve a
very high performance.

PIC16CXX microcontrollers typically achieve a 2:1
code compression and a 4:1 speed improvement over
other 8-bit microcontrollers in their class.

The PIC16C710/71 devices have 36 bytes of RAM, the
PIC16C711 has 68 bytes of RAM and the PIC16C715
has 128 bytes of RAM. Each device has 13 I/O pins. In
addition a timer/counter is available. Also a 4-channel
high-speed 8-bit A/D is provided. The 8-bit resolution is
ideally suited for applications requiring low-cost analog
interface, e.g. thermostat control, pressure sensing,
etc.

The PIC16C71X family has special features to reduce
external components, thus reducing cost, enhancing
system reliability and reducing power consumption.
There are four oscillator options, of which the single pin
RC oscillator provides a low-cost solution, the LP oscil-
lator minimizes power consumption, XT is a standard
crystal, and the HS is for High Speed crystals. The
SLEEP (power-down) feature provides a power saving
mode. The user can wake up the chip from SLEEP
through several external and internal interrupts and
resets.

A highly reliable Watchdog Timer with its own on-chip
RC oscillator provides protection against software lock-
up.

A UV erasable CERDIP packaged version is ideal for
code development while the cost-effective One-Time-
Programmable (OTP) version is suitable for production
in any volume.

The PIC16C71X family fits perfectly in applications
ranging from security and remote sensors to appliance
control and automotive. The EPROM technology
makes customization of application programs (trans-
mitter codes, motor speeds, receiver frequencies, etc.)
extremely fast and convenient. The small footprint
packages make this microcontroller series perfect for
all applications with space limitations. Low cost, low
power, high performance, ease of use and I/0O flexibility
make the PIC16C71X very versatile even in areas
where no microcontroller use has been considered
before (e.g. timer functions, serial communication, cap-
ture and compare, PWM functions and coprocessor
applications).

1.1 Family and Upward Compatibility

Users familiar with the PIC16C5X microcontroller fam-
ily will realize that this is an enhanced version of the
PIC16C5X architecture. Please refer to Appendix A for
a detailed list of enhancements. Code written for the
PIC16C5X can be easily ported to the PIC16CXX fam-
ily of devices (Appendix B).

1.2 Development Support

PIC16C71X devices are supported by the complete
line of Microchip Development tools.

Please refer to Section 10.0 for more details about
Microchip’s development tools.

0 1997 Microchip Technology Inc.
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PIC16C/71X

TABLE 1-1:

Features

Memory

PIC16C71X FAMILY OF DEVICES
» b . P 9) - 6 () 0 ) o) » 6 R
Clock Maximum Frequency 20 20 20 20 20 20
of Operation (MHz)
EPROM Program Memory 512 1K 1K 2K 2K —
(x14 words)
ROM Program Memory — — — — — 2K
(14K words)
Data Memory (bytes) 36 36 68 128 128 128
Timer Module(s) TMRO TMRO TMRO TMRO TMRO, TMRO,
TMR1, TMR1,
TMR2 TMR2
. Capture/Compare/PWM — — — — 1 1
Peripherals Module(s)
Serial Port(s) — — — — SPI/I2C SPI/I2C
(SPI/1?C, USART)
Parallel Slave Port — — — — — —
A/D Converter (8-bit) Channels |4 4 4 4 5
Interrupt Sources 4 4 4 4
1/0 Pins 13 13 13 13 22 22
Voltage Range (Volts) 2.5-6.0 3.0-6.0 2.5-6.0 2555 2.5-6.0 3.0-5.5
In-Circuit Serial Programming |Yes Yes Yes Yes Yes Yes
Brown-out Reset Yes — Yes Yes Yes Yes
Packages 18-pin DIP, |18-pin DIP, |18-pin DIP, |18-pin DIP, [28-pin SDIP, |28-pin SDIP,
SOIC; SOIC SOIC; SOIC; SOIC, SSOP |SOIC, SSOP
20-pin SSOP 20-pin SSOP | 20-pin SSOP
PIC16C73A PIC16C74A PIC16C76 PIC16C77
Clock Maximum Frequency 20 20 20 20
of Operation (MHz)
EPROM Program Memory 4K 4K 8K 8K
(x14 words)
Data Memory (bytes) 192 192 376 376
Timer Module(s) TMRO, TMRO, TMRO, TMRO,
TMR1, TMR1, TMR1, TMR1,
TMR2 TMR2 TMR2 TMR2
Capture/Compare/PWM 2 2 2 2

Peripherals Module(s)

Serial Port(s)
(SPI/12C, USART)

SPI/I’C, USART

SPI/I°C, USART

SPI/I’C, USART

SPI/I?C, USART

Features

Parallel Slave Port — Yes — Yes

A/D Converter (8-bit) Channels|5 8 5 8

Interrupt Sources 11 12 11 12

I/O Pins 22 33 22 33

Voltage Range (Volts) 2.5-6.0 2.5-6.0 2.5-6.0 2.5-6.0

In-Circuit Serial Programming |Yes Yes Yes Yes

Brown-out Reset Yes Yes Yes Yes

Packages 28-pin SDIP, 40-pin DIP; 28-pin SDIP, 40-pin DIP;
SOIC 44-pin PLCC, SoIC 44-pin PLCC,

MQFP, TQFP MQFP, TQFP

All PIC16/17 Family devices have Power-on Reset, selectable Watchdog Timer, selectable code protect and high I/O current capabil-
ity. All PIC16C7XX Family devices use serial programming with clock pin RB6 and data pin RB7.
Note 1: Please contact your local Microchip sales office for availability of these devices.

DS30272A-page 4

O 1997 Microchip Technology Inc.




PIC16C/71X

3.0 ARCHITECTURAL OVERVIEW

The high performance of the PIC16CXX family can be
attributed to a number of architectural features com-
monly found in RISC microprocessors. To begin with,
the PIC16CXX uses a Harvard architecture, in which,
program and data are accessed from separate memo-
ries using separate buses. This improves bandwidth
over traditional von Neumann architecture in which pro-
gram and data are fetched from the same memory
using the same bus. Separating program and data
buses further allows instructions to be sized differently
than the 8-bit wide data word. Instruction opcodes are
14-bits wide making it possible to have all single word
instructions. A 14-bit wide program memory access
bus fetches a 14-bit instruction in a single cycle. A two-
stage pipeline overlaps fetch and execution of instruc-
tions (Example 3-1). Consequently, all instructions (35)
execute in a single cycle (200 ns @ 20 MHz) except for
program branches.

The table below lists program memory (EPROM) and
data memory (RAM) for each PIC16C71X device.

Device Program Data Memory
Memory
PIC16C710 512 x 14 36x8
PIC16C71 1K x 14 36x8
PIC16C711 1K x 14 68 x 8
PIC16C715 2K x 14 128 x 8

The PIC16CXX can directly or indirectly address its
register files or data memory. All special function regis-
ters, including the program counter, are mapped in the
data memory. The PIC16CXX has an orthogonal (sym-
metrical) instruction set that makes it possible to carry
out any operation on any register using any addressing
mode. This symmetrical nature and lack of ‘special
optimal situations’ make programming with the
PIC16CXX simple yet efficient. In addition, the learning
curve is reduced significantly.

PIC16CXX devices contain an 8-bit ALU and working
register. The ALU is a general purpose arithmetic unit.
It performs arithmetic and Boolean functions between
the data in the working register and any register file.

The ALU is 8-bits wide and capable of addition, sub-
traction, shift and logical operations. Unless otherwise
mentioned, arithmetic operations are two's comple-
ment in nature. In two-operand instructions, typically
one operand is the working register (W register). The
other operand is a file register or an immediate con-
stant. In single operand instructions, the operand is
either the W register or a file register.

The W register is an 8-bit working register used for ALU
operations. It is not an addressable register.

Depending on the instruction executed, the ALU may
affect the values of the Carry (C), Digit Carry (DC), and
Zero (Z) bits in the STATUS register. The C and DC bits
operate as a borrow bit and a digit borrow out bit,
respectively, in subtraction. See the SUBLWand SUBWF
instructions for examples.

0 1997 Microchip Technology Inc.
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PIC16C/71X

4.2.2.6 PCON REGISTER

|Applicable Devices [710[71[711[715|

The Power Control (PCON) register contains a flag bit
to allow differentiation between a Power-on Reset
(POR) to an external MCLR Reset or WDT Reset.
Those devices with brown-out detection circuitry con-
tain an additional bit to differentiate a Brown-out Reset
(BOR) condition from a Power-on Reset condition. For
the PIC16C715 the PCON register also contains status
bits MPEEN and PER. MPEEN reflects the value of the
MPEEN bit in the configuration word. PER indicates a
parity error reset has occurred.

BOR is unknown on Power-on Reset. It
must then be set by the user and checked
on subsequent resets to see if BOR is
clear, indicating a brown-out has occurred.
The BOR status bit is a don't care and is
not necessarily predictable if the brown-out
circuit is disabled (by clearing the BODEN
bit in the Configuration word).

Note:

FIGURE 4-12: PCON REGISTER (ADDRESS 8Eh), PIC16C710/711

1 = No Brown-out Reset occurred

u-0 U-0 u-0 U-0 U-0 U-0 R/W-0 R/W-q
| — | — | — | — | — | — | Ppor | 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

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

FIGURE 4-13: PCON REGISTER (ADDRESS 8Eh), PIC16C715

1 = No Brown-out Reset occurred

R-U U-0 u-0 U-0 U-0 R/W-1 R/W-0 R/W-q
[mpeen| — | — | — | — | PER | PorR | BOR® | [R =Readable bit
bit7 bito |[W = Writable bit
U = Unimplemented bit,
read as ‘0’
-n =Value at POR reset
bit 7: MPEEN: Memory Parity Error Circuitry Status bit
Reflects the value of configuration word bit, MPEEN
bit 6-3: Unimplemented: Read as '0'
bit 22 PER: Memory Parity Error Reset Status bit
1 = No Error occurred
0 = Program Memory Fetch Parity Error occurred (must be set in software after a Parity Error Reset)
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

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

DS30272A-page 22

0 1997 Microchip Technology Inc.



PIC16C71X

7.0 ANALOG-TO-DIGITAL
CONVERTER (A/D) MODULE

|Applicable Devices [710[71[711[715|

The analog-to-digital (A/D) converter module has four
analog inputs.

The A/D allows conversion of an analog input signal to
a corresponding 8-bit digital number (refer to Applica-
tion Note AN546 for use of A/D Converter). The output
of the sample and hold is the input into the converter,
which generates the result via successive approxima-
tion. The analog reference voltage is software select-
able to either the device’s positive supply voltage (VDD)
or the voltage level on the RA3/AN3/VREF pin.

The A/D converter has a unique feature of being able
to operate while the device is in SLEEP mode. To oper-
ate in sleep, the A/D conversion clock must be derived
from the A/D’s internal RC oscillator.

The A/D module has three registers. These registers
are:

* A/D Result Register (ADRES)

< A/D Control Register 0 (ADCONO)

« A/D Control Register 1 (ADCON1)
The ADCONO register, shown in Figure 7-1 and
Figure 7-2, controls the operation of the A/D module.
The ADCONL1 register, shown in Figure 7-3 configures
the functions of the port pins. The port pins can be con-

figured as analog inputs (RA3 can also be a voltage ref-
erence) or as digital I/0O.

FIGURE 7-1: ADCONO REGISTER (ADDRESS 08h), PIC16C710/71/711

R/W-0 R/W-0 U-0 R/W-0 R/W-0

R/W-0 R/W-0

|ADCSl|ADCSO| _® |CHSl| CHSO |GO/W| ADIF | ADON | R =Readable bit

bit7

00 = Fosc/2
01 = Fosc/8
10 = Fosc/32

bit 5: Unimplemented: Read as '0'.

bit 4-3: CHS1:CHSO0: Analog Channel Select bits
00 = channel 0, (RAO/ANO)
01 = channel 1, (RA1/AN1)
10 = channel 2, (RA2/AN2)
11 = channel 3, (RA3/AN3)

bit 2: GO/DONE: A/D Conversion Status bit
If ADON =1:

sion is complete)

0 = conversion is not complete

bit O: ADON: A/D On bit
1 = A/D converter module is operating

unimplemented, read as '0'.

bit 7-6: ADCS1:ADCSO0: A/D Conversion Clock Select bits

11 = FRrRc (clock derived from an RC oscillation)

bit 1: ADIF: A/D Conversion Complete Interrupt Flag bit
1 = conversion is complete (must be cleared in software)

W = Writable bit

U =Unimplemented
bit, read as ‘0’

- n =Value at POR reset

bit0

1 = A/D conversion in progress (setting this bit starts the A/D conversion)
0 = A/D conversion not in progress (This bit is automatically cleared by hardware when the A/D conver-

0 = A/D converter module is shutoff and consumes no operating current
Note 1: Bit5 of ADCONO is a General Purpose R/W bit for the PIC16C710/711 only. For the PIC16C71, this bit is

0 1997 Microchip Technology Inc.
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PIC16C71X

7.9 Transfer Function FIGURE 7-6: A/D TRANSFER FUNCTION
The ideal transfer function of the A/D converter is as fol-
lows: the first transition occurs when the analog input
voltage (VAIN) is Analog VREF/256 (Figure 7-6).
7.10 References _ FFh
& FEh
A very good reference for understanding A/D convert- §
ers is the "Analog-Digital Conversion Handbook" third )
edition, published by Prentice Hall (ISBN 0-13-03- 8
2848-0). 8
(=]
3 04h
03h
02h
01h
00h .
o0 o 9 o o o
nn n v v n ng
i B - do
DA N ™ < n o
o Q& 83
—_— ~
Analog input voltage
FIGURE 7-7: FLOWCHART OF A/D OPERATION
ADON =0
Start of AID Yes Finish Conversion|
Conversion Delayed [——— —_— GO =0
1 Instruction Cycle ADIF = 1
No

- Abort Conversion ini i Wake-up'\\Yes
gf\éﬁ%;n GO =0 FImShG%O:VgrSIon From Sleepp’? Wait 2 TAD  |—|
‘ ADIF =0 ADIF = 1
Finish Conversion SLEEP . Stay in Slee
GO=0 Power-down A/D Wait 2 TaD Powe)ll'-down /D
ADIF =1
\
. \ y
Wait 2 TAD

0 1997 Microchip Technology Inc. DS30272A-page 45



PIC16C/71X

RETLW Return with Literal in W RETURN Return from Subroutine
Syntax: [ label] RETLW k Syntax: [ label] RETURN
Operands: 0<k<255 Operands: None
Operation: k — (W); Operation: TOS - PC
TOS - PC Status Affected:  None
Status Affected:  None Encoding: [ 00 [oooo [ o000 1000 |
Encoding: | 11 | 01xx | kkkk | kkkk | Description: Return from subroutine. The stack is
Description: The W register is loaded with the eight POPed and the top of the stack (TOS)
bit literal 'k'. The program counter is is loaded into the program counter.
loaded from the top of the stack (the This is a two cycle instruction.
return address). This is a two cycle Words: 1
instruction.
Cycles: 2
Words: 1 y
Cycle Activity: 1 2 3 4
Cycles: 2 QCy y Q Q Q Q
. 1st Cycle | Decode NOP NOP Pop from
QCycle Activit: Q1 Q2 Q3 Q4 4 the Stack
1st Cycle | Decode | Read NOP Write to 2nd Cycle NOP NOP NOP NOP
literal 'k’ W, Pop
from the
Stack Example RETURN
2nd Cycle NOP NOP NOP NOP After Interrupt
PC = TOS
Examp|e CALL TABLE ;Wcontains table
;of fset val ue
. ; Wnow has tabl e val ue

TABLE ADDWF PC ;W= of fset
RETLW k1 ;Begin table
RETLWK2

RETLW kn ; End of table

Before Instruction

W = 0x07
After Instruction

W = value of k8

DS30272A-page 80 0 1997 Microchip Technology Inc.



PIC16C/71X

|Applicable Devices [710]71|711[715]

111

DC Characteristics:  PIC16C710-04 (Commercial, Industrial, Extended)
PIC16C711-04 (Commercial, Industrial, Extended)
PIC16C710-10 (Commercial, Industrial, Extended)
PIC16C711-10 (Commercial, Industrial, Extended)
PIC16C710-20 (Commercial, Industrial, Extended)
PIC16C711-20 (Commercial, Industrial, Extended)

Standard Operating Conditions (unless otherwise stated)
Operating temperature  0°C < TA £ +70°C (commercial)
DC CHARACTERISTICS -40°C < TA < +85°C (industrial)
-40°C < TA<+125°C (extended)
Param. Characteristic Sym | Min | Typt | Max | Units Conditions
No.

D001 Supply Voltage VDD 4.0 - 6.0 V [ XT, RC and LP osc configuration
DO01A 4.5 - 5.5 V  |HS osc configuration
D002* | RAM Data Retention VDR - 15 - \%

Voltage (Note 1)
D003 VDD start voltage to VPOR | - | Vss | - V | See section on Power-on Reset for details

ensure internal Power-

on Reset signal
D004* | VDD rise rate to ensure Svbb |0.05| - - | VIms | See section on Power-on Reset for details

internal Power-on Reset

signal
D005 Brown-out Reset Voltage |BvDD | 3.7 | 4.0 | 4.3 V | BODEN configuration bit is enabled

37| 4.0 | 44 V |Extended Range Only
D010 Supply Current (Note 2) |IbD - 2.7 5 mA | XT, RC osc configuration
Fosc =4 MHz, VDD = 5.5V (Note 4)
D013 - 113.5| 30 | mA |HS osc configuration
Fosc = 20 MHz, Vbp = 5.5V

D015 Brown-out Reset Current [AlIBOR| - | 300* | 500 | pA |BOR enabled VDD = 5.0V

(Note 5)
D020 Power-down Current IPD - 105 42 MA | VDD = 4.0V, WDT enabled, -40°C to +85°C
D021 (Note 3) - 15 | 21 | pA |VDD =4.0V, WDT disabled, -0°C to +70°C
D021A - 15 | 24 | pA |VDD =4.0V, WDT disabled, -40°C to +85°C
D021B - 15 | 30 | pA |VDD = 4.0V, WDT disabled, -40°C to +125°C
D023 Brown-out Reset Current [AlBOR| - | 300* | 500 | pA |BOR enabled VbD = 5.0V

(Note 5)

Note 1:

These parameters are characterized but not tested.

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

This is the limit to which VDD can be lowered without losing RAM data.

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 IDD measurements in active operation mode are:

OSC1 = external square wave, from rail to rail; all I/O pins tristated, pulled to VDD

MCLR = VDD; WDT enabled/disabled as specified.

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

The A current is the additional current consumed when this peripheral is enabled. This current should be
added to the base IDD or IPD measurement.

DS30272A-page 90 0 1997 Microchip Technology Inc.




PIC16C71X

|Applicable Devices |710[71[711|715]
FIGURE 11-4: RESET,WATCHDOG TIMER, OSCILLATOR START-UP TIMER AND POWER-UP

TIMER TIMING
. ¢
' »
VDD /
Z ¢
! 2
MCLR / \ /
Internal i :<_ 30— ()()
POR '
-~ 33— Z I
PWRT ; : )
Time-out ' 32 :
- K«
osc - - ”
Time-out X
1 «
Internal : . 7
RESET |
Watchdog : : ()()
Timer ' ' u
RESET Z - !
Vo - 31 .
3~ —»! 34 -—
I/O Pins > /
Note: Refer to Figure 11-1 for load conditions.
FIGURE 11-5: BROWN-OUT RESET TIMING
VR T
' 35—

TABLE 11-4: RESET,WATCHDOG TIMER, OSCILLATOR START-UP TIMER, POWER-UP TIMER,
AND BROWN-OUT RESET REQUIREMENTS

Parameter Sym | Characteristic Min Typt Max | Units Conditions

No.

30 TmcL | MCLR Pulse Width (low) 1 — — Ms | VDD =5V, -40°C to +125°C

31 Twdt | Watchdog Timer Time-out Period 7* 18 33* ms | VDD =5V, -40°C to +125°C
(No Prescaler)

32 Tost | Oscillation Start-up Timer Period — 1024Tosc — — | Tosc = OSC1 period

33 Tpwrt | Power up Timer Period 28* 72 132* ms | VDD =5V, -40°C to +125°C

34 Tioz | 1/O Hi-impedance from MCLR Low — — 1.1 us
or Watchdog Timer Reset

35 TBOR | Brown-out Reset pulse width 100 — — ps | 3.8V<VDD<4.2V

*  These parameters are characterized but not tested.
t Datain "Typ" column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only and are not
tested.
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FIGURE 12-12: TYPICAL Ipp vs. FREQUENCY (RC MODE @ 22 pF, 25°C)
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FIGURE 12-13: MAXIMUM IDD vs. FREQUENCY (RC MODE @ 22 pF, -40°C TO 85°C)
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FIGURE 12-22: TYPICAL XTAL STARTUP FIGURE 12-24: TYPICAL XTAL STARTUP
TIME vs. VDD (LP MODE, 25°C) TIME vs. VDD (XT MODE, 25°C)
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25 30 35 40 45 50 55 6.0 Vep(volts)
VDD(Volts)
FIGURE 12-23: TYPICAL XTAL STARTUP TABLE 12-2: CAPACITOR SELECTION
TIME vs. VDD (HS MODE, FOR CRYSTAL
25°C) OSCILLATORS
7 Crystal Cap. Range Cap. Range
OscType Freq c1 c2
_ 6 LP 32 kHz 33 pF 33 pF
E s 20 MHz, 33 pFI33pF | 200 kHz 15 pF 15 pF
g — XT 200 kHz 47-68 pF 47-68 pF
F 4
1 MHz 15 pF 15 pF
s 8 MHz, 33 pF/33 pF — p p
S 3 4 MHz 15 pF 15 pF
(%)) 20 MHz, 15 pF/15 pF HS 4 MHz 15 p|: 15 DF
2 8 MHz, 15 pF/15 pF |
— | 8 MHz 15-33 pF 15-33 pF
| ——
1 20 MHz 15-33 pF 15-33 pF
4.0 4.5 5.0 5.5 6.0
VoD(Volts) Crystals
Used
32 kHz Epson C-001R32.768K-A + 20 PPM
200 kHz STD XTL 200.000KHz + 20 PPM
1 MHz ECS ECS-10-13-1 + 50 PPM
4 MHz ECS ECS-40-20-1 + 50 PPM
8 MHz EPSON CA-301 8.000M-C + 30 PPM
20 MHz EPSON CA-301 20.000M-C | + 30 PPM
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FIGURE 13-3: CLKOUT AND I/O TIMING
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Note: Refer to Figure 13-1 for load conditions.
TABLE 13-3: CLKOUT AND I/O TIMING REQUIREMENQQ v
Parameter | Sym Characteristic in Typt Max Units | Conditions
No.
10* TosH2ckL | OSC1t to CLKOUT! \ B— 15 30 ns Note 1
11* TosH2ckH | OSC11t to CLKOUTt — 15 30 ns Note 1
12*  |TckR CLKOUT rise time N\ — 5 15 ns Note 1
13* TckF CLKOUT fall time N4 — 5 15 ns Note 1
14* TckL2ioV | CLKOUT ! to Port out valia\ — — | 05Tcy+20| ns Note 1
15* TioV2ckH | Port in valid bge{e CLKOUT 1 0.25Tcy +25| — — ns Note 1
16* | TckH2iol |Portin hold after CRKOUT 1 0 — — ns Note 1
17* | TosH2ioV OSWYCIN — — | 80-1200 | ns
Port oGt yalid
18*  |TosHziol |03C1K(QZ cyfle) TBD — — ns
Port iqput ipvalig(1/Q/in hold time)
19* TioV29s’I4 PS!\{ inpht{/a\hét/o/OSClT (/O in setup time) TBD — — ns
20* Tio< yorhﬁt%utﬁsé time PIC16C715 — 10 25 ns
PIC16LC715 — — 60 ns
21* Tio rt output fall time PIC16C715 — 10 25 ns
P;S $ PIC16LC715 — — 60 ns
227§ /I‘ip{/ INT pin high or low time 20 — — ns
231t* TFBQ RB7:RB4 change INT high or low time 20 — — ns

* Thés\e/ﬁarameters are characterized but not tested.
t Datain "Typ" column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only and are not
tested.
Tt These parameters are asynchronous events not related to any internal clock edges.
Note 1: Measurements are taken in RC Mode where CLKOUT output is 4 x Tosc.
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FIGURE 13-4: RESET,WATCHDOG TIMER, OSCILLATOR START-UP TIMER, AND POWER-UP
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FIGURE 13-5: BROWN-OUT RESETTI<M{\NG\
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TABLE 13-4: RESET
O N> T

TIMER, OSCILLATOR START-UP TIMER, POWER-UP TIMER,
ESET REQUIREMENTS

Parameter yl</ terist Min Typt Max | Units Conditions
No.
30 \'(mé\ MCL R Pulse Width (low) — — pus | VoD =5V, -40°C to +125°C
3 dt \Wchdog Timer Time-out Period 18 33 ms | VDD =5V, -40°C to +125°C
(No Prescaler)
32 Tost | Oscillation Start-up Timer Period — 1024Tosc — — | Tosc = OSC1 period
33* }pwrt Power up Timer Period 28 72 132 ms | VDD =5V, -40°C to +125°C
34 Tioz | 1/O Hi-impedance from MCLR Low — — 2.1 us
or Watchdog Timer Reset
35 TBOR | Brown-out Reset pulse width 100 — — us | VDD < BvDD (D005)
36 TPER | Parity Error Reset — TBD — us
* 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.
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FIGURE 13-7: A/D CONVERSION TIMING
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Note 1: If the A/D clock source is selected as RC, a time of Tcy is added befote the A/D\clogk starts. This allows the
SLEEP instruction to be executed.

TABLE 13-8: A/D CONVERSION REQUIREMEW

\
Parameter | Sym |Characteristic Min T}{Q\ Max | Units Conditions
No. N
130 Tap | A/D clock period 1. \\\> — pus | VREF = 3.0V
0 — us | VREF full range
130 Tap | A/D Internal RC ADCS1:ADCSO =11
Oscillator source (RC oscillator source)
3.0 6.0 9.0 us | PIC16LC715, VDD = 3.0V
.0 4.0 6.0 us | PIC16C715
131 Tcenv | Conversion me — 9.5TAD — —
(not ircludin
time). te’l
Acquit |t|on\(ne Note 2 20 — us

hara\sLe/lzed but not tested.
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FIGURE 14-12: TYPICAL Ipp vs. FREQUENCY (RC MODE @ 22 pF, 25°C)
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FIGURE 14-13: MAXIMUM IDD vs. FREQUEW(R&VLB&E}@)ZZ pF, -40°C TO 85°C)
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FIGURE 14-18: TYPICAL IDD vs.

CAPACITANCE @ 500 kHz FIGURE 14-19: TRANSCONDUCTANCE(gm)
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TABLE 14-1: RC OSCILLATOR
FREQUENCIES FIGUR 0: TR\A/NSCONDUCTANCE(gm)
F LP OSCILLATOR vs. VDD
Average
Cext Rext 1}
Fosc @ 5V, 25°C o L
Max -40°C
22 pF 5k 4.12 MHz +1.4% 9
10k 2.35 MH + 1.4% 80
100k 268 kHz /l\l ) \/ $ Typ 25°C
100 pF 3.3k 1.80 MHz 0% £ 50
5k 127MHz | £1.0% Z 40 =
10k 688 KHz\| *1.2% %0 =
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100k T KHA [\ X0% 10 - "T‘_’T‘,
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FIGURE 14-21: TRANSCONDUCTANCE(gm)
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FIGURE 14-25: TYPICAL IpD vs. FREQUENCY FIGURE 14-27: TYPICAL IpD vs. FREQUENCY
(LP MODE, 25°C) (XT MODE, 25°C)
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READER RESPONSE

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

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

To: Technical Publications Manager Total Pages Sent
RE: Reader Response

From: Name

Company
Address
City / State / ZIP / Country

Telephone: ( ) - FAX: ( ) -
Application (optional):

Would you like areply? Y N
Device: PIC16C71X Literature Number: DS30272A

Questions:

1. What are the best features of this document?

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

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

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

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

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

7. How would you improve this document?

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