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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 Data Memory Organization FIGURE 4-4: PIC16C710/71 REGISTERFILE
The data memory is partitioned into two Banks which MAP
contain the General Purpose Registers and the Special
Function Registers. Bit RPO is the bank select bit. File File
RPO (STATUS<5>) = 1  Bank 1 Address Address
RPO (STATUS<5>) = 0 _ Bank 0 ooh| INDF® INDF®)_ | 80h
Each Bank extends up to 7Fh (128 bytes). The lower 01h TMRO OPTION 81h
locations of each Bank are reserved for the Special 02h PCL PCL 82h
Function Registers. Above the Special Function Regis- 03h| STATUS STATUS 83h
ters are General Purpose Registers implemented as 04h FSR FSR 84h
static RAM. Both Bank 0 and Bank 1 contain special 05h PORTA TRISA 85h
function registers. Some "high use" special function 06h PORTB TRISB 86h
registers from Bank O are mirrored in Bank 1 for code 07h PCON® 87h
reduction and quicker access. 08h | ADCONO ADCONL 88h
421 GENERAL PURPOSE REGISTER FILE 0%9h ADRES ADRES 89h
Th ister i b d either directl il OAh | PCLATH PCLATH 8Ah
e register file can be accessed either directly, or indi-
rectly through the File Select Register FSR OBE INTCON INTCON SBE
(Section 4.5). oc General 8C
Purpose
General Register
Purpose
Register Mapped
in Bank 0®)
2Fh AFh
30h BOh

7Fh FFh
Bank 0 Bank 1

I:I Unimplemented data memory locations, read
as'0".
Note 1: Not a physical register.

2: The PCON register is not implemented on the
PIC16C71.

3: These locations are unimplemented in Bank 1.
Any access to these locations will access the
corresponding Bank O register.

DS30272A-page 12 0 1997 Microchip Technology Inc.




PIC16C71X

4221 STATUS REGISTER

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

The STATUS register, shown in Figure 4-7, contains
the arithmetic status of the ALU, the RESET status and
the bank select bits for data memory.

The STATUS register can be the destination for any
instruction, as with any other register. If the STATUS
register is the destination for an instruction that affects
the Z, DC or C bits, then the write to these three bits is
disabled. These bits are set or cleared according to the
device logic. Furthermore, the TO and PD bits are not
writable. Therefore, the result of an instruction with the
STATUS register as destination may be different than
intended.

For example, CLRF STATUS will clear the upper-three
bits and set the Z bit. This leaves the STATUS register
as 000u uluu (where u = unchanged).

It is recommended, therefore, that only BCF, BSF,
SWAPF and MOWW instructions are used to alter the
STATUS register because these instructions do not
affect the Z, C or DC bits from the STATUS register. For
other instructions, not affecting any status bits, see the
"Instruction Set Summary."

Note 1: For those devices that do not use bits IRP
and RP1 (STATUS<7:6>), maintain these
bits clear to ensure upward compatibility
with future products.

Note 2: The C and DC bits operate as a borrow
and digit borrow bit, respectively, in sub-
traction. See the SUBLW and SUBW

instructions for examples.

FIGURE 4-7: STATUS REGISTER (ADDRESS 03h, 83h)

R/W-0 R/W-0 R/W-0 R-1 R-1 R/W-x

R/W-x R/W-x

Rp | RP1 | RPO | TO | PD

oc | c R = Readable bit

bit7

1 = Bank 2, 3 (100h - 1FFh)
0 =Bank 0, 1 (0O0h - FFh)

11 = Bank 3 (180h - 1FFh)
10 = Bank 2 (100h - 17Fh)
01 = Bank 1 (80h - FFh)
00 = Bank 0 (00h - 7Fh)
Each bank is 128 bytes

bit 4:  TO: Time-out bit

0 = AWDT time-out occurred
bit 3: PD: Power-down bit

0 = By execution of the SLEEP instruction
bit 2:  Z: Zero bit

bit of the source register.

bit 7: IRP: Register Bank Select bit (used for indirect addressing)

bit 6-5: RP1:RPO: Register Bank Select bits (used for direct addressing)

1 = After power-up, CLRADT instruction, or SLEEP instruction

1 = After power-up or by the CLRWDT instruction

1 = The result of an arithmetic or logic operation is zero
0 = The result of an arithmetic or logic operation is not zero

bit 1:  DC: Digit carry/borrow bit (ADDW, ADDLW SUBLW SUBWF instructions)(for borrow the polarity is reversed)
1 = A carry-out from the 4th low order bit of the result occurred
0 = No carry-out from the 4th low order bit of the result

bit 0:  C: Carry/borrow bit (ADDWF, ADDLW SUBLW SUBWF instructions)
1 = A carry-out from the most significant bit of the result occurred
0 = No carry-out from the most significant bit of the result occurred
Note: For borrow the polarity is reversed. A subtraction is executed by adding the two’s complement of
the second operand. For rotate (RRF, RLF) instructions, this bit is loaded with either the high or low order

bito | W = Writable bit

U = Unimplemented bit,
read as ‘0’

- n =Value at POR reset

0 1997 Microchip Technology Inc.
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PIC16C/71X

4224 PIE1 REGISTER

Note: Bit PEIE (INTCON<6>) must be set to
|Applicable Devices [710[71[711[715] enable any peripheral interrupt.
This register contains the individual enable bits for the
Peripheral interrupts.
FIGURE 4-10: PIE1 REGISTER (ADDRESS 8Ch)
U-0 R/W-0 U-0 U-0 U-0 U-0 U-0 U-0
| — e | — [ — | — | — = = R = Readable bit
bit7 bito |W = Writable bit

bit 7: Unimplemented: Read as '0'

bit 6: ADIE: A/D Converter Interrupt Enable bit
1 = Enables the A/D interrupt
0 = Disables the A/D interrupt

bit 5-0: Unimplemented: Read as '0'

U = Unimplemented bit,
read as ‘0’

-n =Value at POR reset

DS30272A-page 20
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PIC16C71X

4225 PIR1 REGISTER . -
Note: Interrupt flag bits get set when an interrupt

condition occurs regardless of the state of
its corresponding enable bit or the global
This register contains the individual flag bits for the enable bit, GIE (INTCON<7>). User soft-
Peripheral interrupts. ware should ensure the appropriate inter-
rupt flag bits are clear prior to enabling an

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

interrupt.
FIGURE 4-11: PIR1 REGISTER (ADDRESS 0Ch)
U-0 R/W-0 U-0 U-0 U-0 U-0 U-0 U-0

| — | aor | — | — | — | — | — — R = Readable bit

bit7 bito |W = Writable bit
U = Unimplemented bit,

read as ‘0’
-n =Value at POR reset

bit 7: Unimplemented: Read as '0'

bit 6: ADIF: A/D Converter Interrupt Flag bit
1 = An A/D conversion completed
0 =The A/D conversion is not complete

bit 5-0: Unimplemented: Read as '0'

0 1997 Microchip Technology Inc. DS30272A-page 21



PIC16C/71X

7.1 A/D Acquisition Requirements

For the A/D converter to meet its specified accuracy,
the charge holding capacitor (CHOLD) must be allowed
to fully charge to the input channel voltage level. The
analog input model is shown in Figure 7-5. The source
impedance (Rs) and the internal sampling switch (RsS)
impedance directly affect the time required to charge
the capacitor CHoLD. The sampling switch (RsS)
impedance varies over the device voltage (VDD),
Figure 7-5. The source impedance affects the offset
voltage at the analog input (due to pin leakage current).
The maximum recommended impedance for ana-
log sources is 10 kQ. After the analog input channel is
selected (changed) this acquisition must be done
before the conversion can be started.

To calculate the minimum acquisition time, Equation 7-
1 may be used. This equation calculates the acquisition
time to within 1/2 LSb error is used (512 steps for the
A/D). The 1/2 LSb error is the maximum error allowed
for the A/D to meet its specified accuracy.

A/D MINIMUM CHARGING
TIME

VHOLD = (VREF - (VREF/512)) (1 - e{-TCAP/CHOLD(RIC + RsS + Rs)))
Given: VHoLD = (VREF/512), for 1/2 LSb resolution

The above equation reduces to:

Tcap = -(51.2 pF)(1 kQ + Rss + Rs) In(1/511)

Example 7-1 shows the calculation of the minimum
required acquisition time TAcQ. This calculation is
based on the following system assumptions.

CHoLD = 51.2 pF
Rs =10 kQ

EQUATION 7-1:

Note 1:

Note 2:

Note 3:

Note 4:

The reference voltage (VREF) has no
effect on the equation, since it cancels
itself out.

The charge holding capacitor (CHOLD) is
not discharged after each conversion.

The maximum recommended impedance
for analog sources is 10 kQ. This is
required to meet the pin leakage specifi-
cation.

After a conversion has completed, a
2.0TAD delay must complete before acqui-
sition can begin again. During this time the
holding capacitor is not connected to the
selected A/D input channel.

EXAMPLE 7-1: CALCULATING THE
MINIMUM REQUIRED
AQUISITION TIME
TacQ = Amplifier Settling Time +

TACQ =
Tcap =

TACQ =

Holding Capacitor Charging Time +

Temperature Coefficient

5 ps + TcAp + [(Temp - 25°C)(0.05 ps/°C)]
-CHoLD (RIC + Rss + Rs) In(1/511)

-51.2 pF (1 kQ + 7 kQ + 10 kQ) In(0.0020)
-51.2 pF (18 kQ) In(0.0020)

-0.921 ps (-6.2364)

5.747 ps

5 ps + 5.747 ps + [(50°C - 25°C)(0.05 ps/°C)]
10.747 ps + 1.25 pys

1/2 LSb error 11.997 pys
VDD =5V - Rss =7 kQ
Temp (application system max.) = 50°C
VHOLD=0@ t=0
FIGURE 7-5: ANALOG INPUT MODEL
VDD
Sampling
VT=0.6V , Switch
Ric<lk '+ SS Rss:
WY W——
------- CHoLD )
VT = 0.6V Iilggléar?g = g)fg ;gpacnance
Vss

Legend CPIN = input capacitance
\%) = threshold voltage

various junctions

RIC = interconnect resistance
SS = sampling switch
CHOLD

I leakage = leakage current at the pin due to

= sample/hold capacitance (from DAC)

6V
5V:
VDD 4V-
3V

2V.

567891011
Sampling Switch
(kQ)

DS30272A-page 40
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PIC16C71X

9.0 INSTRUCTION SET SUMMARY

Each PIC16CXX instruction is a 14-bit word divided
into an OPCODE which specifies the instruction type
and one or more operands which further specify the
operation of the instruction. The PIC16CXX instruction
set summary in Table 9-2 lists byte-oriented, bit-ori-
ented, and literal and control operations. Table 9-1
shows the opcode field descriptions.

For byte-oriented instructions, 'f' represents a file reg-
ister designator and 'd' represents a destination desig-
nator. The file register designator specifies which file
register is to be used by the instruction.

The destination designator specifies where the result of
the operation is to be placed. If 'd" is zero, the result is
placed in the W register. If 'd" is one, the result is placed
in the file register specified in the instruction.

For bit-oriented instructions, 'b' represents a bit field
designator which selects the number of the bit affected
by the operation, while 'f' represents the number of the
file in which the bit is located.

For literal and control operations, 'k' represents an
eight or eleven bit constant or literal value.

TABLE 9-1: OPCODE FIELD
DESCRIPTIONS

Field Description

Register file address (0x00 to Ox7F)

« Byte-oriented operations
 Bit-oriented operations
 Literal and control operations

All instructions are executed within one single instruc-
tion cycle, unless a conditional test is true or the pro-
gram counter is changed as a result of an instruction.
In this case, the execution takes two instruction cycles
with the second cycle executed as a NOP. One instruc-
tion cycle consists of four oscillator periods. Thus, for
an oscillator frequency of 4 MHz, the normal instruction
execution time is 1 us. If a conditional test is true or the
program counter is changed as a result of an instruc-
tion, the instruction execution time is 2 us.

Table 9-2 lists the instructions recognized by the
MPASM assembler.

Figure 9-1 shows the general formats that the instruc-
tions can have.

Note: To maintain upward compatibility with
future PIC16CXX products, do not use the
CPTI ONand TR Siinstructions.

All examples use the following format to represent a
hexadecimal number:

Oxhh
where h signifies a hexadecimal digit.

FIGURE 9-1: GENERAL FORMAT FOR
INSTRUCTIONS

Working register (accumulator)

Bit address within an 8-bit file register

Literal field, constant data or label

XTD’E“"

Don't care location (= 0 or 1)

The assembler will generate code with x = 0. It is the
recommended form of use for compatibility with all
Microchip software tools.

d Destination select; d = 0: store result in W,
d = 1: store result in file register f.
Defaultisd=1

| abel |Label name

TOS |Top of Stack

PC |Program Counter

PCLATH| Program Counter High Latch

G E |Global Interrupt Enable bit

WDT |Watchdog Timer/Counter

TO |Time-out bit

PD |Power-down bit

dest |Destination either the W register or the specified
register file location

Options

[l
() |Contents

- |Assigned to

< > |Register bit field

0 [Inthe set of

italics |User defined term (font is courier)

Byte-oriented file register operations
13 8 7 6 0

OPCODE | d | f (FILE #) |

d = 0 for destination W
d = 1 for destination f
f = 7-bit file register address

Bit-oriented file register operations
13 10 9 7 6 0

OPCODE |b (BIT #)| f (FILE #) |

3-bit bit address

b
f = 7-bit file register address

Literal and control operations

General

13 8 7 0
OPCODE | k (literal) |

k = 8-bit immediate value

CALL and GOTOinstructions only
13 11 10 0
OPCODE k (literal)

k = 11-bit immediate value

The instruction set is highly orthogonal and is grouped
into three basic categories:

0 1997 Microchip Technology Inc.
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XORLW Exclusive OR Literal with W XORWF Exclusive OR W with f
Syntax: [labe]] XORLW k Syntax: [labell] XORWF fd
Operands: 0<k<255 Operands: 8 éfé 1127
Operation: (W) .XOR. k - (W) ) .1
Operation: (W) .XOR. (f) - (dest)
Status Affected: z
Encodi | 11 | 1010 | kkkk | kkkk | Status Affected: 2
ncoding:
o , Encoding: | 00 | 0110 | df ff | fEff |
Description: The contents of the W register are o .
XOR’ed with the eight bit literal 'k'. Description: Exclusive OR the contents of the W
The result is placed in the W regis- register with register 'f'. If 'd" is O the
ter. result is stored in the W register. If 'd’
is 1 the result is stored back in register
Words: 1 i
Cycles: 1 Words: 1
Q Cycle Activity: Q1 Q2 Q3 Q4 Cycles: 1
Decode | Read | Process | Wrieto Q Cycle Activity: Q1 Q2 Q3 Q4
Decode Read Process | Write to
register data dest
Example: XORLW  OxAF f
Before Instruction
W = OxBS Example XCORWF REG 1
After Instruction Before Instruction
W = OxIA \F;VEG = gigg

After Instruction

REG
W

Ox1A
0xB5

DS30272A-page 84 0 1997 Microchip Technology Inc.



PIC16C/71X

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

11.3 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)
PIC16LC710-04 (Commercial, Industrial, Extended)
PIC16LC711-04 (Commercial, Industrial, Extended)

Standard Operating Conditions (unless otherwise stated)
Operating temperature  0°C < TA £ +70°C (commercial)
-40°C < TA < +85°C (industrial
DC CHARACTERISTICS -40°C  <TA< +125°C( (extende)d)
Operating voltage VDD range as described in DC spec Section 11.1 and
Section 11.2.
Param Characteristic Sym Min |Typ| Max |Units Conditions
No. t
Input Low Voltage
I/O ports VIL
D030 with TTL buffer Vss - 10.15VpD| V |For entire VDD range
D0O30A Vss - | 0.8v V |45<VDD <55V
D031 with Schmitt Trigger buffer Vss - 10.2vbD| V
D032 MCLR, OSC1 Vss -|10.2vbp| V
(in RC mode)
D033 OSC1 (in XT, HS and LP) Vss - 10.3vbp| V [Notel
Input High Voltage
I/O ports VIH -
D040 with TTL buffer 2.0 - VDD V |45<VDD<55V
DO40A 0.25VDD| - VDD V |For entire VDD range
+ 0.8V
D041 with Schmitt Trigger buffer 0.8VbD | - VDD V |For entire VDD range
D042 MCLR, RBO/INT 0.8VoD | - VDD \Y,
D042A |OSC1 (XT, HS and LP) 0.7VoD | - VDD V |Notel
D043 OSCL1 (in RC mode) 0.9vVoD | - VDD \Y,
D070 PORTB weak pull-up current IPURB 50 |250, 400 HA VDD =5V, VPIN = VSS
Input Leakage Current (Notes 2, 3)
D060 I/O ports liL - - +1 HA |Vss < VPIN £ VDD, Pin at hi-
impedance
D061 MCLR, RA4/TOCKI - - +5 MA [Vss < VPIN £ VDD
D063 0OsC1 - - +5 MA [Vss <VPIN VDD, XT, HS and LP
osc configuration

These parameters are characterized but not tested.

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

Note 1: In RC oscillator configuration, the OSC1/CLKIN pin is a Schmitt Trigger input. It is not recommended that the

PIC16C7X be driven with external clock in RC mode.

2. The leakage current on the MCLR pin is strongly dependent on the applied voltage level. The specified levels
represent normal operating conditions. Higher leakage current may be measured at different input voltages.

3: Negative current is defined as current sourced by the pin.

DS30272A-page 92 0 1997 Microchip Technology Inc.
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|Applicable Devices |710[71[711|715]
FIGURE 12-14: TYPICAL Ipp vs. FREQUENCY (RC MODE @ 100 pF, 25°C)

1600
6.0V
1400 5.5V
5.0V
1200 4.5V
4.0V
1000
3.5V
g
2 800 3.0v
a
// | — 2.5V
600
400 = — ]
200 1
///%
0
0 200 400 600 800 1000 1200 1400 1600 1800
Shaded area is Frequency(kHz)
beyond recommended range
FIGURE 12-15: MAXIMUM IpD vs. FREQUENCY (RC MODE @ 100 pF, -40°C TO 85°C)
1600
6.0V
1400 55V
5.0V
1200 45v
4.0V
1000
3.5V
g
o 800 3.0v
a 1
/ | — 2.5V
600
E—
0
0 200 400 600 800 1000 1200 1400 1600 1800
Shaded area is Frequency(kHz)
beyond recommended range
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|Applicable Devices [710]71|711[715]

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)
3.5
3.0 70
\ 60
2.5
o 50
] —
g 2.0 g
o) £ 40
% 32 kHz, 33 pF/33 pF g 200 kHz, 68 pF/68 pF
E 15 = 30 S S S—
'_
s % 20 \\ 2001kHz, 47 p}F/47 pF
£ 10 0 — 1 MHz, 15 pF/15 pF
\\ 10 ] 4 MHz, 15 pF/15 pF |
0.5 | 200 kHz, 15 pF/15 pF ‘ ‘
0
0.0 2.5 3.0 35 4.0 4.5 5.0 55 6.0
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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|Applicable Devices |710[71[711|715]

13.1 DC Characteristics:  PIC16C715-04 (Commercial, Industrial, Extended)
PIC16C715-10 (Commercial, Industrial, Extended)
PIC16C715-20 (Commercial, Industrial, Extended))

Standard Operating Conditions (unless otherwise stated)

Operating temperature  0°C < TA £ +70°C (commercial)
-40°C < TA<+85°C (industrial)
-40°C < TA<+125°C (extended)

DC CHARACTERISTICS

Param. Characteristic Sym | Min | Typt | Max | Units Conditions

No. A\
D001 Supply Voltage VDD 4.0 - 5.5 V | XT, RC and LP osc configuratio
DO01A 4.5 - 5.5 V | HS osc configuration
D002* | RAM Data Retention VDR - 15 - V | Device in SLEEP mod
Voltage (Note 1)
D003 | VDD start voltage to VPOR | - | Vss | - V | See section on ox@r)o«’i Reset for details

ensure internal Power-
on Reset signal

internal Power-on Reset
signal

DO004* | VDD rise rate to ensure Svbb |0.05| - - | VIms | See sew wer})wﬁesetfordetails

D005 Brown-out Reset Voltage |[BvDD | 3.7 | 4.0 | 4.3

B\GQEN\coﬁ{igyration bit is enabled

XT,RE o3¢ configuration (PIC16C715-04)
SC= Hz, VbD = 5.5V (Note 4)

D010 Supply Current (Note 2) | IbD - 2.7 5

D013 - 13.<\§
D015 Brown-out Reset Current |AIBOR| - %&(&

HSugsc configuration (PIC16C715-20)
fosc =20 MHz, VbD = 5.5V

BOR enabled VDD = 5.0V

55 8

(Note 5)

D020 Power-down Current
D021 (Note 3)

PD | 205221 pA | VoD = 4.0V, WDT enabled, -40°C to +85°C
DO21A \\

1.5 1 MA | VDD = 4.0V, WDT disabled, -0°C to +70°C
24 | pA | VDD = 4.0V, WDT disabled, -40°C to +85°C
30 HA | VDD = 4.0V, WDT disabled, -40°C to +125°C

D021B -
D023 Brown-out Reseth Xs < £300* | 500 | pA |BOR enabled VDD = 5.0V

(Note 5)

*  These paramet sé(gfh acterized but not tested.

D can be lowered in SLEEP mode without losing RAM data.
mainly a function of the operating voltage and frequency. Other factors such as 1/O pin

impact on the
Q 3 itions for all IDD measurements in active operation mode are:
% = external square wave, from rail to rail; all I/O pins tristated, pulled to VDD
LR = VDD; WDT enabled/disabled as specified.
he ppwer-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.
4: For RC osc configuration, current through Rext is not included. The current through the resistor can be
estimated by the formula Ir = VDD/2Rext (mA) with Rext in kOhm.
5. 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.
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FIGURE 13-7: A/D CONVERSION TIMING

BSF ADCONO, GO 1Tcy:
—>| |<— (Toscr2)® '

o4 |— ‘ 131. E;

| — 130 -—

AD CLK «—132»

A/D DATA

N7 X e X s X e X Xz XX o )

OLD_DATA

ADRES

ADIF

GO :
SAMPLE SAMPLING STOPPED

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 14-29: TYPICAL IpD vs. FREQUENCY FIGURE 14-30: MAXIMUM IDD vs.
(HS MODE, 25°C) FREQUENCY
7C (HS MODE, -40°C TO 85°C)
7.0
6.0
6.0
5.0 =
1 5.0
240 L ] ] 1
é L] ] 40 )( | 1
230 1 ] b ' ~< LA =
= LT T = -y |~ b
20 ///;// o 3.0 =
L—T gai
[ | gzgx j;/ o ”0 ///j><4/7‘ ~
1.0+ 4.5 | | 5.5V L—T 2 P
—r OV 10l asvET
0.0 | | | 4:OV ™
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0.0
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|Applicable Devices [710]71|711[715]

15.3

DC Characteristics:

PIC16C71-04 (Commercial, Industrial)

PIC16C71-20 (Commercial, Industrial)
PIC16LC71-04 (Commercial, Industrial)

DC CHARACTERISTICS

Standard Operating Conditions (unless otherwise stated)
OOperating temperature 0°C

-40°C

< TA < +70°C (commercial)

< TA £ +85°C (industrial)
Operating voltage VDD range as described in DC spec Section 15.1
and Section 15.2.

Param Characteristic Sym Min |Typ| Max |Units Conditions
No. T
Input Low Voltage
1/0 ports VIL
D030 with TTL buffer Vss - 1 015V | V [Forentire VDD range
D031 with Schmitt Trigger buffer Vss - | 0.8V V |45<VDD<5.5V
D032 MCLR, OSC1 (in RC mode) Vss - 10.2VbDp| V
D033 OSC1 (in XT, HS and LP) Vss - 10.3vbD| V [Notel
Input High Voltage
1/0 ports (Note 4) VIH -
D040 with TTL buffer 2.0 - | VbD V |45<VDD<5.5V
DO40A 0.25VpD| - | VDD For entire VDD range
+ 0.8V
D041 with Schmitt Trigger buffer 0.85VDD| - | VDD For entire VDD range
D042 MCLR, RBO/INT 0.85VDD| - | VDD \Y
DO042A |OSC1 (XT, HS and LP) 0.7vbD| - | VDD V |Notel
D043 OSCl1 (in RC mode) 0.9vDD | - | VDD \%
D070 PORTB weak pull-up current IPURB 50 |250, 1400 | pA |VDD =5V, VPIN =Vss
Input Leakage Current (Notes 2, 3)
D060 1/0 ports I - - +1 MA |Vss < VPIN £ VDD, Pin at hi-
impedance
D061 MCLR, RA4/TOCKI - - 5 MA |Vss < VPIN £ VDD
D063 0OscC1 - - +5 MA |Vss < VPIN £ VDD, XT, HS and
LP osc configuration
Output Low Voltage
D080 1/0 ports VoL - - 0.6 V |loL=8.5mA, VDD = 4.5V,
-40°C to +85°C
D083 OSC2/CLKOUT (RC osc config) - - 0.6 V |loL=1.6mA, VDD = 4.5V,
-40°C to +85°C
Output High Voltage
D090 1/0 ports (Note 3) VoH |VDD - 0.7] - - V [loH =-3.0mA, VDD = 4.5V,
-40°C to +85°C
D092 OSC2/CLKOUT (RC osc config) VDD - 0.7 - - V |loH =-1.3mA, VDD = 4.5V,
-40°C to +85°C
D130* Open-Drain High Voltage Vob - - 14 V |RA4 pin
T Data in “Typ” column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only
and are not tested.
Note 1: In RC oscillator configuration, the OSC1 pin is a Schmitt trigger input. It is not recommended that the
PIC16C71 be driven with external clock in RC mode.
2. The leakage current on the MCLR pin is strongly dependent on the applied voltage level. The specified levels
represent normal operating conditions. Higher leakage current may be measured at different input voltages.
3: Negative current is defined as current sourced by the pin.
4: PIC16C71 Rev. "Ax" INT pin has a TTL input buffer. PIC16C71 Rev. "Bx" INT pin has a Schmitt Trigger input

buffer.
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16.0 DC AND AC
CHARACTERISTICS GRAPHS
AND TABLES FOR PIC16C71

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

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

FIGURE 16-2: TYPICAL RC OSCILLATOR

FREQUENCY vs.VDD

Note:  The data presented in this section is a sta-
tistical summary of data collected on units
from different lots over a period of time and
matrix samples. "Typical' represents the
mean of the distribution while 'max’ or 'min’
represents (mean + 30) and (mean - 30)

respectively where o is standard deviation.

FIGURE 16-1: TYPICAL RC OSCILLATOR

FREQUENCY vs.
TEMPERATURE
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FIGURE 16-3: TYPICAL RC OSCILLATOR

FREQUENCY vs. VDD
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APPENDIX C: WHAT'S NEW APPENDIX D: WHAT'S CHANGED
1. Consolidated all pin compatible 18-pin A/D 1. Minor changes, spelling and grammatical
based devices into one data sheet. changes.

2. Low voltage operation on the PIC16LC710/711/
715 has been reduced from 3.0V to 2.5V.

3. Part numbers of the PIC16C70 and PIC16C71A
have changed to PIC16C710 and PIC16C711,
respectively.
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ON-LINE SUPPORT

Microchip provides two methods of on-line support.
These are the Microchip BBS and the Microchip World
Wide Web (WWW) site.

Use Microchip's Bulletin Board Service (BBS) to get
current information and help about Microchip products.
Microchip provides the BBS communication channel
for you to use in extending your technical staff with
microcontroller and memory experts.

To provide you with the most responsive service possible,
the Microchip systems team monitors the BBS, posts
the latest component data and software tool updates,
provides technical help and embedded systems
insights, and discusses how Microchip products pro-
vide project solutions.

The web site, like the BBS, is used by Microchip as a
means to make files and information easily available to
customers. To view the site, the user must have access
to the Internet and a web browser, such as Netscape or
Microsoft Explorer. Files are also available for FTP
download from our FTP site.

Connecting totheMicrochip InternetWeb Site

The Microchip web site is available by using your
favorite Internet browser to attach to:
www.microchip.com

The file transfer site is available by using an FTP ser-
vice to connect to:

ftp://ftp.futureone.com/pub/microchip

The web site and file transfer site provide a variety of
services. Users may download files for the latest
Development Tools, Data Sheets, Application Notes,
User's Guides, Articles and Sample Programs. A vari-
ety of Microchip specific business information is also
available, including listings of Microchip sales offices,
distributors and factory representatives. Other data
available for consideration is:

« Latest Microchip Press Releases

« Technical Support Section with Frequently Asked
Questions

» Design Tips

» Device Errata

< Job Postings

* Microchip Consultant Program Member Listing

« Links to other useful web sites related to
Microchip Products

Connecting to the Microchip BBS

Connect worldwide to the Microchip BBS using either
the Internet or the CompuServe”™ communications net-
work.

Internet:

You can telnet or ftp to the Microchip BBS at the
address: mchipbbs.microchip.com

CompuServe Communications Network:

When using the BBS via the Compuserve Network,
in most cases, a local call is your only expense. The
Microchip BBS connection does not use CompuServe
membership services, therefore you do not need
CompuServe membership to join Microchip's BBS.
There is no charge for connecting to the Microchip BBS.

The procedure to connect will vary slightly from country
to country. Please check with your local CompuServe
agent for details if you have a problem. CompuServe
service allow multiple users various baud rates
depending on the local point of access.

The following connect procedure applies in most loca-
tions.

1. Set your modem to 8-bit, No parity, and One stop
(8N1). This is not the normal CompuServe setting
which is 7E1.

2. Dial your local CompuServe access humber.

3. Depress the <Enter> key and a garbage string will
appear because CompuServe is expecting a 7E1
setting.

4. Type +, depress the <Enter> key and “Host Nane:”
will appear.

5. Type MCHIPBBS, depress the <Enter> key and you
will be connected to the Microchip BBS.

In the United States, to find the CompuServe phone
number closest to you, set your modem to 7E1 and dial
(800) 848-4480 for 300-2400 baud or (800) 331-7166
for 9600-14400 baud connection. After the system
responds with “Host Nare: ”, type NETWIRK, depress
the <Enter> key and follow CompuServe's directions.

For voice information (or calling from overseas), you
may call (614) 723-1550 for your local CompuServe
number.

Microchip regularly uses the Microchip BBS to distribute
technical information, application notes, source code,
errata sheets, bug reports, and interim patches for
Microchip systems software products. For each SIG, a
moderator monitors, scans, and approves or disap-
proves files submitted to the SIG. No executable files
are accepted from the user community in general to
limit the spread of computer viruses.

Systems Information and Upgrade Hot Line

The Systems Information and Upgrade Line provides
system users a listing of the latest versions of all of
Microchip's development systems software products.
Plus, this line provides information on how customers
can receive any currently available upgrade kits.The
Hot Line Numbers are:

1-800-755-2345 for U.S. and most of Canada, and
1-602-786-7302 for the rest of the world.

970301

Trademarks: The Microchip name, logo, PIC, PICSTART,
PICMASTER and PRO MATE are registered trademarks
of Microchip Technology Incorporated in the U.S.A. and
other countries. FlexROM, MPLAB and fuzzyL AB, are
trademarks and SQTP is a service mark of Microchip in
the U.S.A.

fuzzyTECH is a registered trademark of Inform Software
Corporation. IBM, IBM PC-AT are registered trademarks
of International Business Machines Corp. Pentium is a
trademark of Intel Corporation. Windows is a trademark
and MS-DOS, Microsoft Windows are registered trade-
marks of Microsoft Corporation. CompuServe is a regis-
tered trademark of CompuServe Incorporated.

All other trademarks mentioned herein are the property of
their respective companies.
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