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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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PIC16C71X

 
TABLE 4-2: PIC16C715 SPECIAL FUNCTION REGISTER SUMMARY 

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Value on:

POR,
BOR, PER

Value on all
other resets

(3)

   Bank 0

00h(1) INDF Addressing this location uses contents of FSR to address data memory (not a physical register) 0000 0000 0000 0000

01h TMR0 Timer0 module’s register xxxx xxxx uuuu uuuu

02h(1) PCL Program Counter's (PC) Least Significant Byte 0000 0000 0000 0000

03h(1) STATUS IRP(4) RP1(4) RP0 TO PD Z DC C 0001 1xxx 000q quuu

04h(1) FSR Indirect data memory address pointer xxxx xxxx uuuu uuuu

05h PORTA — — — PORTA Data Latch when written: PORTA pins when read ---x 0000 ---u 0000

06h PORTB PORTB Data Latch when written: PORTB pins when read xxxx xxxx uuuu uuuu

07h — Unimplemented — —

08h — Unimplemented — —

09h — Unimplemented — —

0Ah(1,2) PCLATH — — — Write Buffer for the upper 5 bits of the Program Counter ---0 0000 ---0 0000

0Bh(1) INTCON GIE PEIE T0IE INTE RBIE T0IF INTF RBIF 0000 000x 0000 000u

0Ch PIR1 — ADIF — — — — — — -0-- ---- -0-- ----

0Dh — Unimplemented — —

0Eh — Unimplemented — —

0Fh — Unimplemented — —

10h — Unimplemented — —

11h — Unimplemented — —

12h — Unimplemented — —

13h — Unimplemented — —

14h — Unimplemented — —

15h — Unimplemented — —

16h — Unimplemented — —

17h — Unimplemented — —

18h — Unimplemented — —

19h — Unimplemented — —

1Ah — Unimplemented — —

1Bh — Unimplemented — —

1Ch — Unimplemented — —

1Dh — Unimplemented — —

1Eh ADRES A/D Result Register xxxx xxxx uuuu uuuu

1Fh ADCON0 ADCS1 ADCS0 CHS2 CHS1 CHS0 GO/DONE — ADON 0000 00-0 0000 00-0

Legend: x = unknown, u = unchanged, q = 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 the PC<12:8> whose 

contents are transferred to the upper byte of the program counter.
3: Other (non power-up) resets include external reset through MCLR and Watchdog Timer Reset.
4: The IRP and RP1 bits are reserved on the PIC16C715, always maintain these bits clear.
  1997 Microchip Technology Inc. DS30272A-page 15



PIC16C71X
4.2.2.1 STATUS REGISTER

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 u1uu (where u = unchanged).

Applicable Devices 710 71 711 715
  1997 Microchip Technology Inc.
It is recommended, therefore, that only BCF, BSF,
SWAPF and MOVWF 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 SUBWF
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
IRP RP1 RP0 TO PD Z DC C R = Readable bit

W = Writable bit
U = Unimplemented bit, 
       read as ‘0’
- n = Value at POR reset

bit7 bit0

bit 7: IRP: Register Bank Select bit (used for indirect addressing)
1 = Bank 2, 3 (100h - 1FFh)
0 = Bank 0, 1 (00h - FFh)

bit  6-5: RP1:RP0: Register Bank Select bits (used for direct addressing)
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
1 = After power-up, CLRWDT instruction, or SLEEP instruction
0 = A WDT time-out occurred

bit  3: PD: Power-down bit
1 = After power-up or by the CLRWDT instruction
0 = By execution of the SLEEP instruction

bit  2: Z: Zero bit
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 (ADDWF, 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
bit of the source register.
DS30272A-page 17



PIC16C71X
TABLE 5-1: PORTA FUNCTIONS

TABLE 5-2: SUMMARY OF REGISTERS ASSOCIATED WITH PORTA

Name Bit# Buffer Function

RA0/AN0 bit0 TTL Input/output or analog input
RA1/AN1 bit1 TTL Input/output or analog input
RA2/AN2 bit2 TTL Input/output or analog input
RA3/AN3/VREF bit3 TTL Input/output or analog input/VREF

RA4/T0CKI bit4 ST Input/output or external clock input for Timer0
Output is open drain type

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

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Value on: 

POR,
BOR

Value on all 
other resets

05h PORTA — — — RA4 RA3 RA2 RA1 RA0 ---x 0000 ---u 0000

85h TRISA — — — PORTA Data Direction Register ---1 1111 ---1 1111

9Fh ADCON1 — — — — — — PCFG1 PCFG0 ---- --00 ---- --00

Legend: x = unknown, u = unchanged, - = unimplemented locations read as '0'. Shaded cells are not used by PORTA.
DS30272A-page 26   1997 Microchip Technology Inc.



PIC16C71X
7.4 A/D Conversions

Example 7-2 shows how to perform an A/D conversion.
The RA pins are configured as analog inputs. The ana-
log reference (VREF) is the device VDD. The A/D inter-
rupt is enabled, and the A/D conversion clock is FRC.
The conversion is performed on the RA0 pin (channel
0).
DS30272A-page 42
Clearing the GO/DONE bit during a conversion will
abort the current conversion. The ADRES register will
NOT be updated with the partially completed A/D con-
version sample. That is, the ADRES register will con-
tinue to contain the value of the last completed
conversion (or the last value written to the ADRES reg-
ister). After the A/D conversion is aborted, a 2TAD wait
is required before the next acquisition is started. After
this 2TAD wait, an acquisition is automatically started
on the selected channel.

Note: The GO/DONE bit should NOT be set in
the same instruction that turns on the A/D.
EXAMPLE 7-2: A/D CONVERSION

     BSF     STATUS, RP0         ; Select Bank 1
     CLRF    ADCON1              ; Configure A/D inputs
     BCF     STATUS, RP0         ; Select Bank 0
     MOVLW   0xC1                ; RC Clock, A/D is on, Channel 0 is selected
     MOVWF   ADCON0              ;
     BSF     INTCON, ADIE        ; Enable A/D Interrupt
     BSF     INTCON, GIE         ; Enable all interrupts
;
;  Ensure that the required sampling time for the selected input channel has elapsed.
;  Then the conversion may be started.
;
     BSF     ADCON0, GO          ; Start A/D Conversion
       :                         ; The ADIF bit will be set and the GO/DONE bit
       :                         ;  is cleared upon completion of the A/D Conversion.
  1997 Microchip Technology Inc.



PIC16C71X
7.9 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

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-
2848-0).
  1997 Microchip Technology Inc.
FIGURE 7-6: A/D TRANSFER FUNCTION
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FIGURE 7-7: FLOWCHART OF A/D OPERATION
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PIC16C71X
FIGURE 8-11: TIME-OUT SEQUENCE ON POWER-UP (MCLR NOT TIED TO VDD): CASE 1

FIGURE 8-12: TIME-OUT SEQUENCE ON POWER-UP (MCLR NOT TIED TO VDD): CASE 2

FIGURE 8-13: TIME-OUT SEQUENCE ON POWER-UP (MCLR TIED TO VDD)
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INCFSZ Increment f, Skip if 0

Syntax: [ label ]    INCFSZ   f,d

Operands: 0 ≤ f ≤ 127
d ∈  [0,1]

Operation: (f) + 1 → (dest), skip if result = 0

Status Affected: None

Encoding: 00 1111 dfff ffff

Description: The contents of register 'f' are incre-
mented. If 'd' is 0 the result is placed 
in the W register. If 'd' is 1 the result is 
placed back in register 'f'.
If the result is 1, the next instruction is 
executed. If the result is 0, a NOP is 
executed instead making it a 2TCY 
instruction.

Words: 1

Cycles: 1(2)

Q Cycle Activity: Q1 Q2 Q3 Q4

Decode Read 
register 

'f'

Process 
data

Write to 
dest

If Skip: (2nd Cycle)
Q1 Q2 Q3 Q4

 NOP NOP NOP NOP

Example  HERE     INCFSZ     CNT, 1
         GOTO      LOOP
CONTINUE •
                    •
                    •

Before Instruction
PC = address HERE

After Instruction
CNT = CNT + 1
if CNT= 0,
PC = address CONTINUE
if CNT≠ 0,
PC = address HERE +1
  1997 Microchip Technology Inc.
IORLW Inclusive OR Literal with W

Syntax: [ label ]    IORLW   k

Operands: 0 ≤ k ≤ 255

Operation: (W) .OR. k → (W)

Status Affected: Z

Encoding: 11 1000 kkkk kkkk

Description: The contents of the W register is 
OR’ed with the eight bit literal 'k'. The 
result is placed in the W register.

Words: 1

Cycles: 1

Q Cycle Activity: Q1 Q2 Q3 Q4

Decode Read 
literal 'k'

Process 
data

Write to 
W

Example IORLW 0x35

Before Instruction
W = 0x9A

After Instruction
W = 0xBF
Z = 1
DS30272A-page 77



PIC16C71X
IORWF Inclusive OR W with f

Syntax: [ label ]    IORWF    f,d

Operands: 0 ≤ f ≤ 127
d ∈  [0,1]

Operation: (W) .OR. (f) → (dest)

Status Affected: Z

Encoding: 00 0100 dfff ffff

Description: Inclusive OR the W register with regis-
ter 'f'. If 'd' is 0 the result is placed in 
the W register. If 'd' is 1 the result is 
placed back in register 'f'.

Words: 1

Cycles: 1

Q Cycle Activity: Q1 Q2 Q3 Q4

Decode Read 
register 

'f'

Process 
data

Write to 
dest

Example IORWF RESULT, 0

Before Instruction
RESULT = 0x13
W = 0x91

After Instruction
RESULT = 0x13
W = 0x93
Z = 1

MOVF Move f

Syntax: [ label ]    MOVF   f,d

Operands: 0 ≤ f ≤ 127
d ∈  [0,1]

Operation: (f) → (dest)

Status Affected: Z

Encoding: 00 1000 dfff ffff

Description: The contents of register f is moved to 
a destination dependant upon the sta-
tus of d. If d = 0, destination is W reg-
ister. If d = 1, the destination is file 
register f itself. d = 1 is useful to test a 
file register since status flag Z is 
affected.

Words: 1

Cycles: 1

Q Cycle Activity: Q1 Q2 Q3 Q4

Decode Read 
register 

'f'

Process 
data

Write to 
dest

Example MOVF FSR, 0

After Instruction
W = value in FSR register
Z = 1
DS30272A-page 78
MOVLW Move Literal to W

Syntax: [ label ]    MOVLW   k

Operands: 0 ≤ k ≤ 255

Operation: k → (W)

Status Affected: None

Encoding: 11 00xx kkkk kkkk

Description: The eight bit literal 'k' is loaded into W 
register. The don’t cares will assemble 
as 0’s.

Words: 1

Cycles: 1

Q Cycle Activity: Q1 Q2 Q3 Q4

Decode Read 
literal 'k'

Process 
data

Write to 
W

Example MOVLW 0x5A

After Instruction
W = 0x5A

MOVWF Move W to f

Syntax: [ label ]    MOVWF     f

Operands: 0 ≤ f ≤ 127

Operation: (W) → (f)

Status Affected: None

Encoding: 00 0000 1fff ffff

Description: Move data from W register to register 
'f'.

Words: 1

Cycles: 1

Q Cycle Activity: Q1 Q2 Q3 Q4

Decode Read 
register 

'f'

Process 
data

Write 
register 'f'

Example MOVWF OPTION_REG

Before Instruction
OPTION = 0xFF
W = 0x4F

After Instruction
OPTION = 0x4F
W = 0x4F
  1997 Microchip Technology Inc.
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RLF Rotate Left f through Carry

Syntax: [ label ] RLF    f,d

Operands: 0 ≤ f ≤ 127
d ∈  [0,1]

Operation: See description below

Status Affected: C

Encoding: 00 1101 dfff ffff

Description: The contents of register 'f' are rotated 
one bit to the left through the Carry 
Flag. If 'd' is 0 the result is placed in 
the W register. If 'd' is 1 the result is 
stored back in register 'f'.

Words: 1

Cycles: 1

Q Cycle Activity: Q1 Q2 Q3 Q4

Decode Read 
register 

'f'

Process 
data

Write to 
dest

Example RLF REG1,0

Before Instruction
REG1 = 1110 0110
C = 0

After Instruction
REG1 = 1110 0110
W = 1100 1100
C = 1

Register fC
  1997 Microchip Technology Inc.
RRF Rotate Right f through Carry

Syntax: [ label ]    RRF   f,d

Operands: 0 ≤ f ≤ 127
d ∈  [0,1]

Operation: See description below

Status Affected: C

Encoding: 00 1100 dfff ffff

Description: The contents of register 'f' are rotated 
one bit to the right through the Carry 
Flag. If 'd' is 0 the result is placed in 
the W register. If 'd' is 1 the result is 
placed back in register 'f'.

Words: 1

Cycles: 1

Q Cycle Activity: Q1 Q2 Q3 Q4

Decode Read 
register 

'f'

Process 
data

Write to 
dest

Example RRF REG1,0

Before Instruction
REG1 = 1110 0110
C = 0

After Instruction
REG1 = 1110 0110
W = 0111 0011
C = 0

Register fC
DS30272A-page 81
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SUBWF Subtract W from f

Syntax: [ label ] SUBWF   f,d

Operands: 0 ≤ f ≤ 127
d ∈  [0,1]

Operation: (f) - (W) → (dest)

Status Affected: C, DC, Z

Encoding: 00 0010 dfff ffff

Description: Subtract (2’s complement method) W reg-
ister from register 'f'. If 'd' is 0 the result is 
stored in the W register. If 'd' is 1 the 
result is stored back in register 'f'.

Words: 1

Cycles: 1

Q Cycle Activity: Q1 Q2 Q3 Q4

Decode Read 
register 'f'

Process 
data

Write to 
dest

Example 1: SUBWF REG1,1

Before Instruction

REG1 = 3
W = 2
C = ?
Z = ?

After Instruction

REG1 = 1
W = 2
C = 1; result is positive
Z = 0

Example 2: Before Instruction

REG1 = 2
W = 2
C = ?
Z = ?

After Instruction

REG1 = 0
W = 2
C = 1; result is zero
Z = 1

Example 3: Before Instruction

REG1 = 1
W = 2
C = ?
Z = ?

After Instruction

REG1 = 0xFF
W = 2
C = 0; result is negative
Z = 0
  1997 Microchip Technology Inc.
SWAPF Swap Nibbles in f

Syntax: [ label ] SWAPF f,d

Operands: 0 ≤ f ≤ 127
d ∈  [0,1]

Operation: (f<3:0>) → (dest<7:4>),
(f<7:4>) → (dest<3:0>)

Status Affected: None

Encoding: 00 1110 dfff ffff

Description: The upper and lower nibbles of regis-
ter 'f' are exchanged.  If 'd' is 0 the 
result is placed in W register. If 'd' is 1 
the result is placed in register 'f'.

Words: 1

Cycles: 1

Q Cycle Activity: Q1 Q2 Q3 Q4

Decode Read 
register 'f'

Process 
data

Write to 
dest

Example SWAPF REG, 0

Before Instruction

REG1 = 0xA5

After Instruction

REG1 = 0xA5
W = 0x5A

TRIS Load TRIS Register

Syntax: [label] TRIS f

Operands: 5 ≤ f ≤ 7

Operation: (W) → TRIS register f;

Status Affected: None

Encoding: 00 0000 0110 0fff

Description: The instruction is supported for code 
compatibility with the PIC16C5X prod-
ucts. Since TRIS registers are read-
able and writable, the user can directly 
address them. 

Words: 1

Cycles: 1

Example

To maintain upward compatibility 
with future PIC16CXX products, do 
not use this instruction.
DS30272A-page 83
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Applicable Devices 710 71 711 715
FIGURE 11-3: CLKOUT AND I/O TIMING

TABLE 11-3: CLKOUT AND I/O TIMING REQUIREMENTS

Parameter
No.

Sym Characteristic Min Typ† Max Units Conditions

10* TosH2ckL OSC1↑  to CLKOUT↓  — 15 30 ns Note 1

11* TosH2ckH OSC1↑  to CLKOUT↑  — 15 30 ns Note 1

12* TckR CLKOUT rise time — 5 15 ns Note 1

13* TckF CLKOUT fall time — 5 15 ns Note 1

14* TckL2ioV CLKOUT ↓  to Port out valid — — 0.5TCY + 20 ns Note 1

15* TioV2ckH Port in valid before CLKOUT ↑  0.25TCY + 25 — — ns Note 1

16* TckH2ioI Port in hold after CLKOUT ↑  0 — — ns Note 1

17* TosH2ioV OSC1↑  (Q1 cycle) to 
Port out valid

— — 80 - 100 ns

18* TosH2ioI OSC1↑  (Q2 cycle) to 
Port input invalid (I/O in hold time)

TBD — — ns

19* TioV2osH Port input valid to OSC1↑ (I/O in setup time) TBD — — ns

20* TioR Port output rise time PIC16C710/711 — 10 25 ns

PIC16LC710/711 — — 60 ns

21* TioF Port output fall time PIC16C710/711 — 10 25 ns

PIC16LC710/711 — — 60 ns

22††* Tinp INT pin high or low time 20 — — ns

23††* Trbp RB7:RB4 change INT high or low time 20 — — ns

* 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.
†† 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.

Note: Refer to Figure 11-1 for load conditions.

OSC1

CLKOUT

I/O Pin
(input)

I/O Pin
(output)

Q4 Q1 Q2 Q3

10

13
14

17

20, 21

19 18

15

11

12
16

old value new value
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PIC16C71X
Applicable Devices 710 71 711 715
13.0 ELECTRICAL CHARACTERISTICS FOR PIC16C715
Absolute Maximum Ratings † 

Ambient temperature under bias................................................................................................................ .-55 to +125˚C

Storage temperature ..............................................................................................................................  -65˚C to +150˚C

Voltage on any pin with respect to VSS (except VDD and MCLR).................................................... -0.3V to (VDD + 0.3V)

Voltage on VDD with respect to VSS ................................................................................................................ 0 to +7.5V

Voltage on MCLR with respect to VSS................................................................................................................0 to +14V

Voltage on RA4 with respect to Vss ...................................................................................................................0 to +14V

Total power dissipation (Note 1)................................................................................................................................1.0W

Maximum current out of VSS pin ...........................................................................................................................300 mA

Maximum current into VDD pin ..............................................................................................................................250 mA

Input clamp current, IIK (VI < 0 or VI > VDD).....................................................................................................................± 20 mA

Output clamp current, IOK (VO < 0 or VO > VDD) .............................................................................................................± 20 mA

Maximum output current sunk by any I/O pin..........................................................................................................25 mA

Maximum output current sourced by any I/O pin ....................................................................................................25 mA

Maximum current sunk by PORTA ........................................................................................................................200 mA

Maximum current sourced by PORTA...................................................................................................................200 mA

Maximum current sunk by PORTB........................................................................................................................200 mA

Maximum current sourced by PORTB...................................................................................................................200 mA

Note 1: Power dissipation is calculated as follows: Pdis = VDD x {IDD - ∑ IOH} + ∑ {(VDD - VOH) x IOH} + ∑(VOl x IOL).

† NOTICE: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at those or any other conditions above those 
indicated in the operation listings of this specification is not implied. Exposure to maximum rating conditions for 
extended periods may affect device reliability.
  1997 Microchip Technology Inc. DS30272A-page 111



PIC16C71X
Applicable Devices 710 71 711 715
13.3 DC Characteristics: PIC16C715-04   (Commercial, Industrial, Extended)
PIC16C715-10   (Commercial, Industrial, Extended)
PIC16C715-20   (Commercial, Industrial, Extended)
PIC16LC715-04 (Commercial, Industrial))

DC CHARACTERISTICS

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)

Operating voltage VDD range as described in DC spec Section 13.1 
and Section 13.2.

Param
No.

Characteristic Sym Min Typ
†

Max Units Conditions

Input Low Voltage
I/O ports VIL

D030 with TTL buffer VSS - 0.5V V
D031 with Schmitt Trigger buffer VSS - 0.2VDD V
D032 MCLR, RA4/T0CKI,OSC1 

(in RC mode)
VSS - 0.2VDD V

D033 OSC1 (in XT, HS and LP) VSS - 0.3VDD V Note1
Input High Voltage
I/O ports VIH -

D040 with TTL buffer 2.0 - VDD V 4.5 ≤ VDD ≤ 5.5V
D040A 0.8VDD - VDD V For VDD > 5.5V or VDD < 4.5V
D041 with Schmitt Trigger buffer 0.8VDD - VDD V For entire VDD range
D042 MCLR, RA4/T0CKI RB0/INT 0.8VDD - VDD V
D042A OSC1 (XT, HS and LP) 0.7VDD - VDD V Note1
D043 OSC1 (in RC mode) 0.9VDD - VDD V
D070 PORTB weak pull-up current IPURB 50 250 400 µA VDD = 5V, VPIN = VSS

Input Leakage Current (Notes 2, 3)
D060 I/O ports IIL - - ±1 µA Vss ≤ VPIN ≤ VDD, Pin at hi-

impedance
D061 MCLR, RA4/T0CKI - - ±5 µA Vss ≤ VPIN ≤ VDD

D063 OSC1 - - ±5 µA Vss ≤ VPIN ≤ VDD, XT, HS and LP 
osc configuration

Output Low Voltage
D080 I/O ports VOL - - 0.6 V IOL = 8.5 mA, VDD = 4.5V, 

-40°C to +85°C
D080A - - 0.6 V IOL = 7.0 mA, VDD = 4.5V, 

-40°C to +125°C
D083 OSC2/CLKOUT (RC osc config) - - 0.6 V IOL = 1.6 mA, VDD = 4.5V, 

-40°C to +85°C
D083A - - 0.6 V IOL = 1.2 mA, VDD = 4.5V, 

-40°C to +125°C
† 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 coming out of the pin.
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Applicable Devices 710 71 711 715
FIGURE 13-4: RESET, WATCHDOG TIMER, OSCILLATOR START-UP TIMER, AND POWER-UP 
TIMER TIMING

FIGURE 13-5: BROWN-OUT RESET TIMING

TABLE 13-4: RESET, WATCHDOG TIMER, OSCILLATOR START-UP TIMER, POWER-UP TIMER, 
AND BROWN-OUT RESET REQUIREMENTS

Parameter 
No.

Sym Characteristic Min Typ† Max Units Conditions

30 TmcL MCLR Pulse Width (low)               2 — — µs VDD = 5V, -40˚C to +125˚C

31* Twdt Watchdog Timer Time-out Period 
(No Prescaler)

7 18 33 ms VDD = 5V, -40˚C to +125˚C

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 I/O Hi-impedance from MCLR Low 
or Watchdog Timer Reset

— — 2.1 µs

35 TBOR Brown-out Reset pulse width 100 — — µs VDD ≤ BVDD (D005)

36 TPER Parity Error Reset — TBD — µs

* 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.

VDD

MCLR

Internal
POR

PWRT
Timeout

OSC
Timeout

Internal
RESET

Watchdog
Timer

RESET

33

32

30

31
34

I/O Pins

34

Parity
Error
Reset

36

VDD BVDD

35
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Applicable Devices 710 71 711 715
FIGURE 13-6: TIMER0 CLOCK TIMINGS

TABLE 13-5: TIMER0 CLOCK REQUIREMENTS

Param 
No.

Sym Characteristic Min Typ† Max Units Conditions

40 Tt0H T0CKI High Pulse Width No Prescaler 0.5TCY + 20* — — ns

With Prescaler 10* — — ns

41 Tt0L T0CKI Low Pulse Width No Prescaler 0.5TCY + 20* — — ns

With Prescaler 10* — — ns

42 Tt0P T0CKI Period Greater of:
20µs or TCY + 40*
                  N

— — ns N = prescale value 
(1, 2, 4,..., 256)

48 Tcke2tmrI Delay from external clock edge to timer increment 2Tosc — 7Tosc —

* 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.

Note: Refer to Figure 13-1 for load conditions.

41

42

40

RA4/T0CKI

TMR0 
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FIGURE 14-3: TYPICAL IPD vs. VDD @ 25°C 
(WDT ENABLED, RC MODE)   

FIGURE 14-4: MAXIMUM IPD vs. VDD (WDT 
ENABLED, RC MODE)   
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FIGURE 14-5: TYPICAL RC OSCILLATOR 
FREQUENCY vs. VDD    

FIGURE 14-6: TYPICAL RC OSCILLATOR 
FREQUENCY vs. VDD   

FIGURE 14-7: TYPICAL RC OSCILLATOR 
FREQUENCY vs. VDD   
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17.0 PACKAGING INFORMATION

17.1 18-Lead Ceramic CERDIP Dual In-line with Window (300 mil) (JW)

Package Group:  Ceramic CERDIP Dual In-Line (CDP)

Symbol

Millimeters Inches

Min Max Notes Min Max Notes

α 0° 10° 0° 10°
A — 5.080 — 0.200

A1 0.381 1.7780 0.015 0.070
A2 3.810 4.699 0.150 0.185
A3 3.810 4.445 0.150 0.175
B 0.355 0.585 0.014 0.023

B1 1.270 1.651 Typical 0.050 0.065 Typical
C 0.203 0.381 Typical 0.008 0.015 Typical
D 22.352 23.622 0.880 0.930

D1 20.320 20.320 Reference 0.800 0.800 Reference
E 7.620 8.382 0.300 0.330

E1 5.588 7.874 0.220 0.310
e1 2.540 2.540 Reference 0.100 0.100 Reference
eA 7.366 8.128 Typical 0.290 0.320 Typical
eB 7.620 10.160 0.300 0.400
L 3.175 3.810 0.125 0.150
N 18 18 18 18
S 0.508 1.397 0.020 0.055

S1 0.381 1.270 0.015 0.050

N

Pin No. 1
Indicator
Area

E1 E

S
D

B1

B
D1

Base
Plane

Seating
Plane

S1

A1 A3 A

L

α C

eA

eB

e1 A2
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17.5 Package Marking Information

Legend: MM...M
XX...X
AA
BB
C

D1
E

Microchip part number information
Customer specific information*
Year code (last 2 digits of calender year)
Week code (week of January 1 is week '01’)
Facility code of the plant at which wafer is manufactured.
C = Chandler, Arizona, U.S.A.

Mask revision number for microcontroller
Assembly code of the plant or country of origin in which
part was assembled.

In the event the full Microchip part number cannot be marked on one 
line, it will be carried over to the next line thus limiting the number of 
available characters for customer specific information.

Note:

Standard OTP marking consists of Microchip part number, year code, week code,
facility code, mask revision number, and assembly code.  For OTP marking beyond
this, certain price adders apply.  Please check with your Microchip Sales Office.
For QTP devices, any special marking adders are included in QTP price.

*

MMMMMMMMMMMMM
XXXXXXXXXXXXXXXX

AABBCDE

18-Lead PDIP

18-Lead SOIC 

XXXXXXXXXXXX

AABBCDE
XXXXXXXXXXXX

MMMMMMMMMM

MMMMMM
XXXXXXXX
AABBCDE

18-Lead CERDIP Windowed

PIC16C711-04/P

9452CBA

Example

Example

-20/50

9447CBA

PIC16C715

PIC16C71
/JW
945/CBT

Example

S = Tempe, Arizona, U.S.A.

AABBCAE

XXXXXXXX
XXXXXXXX

20-Lead SSOP

9517SBP

20I/SS025
PIC16C710

Example
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ADON bit ............................................................................ 37
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ALU ...................................................................................... 7
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AN552 ........................................................................ 27
AN556 ........................................................................ 23
AN607, Power-up Trouble Shooting .......................... 53
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Overview ...................................................................... 7
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Assembler
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RA3/RA0 Port Pins .................................................... 25
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Timer0/WDT Prescaler ...............................................34
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C
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Carry bit ................................................................................7
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