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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

Details

Product Status Active

Core Processor PIC

Core Size 8-Bit

Speed 4MHz

Connectivity -

Peripherals Brown-out Detect/Reset, PWM, WDT

Number of I/O 13

Program Memory Size 3.5KB (2K x 14)

Program Memory Type OTP

EEPROM Size -

RAM Size 128 x 8

Voltage - Supply (Vcc/Vdd) 2.5V ~ 5.5V

Data Converters A/D 4x8b

Oscillator Type External

Operating Temperature 0°C ~ 70°C (TA)

Mounting Type Through Hole

Package / Case 18-DIP (0.300", 7.62mm)

Supplier Device Package 18-PDIP

Purchase URL https://www.e-xfl.com/product-detail/microchip-technology/pic16lc715-04-p

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong

https://www.e-xfl.com/product/pdf/pic16lc715-04-p-4409108
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers


PIC16C71X
FIGURE 6-3: TIMER0 TIMING: INTERNAL CLOCK/PRESCALE 1:2    

FIGURE 6-4: TIMER0 INTERRUPT TIMING    
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PIC16C71X
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 kΩ. 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.

EQUATION 7-1: 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 kΩ + RSS + RS) ln(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 kΩ

1/2 LSb error

VDD = 5V → Rss = 7 kΩ

Temp (application system max.) = 50°C

VHOLD = 0 @ t = 0
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EXAMPLE 7-1: CALCULATING THE 
MINIMUM REQUIRED 
AQUISITION TIME

TACQ = Amplifier Settling Time +

Holding Capacitor Charging Time +

Temperature Coefficient

TACQ = 5 µs + TCAP + [(Temp - 25°C)(0.05 µs/°C)]

TCAP = -CHOLD (RIC + RSS + RS) ln(1/511)

-51.2 pF (1 kΩ + 7 kΩ + 10 kΩ) ln(0.0020)

-51.2 pF (18 kΩ) ln(0.0020)

-0.921 µs (-6.2364)

5.747 µs

TACQ = 5 µs + 5.747 µs + [(50°C - 25°C)(0.05 µs/°C)]

10.747 µs + 1.25 µs

11.997 µs

Note 1: The reference voltage (VREF) has no
effect on the equation, since it cancels
itself out.

Note 2: The charge holding capacitor (CHOLD) is
not discharged after each conversion.

Note 3: The maximum recommended impedance
for analog sources is 10 kΩ. This is
required to meet the pin leakage specifi-
cation.

Note 4: 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.
FIGURE 7-5: ANALOG INPUT MODEL
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PIC16C71X
7.5 A/D Operation During Sleep

The A/D module can operate during SLEEP mode. This
requires that the A/D clock source be set to RC
(ADCS1:ADCS0 = 11). When the RC clock source is
selected, the A/D module waits one instruction cycle
before starting the conversion. This allows the SLEEP
instruction to be executed, which eliminates all digital
switching noise from the conversion. When the conver-
sion is completed the GO/DONE bit will be cleared, and
the result loaded into the ADRES register. If the A/D
interrupt is enabled, the device will wake-up from
SLEEP. If the A/D interrupt is not enabled, the A/D mod-
ule will then be turned off, although the ADON bit will
remain set.

When the A/D clock source is another clock option (not
RC), a SLEEP instruction will cause the present conver-
sion to be aborted and the A/D module to be turned off,
though the ADON bit will remain set.

Turning off the A/D places the A/D module in its lowest
current consumption state.

7.6 A/D Accuracy/Error

The absolute accuracy specified for the A/D converter
includes the sum of all contributions for quantization
error, integral error, differential error, full scale error, off-
set error, and monotonicity. It is defined as the maxi-
mum deviation from an actual transition versus an ideal
transition for any code. The absolute error of the A/D
converter is specified at < ±1 LSb for VDD = VREF (over
the device’s specified operating range). However, the
accuracy of the A/D converter will degrade as VDD

diverges from VREF.

For a given range of analog inputs, the output digital
code will be the same. This is due to the quantization of
the analog input to a digital code. Quantization error is
typically ± 1/2 LSb and is inherent in the analog to dig-
ital conversion process. The only way to reduce quanti-
zation error is to increase the resolution of the A/D
converter.

Offset error measures the first actual transition of a
code versus the first ideal transition of a code. Offset
error shifts the entire transfer function. Offset error can
be calibrated out of a system or introduced into a sys-
tem through the interaction of the total leakage current
and source impedance at the analog input.

Gain error measures the maximum deviation of the last
actual transition and the last ideal transition adjusted
for offset error. This error appears as a change in slope
of the transfer function. The difference in gain error to

Note: For the A/D module to operate in SLEEP,
the A/D clock source must be set to RC
(ADCS1:ADCS0 = 11). To perform an A/D
conversion in SLEEP, ensure the SLEEP
instruction immediately follows the instruc-
tion that sets the GO/DONE bit.
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full scale error is that full scale does not take offset error
into account. Gain error can be calibrated out in soft-
ware.

Linearity error refers to the uniformity of the code
changes. Linearity errors cannot be calibrated out of
the system. Integral non-linearity error measures the
actual code transition versus the ideal code transition
adjusted by the gain error for each code.

Differential non-linearity measures the maximum
actual code width versus the ideal code width. This
measure is unadjusted.

In systems where the device frequency is low, use of
the A/D RC clock is preferred. At moderate to high fre-
quencies, TAD should be derived from the device oscil-
lator. TAD must not violate the minimum and should be
≤ 8 µs for preferred operation. This is because TAD,
when derived from TOSC, is kept away from on-chip
phase clock transitions. This reduces, to a large extent,
the effects of digital switching noise. This is not possible
with the RC derived clock. The loss of accuracy due to
digital switching noise can be significant if many I/O
pins are active.

In systems where the device will enter SLEEP mode
after the start of the A/D conversion, the RC clock
source selection is required. In this mode, the digital
noise from the modules in SLEEP are stopped. This
method gives high accuracy.

7.7 Effects of a RESET

A device reset forces all registers to their reset state.
This forces the A/D module to be turned off, and any
conversion is aborted.

The value that is in the ADRES register is not modified
for a Power-on Reset. The ADRES register will contain
unknown data after a Power-on Reset.

7.8 Connection Considerations

If the input voltage exceeds the rail values (VSS or VDD)
by greater than 0.2V, then the accuracy of the conver-
sion is out of specification.

An external RC filter is sometimes added for anti-alias-
ing of the input signal. The R component should be
selected to ensure that the total source impedance is
kept under the 10 kΩ recommended specification. Any
external components connected (via hi-impedance) to
an analog input pin (capacitor, zener diode, etc.) should
have very little leakage current at the pin.

Note: Care must be taken when using the RA0
pin in A/D conversions due to its proximity
to the OSC1 pin.
  1997 Microchip Technology Inc.



PIC16C71X
TABLE 8-7: STATUS BITS AND THEIR SIGNIFICANCE, PIC16C71 

TABLE 8-8: STATUS BITS AND THEIR SIGNIFICANCE, PIC16C710/711 

TABLE 8-9: STATUS BITS AND THEIR SIGNIFICANCE, PIC16C715

TO PD

1 1 Power-on Reset
0 x Illegal, TO is set on POR
x 0 Illegal, PD is set on POR
0 1 WDT Reset 
0 0 WDT Wake-up
u u MCLR Reset during normal operation
1 0 MCLR Reset during SLEEP or interrupt wake-up from SLEEP

POR BOR TO PD

0 x 1 1 Power-on Reset
0 x 0 x Illegal, TO is set on POR
0 x x 0 Illegal, PD is set on POR
1 0 x x Brown-out Reset
1 1 0 1 WDT Reset 
1 1 0 0 WDT Wake-up
1 1 u u MCLR Reset during normal operation
1 1 1 0 MCLR Reset during SLEEP or interrupt wake-up from SLEEP

PER POR BOR TO PD

1 0 x 1 1 Power-on Reset
x 0 x 0 x Illegal, TO is set on POR
x 0 x x 0 Illegal, PD is set on POR
1 1 0 x x Brown-out Reset
1 1 1 0 1 WDT Reset 
1 1 1 0 0 WDT Wake-up
1 1 1 u u MCLR Reset during normal operation
1 1 1 1 0 MCLR Reset during SLEEP or interrupt wake-up from SLEEP
0 1 1 1 1 Parity Error Reset
0 0 x x x Illegal, PER is set on POR
0 x 0 x x Illegal, PER is set on BOR
  1997 Microchip Technology Inc. DS30272A-page 55



PIC16C71X
FIGURE 8-17: INTERRUPT LOGIC, PIC16C710, 71, 711

FIGURE 8-18: INTERRUPT LOGIC, PIC16C715
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PIC16C71X
Applicable Devices 710 71 711 715
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
Output High Voltage

D090 I/O ports (Note 3) VOH VDD - 0.7 - - V IOH = -3.0 mA, VDD = 4.5V, 
-40°C to +85°C

D090A VDD - 0.7 - - V IOH = -2.5 mA, VDD = 4.5V,
 -40°C to +125°C

D092 OSC2/CLKOUT (RC osc config) VDD - 0.7 - - V IOH = -1.3 mA, VDD = 4.5V, 
-40°C to +85°C

D092A VDD - 0.7 - - V IOH = -1.0 mA, VDD = 4.5V, 
-40°C to +125°C

D130* Open-Drain High Voltage VOD - - 14 V RA4 pin
Capacitive Loading Specs on
Output Pins

D100 OSC2 pin COSC2 - - 15 pF In XT, HS and LP modes when 
external clock is used to drive 
OSC1.

D101 All I/O pins and OSC2 (in RC mode) CIO - - 50 pF

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 11.1 and 
Section 11.2.

Param
No.

Characteristic Sym Min Typ
†

Max Units Conditions

* 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 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.
  1997 Microchip Technology Inc. DS30272A-page 93



PIC16C71X
Applicable Devices 710 71 711 715
11.5 Timing Diagrams and Specifications

FIGURE 11-2: EXTERNAL CLOCK TIMING

TABLE 11-2: EXTERNAL CLOCK TIMING REQUIREMENTS  

Parameter 
No.

Sym Characteristic Min Typ† Max Units Conditions

Fosc External CLKIN Frequency 
(Note 1)

DC — 4 MHz XT osc mode

DC — 4 MHz HS osc mode (-04)

DC — 10 MHz HS osc mode (-10)

DC — 20 MHz HS osc mode (-20)

DC — 200 kHz LP osc mode 

Oscillator Frequency 
(Note 1)

DC — 4 MHz RC osc mode 

0.1 — 4 MHz XT osc mode 

4
5

—
—

20
200

MHz
kHz

HS osc mode 
LP osc mode

1 Tosc External CLKIN Period
(Note 1)

250 — — ns XT osc mode

250 — — ns HS osc mode (-04)

100 — — ns HS osc mode (-10)

50 — — ns HS osc mode (-20)

5 — — µs LP osc mode 

Oscillator Period
(Note 1)

250 — — ns RC osc mode 

250 — 10,000 ns XT osc mode 

250 — 250 ns HS osc mode (-04)

100
50

—
—

250
250

ns
ns

HS osc mode (-10)
HS osc mode (-20)

5 — — µs LP osc mode

2 TCY Instruction Cycle Time (Note 1) 200 — DC ns TCY = 4/FOSC                             

3 TosL,
TosH

External Clock in (OSC1) High 
or Low Time

50 — — ns XT oscillator

2.5 — — µs LP oscillator

10 — — ns HS oscillator

4 TosR,
TosF

External Clock in (OSC1) Rise 
or Fall Time

— — 25 ns XT oscillator

— — 50 ns LP oscillator

— — 15 ns HS oscillator

† 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: Instruction cycle period (TCY) equals four times the input oscillator time-base period. All specified values are based on 
characterization data for that particular oscillator type under standard operating conditions with the device executing 
code. Exceeding these specified limits may result in an unstable oscillator operation and/or higher than expected current 
consumption. All devices are tested to operate at "min." values with an external clock applied to the OSC1/CLKIN pin.
When an external clock input is used, the "Max." cycle time limit is "DC" (no clock) for all devices. OSC2 is disconnected 
(has no loading) for the PIC16C710/711.

OSC1

CLKOUT

Q4 Q1 Q2 Q3 Q4 Q1

1

2

3 3 4 4
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PIC16C71X
Applicable Devices 710 71 711 715
FIGURE 12-12: TYPICAL IDD vs. FREQUENCY (RC MODE @ 22 pF, 25°C)   

FIGURE 12-13: MAXIMUM IDD vs. FREQUENCY (RC MODE @ 22 pF, -40°C TO 85°C)   
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PIC16C71X
Applicable Devices 710 71 711 715
13.2  DC Characteristics: 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) 

Param
No.

Characteristic Sym Min Typ† Max Units Conditions

D001 Supply Voltage VDD 2.5 - 5.5 V LP, XT, RC osc configuration (DC - 4 MHz)

D002* RAM Data Retention 
Voltage (Note 1)

VDR - 1.5 - V Device in SLEEP mode

D003 VDD start voltage to 
ensure internal 
Power-on Reset
signal

VPOR - VSS - V See section on Power-on Reset for details

D004* VDD rise rate to 
ensure internal 
Power-on Reset
signal

SVDD 0.05 - - V/ms See section on Power-on Reset for details

D005 Brown-out Reset 
Voltage

BVDD 3.7 4.0 4.3 V BODEN configuration bit is enabled

D010

D010A

Supply Current 
(Note 2)

IDD -

-

2.0

22.5

3.8

48

mA

µA

XT, RC osc configuration
FOSC = 4 MHz, VDD = 3.0V (Note 4)

LP osc configuration
FOSC = 32 kHz, VDD = 3.0V, WDT disabled

D015 Brown-out Reset
Current (Note 5)

∆IBOR - 300* 500 µA BOR enabled VDD = 5.0V

D020
D021
D021A

Power-down Current 
(Note 3)

IPD -
-
-

7.5
0.9
0.9

30
5
5

µA
µA
µA

VDD = 3.0V, WDT enabled, -40°C to +85°C
VDD = 3.0V, WDT disabled, 0°C to +70°C
VDD = 3.0V, WDT disabled, -40°C to +85°C

D023 Brown-out Reset 
Current (Note 5)

∆IBOR - 300* 500 µA BOR enabled VDD = 5.0V

* 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 1: This is the limit to which VDD can be lowered in SLEEP mode without losing RAM data.

2: The supply current is mainly a function of the operating voltage and frequency. Other factors such as I/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. 

3:  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. 

4:  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.

5: The ∆ 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 114   1997 Microchip Technology Inc.



PIC16C71X
Applicable Devices 710 71 711 715
TABLE 13-7: A/D CONVERTER CHARACTERISTICS:
PIC16LC715-04 (COMMERCIAL, INDUSTRIAL) 

Parameter 
No.

Sym Characteristic Min Typ† Max Units Conditions

NR Resolution — — 8-bits — VREF = VDD, VSS ≤ AIN ≤ VREF

NINT Integral error — — less than 
±1 LSb

— VREF = VDD, VSS ≤ AIN ≤ VREF

NDIF Differential error — — less than 
±1 LSb

— VREF = VDD, VSS ≤ AIN ≤ VREF

NFS Full scale error — — less than 
±1 LSb

— VREF = VDD, VSS ≤ AIN ≤ VREF

NOFF Offset error — — less than 
±1 LSb

— VREF = VDD, VSS ≤ AIN ≤ VREF

— Monotonicity — guaranteed — — VSS ≤ AIN ≤ VREF

VREF Reference voltage 2.5V — VDD + 0.3 V

VAIN Analog input voltage VSS - 0.3 — VREF + 0.3 V

ZAIN Recommended 
impedance of ana-
log voltage source

— — 10.0 kΩ

IAD A/D conversion cur-
rent (VDD)

— 90 — µA Average current consumption when 
A/D is on. (Note 1)

IREF VREF input current 
(Note 2)

— — 1
10

mA
µA

During sampling
All other times

* 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 1: When A/D is off, it will not consume any current other than minor leakage current. The power-down current spec includes 

any such leakage from the A/D module.
2: VREF current is from RA3 pin or VDD pin, whichever is selected as reference input.
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PIC16C71X
Applicable Devices 710 71 711 715
FIGURE 14-12: TYPICAL IDD vs. FREQUENCY (RC MODE @ 22 pF, 25°C)   

FIGURE 14-13: MAXIMUM IDD vs. FREQUENCY (RC MODE @ 22 pF, -40°C TO 85°C)   
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PIC16C71X
Applicable Devices 710 71 711 715
FIGURE 15-3: CLKOUT AND I/O TIMING

TABLE 15-3: 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)

PIC16C71 100 — — ns

PIC16LC71 200 — — ns

19* TioV2osH Port input valid to OSC1↑ (I/O in setup time) 0 — — ns

20* TioR Port output rise time PIC16C71 — 10 25 ns

PIC16LC71 — — 60 ns

21* TioF Port output fall time PIC16C71 — 10 25 ns

PIC16LC71 — — 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 15-1 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
TABLE 15-6: A/D CONVERTER CHARACTERISTICS

Param 
No.

Sym Characteristic Min Typ† Max Units Conditions

A01 NR Resolution — — 8 bits bits VREF = VDD = 5.12V, 
VSS ≤ VAIN ≤ VREF

A02 EABS Absolute error
PIC16C71

— — < ±1 LSb VREF = VDD = 5.12V, 
VSS ≤ VAIN ≤ VREF

PIC16LC71 — — < ±2 LSb VREF = VDD = 3.0V (Note 3)

A03 EIL Integral linearity error
PIC16C71

— — < ±1 LSb VREF = VDD = 5.12V, 
VSS ≤ VAIN ≤ VREF

PIC16LC71 — — < ±2 LSb VREF = VDD = 3.0V (Note 3)

A04 EDL Differential linearity error
PIC16C71

— — < ±1 LSb VREF = VDD = 5.12V, 
VSS ≤ VAIN ≤ VREF

PIC16LC71 — — < ±2 LSb VREF = VDD = 3.0V (Note 3)

A05 EFS Full scale error
PIC16C71

— — < ±1 LSb VREF = VDD = 5.12V, 
VSS ≤ VAIN ≤ VREF

PIC16LC71 — — < ±2 LSb VREF = VDD = 3.0V (Note 3)

A06 EOFF Offset error
PIC16C71

— — < ±1 LSb VREF = VDD = 5.12V, 
VSS ≤ VAIN ≤ VREF

PIC16LC71 — — < ±2 LSb VREF = VDD = 3.0V (Note 3)

A10 — Monotonicity — guaranteed — — VSS ≤ VAIN ≤ VREF

A20 VREF Reference voltage 3.0V — VDD + 0.3 V

A25 VAIN Analog input voltage VSS - 0.3 — VREF V

A30 ZAIN Recommended impedance of analog 
voltage source

— — 10.0 kΩ

A40 IAD A/D conversion current (VDD) — 180 — µA Average current consump-
tion when A/D is on. (Note 1)

A50 IREF VREF input current (Note 2)

PIC16C71

10

—

—

—

1000

40

µA

µA

During VAIN acquisition.
Based on differential of 
VHOLD to VAIN.
To charge CHOLD see 
Section 7.1.
During A/D Conversion cycle

PIC16LC71

—

—

—

—

1

10

mA

µA

During VAIN acquisition.
Based on differential of 
VHOLD to VAIN.
To charge CHOLD see 
Section 7.1.
During A/D Conversion cycle

* 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 1: When A/D is off, it will not consume any current other than minor leakage current. The power-down current spec includes 

any such leakage from the A/D module.
2: VREF current is from RA3 pin or VDD pin, whichever is selected as reference input.
3: These specifications apply if VREF = 3.0V and if VDD ≥ 3.0V. VAIN must be between VSS and VREF.
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PIC16C71X
Applicable Devices 710 71 711 715
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FIGURE 16-10: VIH, VIL OF MCLR, T0CKI AND OSC1 (IN RC MODE) VS. VDD

FIGURE 16-11: VTH (INPUT THRESHOLD VOLTAGE) OF OSC1 INPUT (IN XT, HS, AND LP MODES) 
VS. VDD
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PIC16C71X
17.2 18-Lead Plastic Dual In-line (300 mil) (P)

Package Group:  Plastic Dual In-Line (PLA)

Symbol

Millimeters Inches

Min Max Notes Min Max Notes

α 0° 10° 0° 10°
A – 4.064 – 0.160

A1 0.381 – 0.015 –
A2 3.048 3.810 0.120 0.150
B 0.355 0.559 0.014 0.022

B1 1.524 1.524 Reference 0.060 0.060 Reference
C 0.203 0.381 Typical 0.008 0.015 Typical
D 22.479 23.495 0.885 0.925

D1 20.320 20.320 Reference 0.800 0.800 Reference
E 7.620 8.255 0.300 0.325

E1 6.096 7.112 0.240 0.280
e1 2.489 2.591 Typical 0.098 0.102 Typical
eA 7.620 7.620 Reference 0.300 0.300 Reference
eB 7.874 9.906 0.310 0.390
L 3.048 3.556 0.120 0.140
N 18 18 18 18
S 0.889 – 0.035 –
S1 0.127 – 0.005 –

N

Pin No. 1
Indicator
Area

E1 E

S
D

B1

B
D1

Base
Plane

Seating
Plane

S1

A1 A2 A

L

e1

α
C

eA

eB
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PIC16C71X
17.3 18-Lead Plastic Surface Mount (SOIC - Wide, 300 mil Body)(SO)

Package Group:  Plastic SOIC  (SO)

Symbol

Millimeters Inches

Min Max Notes Min Max Notes

α 0° 8° 0° 8°
A 2.362 2.642 0.093 0.104

A1 0.101 0.300 0.004 0.012
B 0.355 0.483 0.014 0.019
C 0.241 0.318 0.009 0.013
D 11.353 11.735 0.447 0.462
E 7.416 7.595 0.292 0.299
e 1.270 1.270 Reference 0.050 0.050 Reference
H 10.007 10.643 0.394 0.419
h 0.381 0.762 0.015 0.030
L 0.406 1.143 0.016 0.045
N 18 18 18 18

CP – 0.102 – 0.004

B

e

N

Index
Area

Chamfer
h x 45°

αE H

1 2 3

CP

h x 45°

C

L

Seating
Plane

Base
Plane

D

A1 A
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PIC16C71X
17.4 20-Lead Plastic Surface Mount (SSOP - 209 mil Body 5.30 mm) (SS)

Note 1: Dimensions D1 and E1 do not include mold protrusion. Allowable mold protrusion is 0.25m/m (0.010”) per 
side. D1 and E1 dimensions including mold mismatch.

2: Dimension “b” does not include Dambar protrusion, allowable Dambar protrusion shall be 0.08m/m 
(0.003”)max.

3: This outline conforms to JEDEC MS-026.

Package Group:  Plastic SSOP

Symbol

Millimeters Inches

Min Max Notes Min Max Notes

α 0° 8° 0° 8°
A 1.730 1.990 0.068 0.078

A1 0.050 0.210 0.002 0.008
B 0.250 0.380 0.010 0.015
C 0.130 0.220 0.005 0.009
D 7.070 7.330 0.278 0.289
E 5.200 5.380 0.205 0.212
e 0.650 0.650 Reference 0.026 0.026 Reference
H 7.650 7.900 0.301 0.311
L 0.550 0.950 0.022 0.037
N 20 20 20 20

CP - 0.102 - 0.004

Index
area

N

H

1 2 3

E

e B

CP

D

A

A1

Base plane

Seating plane

L

C
α
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PIC16C71X
APPENDIX C:  WHAT’S NEW
1. Consolidated all pin compatible 18-pin A/D

based devices into one data sheet.
DS30272A-page 162
APPENDIX D:  WHAT’S CHANGED
1. Minor changes, spelling and grammatical

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.
  1997 Microchip Technology Inc.
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RA4/T0CKI ................................................................... 9
RB0/INT ....................................................................... 9
RB1 .............................................................................. 9
RB2 .............................................................................. 9
RB3 .............................................................................. 9
RB4 .............................................................................. 9
RB5 .............................................................................. 9
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Pinout Descriptions
PIC16C71 .................................................................... 9
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PIC16C715 .................................................................. 9
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POP ................................................................................... 23
POR ............................................................................. 53, 54

Oscillator Start-up Timer (OST) ........................... 47, 53
Power Control Register (PCON) ................................ 54
Power-on Reset (POR) ............................ 47, 53, 57, 58
Power-up Timer (PWRT) ..................................... 47, 53
Time-out Sequence .................................................... 54
Time-out Sequence on Power-up .............................. 59
TO ........................................................................ 52, 55

POR bit ........................................................................ 22, 54
Port RB Interrupt ................................................................ 63
PORTA ......................................................................... 57, 58
PORTA Register .................................................... 14, 15, 25
PORTB ......................................................................... 57, 58
PORTB Register .................................................... 14, 15, 27
Power-down Mode (SLEEP) .............................................. 66
Prescaler, Switching Between Timer0 and WDT ............... 35
PRO MATE  II Universal Programmer .............................. 85
Program Branches ............................................................... 7
Program Memory

Paging ........................................................................ 23
Program Memory Maps

PIC16C71 .................................................................. 11
PIC16C710 ................................................................ 11
PIC16C711 ................................................................ 11
PIC16C715 ................................................................ 11

Program Verification .......................................................... 67
PS0 bit ............................................................................... 18
PS1 bit ............................................................................... 18
PS2 bit ............................................................................... 18
PSA bit ............................................................................... 18
PUSH ................................................................................. 23
PWRT

Power-up Timer (PWRT) ........................................... 53
PWRTE bit ................................................................... 47, 48

R
RBIE bit .............................................................................. 19
RBIF bit .................................................................. 19, 27, 63
RBPU bit ............................................................................ 18
RC ...................................................................................... 54
RC Oscillator ................................................................ 51, 54
Read-Modify-Write ............................................................. 30
Register File ....................................................................... 12
Registers

Maps
PIC16C71 .......................................................... 12
PIC16C710 ........................................................ 12
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PIC16C711 .........................................................13
PIC16C715 .........................................................13

Reset Conditions ........................................................56
Summary ............................................................. 14–??

Reset ........................................................................... 47, 52
Reset Conditions for Special Registers ..............................56
RP0 bit ......................................................................... 12, 17
RP1 bit ................................................................................17

S
SEEVAL  Evaluation and Programming System ...............87
Services

One-Time-Programmable (OTP) Devices ....................5
Quick-Turnaround-Production (QTP) Devices ..............5
Serialized Quick-Turnaround Production (SQTP) 
Devices .........................................................................5

SLEEP ......................................................................... 47, 52
Software Simulator (MPLAB  SIM) ...................................87
Special Features of the CPU ..............................................47
Special Function Registers

PIC16C71 ...................................................................14
PIC16C710 .................................................................14
PIC16C711 .................................................................14

Special Function Registers, Section ...................................14
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Overflows ....................................................................23
Underflow ...................................................................23

STATUS Register ...............................................................17

T
T0CS bit ..............................................................................18
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Timer0
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Timers

Timer0
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Increment Delay .................................................33
Interrupt ..............................................................31
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Prescaler ............................................................34
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Switching Prescaler Assignment ........................35
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Timing .................................................................31
TMR0 Interrupt ...................................................63

Timing Diagrams
A/D Conversion ....................................... 100, 124, 146
Brown-out Reset .................................................. 53, 97
CLKOUT and I/O ....................................... 96, 119, 142
External Clock Timing ................................ 95, 118, 141
Power-up Timer ................................................. 97, 143
Reset ................................................................. 97, 143
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Timer0 with External Clock .........................................33
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