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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 -
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PIC16C/71X

2.0 PIC16C71X DEVICE VARIETIES

A variety of frequency ranges and packaging options
are available. Depending on application and production
requirements, the proper device option can be selected
using the information in the PIC16C71X Product Iden-
tification System section at the end of this data sheet.
When placing orders, please use that page of the data
sheet to specify the correct part number.

For the PIC16C71X family, there are two device “types”
as indicated in the device number:

1. C, as in PIC16C71. These devices have
EPROM type memory and operate over the
standard voltage range.

2. LC, as in PIC16LC71. These devices have
EPROM type memory and operate over an
extended voltage range.

2.1 UV Erasable Devices

The UV erasable version, offered in CERDIP package
is optimal for prototype development and pilot
programs. This version can be erased and
reprogrammed to any of the oscillator modes.

Microchip's PICSTARTY Plus and PRO MATE" Il
programmers both support programming of the
PIC16C71X.

2.2 One-Time-Programmable (OTP)
Devices

The availability of OTP devices is especially useful for
customers who need the flexibility for frequent code
updates and small volume applications.

The OTP devices, packaged in plastic packages, per-
mit the user to program them once. In addition to the
program memory, the configuration bits must also be
programmed.

2.3 Quick-Turnaround-Production (QTP)
Devices

Microchip offers a QTP Programming Service for fac-
tory production orders. This service is made available
for users who choose not to program a medium to high
quantity of units and whose code patterns have stabi-
lized. The devices are identical to the OTP devices but
with all EPROM locations and configuration options
already programmed by the factory. Certain code and
prototype verification procedures apply before produc-
tion shipments are available. Please contact your local
Microchip Technology sales office for more details.

2.4 Serialized Quick-Turnaround
Production (SQTPSM) Devices

Microchip offers a unique programming service where
a few user-defined locations in each device are pro-
grammed with different serial numbers. The serial num-
bers may be random, pseudo-random, or sequential.

Serial programming allows each device to have a
unique number which can serve as an entry-code,
password, or ID number.
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PIC16C71X

FIGURE 4-5: PIC16C711 REGISTER FILE FIGURE 4-6: PIC16C715 REGISTER FILE
MAP MAP
File File File File
Address Address Address Address
1 1)
e
01lh TMRO OPTION 81h ozh BCL BOL 82h
02h PeL PeL 82h 03h STATUS STATUS 83h
03h STATUS STATUS 83h 0ah =R TSR 84h
04h FSR FSR 84n 05h PORTA TRISA 85h
05h PORTA TRISA 85h 06h PORTB TRISB 86h
06h PORTB TRISB 86h o7h 87h
07h PCON 87h h a8h
08h| ADCONO ADCONI | 88h 08
0%h| ADRES ADRES 89h 09h 892
0Ah PCLATH PCLATH 8Ah 822 ::l)\ICTLC':A-Or: ::;\ICTI_C':ASE Sgh
0Bh INTCON INTCON 8Bh och PIRL SIEL ach
0Ch 8Ch
General 0Dh 8Dh
Purpose
General Register OEh PCON 8Eh
Purpose OFh 8Fh
Register Mapped 10h 90h
in Bank 01 0
11h 91h
4Fh CFh 12h 92h
50h DOh 13h 93h
14h 94h
15h 95h
16h 96h
\‘\ 17h 97h
18h 98h
_\ 19h 99h
1Ah 9Ah
7Eh FEh 1Bh 9Bh
1Ch 9Ch
Bank O Bank 1
an an 1Dh 9Dh
Unimpl ted dat locati d 1Eh ADRES 9Eh
nimplemented data memory locations, rea
I:I as 0" 1Fh| ADCONO ADCON1 9Fh
Note 1: Not a physical register. 20h AOh
2: These locations are unimplemented in Bank 1. General General
Any access to these locations will access the Purpose Purpose
corresponding Bank O register. Register Register BFh
COh
v/_\
\_//_\
7Fh FFh
Bank O Bank 1
|:| Unimplemented data memory locations, read
as'0'.
Note 1: Not a physical register.
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PIC16C71X

TABLE 8-12: INITIALIZATION CONDITIONS FOR ALL REGISTERS, PIC16C710/71/711
Register Power-on Reset, MCLR Resets Wake-up via
Brown-out Reset® WDT Reset WDT or
Interrupt
w XXXX XXXX uuuu uuuu uuuu uuuu
INDF N A N A N A
TMRO XXXX XXXX uuuu uuuu uuuu uuuu
PCL 0000h 0000h PC + 1@
STATUS 0001 1xxx 000q quuu(3) uuug quuu(3)
FSR XXXX XXXX uuuu uuuu uuuu uuuu
PORTA ---x 0000 ---u 0000 ---Uu uuuu
PORTB XXXX XXXX uuuu uuuu uuuu uuuu
PCLATH ---0 0000 ---0 0000 ---Uu uuuu
INTCON 0000 000x 0000 000u uuuu uuuu®
ADRES XXXX XXXX uuuu uuuu uuuu uuuu
ADCONO 00- 0 0000 00- 0 0000 uu-u uuuu
OPTION 1111 1111 1111 1111 uuuu uuuu
TRISA ---1 1111 ---1 1111 ---U uuuu
TRISB 1111 1111 1111 1111 uuuu uuuu
pPcoN® | ---- - Ou | ---- - 31T uu
ADCON1 |  ---- -- oo | eee- - oo | ee-- - uu
Legend: u =unchanged, x = unknown, - = unimplemented bit, read as '0', q = value depends on condition

Note 1: One or more bits in INTCON will be affected (to cause wake-up).
2: When the wake-up is due to an interrupt and the GIE bit is set, the PC is loaded with the interrupt vector

(0004h).

3: See Table 8-10 for reset value for specific condition.
4: The PCON register is not implemented on the PIC16C71.
5: Brown-out reset is not implemented on the PIC16C71.

0 1997 Microchip Technology Inc.
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PIC16C/71X

FIGURE 8-14: EXTERNAL POWER-ON
RESET CIRCUIT (FOR SLOW
VDD POWER-UP)

FIGURE 8-15: EXTERNAL BROWN-OUT
PROTECTION CIRCUIT 1

VDD

R1
MCLR

c PIC16CXX

I

Note 1: External Power-on Reset circuit is
required only if VDD power-up slope is too
slow. The diode D helps discharge the
capacitor quickly when VDD powers down.

2: R <40 kQ is recommended to make sure
that voltage drop across R does not violate
the device’s electrical specification.

3: R1=100Q to 1 kQ will limit any current
flowing into MCLR from external capacitor
C in the event of MCLR/VPP pin break-
down due to Electrostatic Discharge
(ESD) or Electrical Overstress (EOS).

VDD * . VDD
33k
10k MCLR
7AN 40k | pic16exx

Note 1: This circuit will activate reset when VDD
goes below (Vz + 0.7V) where Vz = Zener
voltage.

2: Internal brown-out detection on the
PIC16C710/711/715 should be disabled
when using this circuit.

3: Resistors should be adjusted for the char-
acteristics of the transistor.

FIGURE 8-16: EXTERNAL BROWN-OUT
PROTECTION CIRCUIT 2

VDD ¢ ’ VDD
R1
Q1
MCLR
R2
40k PIC16CXX

Note 1: This brown-out circuit is less expensive,
albeit less accurate. Transistor Q1 turns
off when VDD is below a certain level
such that:

R1

. =07V
Vbb* =iTRD

2: Internal brown-out detection on the
PIC16C710/711/715 should be disabled
when using this circuit.

3: Resistors should be adjusted for the
characteristics of the transistor.

DS30272A-page 60
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PIC16C/71X

8.8 Power-down Mode (SLEEP)

Power-down mode is entered by executing a SLEEP
instruction.

If enabled, the Watchdog Timer will be cleared but
keeps running, the PD bit (STATUS<3>) is cleared, the
TO (STATUS<4>) bit is set, and the oscillator driver is
turned off. The 1/O ports maintain the status they had,
before the SLEEP instruction was executed (driving
high, low, or hi-impedance).

For lowest current consumption in this mode, place all
I/O pins at either VDD, or Vss, ensure no external cir-
cuitry is drawing current from the 1/0O pin, power-down
the A/D, disable external clocks. Pull all I/O pins, that
are hi-impedance inputs, high or low externally to avoid
switching currents caused by floating inputs. The
TOCKI input should also be at Vbb or Vss for lowest
current consumption. The contribution from on-chip
pull-ups on PORTB should be considered.

The MCLR pin must be at a logic high level (VIiHMC).
8.8.1 WAKE-UP FROM SLEEP

The device can wake up from SLEEP through one of
the following events:

1. External reset input on MCLR pin.

2. Watchdog Timer Wake-up (if WDT was
enabled).

3. Interrupt from INT pin, RB port change, or some
Peripheral Interrupts.

External MCLR Reset will cause a device reset. All
other events are considered a continuation of program
execution and cause a "wake-up”. The TO and PD bits
in the STATUS register can be used to determine the
cause of device reset. The PD bit, which is set on
power-up, is cleared when SLEEP is invoked. The TO bit
is cleared if a WDT time-out occurred (and caused
wake-up).

The following peripheral interrupts can wake the device
from SLEEP:

1. TMRL1 interrupt. Timerl must be operating as
an asynchronous counter.

2. A/D conversion (when A/D clock source is RC).

Other peripherals cannot generate interrupts since dur-
ing SLEEP, no on-chip Q clocks are present.

When the SLEEP instruction is being executed, the next
instruction (PC + 1) is pre-fetched. For the device to
wake-up through an interrupt event, the corresponding
interrupt enable bit must be set (enabled). Wake-up is
regardless of the state of the GIE bit. If the GIE bit is
clear (disabled), the device continues execution at the
instruction after the SLEEP instruction. If the GIE bit is
set (enabled), the device executes the instruction after
the SLEEP instruction and then branches to the inter-
rupt address (0004h). In cases where the execution of
the instruction following SLEEP is not desirable, the
user should have a NCP after the SLEEP instruction.

8.8.2  WAKE-UP USING INTERRUPTS

When global interrupts are disabled (GIE cleared) and
any interrupt source has both its interrupt enable bit
and interrupt flag bit set, one of the following will occur:

« If the interrupt occurs before the the execution of
a SLEEP instruction, the SLEEP instruction will
complete as a NOP. Therefore, the WDT and WDT
postscaler will not be cleared, the TO bit will not
be set and PD bits will not be cleared.

« If the interrupt occurs during or after the execu-
tion of a SLEEP instruction, the device will immedi-
ately wake up from sleep . The SLEEP instruction
will be completely executed before the wake-up.
Therefore, the WDT and WDT postscaler will be
cleared, the TO bit will be set and the PD bit will
be cleared.

Even if the flag bits were checked before executing a
SLEEP instruction, it may be possible for flag bits to
become set before the SLEEP instruction completes. To
determine whether a SLEEP instruction executed, test
the PD bit. If the PD bit is set, the SLEEP instruction was
executed as a NOP.

To ensure that the WDT is cleared, a CLRADT instruc-
tion should be executed before a SLEEP instruction.

DS30272A-page 66
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NOTES:
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IORWF Inclusive OR W with f
Syntax: [ label] 1ORWF fd
Operands: 0<f<127
d 0J[0,1]
Operation: (W) .OR. (f) - (dest)
Status Affected: Z
Encoding: | 00 | 0100 | dff f | fFEFf |
Description: Inclusive OR the W register with regis-
ter 'f'. If 'd" is O 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 Process | Write to
register data dest
"
Example | ORWF RESULT, 0
Before Instruction
RESULT =  0x13
w = 0x91
After Instruction
RESULT =  0x13
w = 0x93
z = 1
MOVF Move f
Syntax: [ label] MOVF fd
Operands: 0<f<127
d 0J[0,1]
Operation: (f) - (dest)
Status Affected: Z
Encoding: | 00 | 1000 | dfff | fFEFf |
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 Process | Write to
register data dest
Example MOVF FSR, 0

After Instruction
W = value in FSR register
zZ =1

MOVLW Move Literal to W

Syntax: [ label] MOVLW k

Operands: O0<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 Process | Write to
literal 'k’ data W
Example MOVLW  Ox5A
After Instruction
W = Ox5A
MOVWF Move W to f
Syntax: [ label] MOVWF f
Operands: 0<f<127
Operation: wW) - (f)
Status Affected:  None
Encoding: | 00 | 0000 | 1 ff | ffff |
Description: Move data from W register to register
f
Words: 1
Cycles: 1
Q Cycle Activity: Q1 Q2 Q3 Q4
Decode Read Process Write
register data register 'f'
'
Example MOVWF OPTI ON_REG
Before Instruction
OPTION = OXFF
W = Ox4F
After Instruction
OPTION = Ox4F
W = Ox4F

DS30272A-page 78

0 1997 Microchip Technology Inc.



PIC16C71X

NOP No Operation RETFIE Return from Interrupt
Syntax: [ label] NOP Syntax: [ label] RETFIE
Operands: None Operands: None
Operation: No operation Operation: TOS - PC,
Status Affected:  None 1-GIE
Encoding: [ 00 Joooo [oxxo [oooo | Status Affected: ~ None
Description: No operation. Encoding: | 00 | 0000 | 0000 | 1001 |
Words: 1 Description: Return from Interrupt. St_ack is POPed
and Top of Stack (TOS) is loaded in
Cycles: 1 the PC. Interrupts are enabled by set-
A ting Global Interrupt Enable bit, GIE
Q Cycle Activity: Q1 Q2 Q3 Q4 (INTCON<7>). This is a two cycle
| Decode | NOP | NOP | NOP | instruction.
Words: 1
Example NOP Cycles: 2
Q Cycle Activity: Q1 Q2 Q3 Q4
1st Cycle Decode NOP Set the | Pop from
GIE bit | the Stack
2nd Cycle NOP NOP NOP NOP
Example RETFI E
After Interrupt
PC = TOS
GIE = 1
OPTION Load Option Register
Syntax: [ label] OPTION
Operands: None
Operation: (W) - OPTION
Status Affected: None
Encoding: | oo [oooo [o110 [o010
Description: The contents of the W register are
loaded in the OPTION register. This
instruction is supported for code com-
patibility with PIC16C5X products.
Since OPTION is a readable/writable
register, the user can directly address
it.
Words: 1
Cycles:
Example

To maintain upward compatibility
with future PIC16CXX products, do
not use this instruction.

0 1997 Microchip Technology Inc.
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SLEEP SUBLW Subtract W from Literal
Syntax: [ label] SLEEP Syntax: [ label] ~ SUBLW k
Operands: None Operands: 0<k<255
Operation: 00h - WDT, Operation: k-(W) - (W)
0 - WDT prescaler, Status Affected: C,DC, Z
15 TO, P
0 B5 Encoding: | 11 | 110x | Kkkk | kkkk |
. T B Description: The W register is subtracted (2's comple-
Status Affected: TO, PD ment method) from the eight bit literal 'k'.
Encoding: | 00 | 0000 | 0110 | 0011 | The result is placed in the W register.
Description: The power-down status bit, PD is Words: 1
cleared. Time-out status bit, TO is .
set. Watchdog Timer and its pres- Cycles: 1
caler are cleared. Q Cycle Activity: Q1 Q2 Q3 Q4
The processor is put into SLEEP Decode Read Process | Write to W
mode with the oscillator stopped. literal 'k’ data
See Section 8.8 for more details.
Words: 1 Example 1: SUBLW  0x02
Cycles: 1 Before Instruction
Q Cycle Activity: Q1 Q2 Q3 Q4 W = 1
Decode | NOP NOP | Goto c = 7
Sleep Z = ?
After Instruction
Example: SLEEP W o= 1
C = 1;resultis positive
Z = 0
Example 2: Before Instruction
W = 2
c = ?
Z = ?
After Instruction
W = 0
c = 1; resultis zero
z = 1
Example 3: Before Instruction
W = 3
c = ?
Z = ?
After Instruction
W = OxFF
C = 0;resultis nega-
tive
zZ = 0
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|Applicable Devices [710]71|711[715]

111

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

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

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

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

ensure internal Power-

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

internal Power-on Reset

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

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

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

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

(Note 5)

Note 1:

These parameters are characterized but not tested.

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

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

The supply current is mainly a function of the operating voltage and frequency. Other factors such as 1/O pin
loading and switching rate, oscillator type, internal code execution pattern, and temperature also have an
impact on the current consumption.

The test conditions for all IDD measurements in active operation mode are:

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

MCLR = VDD; WDT enabled/disabled as specified.

The power-down current in SLEEP mode does not depend on the oscillator type. Power-down current is
measured with the part in SLEEP mode, with all I/O pins in hi-impedance state and tied to VDD and Vss.
For RC osc configuration, current through Rext is not included. The current through the resistor can be esti-
mated by the formula Ir = VDD/2Rext (mA) with Rext in kOhm.

The A current is the additional current consumed when this peripheral is enabled. This current should be
added to the base IDD or IPD measurement.
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|Applicable Devices [710]71|711[715]

FIGURE 11-6: TIMERO EXTERNAL CLOCK TIMINGS

RA4/TOCKI /

41

40

TMRO

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

TABLE 11-5: TIMERO EXTERNAL CLOCK REQUIREMENTS
Param Sym [Characteristic Min Typt| Max | Units|Conditions
No.
40 TtOH |TOCKI High Pulse Width No Prescaler 0.5Tcy + 20* — | — | ns [Mustalso meet
With Prescaler 10* — — ns |Parameter 42
41 TtOL | TOCKI Low Pulse Width No Prescaler 0.5Tcy + 20* — | = NS | Must also meet
With Prescaler 10* — | — | ns |parameter 42
42 TtOP | TOCKI Period Greater of: — — ns |N = prescale value
20 ns or_Tcy + 40* (2, 4,..., 256)
N
48 Tcke2tmrl | Delay from external clock edge to timer increment 2Tosc — |7Tosc| —

*  These parameters are characterized but not tested.

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

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

FIGURE 12-16: TYPICAL Ipp vs. FREQUENCY (RC MODE @ 300 pF, 25°C)
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1000 5.0V
45V
800 4.0V
3.5V
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FIGURE 12-17: MAXIMUM IDD vs. FREQUENCY (RC MODE @ 300 pF, -40°C TO 85°C)
1200 6.0V
5.5V
1000 5.0V
45V
800 4.0V
3.5V
_ 3.0V
< 600
§ 2.5V
400
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200 /?/
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FIGURE 12-18: TYPICAL IpD vs.
CAPACITANCE @ 500 kHz
(RC MODE)

600
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400
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100

0
20 pF 100 pF 300 pF
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FIGURE 12-19: TRANSCONDUCTANCE(gm)
OF HS OSCILLATOR vs. VDD

TABLE 12-1: RC OSCILLATOR
FREQUENCIES

4.0 T T
Max -40°C
35 /
3.0
/

< 25 T Typ 25°C
2 20 : —
- T
S 15 Min 85°C |——

o / |

0.5 —

] —

0390 35 40 45 50 55 60 65 70

Shaded area is VoD(Volts)
beyond recommended range

FIGURE 12-20: TRANSCONDUCTANCE(gm)
OF LP OSCILLATOR vs. VDD

110 T
100 Max -40°C
90
80
70
60 Typ 25°C
50
40
30

20 = Min 85°C
10 L]

gm(uA/V)

| —

3.0 25 3.0 35 40 45 50 55 60 65 7.0
VDD(Volts)

Shaded areas are
beyond recommended range

Average
Cext Rext

Fosc @ 5V, 25°C
22 pF 5k 4.12 MHz +1.4%
10k 2.35 MHz +1.4%
100k 268 kHz +1.1%
100 pF 3.3k 1.80 MHz +1.0%
5k 1.27 MHz +1.0%
10k 688 kHz +1.2%
100k 77.2 kHz +1.0%
300 pF 3.3k 707 kHz +1.4%
5k 501 kHz +1.2%
10k 269 kHz +1.6%
100k 28.3 kHz +1.1%

The percentage variation indicated here is part to
part variation due to normal process distribution. The
variation indicated is +3 standard deviation from
average value for VbD = 5V.

FIGURE 12-21: TRANSCONDUCTANCE(gm)
OF XT OSCILLATOR vs. VDD

1000 T
900 .
Max -40°C | —
800 — ]
700
S 600 Typ 25°C —
£ 500 B
E 400 —]
/ B o L
300 ﬂ Rl
200 —
100 1
0

20 25 30 35 40 45 50 55 6.0 65 7.0

Shaded areas are VDD(Volts)
beyond recommended range
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|Applicable Devices [710]71|711[715]

13.2 DC Characteristics: PIC16LC715-04 (Commercial, Industrial)

Standard Operating Conditions (unless otherwise stated)

DC CHARACTERISTICS Operating temperature  0°C < TA £ +70°C (commercial)
-40°C < TA < +85°C (industrial)
Param Characteristic Sym | Min | Typt | Max | Units Conditions
No.
D001 Supply Voltage VDD 25 - 55 V | LP, XT, RC osc configuration (DC - 4 MHz)
D002* RAM Data Retention |VDR - 15 - V | Device in SLEEP mode
Voltage (Note 1)

D003 VDD start voltage to | VPOR - Vss - V | See section on Power-on r details

ensure internal

Power-on Reset
signal m

D004* VDD rise rate to Svbb | 0.05 - - V/ms | See section on ov\ﬁ‘\r-/oﬁ setfor details
ensure internal
Power-on Reset
signal

D005 Brown-out Reset BvDD 3.7 40 | 4.3
Voltage

o
BODEN éﬁﬁ'\gﬁ?@it is enabled
D010 Supply Current IDD - 20 | 3.8

sC ?sgﬁiguration
(Note 2) 4WHz; VDD = 3.0V (Note 4)

D015 Brown-out Reset AIBOR - 300~ 0 }OR enabled VDD = 5.0V
Current (Note 5)

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

HA | BOR enabled VDD = 5.0V

Y,
?
DO10A - 225 | 48 P ssc configuration
F = 32 kHz, VDD = 3.0V, WDT disabled
1)
HA

D021 (Note 3)
D0O21A

D023 Brown-out Reset
Current (Note 5)

D020 Power-down Current |IPD - %\3&

* These parameters args

/DD £aR be lowered in SLEEP mode without losing RAM data.
ainly g function of the operating voltage and frequency. Other factors such as 1/0O pin

ng
csdi ions fopall Ibb measurements in active operation mode are:

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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PIC16C71X

|Applicable Devices |710[71[711|715]
14.0 DC AND AC CHARACTERISTICS GRAPHS AND TABLES FOR PIC16C715

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 outside specified operating range (i.e., outside specified Vbb
range). This is for information only and devices are guaranteed to operate properly only within the specified
range.

Note: The data presented in this section is a statistical summary of data collected on units from diffefent lots over

a period of time and matrix samples. 'Typical' represents the mean of the distribution at, 25°C, \while ‘'max’
or 'min’ represents (mean +30) and (mean -30) respectively where o is standard deviajion.
FIGURE 14-1: TYPICAL IpD vs. VDD (WDT DISABLED, RC MODE) \
35

)

) L
m Q

z A~
ray V
o
. Wi
10 AN
QK Shaded area is beyond
5 — | \/ recommended range.
0
2.5 0 35 4.0 4.5 5.0 55 6.0
VDD(Volts)
FIGURE 14-2: MAXlMJJM:/u@. %Q (W6T DISABLED, RC MODE)
10.000
85°C
70°C
25°C
——0°C
L — L —— 1 [ ——-40°C
0.010
Shaded area is beyond
recommended range.
0.001
25 3.0 35 4.0 4.5 5.0 5.5 6.0
VDD(Volts)
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PIC16C/71X

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

FIGURE 15-5: TIMERO EXTERNAL CLOCK TIMINGS

RA4/TOCKI /

TMRO

- 41

40

X

Note: Refer to Figure 15-1 for load conditions.

TABLE 15-5: TIMERO EXTERNAL CLOCK REQUIREMENTS
Param | Sym |Characteristic Min Typt| Max | Units|Conditions
No.
40* TtOH | TOCKI High Pulse Width No Prescaler 0.5Tcy + 20 — | — | ns |Mustalso meet
With Prescaler 10 — — ns |Parameter 42
41* TtOL | TOCKI Low Pulse Width No Prescaler 0.5Tcy + 20 — | — ns | Must also meet
With Prescaler 10 — | — | ns |parameter 42
42* TtOP | TOCKI Period No Prescaler Tcy + 40 — — ns |N = prescale value
With Prescaler Greater of: (2. 4,.... 256)
20 nsorTcy + 40
N
* These parameters are characterized but not tested.
T Data in "Typ" column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only and are not
tested.
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Data based on matrix samples. See first page of this section for details.

PIC16C/71X

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

FIGURE 16-4: TYPICAL RC OSCILLATOR
FREQUENCY vs. VDD

Fosc (MHz)

.8
[
LT R =3.3k
|
—

7

\
6 —— R=4.7k —]
5
4

\

T R=1
— Ok
3 —
2
Cext =300 pF, T = 25°C
A
R =100k
0
3.0 3.5 4.0 4.5 5.0 55 6.0

TABLE 16-1: RC OSCILLATOR
FREQUENCIES
Average
Cext Rext
Fosc @ 5V, 25°C
20 pF 4.7k 4.52 MHz +17.35%
10k 2.47 MHz +10.10%
100k 290.86 kHz [+11.90%
100 pF 3.3k 1.92 MHz +9.43%
4.7k 1.49 MHz +9.83%
10k 788.77 kHz |+£10.92%
100k 88.11 kHz +16.03%
300 pF 3.3k 726.89 kHz |+10.97%
4.7k 573.95kHz |+10.14%
10k 307.31 kHz |£10.43%
100k 33.82 kHz +11.24%

VDD (Volts)

The percentage variation indicated here is part to part
variation due to normal process distribution. The varia-
tion indicated is +3 standard deviation from average
value for VbD = 5V.

FIGURE 16-6: TYPICAL IpPD vs. VDD
WATCHDOGTIMER ENABLED
25°C

FIGURE 16-5: TYPICAL IpD vs.VDD
WATCHDOG TIMER
DISABLED 25°C

IPD (UA)
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0.3

0.2

0.1

0.0

3.0 35 40 45 50
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55 6.0

14
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10

IPD (LA)
o

R4
e

3.0 35 40 45 50 55 6.0
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Data based on matrix samples. See first page of this section for details.

PIC16C/71X

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

FIGURE 16-21: loL vs. VoL, VDD = 3V

FIGURE 16-22: loL vs.VoL, VDD = 5V

VoL (Volts)
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PIC16C/71X

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

Qg? HHHHHEEERE | /—_}S_\
I e
T

B 1 s -

123

C

J
;

e
—_— |- —><—¢

1_'5 = l A /— Base plane
CP—— L ::‘¥
T T Seating plane

- D > Al

Package Group: Plastic SSOP

Millimeters Inches
Symbol Min Max Notes Min Max Notes
a 0° 8° 0° 8°
A 1.730 1.990 0.068 0.078
Al 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

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.
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PIC16C71X PRODUCT IDENTIFICATION SYSTEM

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

PART NO. -XX X /XX XXX Examples
—|__| Pattern: QTP, SQTP, Code or Special Requirements a) PIC16C71 - 04/P 301

Package: JW = Windowed CERDIP Commercial Temp.,
SO = SOIC o PDIP Package, 4 MHz,
SP = glslnpny plastic dip normal VDD limits, QTP
ss — SSOP pattern #301

Temperature - = 0°Cto +70°C

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

Frequency 04 = 200 kHz (PIC16C7X-04)

Range: 04 = 4 MHz
10 = 10 MHz
20 = 20 MHz

Device PIC16C7X VDD range 4.0V to 6.0V

PIC16C7XT :VDD range 4.0V to 6.0V (Tape/Reel)
PIC16LC7X :VDD range 2.5V to 6.0V
PIC16LC7XT :VpD range 2.5V to 6.0V (Tape/Reel)

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

Sales and Support

Products supported by a preliminary Data Sheet may possibly have an errata sheet describing minor operational differences and
recommended workarounds. To determine if an errata sheet exists for a particular device, please contact one of the following:
1. Your local Microchip sales office (see below)
2. The Microchip Corporate Literature Center U.S. FAX: (602) 786-7277
3. The Microchip’s Bulletin Board, via your local CompuServe number (CompuServe membership NOT required).
Please specify which device, revision of silicon and Data Sheet (include Literature #) you are using.
For latest version information and upgrade kits for Microchip Development Tools, please call 1-800-755-2345 or 1-602-786-7302.
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