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PIC16C71X

4221 STATUS REGISTER

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

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

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

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

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

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

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

instructions for examples.

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

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

R/W-x R/W-x

Rp | RP1 | RPO | TO | PD

oc | c R = Readable bit

bit7

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

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

bit 4:  TO: Time-out bit

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

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

bit of the source register.

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

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

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

1 = After power-up or by the CLRWDT instruction

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

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

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

bito | W = Writable bit

U = Unimplemented bit,
read as ‘0’

- n =Value at POR reset

0 1997 Microchip Technology Inc.
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PIC16C/71X

FIGURE 5-4: BLOCK DIAGRAM OF FIGURE 5-5: BLOCK DIAGRAM OF
RB7:RB4 PINS RB7:RB4 PINS
(PIC16C71) (PIC16C710/711/715)
VDD VDD
RBPU® Erweak RBPU? weak
—9 B —9 B
Data bus Data Latch Data bus Data Latch
D Q —< D Q —
110 /0
WR Port CK_ pin® WR Port CK™Y_ pin®
TRIS Latc TRIS Latch
D Q D Q
WR TRIS TTL WRTRIS TTL
CK AL Input \7 CK A Input K7 37
P p
Buffer ST Buffer ST
] Buffer p ) Buffer
RD TRIS Latch RD TRIS Latch
RD Port EN RD Port EN Q1
From other L A@G_I—G L
RB7:RB4 pins e b From other Q D
RB7:RB4 pins RD Port
EN EN
RD Port Q3
RB7:RB6 in serial programming mode RB7:RB6 in serial programming mode
Note 1: I/O pins have diode protection to VoD and Vss. Note 1: 1/0 pins have diode protection to Vop and Vss.
2: TRISB =1’ enables weak pull-up if 2: TRISB = "1’ enables weak pull-up if
RBPU =0’ (OPTION<7>). RBPU =0’ (OPTION<7>).

TABLE 5-3: PORTB FUNCTIONS

Name Bit# Buffer Function

RBO/INT bit0 TTLSTD Input/output pin or external interrupt input. Internal software
programmable weak pull-up.

RB1 bitl TTL Input/output pin. Internal software programmable weak pull-up.

RB2 bit2 TTL Input/output pin. Internal software programmable weak pull-up.

RB3 bit3 TTL Input/output pin. Internal software programmable weak pull-up.

RB4 bit4 TTL Input/output pin (with interrupt on change). Internal software programmable
weak pull-up.

RB5 bit5 TTL Input/output pin (with interrupt on change). Internal software programmable
weak pull-up.

RB6 bit6 TTL/ST® | Input/output pin (with interrupt on change). Internal software programmable
weak pull-up. Serial programming clock.

RB7 bit7 TTL/ST® Input/output pin (with interrupt on change). Internal software programmable
weak pull-up. Serial programming data.

Legend: TTL =TTL input, ST = Schmitt Trigger input
Note 1: This buffer is a Schmitt Trigger input when configured as the external interrupt.
2: This buffer is a Schmitt Trigger input when used in serial programming mode.
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PIC16C/71X

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

pC Q1] Q2| Q3| @4, Q1] Q2| Q3| Q4 ,Q1| Q2| Q3| 4 ;1| 2| Q3| 04, Q1] Q2| Q3| Q4 |Q1] Q2] Q3] @4, Q1| Q2| Q3| Q4 ; Q1] Q2| Q3| Q4 |

(Program : ' ' ' ' ' ' ' '
Counter) { PC-1 X PC X PC+1 X PC+2 X PC+3 X PC+4 ¥ PC+5 X PC+6 )

' | f | i ' | f i
Instruction ' ' MOVWF TMRO ' MOVF TMRO,W ' MOVF TMRO,W ' MOVF TMRO,W ' MOVF TMRO,W ' MOVF TMRO,W ' '
Fe[Ch 1 1 1 1 1 1 1 1 1
TMRO 10 X To+L . ¥ ; NTO . ; SO Nt )

' ' ' ? ' ? ' ? ' ? ' ? ' ? '
Instruction : : : i : : : : : :
Execute . . . WriteTMRO , ReadTMRO , Read TMRO , Read TMRO , Read TMRO |, Read TMRO

executed reads NTO reads NTO reads NTO reads NTO reads NTO + 1

FIGURE 6-4: TIMERO INTERRUPT TIMING

' Q1| Q2| Q3| Q4 Q] Q2] @3] @4 Q1| Q2] @3] @4 Q1| Q2| @3| @4 Q1| Q2] Q3| Q4

S AVAVA AN AW AWAWAR AU ANAWAR AVAWAWAR AWAWAWAE

CLKOUT(3)

Timer0 : :
TOIF bit ! * @

(INTCON<2>) !

FFh 02h

><

01h X

-
©

BRI SCIEE  C

GIE bit ' ,

(INTCON<7>) \
INSTRUCTION:
FLOW

Inst (PC) Inst (PC+1) Inst (0004h) Inst (0005h)

Instruction
fetched

Inst (PC-1) Inst (PC) Dummy cycle Dummy cycle Inst (0004h)

PC { PC
executed :

PC +1 X PC +1 N 0004h X 0005h
Instruction * :

B I O

Note 1: Interrupt flag bit TOIF is sampled here (every Q1).
2: Interrupt latency = 4Tcy where Tcy = instruction cycle time.
3: CLKOUT is available only in RC oscillator mode.
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PIC16C/71X

6.3 Prescaler

An 8-hit counter is available as a prescaler for the
Timer0 module, or as a postscaler for the Watchdog
Timer, respectively (Figure 6-6). For simplicity, this
counter is being referred to as “prescaler” throughout
this data sheet. Note that there is only one prescaler
available which is mutually exclusively shared between
the Timer0 module and the Watchdog Timer. Thus, a
prescaler assignment for the Timer0O module means
that there is no prescaler for the Watchdog Timer, and
vice-versa.

The PSA and PS2:PS0 bits (OPTION<3:0>) determine
the prescaler assignment and prescale ratio.

FIGURE 6-6:

When assigned to the Timer0 module, all instructions
writing to the TMRO register (e.g. LRF 1, MOWF 1,
BSF 1, x...etc.) will clear the prescaler. When
assigned to WDT, a CLRADT instruction will clear the
prescaler along with the Watchdog Timer. The pres-
caler is not readable or writable.

Note:  Writing to TMRO when the prescaler is
assigned to Timer0 will clear the prescaler
count, but will not change the prescaler

assignment.

BLOCK DIAGRAM OF THE TIMERO/WDT PRESCALER

Note: TOCS, TOSE, PSA, PS2:PS0 are (OPTION<5:0>).

CLKOUT (=Fosc/4) Data Bus
\ 8
o| M /I/
RA4/TOCKI g M SYNG
pin DT U > 2 TMRO reg
X Cycles
TOSE T f
TOCS
SA Set flag bit TOIF
on Overflow
0 o .
M > 8-bit Prescaler
]
Watchdog 1] X 8
Timer
T 8 -t0 - IMUX —— PS2:PS0O
T PSA
| o |
WDT Enable bit
MUX |«—— PSA
WDT
Time-out
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PIC16C71X

6.3.1 SWITCHING PRESCALER ASSIGNMENT

The prescaler assignment is fully under software con-
trol, i.e., it can be changed “on the fly” during program
execution.

Note:

To avoid an unintended device RESET, the
following instruction sequence (shown in
Example 6-1) must be executed when
changing the prescaler assignment from
Timer0 to the WDT. This sequence must be
followed even if the WDT is disabled.

EXAMPLE 6-1: CHANGING PRESCALER (TIMERO -WDT)

BCF STATUS, RPO ;Bank O

CLRF  TMRO ;Qear TMO & Prescal er

BSF STATUS, RPO ;Bank 1

CLRWDT ; Clears WOT

MOVLW b' xxxx1xxx' ; Sel ects new prescal e val ue

MOWWF  OPTION_REG ; and assigns the prescaler to the WT

BCF STATUS, RPO ;Bank O

To change prescaler from the WDT to the Timer0
module use the sequence shown in Example 6-2.

EXAMPLE 6-2: CHANGING PRESCALER (WDT - TIMERO)

CLRVWDT ; Gl ear WDT and prescal er

BSF STATUS, RPO ;Bank 1

MOVLW b' xxxx0xxx' ; Sel ect TMRO, new prescal e val ue and

MOVWF OPTI ON_REG ; cl ock source
BCF STATUS, RPO ; Bank O

TABLE 6-1: REGISTERS ASSOCIATED WITH TIMERO

Value on: Value on all

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR,
other resets

BOR
01lh TMRO Timer0 module’s register XXXX XXXX | uuuu uuuu
0Bh,8Bh, INTCON | GIE ADIE TOIE INTE RBIE TOIF INTF RBIF | 0000 000x | 0000 000u
81lh OPTION | RBPU | INTEDG | TOCS TOSE PSA pPs2 PS1 PSO (1111 1111 | 1111 1111
85h TRISA — — — PORTA Data Direction Register ---1 1111 ---1 1111

Legend: x =unknown, u = unchanged, - = unimplemented locations read as '0". Shaded cells are not used by TimerO.

0 1997 Microchip Technology Inc.
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PIC16C71X

74.1 FASTER CONVERSION - LOWER
RESOLUTION TRADE-OFF

Not all applications require a result with 8-bits of reso-
lution, but may instead require a faster conversion time.
The A/D module allows users to make the trade-off of
conversion speed to resolution. Regardless of the res-
olution required, the acquisition time is the same. To
speed up the conversion, the clock source of the A/D
module may be switched so that the TAD time violates
the minimum specified time (see the applicable electri-
cal specification). Once the TAD time violates the mini-
mum specified time, all the following A/D result bits are
not valid (see A/D Conversion Timing in the Electrical
Specifications section.) The clock sources may only be
switched between the three oscillator versions (cannot
be switched from/to RC). The equation to determine
the time before the oscillator can be switched is as
follows:

Conversion time = 2TAD + N ¢ TAD + (8 - N)(2Tosc)
Where: N = number of bits of resolution required.

EXAMPLE 7-3: 4-BIT vs. 8-BIT CONVERSION TIMES

Since the TAD is based from the device oscillator, the
user must use some method (a timer, software loop,
etc.) to determine when the A/D oscillator may be
changed. Example 7-3 shows a comparison of time
required for a conversion with 4-bits of resolution, ver-
sus the 8-bit resolution conversion. The example is for
devices operating at 20 MHz and 16 MHz (The A/D
clock is programmed for 32Tosc), and assumes that
immediately after 6TAD, the A/D clock is programmed
for 2Tosc.

The 2Tosc violates the minimum TAD time since the
last 4-bits will not be converted to correct values.

Resolution
Freq. (MHz)® : :

4-bit 8-bit

TAD 20 1.6 ps 1.6 pys
16 2.0 us 2.0 us

Tosc 20 50 ns 50 ns
16 62.5ns 62.5ns

2TAD + N « TAD + (8 - N)(2Tosc) 20 10 ps 16 ps
16 12.5 ps 20 ps

Note 1: The PIC16C71 has a minimum TAD time of 2.0 ps.

All other PIC16C71X devices have a minimum TAD time of 1.6 ps.

0 1997 Microchip Technology Inc.
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PIC16C71X

8.5.1 INT INTERRUPT

External interrupt on RBO/INT pin is edge triggered:
either rising if bit INTEDG (OPTION<6>) is set, or fall-
ing, if the INTEDG bit is clear. When a valid edge
appears on the RBO/INT pin, flag bit INTF
(INTCON<1>) is set. This interrupt can be disabled by
clearing enable bit INTE (INTCON<4>). Flag bit INTF
must be cleared in software in the interrupt service rou-
tine before re-enabling this interrupt. The INT interrupt
can wake-up the processor from SLEERP, if bit INTE was
set prior to going into SLEEP. The status of global inter-
rupt enable bit GIE decides whether or not the proces-
sor branches to the interrupt vector following wake-up.
See Section 8.8 for details on SLEEP mode.

8.5.2 TMRO INTERRUPT

An overflow (FFh - 00h) in the TMRO register will set
flag bit TOIF (INTCON<2>). The interrupt can be
enabled/disabled by setting/clearing enable bit TOIE
(INTCON<5>). (Section 6.0)

8.5.3 PORTB INTCON CHANGE

An input change on PORTB<7:4> sets flag bit RBIF
(INTCON<0>). The interrupt can be enabled/disabled
by setting/clearing enable bit RBIE (INTCON<4>).
(Section 5.2)

For the PIC16C71

if a change on the 1/0 pin should occur
when the read operation is being executed
(start of the Q2 cycle), then the RBIF inter-

Note:

rupt flag may not get set.

FIGURE 8-19: INT PIN INTERRUPT TIMING
+ Q1] Q2] @3] Q4: Q1] Q2| Q3] Q4: Q1] Q2| Q3| Q4: Q1] Q2| Q3] Q4. Q1] Q2| Q3] Q4.
osc1 [\ ! : !
CLKOUT (3) . R . . . .
@ : : : :
INT pin — — Z Z Z Z
o =i ' ' ' '

INTF flag P A | : . Interrupt Latenc : : :

(INTCOI%<1>) : . : @ : : P y®: ! :

GIE bit : ' : : : : :

(INTCON<7>) . . . \

INSTRUCTION FLOW ; ; ; ; ;
PC < PC X PC+1 X PC+1 X 0004h X 0005 .
Instructi ! ! ! ! ! !
fgfcﬂ:ecdlon{ X Inst (PC) ' Inst(PC+1) X — ' Inst (0004h) X Inst (0005h) !
Ierl(sgtr:tdtgggn{ Inst (PC-1) Inst (PC) X Dummy Cycle Dummy Cycle Inst (0004h)

Note 1:INTF flag is sampled here (every Q1).
2: Interrupt latency = 3-4 Tcy where Tc& =
Latency is the Same whether Inst (PC) i
3: CLKOUT is available only in RC oscillator mode.
4: For minimum width of INT pulse, refer to AC specs.
5:INTF is enabled to be set anytime during the Q4-Q1 cycles.

instruction cycle time. . .
s a single cycle or a 2-cycle instruction.

0 1997 Microchip Technology Inc.
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Bit Test, Skip if Clear

BCF Bit Clear f BTFSC
Syntax: [labell BCF fb Syntax:
Operands: 0<f<127 Operands:
0<b<7?7
Operation: 0 - (f<b>) Operation:
Status Affected:  None Status Affected:
Encoding: | 01 | 00bb | bf f f | fiff | Encoding:
Description: Bit 'b" in register 'f' is cleared. Description:
Words: 1
Cycles: 1
Q Cycle Activity: Q1 Q2 Q3 Q4
Decode Read Process Write
register data |register 'f Words:
'
Cycles:
Example BCF FLAG REG 7 Q Cycle Activity:
Before Instruction
FLAG_REG = 0xC7
After Instruction If Skip:
FLAG_REG = 0x47
Example
BSF Bit Set f
Syntax: [label] BSF fb
Operands: 0<f<127
0<bs<7
Operation: 1 - (f<b>)
Status Affected:  None
Encoding: | 01 | 01bb | bf f f | ffff |
Description: Bit 'b' in register 'f'is set.
Words: 1
Cycles: 1
Q Cycle Activity: Q1 Q2 Q3 Q4
Decode Read Process Write
register data register 'f'
'
Example BSF FLAG _REG 7

Before Instruction
FLAG_REG = Ox0A
After Instruction
FLAG_REG = Ox8A

[label] BTFSC fb

0=<f<127
O<bs7

skip if (f<b>) = 0
None
|01 |10bb |bfff |ffff |

If bit 'b" in register 'f' is '1' then the next
instruction is executed.

If bit 'b', in register 'f', is '0' then the next
instruction is discarded, and a NOP is
executed instead, making this a 2Tcy
instruction.

1
1(2)

Q1 Q2 Q3 Q4
Decode Read Process NOP
register 'f' data

(2nd Cycle)

Q1 Q2 Q3 Q4
| NOP | NOP | NOP | NOP |
HERE BTFSC FLAG 1
FALSE GOTO PROCESS_CODE
TRUE .

Before Instruction
PC =
After Instruction
if FLAG<1> =0,
PC = address TRUE
if FLAG<1>=1,
PC = address FALSE

address HERE

DS30272A-page 72
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PIC16C71X

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

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

Standard Operating Conditions (unless otherwise stated)

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

DC CHARACTERISTICS

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

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

ensure internal Power-
on Reset signal

internal Power-on Reset
signal

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

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

B\GQEN\coﬁ{igyration bit is enabled

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

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

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

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

BOR enabled VDD = 5.0V

55 8

(Note 5)

D020 Power-down Current
D021 (Note 3)

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

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

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

(Note 5)

*  These paramet sé(gfh acterized but not tested.

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

impact on the
Q 3 itions for all IDD measurements in active operation mode are:
% = external square wave, from rail to rail; all I/O pins tristated, pulled to VDD
LR = VDD; WDT enabled/disabled as specified.
he ppwer-down current in SLEEP mode does not depend on the oscillator type. Power-down current is
meaSured with the part in SLEEP mode, with all I/O pins in hi-impedance state and tied to VDD and Vss.
4: For RC osc configuration, current through Rext is not included. The current through the resistor can be
estimated by the formula Ir = VDD/2Rext (mA) with Rext in kOhm.
5. The A current is the additional current consumed when this peripheral is enabled. This current should be
added to the base IDD or IPD measurement.

0 1997 Microchip Technology Inc. DS30272A-page 113
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|Applicable Devices [710]71|711[715]

FIGURE 13-4: RESET,WATCHDOG TIMER, OSCILLATOR START-UP TIMER, AND POWER-UP

VDD

MCLR

Internal
POR

PWRT
Timeout

0OsC
Timeout

Internal
RESET

Parity
Error
Reset

Watchdog
Timer
RESET

1/0 Pins

TIMER TIMING
, &
X »
Z I
e (T
' ~— 30—
| ¢ N
e ss
32 . Q\
—-— «
! P
« C /\s
27 w
\‘X\\/ :

FIGURE 13-5: BROWN-OUT RESETTI<M{\NG\

VDD

-— 35 —»

TABLE 13-4: RESET
O N> T

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

Parameter yl</ terist Min Typt Max | Units Conditions
No.
30 \'(mé\ MCL R Pulse Width (low) — — pus | VoD =5V, -40°C to +125°C
3 dt \Wchdog Timer Time-out Period 18 33 ms | VDD =5V, -40°C to +125°C
(No Prescaler)
32 Tost | Oscillation Start-up Timer Period — 1024Tosc — — | Tosc = OSC1 period
33* }pwrt Power up Timer Period 28 72 132 ms | VDD =5V, -40°C to +125°C
34 Tioz | 1/O Hi-impedance from MCLR Low — — 2.1 us
or Watchdog Timer Reset
35 TBOR | Brown-out Reset pulse width 100 — — us | VDD < BvDD (D005)
36 TPER | Parity Error Reset — TBD — us
* These parameters are characterized but not tested.
t Data in "Typ" column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only and are not
tested.

DS30272A-page 120
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PIC16C71X

|Applicable Devices |710[71[711|715]
FIGURE 14-14: TYPICAL Ipp vs. FREQUENCY (RC MODE @ 100 pF, 25°C)

1600
1400 55y
5.0V
1200 \ 4.5V
&\\ 0V
1000
Z v 5
23 800 / % L 3.0V
= | 7 2.5V
600
1T K —<]
400 = — 1 <] -
200 = I
///% ~
0

0 200 400 600 10 1200 1400 1600 1800
Shaded area is edrencw(kH
beyond recommended range N

~
FIGURE 14-15: MAXIMUM IDD vs. FRE@&EN&%@\A&DE @ 100 pF, -40°C TO 85°C)

1600
1400 55V
5.0V
1200 4.5V
4.0V
1000 D L
3.5V
3.0v
/
/ | — 2.5V
/
E—
0
0 200 400 600 800 1000 1200 1400 1600 1800
Shaded area is Frequency(kHz)

beyond recommended range
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|Applicable Devices |710[71[711|715]

15.2 DC Characteristics:  PIC16LC71-04 (Commercial, Industrial)
Standard Operating Conditions (unless otherwise stated)
DC CHARACTERISTICS OOperating 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 3.0 - 6.0 V | XT, RC, and LP osc configuration
D002* |RAM Data Retention VDR - 1.5 - \%
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 Svbp | 0.05 - - | VIms | See section on Power-on Reset for details
internal Power-on Reset
signal
D010 Supply Current (Note 2) | IbD - 1.4 | 25 | mA |XT, RC osc configuration
Fosc =4 MHz, VDD = 3.0V (Note 4)
DO10A - 15 | 32 MA | LP osc configuration
Fosc = 32 kHz, Vbp = 3.0V, WDT disabled
D020 Power-down Current IPD - 5 20 MA | VDD = 3.0V, WDT enabled, -40°C to +85°C
D021 (Note 3) - 0.6 9 pMA | VDD = 3.0V, WDT disabled, 0°C to +70°C
DO021A - 06 | 12 MA | VDD = 3.0V, WDT disabled, -40°C to +85°C

* 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.

Note 1: This is the limit to which VDD can be lowered without losing RAM data.

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

Standard Operating Conditions (unless otherwise stated)
< TA £ +70°C (commercial)

OOperating temperature 0°C
-40°C

< TA < +85°C (industrial)

Operating voltage VDD range as described in DC spec Section 15.1

and Section 15.2.

Param Characteristic Sym Min |Typ| Max |Units Conditions
No. T
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 /O pins and OSC2 (in RC mode) | Cio 50 pF
T Data in “Typ” column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only
and are not tested.
Note 1: In RC oscillator configuration, the OSC1 pin is a Schmitt trigger input. It is not recommended that the
PIC16C71 be driven with external clock in RC mode.
2: The leakage current on the MCLR pin is strongly dependent on the applied voltage level. The specified levels
represent normal operating conditions. Higher leakage current may be measured at different input voltages.
3: Negative current is defined as current sourced by the pin.
4: PIC16C71 Rev."Ax" INT pin has a TTL input buffer. PIC16C71 Rev. "BX" INT pin has a Schmitt Trigger input

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

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

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

FIGURE 16-2: TYPICAL RC OSCILLATOR

FREQUENCY vs.VDD

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

respectively where o is standard deviation.

FIGURE 16-1: TYPICAL RC OSCILLATOR

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

FREQUENCY vs. VDD
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FIGURE 16-7: MAXIMUM IPD VvSs. VDD FIGURE 16-8: MAXIMUM IpPD vs.VDD
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FIGURE 16-9: VTH (INPUT THRESHOLD VOLTAGE) OF I/O PINS vs. VDD
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FIGURE 16-17: TRANSCONDUCTANCE (gm) FIGURE 16-19: IoH vSs.VOH, VDD = 3V
OF LP OSCILLATOR vs.VDD
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FIGURE 16-18: TRANSCONDUCTANCE (gm) FIGURE 16-20: |oH vS. VOH, VDD = 5V
OF XT OSCILLATOR vs. VDD
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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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Note the following details of the code protection feature on PICmicro® MCUs.

The PICmicro family meets the specifications contained in the Microchip Data Sheet.

Microchip believes that its family of PICmicro microcontrollers is one of the most secure products of its kind on the market today,
when used in the intended manner and under normal conditions.

There are dishonest and possibly illegal methods used to breach the code protection feature. All of these methods, to our knowl-
edge, require using the PICmicro microcontroller in a manner outside the operating specifications contained in the data sheet.
The person doing so may be engaged in theft of intellectual property.

Microchip is willing to work with the customer who is concerned about the integrity of their code.

Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code protection does not
mean that we are guaranteeing the product as “unbreakable”.

Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection features of

our product.

If you have any further questions about this matter, please contact the local sales office nearest to you.

Information contained in this publication regarding device
applications and the like is intended through suggestion only
and may be superseded by updates. It is your responsibility to
ensure that your application meets with your specifications.
No representation or warranty is given and no liability is
assumed by Microchip Technology Incorporated with respect
to the accuracy or use of such information, or infringement of
patents or other intellectual property rights arising from such
use or otherwise. Use of Microchip’s products as critical com-
ponents in life support systems is not authorized except with
express written approval by Microchip. No licenses are con-
veyed, implicitly or otherwise, under any intellectual property
rights.
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