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PIC16C71X

4.0 MEMORY ORGANIZATION

4.1 Program Memory Organization

The PIC16C71X family has a 13-bit program counter
capable of addressing an 8K x 14 program memory
space. The amount of program memory available to
each device is listed below:

Device I;Argr%r;r; Address Range
PIC16C710 512 x 14 0000h-01FFh
PIC16C71 1K x 14 0000h-03FFh
PIC16C711 1K x 14 0000h-03FFh
PIC16C715 2K x 14 0000h-07FFh

For those devices with less than 8K program memory,
accessing a location above the physically implemented
address will cause a wraparound.

The reset vector is at 0000h and the interrupt vector is
at 0004h.

FIGURE 4-1: PIC16C710 PROGRAM
MEMORY MAP AND STACK
PC<12:0>
CALL, RETURN 13
RETFI E, RETLW
Stack Level 1
[ ]
[ ]
Stack Level 8
N Reset Vector 0000h
g‘ : <ik:::::_
IS o °
2 g Interrupt Vector 0004h
§ @ On-chip Program 0005h
D Memory
01FFh
0200h
1FFFh

FIGURE 4-2:

PIC16C71/711 PROGRAM
MEMORY MAP AND STACK

PC<12:0>

CALL,

RETURN

RETFIE, RETLW 13

User Memory
Space

Stack Level 1
L]
L[]
(]
Stack Level 8
Reset Vector 0000h
. <":
L[]
Interrupt Vector 0004h
On-chip Program 0005h
Memory
03FFh
0400h
1FFFh

FIGURE 4-3:

PIC16C715 PROGRAM
MEMORY MAP AND STACK

PC<12:0>

CALL, RETURN

RETFIE, RETLW 13

Stack Level 1
L]
L[]
(]
Stack Level 8
Reset Vector 0000h
: <":
(]
Interrupt Vector 0004h
0005h
On-chip Program
Memory
07FFh
0800h
1FFFh
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PIC16C/71X

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

7Fh FFh
Bank 0 Bank 1

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

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

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

DS30272A-page 12 0 1997 Microchip Technology Inc.




PIC16C/71X

4222 OPTION REGISTER Note: To achieve a 1:1 prescaler assignment for
: : the TMRO register, assign the prescaler to

Applicable Devices |710(71(711(715 . ) .

| PP | | | | | the Watchdog Timer by setting bit PSA

The OPTION register is a readable and writable regis- (OPTION<3>).

ter which contains various control bits to configure the
TMRO/WDT prescaler, the External INT Interrupt,
TMRO, and the weak pull-ups on PORTB.

FIGURE 4-8: OPTION REGISTER (ADDRESS 81h, 181h)

bit 4:

bit 3:

bit 2-0:

R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
| RBPU |INTEDG | Tocs | TosE | pPsa | pPs2 | psi | pPso | [R =Readable bit
bit7 bito |W = Writable bit
U = Unimplemented bit,
read as ‘0’
-n =Value at POR reset
bit 7: RBPU: PORTB Pull-up Enable bit
1 = PORTB pull-ups are disabled
0 = PORTB pull-ups are enabled by individual port latch values
bit 6: INTEDG: Interrupt Edge Select bit
1 = Interrupt on rising edge of RBO/INT pin
0 = Interrupt on falling edge of RBO/INT pin
bit 5: TOCS: TMRO Clock Source Select bit

1 = Transition on RA4/TOCKI pin
0 = Internal instruction cycle clock (CLKOUT)

TOSE: TMRO Source Edge Select bit
1 = Increment on high-to-low transition on RA4/TOCKI pin
0 = Increment on low-to-high transition on RA4/TOCKI pin

PSA: Prescaler Assignment bit
1 = Prescaler is assigned to the WDT
0 = Prescaler is assigned to the Timer0 module

PS2:PS0: Prescaler Rate Select bits
Bit Value TMRO Rate  WDT Rate

000 1:2 1:1
001 1:4 1:2
010 1:8 1:4
011 1:16 1:8
100 1:32 1:16
101 1:64 1:32
110 1:128 1:64
111 1:256 1:128

DS30272A-page 18 0 1997 Microchip Technology Inc.




PIC16C/71X

7.1 A/D Acquisition Requirements

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

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

A/D MINIMUM CHARGING
TIME

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

The above equation reduces to:

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

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

CHoLD = 51.2 pF
Rs =10 kQ

EQUATION 7-1:

Note 1:

Note 2:

Note 3:

Note 4:

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

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

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

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

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

TACQ =
Tcap =

TACQ =

Holding Capacitor Charging Time +

Temperature Coefficient

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

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

-0.921 ps (-6.2364)

5.747 ps

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

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

Legend CPIN = input capacitance
\%) = threshold voltage

various junctions

RIC = interconnect resistance
SS = sampling switch
CHOLD

I leakage = leakage current at the pin due to

= sample/hold capacitance (from DAC)

6V
5V:
VDD 4V-
3V

2V.

567891011
Sampling Switch
(kQ)
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PIC16C/71X

TABLE 8-10: RESET CONDITION FOR SPECIAL REGISTERS, PIC16C710/71/711

Program STATUS PCON
Condition Counter Register Register
PIC16C710/711
Power-on Reset 000h 0001 1xxx |  ---- -- Ox
MCLR Reset during normal operation 000h 000u uuuu | ---- .- uu
MCLR Reset during SLEEP 000h 0001 OQuuu |  ---- -- uu
WDT Reset 000h 0000 luuu |  ---- -- uu
WDT Wake-up PC+1 uuuO Ouuu | ---- -- uu
Brown-out Reset (PIC16C710/711) 000h 0001 1uuu |  ---- -- uo
Interrupt wake-up from SLEEP pPC +1® uuul Ouuu | ---- - uu
Legend: u = unchanged, x = unknown, - = unimplemented bit read as '0'.
Note 1: When the wake-up is due to an interrupt and the GIE bit is set, the PC is loaded
with the interrupt vector (0004h).
TABLE 8-11: RESET CONDITION FOR SPECIAL REGISTERS, PIC16C715
Conditon Counter Register Regiater
Power-on Reset 000h 0001 1xxx u--- -10x
MCLR Reset during normal operation 000h 000u uuuu u--- -uuu
MCLR Reset during SLEEP 000h 0001 Ouuu u--- -uuu
WDT Reset 000h 0000 luuu u--- -uuu
WDT Wake-up PC+1 uuuO Ouuu u--- -uuu
Brown-out Reset 000h 0001 1uuu u--- -uul
Parity Error Reset 000h uuul Ouuu u--- -Ouu
Interrupt wake-up from SLEEP PC +1W uuul Ouuu U--- -uuu
Legend: u = unchanged, x = unknown, - = unimplemented bit read as '0'".

Note 1: When the wake-up is due to an interrupt and the GIE bit is set, the PC is loaded with the interrupt vector

(0004h).

DS30272A-page 56
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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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FIGURE 8-11: TIME-OUT SEQUENCE ON POWER-UP (MCLR NOT TIED TO VbD): CASE 1
VDD —/

MCLR

INTERNAL POR | Z

! TPWRF )

PWRT TIME-OUT 1 <—TOSF—

OST TIME-OUT

INTERNAL RESET

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

VDD —/

MCLR o a

INTERNAL POR | Z 1

! TPWRF

PWRT TIME-OUT 1=—TOSF—

OST TIME-OUT X

INTERNAL RESET

FIGURE 8-13: TIME-OUT SEQUENCE ON POWER-UP (MCLRTIED TO VDD)

VDD —/
MCLR —/

INTERNAL POR | Z

j<—— TPWRT——

PWRT TIME-OUT O

OST TIME-OUT

INTERNAL RESET |
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FIGURE 8-22: WAKE-UP FROM SLEEP THROUGH INTERRUPT

Qi qzl @3l Q4 Qul Q2] @3l Q4; q1l 3

. Qul @2l @3l Q4; @1l @2l @314, Q1l @2l @3l q4; Q1l Q21 @3l Q4

osc1/ \ /YN T =Y\ NN

' Inst(PC - 1)

Note 1: XT, HS or LP oscillator mode assumed.

=

. . X
CLKOUT(@) \ \ \ L TosT(2) | / \ / \ A a——
1 1 1 ' 1 1 1 1 1
INT pin « ' . ' , . . . \
1 1 1 ’ 1 1 1 1 1
I(E\INTTFCfg,%<1>) , . . /i ) " Interrupt Latency , ; )
' ' ' ! ' ' (Note 2) ' ' '
GIE bit . . . - . . . . .
(INTCON<7>) : : 1 Processorin | : : \ : : :
. . " steer . . . . .
. . . . . . . .
INSTRUCTION FLOW . . ' . . . . .
pc X PC X PC+1 X PC+2 X PC+2 X PC +2 X 0004h X 0005h \
nstruction [, jns(pc) = SLEEP *  InstPC+1) " nstPC+2) ' Ins(0004h) ' Inst(00Sh)
g;se}gﬂfggn ' SLEEP ' v Inst(PC+1) . Dummycycle . Dummy cycle Inst(0004h)

2: TosT = 1024Tosc (drawing not to scale) This delay will not be there for RC osc mode.
3: GIE ="1"assumed. In this case after wake- up, the processor jumps to the interrupt routine. If GIE = '0", execution will continue in-line.
4: CLKOUT is not available in these osc modes, but shown here for timing reference.

8.9 Program Verification/Code Protection

If the code protection bit(s) have not been pro-
grammed, the on-chip program memory can be read
out for verification purposes.

Note:  Microchip does not recommend code pro-
tecting windowed devices.
8.10 ID Locations

Four memory locations (2000h - 2003h) are designated
as ID locations where the user can store checksum or
other code-identification numbers. These locations are
not accessible during normal execution but are read-
able and writable during program/verify. It is recom-
mended that only the 4 least significant bits of the ID
location are used.

8.11

PIC16CXX microcontrollers can be serially pro-
grammed while in the end application circuit. This is
simply done with two lines for clock and data, and three
other lines for power, ground, and the programming
voltage. This allows customers to manufacture boards
with unprogrammed devices, and then program the
microcontroller just before shipping the product. This
also allows the most recent firmware or a custom firm-
ware to be programmed.

In-Circuit Serial Programming

The device is placed into a program/verify mode by
holding the RB6 and RB7 pins low while raising the
MCLR (VppP) pin from VIL to VIHH (See programming
specification). RB6 becomes the programming clock
and RB7 becomes the programming data. Both RB6
and RB7 are Schmitt Trigger inputs in this mode.

After reset, to place the device into programming/verify
mode, the program counter (PC) is at location 00h. A 6-
bit command is then supplied to the device. Depending
on the command, 14-bits of program data are then sup-
plied to or from the device, depending if the command
was a load or a read. For complete details of serial pro-
gramming, please refer to the PIC16C6X/7X Program-
ming Specifications (Literature #DS30228).

FIGURE 8-23: TYPICAL IN-CIRCUIT SERIAL
PROGRAMMING

CONNECTION
: To Normal
External : Connections
Connector PIC16CXX
Signals X
+5V VDD
ov : l Vss
VPP ' @ MCLR/VPP
CLK . T RB6
Data I/O : RB7
: VDD
! To Normal
Connections

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]

FIGURE 11-7: A/D CONVERSION TIMING

BSF ADCONO, GO 1Tcy:

(65} ,
—>| |<«— (Tosc/2) 131 .
|| S |

— 130 -—

AD CLK <132+, .

P SEEREED GEED €3 @D €D €D €5 G0 &0 ¢ |
or 1 | i
GOA | DONE

SAMPLE SAMPLING STOPPED

Note 1: If the A/D clock source is selected as RC, a time of Tcy is added before the A/D clock starts. This allows the
SLEEP instruction to be executed.

TABLE 11-7: A/D CONVERSION REQUIREMENTS

Param | Sym | Characteristic Min Typt Max | Units Conditions

No.

130 TAD | A/D clock period |PIC16C710/711 1.6 — — us | Tosc based, VREF = 3.0V
PIC16LC710/711 2.0 — — us | Tosc based, VREF full range
PIC16C710/711 2.0* 4.0 6.0 pus | A/D RC mode
PIC16LC710/711 3.0* 6.0 9.0 us | A/D RC mode

131 | Tcnv | Conversion time — 9.5 — TAD

(not including S/H time). (Note 1)
132 | TACQ | Acquisition time Note 2 20 — us
5* — — us | The minimum time is the amplifier

settling time. This may be used if the
"new" input voltage has not changed
by more than 1 LSb (i.e., 19.5 mV @
5.12V) from the last sampled voltage
(as stated on CHOLD).

134 | TGo | Q4 to AD clock start — Tosc/28 — — | If the A/D clock source is selected as
RC, atime of Tcy is added before the
A/D clock starts. This allows the
SLEEP instruction to be executed.

135 | Tswc | Switching from convert — sample time | 1.58 — — TAD

*  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.
§ This specification ensured by design.
Note 1: ADRES register may be read on the following Tcy cycle.
2: See Section 7.1 for min conditions.
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|Applicable Devices |710[71[711|715]

FIGURE 12-25: TYPICAL IpD vs. FREQUENCY FIGURE 12-27: TYPICAL IpD vs. FREQUENCY
(LP MODE, 25°C) (XT MODE, 25°C)
180
160
12| 89
e 140 45
10 =
ull L] 120 5.0
8 —] | =
L1 | |+ L1 4.5
< 6 | | L+ |+ 100 1 L 4o
\g’ | | 6.0V LT LT 11 L L+ | 80 L] 1 |35
P e e e S z Ears B
| lasvlr T T T T T T | T B’leo = — —
20| 40V e N e o I MR ey 8 LA A LT L1 L] 25
[ | 35V | F— T—F—T | —+— T = [—
|| 3.0vl—=—T—T1"] 40 1 = ] ]
2.5V L 1T 4+ 1 1
T 1|
0 50 100 150 200 20 = —
Frequency(kHz)
0]
00 04 08 12 16 20 24 28 32 36 40
Frequency(MHz)

FIGURE 12-26: MAXIMUM IDD vs. FIGURE 12-28: MAXIMUM IDD vs.
FREQUENCY FREQUENCY
(LP MODE, 85°C TO -40°C) (XT MODE, -40°C TO 85°C)
180
6.0
140 160
— | 55
120 -l
L I 140 50
L 1 L1
100 = — = 120 T
A — —
80 1T LT 100 1 —T40
z L | |4+ || L1 L
60| 6.0V il . I o 80 == LT a5
2 ssv A LT |1 LT ] 1A < A AT LT T,
|| 5.0V _[— [ — ] | ] 2 | L = [
40— 45— —=—F1— T 1 3 60 T T A
|| 2.0v]—] L— —1 | | | = L1 1 1 1 =>4
ssv I 4+—T1 1 11 [ T | | L L 1
20— 3ovi == 40 T
— 2.5\-— /// [
o | 20 == —
0 50 100 150 200 st
Frequency(kHz)
00 04 08 12 16 20 24 28 32 36 40
Frequency(MHz)
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|Applicable Devices [710]71|711[715]

FIGURE 12-29: TYPICAL IpD vs. FREQUENCY

(HS MODE, 25°C)

7.0
6.0
5.0 /
4.0 P
E L] 1 LA
a L1 | L
a 3.0
- | LT T |
/
20 | 6.0v. ///// |~
| ssv 11|
5.0V 4]
1.0l 45w
| 4.0V
0.0 ‘
1 2 4 6 8 10 12 14 16 18 20
Frequency(MHz)

FIGURE 12-30: MAXIMUM IDD vs.

FREQUENCY
(HS MODE, -40°C TO 85°C)
7.0
6.0
5.0
L
~ 40 =
z A
30 1
[aCH
= [ //
L1 L1+
2.0} 6.0V = =
[ | ssv T
5.0V | ——
1.0+ 45—
| | 40V
0.0 ‘
12 4 6 8 10 12 14 16 18 20

Frequency(MHz)
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|Applicable Devices |710[71[711|715]

13.4 Timing Parameter Symbology

The timing parameter symbols have been created following one of the following formats:

1. TppS2ppS
2.TppS
T
F Frequency T Time
Lowercase letters (pp) and their meanings:
pp
cc CCP1
ck CLKOUT
cs CS
di SDI
do SDO
dt Data in
io 1/0 port
mc MCLR
Uppercase letters and their meanings:
S
F Fall
H High
I Invalid (Hi-impedance)
L Low

FIGURE 13-1: LOAD CONDITIONS

Load condition 1 Load condition 2
VDD/%

RL

n Pin T CL

SS Vss

for all pins except OSC2
for OSC2 output
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|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) \
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15.0 ELECTRICAL CHARACTERISTICS FOR PIC16C71

Absolute Maximum Ratings T

Ambient tempPerature UNAEr DIAS...........eiiiiiiiii et -551t0 +125°C
SHOrAGE LEMPEIALUIE .....c..euveeeeeeeeeeeeeeete et ete ettt eteeteete et e eteeteebeetestesbestesseteaessensense s et ensessensenseseaseessaresreans -65°C to +150°C
Voltage on any pin with respect to Vss (except VDD, MCLR, and RA4)..........ccccccveveeieeereeerennnn, -0.3V to (VbD + 0.3V)
Voltage 0N VDD With FTESPECE t0 WSS ....uiiiiiiieiiiie et eiee e ree ettt sttt ettt e e st e e e enee e e e st e e steeesnneeeeanbeeeans -0.3 to +7.5V
Voltage on MCLR With reSPecCt 10 VSS (NOLE 2).......ueieiiiiiiiiieeiiiee ittt ettt et nn e e s e e 0 to +14V
Voltage 0N RAZ With TESPECE T0 VSS .. ..uiiiiiiiiiiiie ettt e e rae e e sttt e e st e e e sbeeeess bt e e sneeeeanteeeaneeeennns 0 to +14V
Total power diSSIPALION (NOLE L) ......eiiiriieiiiieeiiie ettt ettt e e b e e s e e s bt e e asb e e e sabeeesbb e e e anneeenanees 800 mw
MaxXimum CUITENE OUE OF WSS PN ... .eeiieiiiee ettt ettt ettt s et e ettt e e s nt e e e bt e e e atb e e e anteeeeneeeeanbeeesnseeeennees 150 mA
MaXimum CUMTENT INTO VDD PN ...eeiiteeeiiiie ittt ettt et at e s bt e et e e e e st e e e be e e e s e e e st et e e nn e e e snb e e e nanne e e nnnee 100 mA
Input clamp current, K (V1< 0 OF VI VDD) ....oiiiiiiiiieeeiiiee et steeestee e sttt ettt e e sst e e smteee s saeeeeasbeeesnsneesnneeeesnbeeennee £20.mA
Output clamp current, 10K (VO < 0 0F VO > VDD) ....uuviiiieiiiiiiieeeesiiiieeeessiieeeeessninieeessssnnsneesesssnssseesesssnsnneessssnneness 5. 20.MA
Maximum output current SUNK BY @ny 1/O PIN.......cooiiiiiiiiie e e et snee e e b e e e srte e e sneeeanneee s 25 mA
Maximum output current sourced bBY any 1/O PN .......oooiiiiiiiiei s 20 mA
Maximum current SUNK DY PORTA ... ettt e ettt e e e e st e et e e e s e bbbt e e e e eanabb e e e e e e annbreeaeeaanens 80 mA
Maximum current SOUrCEA DY PORTA ... ittt ekttt e et e e s e s bn e e e s e e sne e e nree s 50 mA
Maximum current SUNK DY PORTB ... ittt ettt ettt e e e e e bbbt e e e e aabb e e e e e e e s ntb e e e e e s anbbeeeeeas 150 mA
Maximum current SOUrCEd DY PORTB.........uiiiiiiie ittt e et e e st e e e e s b e e e nne e e 100 mA

Note 1: Power dissipation is calculated as follows: Pdis = VDD x {IDD - Y 10H} + 5 {(VDD-VOH) x loH} + 3 (VoI x loL)

Note 2: Voltage spikes below Vss at the MCLR pin, inducing currents greater than 80 mA, may cause latch-up. Thus,
a series resistor of 50-100Q should be used when applying a “low” level to the MCLR pin rather than pulling
this pin directly to Vss.

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

TABLE 15-1: CROSS REFERENCE OF DEVICE SPECS FOR OSCILLATOR CONFIGURATIONS
AND FREQUENCIES OF OPERATION (COMMERCIAL DEVICES)

osc PIC16C71-04 PIC16C71-20 PIC16LC71-04 JW Devices
VDD: 4.0V to 6.0V VDD: 4.5V to 5.5V VpD: 3.0V to 6.0V VDD: 4.0V to 6.0V

RC IbD: 3.3 mA max. at 5.5V IDD: 1.8 mA typ. at 5.5V IDD: 1.4 mA typ. at 3.0V IDD: 3.3 mA max. at 5.5V
IPD: 14 pA max. at 4V IPD: 1.0 pA typ. at 4V IPD: 0.6 pA typ. at 3V IPD: 14 pA max. at 4V
Freq:4 MHz max. Freq: 4 MHz max. Freq: 4 MHz max. Freq:4 MHz max.
VDD: 4.0V to 6.0V VDD: 4.5V to 5.5V VDD: 3.0V to 6.0V VDD: 4.0V to 6.0V

XT IbD: 3.3 mA max. at 5.5V IDD: 1.8 mA typ. at 5.5V IDD: 1.4 mA typ. at 3.0V IbD: 3.3 mMA max. at 5.5V
IPD: 14 pA max. at 4V IPD: 1.0 pA typ. at 4V IPD: 0.6 PA typ. at 3V IPD: 14 pA max. at 4V
Freq: 4 MHz max. Freq: 4 MHz max. Freq: 4 MHz max. Freq: 4 MHz max.
VDD: 4.5V to 5.5V VDD: 4.5V to 5.5V VDD: 4.5V to 5.5V

Hs IbD: 13.5 mA typ. at 5.5V IbD: 30 mA max. at 5.5V Not recommended for use in | IDD: 30 mA max. at 5.5V
IPD: 1.0 pA typ. at 4.5V IPD: 1.0 pA typ. at 4.5V HS mode IPD: 1.0 pA typ. at 4.5V
Freq: 4 MHz max. Freq: 20 MHz max. Freq: 20 MHz max.
VDD: 4.0V to 6.0V VpD: 3.0V to 6.0V VpD: 3.0V to 6.0V
IbD: 15 pA typ. at 32 kHz, Not recommended for use IbD: 32 pA max. at 32 kHz, IDD: 32 pA max. at 32 kHz,

LP 4.0V in LP mode 3.0V 3.0v
IPD: 0.6 PA typ. at 4.0V IPD: 9 pA max. at 3.0V IPD: 9 pA max. at 3.0V
Freq: 200 kHz max. Freq: 200 kHz max. Freq: 200 kHz max.

The shaded sections indicate oscillator selections which are tested for functionality, but not for MIN/MAX specifications. It is recom-
mended that the user select the device type that ensures the specifications required.
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FIGURE 16-12: TYPICAL IpD vs. FREQ (EXT CLOCK, 25°C)
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FIGURE 16-13: MAXIMUM, IDD vs. FREQ (EXT CLOCK, -40° TO +85°C)
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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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APPENDIX A:

The following are the list of modifications over the

PIC16C5X microcontroller family:

1.

©

10.

11.

12.

13.
14.
15.

16.

17.

18.

Instruction word length is increased to 14-bits.
This allows larger page sizes both in program
memory (1K now as opposed to 512 before) and
register file (68 bytes now versus 32 bytes
before).

A PC high latch register (PCLATH) is added to
handle program memory paging. Bits PA2, PAL,
PAO are removed from STATUS register.

Data memory paging is redefined slightly.
STATUS register is modified.

Four new instructions have been added:
RETURN, RETFI E, ADDLWand SUBLW

Two instructions TR'S and CPTI ON are being
phased out although they are kept for compati-
bility with PIC16C5X.

OPTION and TRIS registers are made address-
able.

Interrupt capability is added. Interrupt vector is
at 0004h.

Stack size is increased to 8 deep.

Reset vector is changed to 0000h.

Reset of all registers is revisited. Five different
reset (and wake-up) types are recognized. Reg-
isters are reset differently.

Wake up from SLEEP through interrupt is
added.

Two separate timers, Oscillator Start-up Timer
(OST) and Power-up Timer (PWRT) are
included for more reliable power-up. These tim-
ers are invoked selectively to avoid unneces-
sary delays on power-up and wake-up.

PORTB has weak pull-ups and interrupt on
change feature.

TOCKI pin is also a port pin (RA4) now.
FSR is made a full eight bit register.

“In-circuit serial programming” is made possible.
The user can program PIC16CXX devices using
only five pins: Vpbp, Vss, MCLR/Vpp, RB6 (clock)
and RB7 (data in/out).

PCON status register is added with a Power-on
Reset status bit (POR).

Code protection scheme is enhanced such that
portions of the program memory can be pro-
tected, while the remainder is unprotected.

Brown-out protection circuitry has been added.
Controlled by configuration word bit BODEN.
Brown-out reset ensures the device is placed in
a reset condition if VbD dips below a fixed set-
point.

APPENDIX B: COMPATIBILITY

To convert code written for PIC16C5X to PIC16CXX,
the user should take the following steps:

1. Remove any program memory page select
operations (PA2, PA1, PAO bits) for CALL, GOTQ

2. Revisit any computed jump operations (write to
PC or add to PC, etc.) to make sure page bits
are set properly under the new scheme.

3. Eliminate any data memory page switching.
Redefine data variables to reallocate them.

4. Verify all writes to STATUS, OPTION, and FSR
registers since these have changed.

5. Change reset vector to 0000h.
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ON-LINE SUPPORT

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

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

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

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

Connecting totheMicrochip InternetWeb Site

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

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

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

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

« Latest Microchip Press Releases

« Technical Support Section with Frequently Asked
Questions

» Design Tips

» Device Errata

< Job Postings

* Microchip Consultant Program Member Listing

« Links to other useful web sites related to
Microchip Products

Connecting to the Microchip BBS

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

Internet:

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

CompuServe Communications Network:

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

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

The following connect procedure applies in most loca-
tions.

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

2. Dial your local CompuServe access humber.

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

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

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

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

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

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

Systems Information and Upgrade Hot Line

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

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

970301
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