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PIC16C5X

TABLE 1-1: PIC16C5X FAMILY OF DEVICES
Features PIC16C54 | PIC16CR54 | PIC16C55 PIC16C56 PIC16CR56
Maximum Operation Frequency 40 MHz 20 MHz 40 MHz 40 MHz 20 MHz
EPROM Program Memory (x12 words) 512 — 512 1K —
ROM Program Memory (x12 words) — 512 — — 1K
RAM Data Memory (bytes) 25 25 24 25 25
Timer Module(s) TMRO TMRO TMRO TMRO TMRO
1/0 Pins 12 12 20 12 12
Number of Instructions 33 33 33 33 33
Packages 18-pin DIP, 18-pin DIP, 28-pin DIP, 18-pin DIP, 18-pin DIP,
SOIC; SOIC; SOIC; SOIC; SOIC;
20-pin SSOP | 20-pin SSOP | 28-pin SSOP | 20-pin SSOP | 20-pin SSOP

1/O current capability.

All PIC® Family devices have Power-on Reset, selectable Watchdog Timer, selectable Code Protect and high

Features PIC16C57 PIC16CR57 PIC16C58 PIC16CR58
Maximum Operation Frequency 40 MHz 20 MHz 40 MHz 20 MHz
EPROM Program Memory (x12 words) 2K — 2K —
ROM Program Memory (x12 words) — 2K — 2K
RAM Data Memory (bytes) 72 72 73 73
Timer Module(s) TMRO TMRO TMRO TMRO
1/0 Pins 20 20 12 12
Number of Instructions 33 33 33 33
Packages 28-pin DIP, SOIC; | 28-pin DIP, SOIC; | 18-pin DIP, SOIC; | 18-pin DIP, SOIC;

28-pin SSOP 28-pin SSOP 20-pin SSOP 20-pin SSOP

I/O current capability.

All PIC® Family devices have Power-on Reset, selectable Watchdog Timer, selectable Code Protect and high
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PIC16C5X

TABLE 3-1: PINOUT DESCRIPTION - PIC16C54, PIC16CR54, PIC16C56, PIC16CR56, PIC16C58,

PIC16CR58
) Pin Number Pin | Buffer o
Pin Name DIP | SOIC | SSOP | Type | Type Description

RAO 17 17 19 I/0 TTL |Bi-directional I/0 port
RA1 18 18 20 I/0 TTL
RA2 1 1 1 I/0 TTL
RA3 2 2 2 I/0 TTL
RBO 6 6 7 I/O TTL |Bi-directional I/O port
RB1 7 7 8 I/0 TTL
RB2 8 8 9 I/0 TTL
RB3 9 9 10 I/0 TTL
RB4 10 10 11 I/0 TTL
RB5 11 11 12 I/0 TTL
RB6 12 12 13 I/0 TTL
RB7 13 13 14 I/0 TTL

TOCKI 3 3 3 I ST | Clock input to Timer0Q. Must be tied to Vss or VDb, if not in

use, to reduce current consumption.

MCLR/VPP 4 4 4 | ST |Master clear (RESET) input/programming voltage input.
This pin is an active low RESET to the device. Voltage on
the MCLR/VPP pin must not exceed VDD to avoid unin-
tended entering of Programming mode.

OSC1/CLKIN 16 16 18 I ST | Oscillator crystal input/external clock source input.
OSC2/CLKOUT 15 15 17 o — Oscillator crystal output. Connects to crystal or resonator
in crystal Oscillator mode. In RC mode, OSC2 pin outputs
CLKOUT, which has 1/4 the frequency of OSC1 and
denotes the instruction cycle rate.
VDD 14 14 |1516| P — Positive supply for logic and 1/O pins.
Vss 5 5 5,6 P — Ground reference for logic and I/O pins.
Legend: | = input, O = output, I/O = input/output, P = power, — = Not Used, TTL = TTL input, ST = Schmitt Trigger
input
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PIC16C5X

6.0 MEMORY ORGANIZATION

PIC16C5X memory is organized into program memory
and data memory. For devices with more than 512
bytes of program memory, a paging scheme is used.
Program memory pages are accessed using one or two
STATUS Register hits. For devices with a data memory
register file of more than 32 registers, a banking
scheme is used. Data memory banks are accessed
using the File Selection Register (FSR).

6.1 Program Memory Organization

The PIC16C54, PIC16CR54 and PIC16C55 have a 9-
bit Program Counter (PC) capable of addressing a 512
x 12 program memory space (Figure 6-1). The
PIC16C56 and PIC16CR56 have a 10-bit Program
Counter (PC) capable of addressing a 1K x 12 program
memory space (Figure 6-2). The PIC16CR57,
PIC16C58 and PIC16CR58 have an 11-bit Program
Counter capable of addressing a 2K x 12 program
memory space (Figure 6-3). Accessing a location
above the physically implemented address will cause a
wraparound.

A NOP at the RESET vector location will cause a restart
at location 000h. The RESET vector for the PIC16C54,
PIC16CR54 and PIC16C55 is at 1FFh. The RESET
vector for the PIC16C56 and PIC16CR56 is at 3FFh.
The RESET vector for the PIC16C57, PIC16CR57,
PIC16C58, and PIC16CR58 is at 7FFh. See
Section 6.5 for additional information using CALL and
GOTQinstructions.

FIGURE 6-1: PIC16C54/CR54/C55
PROGRAM MEMORY MAP
AND STACK
[ PC<8:0> |
CALL, RETLW 9
Stack Level 1
Stack Level 2
000h
:2‘ Q:
2o On-chip
L8 Program —| OFFh
=g 100h
50 Memory
(%)
S
RESET Vector 1FFh

FIGURE 6-2: PIC16C56/CR56
PROGRAM MEMORY MAP
AND STACK
| PC<9:0> |
1[ 10
CALL, RETLW
Stack Level 1
Stack Level 2
000h
o On-chip Program | oFFn
5 Memory (Page 0) 100h
Eow
23 1FFh
i‘% 200h
3 On-chip Program 2FFh
Memory (Page 1) | 300h
o RESET Vector 3FFh

FIGURE 6-3: PIC16C57/CR57/C58/
CR58 PROGRAM
MEMORY MAP AND
STACK
| PC<10:0> |
11
CALL, RETLW
Stack Level 1
Stack Level 2
Yy 000h
On-chip Program OFFh
Memory (Page 0)  — 100n
1FFh
200h
On-chip Program
P 2FFh
g © Memory (Page 1) | 3g0n
23
=33 3FFh
g” 400h
2 On-chip Program
Memory (Page 2) —] ggg:
5FFh
600h
On-chip Program
Memory (Page 3) — ggg:
Y
RESET Vector 7FFh
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PIC16C5X

FIGURE 6-5: PIC16C57/CR57 REGISTER FILE MAP
FSR<6:5>—B 00 01 10 11
File Address
* 00h INDF® 20h ;40h ; 60h
01h TMRO | |
02h PCL | |
03h STATUS | ‘
04h FSR Addresses map back ' to
05h PORTA addresses in Bank 0.
06h PORTB | |
07h PORTC | \
08h General | |
Purpose | |
OFh Registers | 2Fh 4Fh 6Fh
10h 30h 50h 70h
General General General General
Purpose Purpose Purpose Purpose
Registers Registers Registers Registers
1Fh 3Fh 5Fh 7Fh
Bank 0 Bank 1 Bank 2 Bank 3
Note 1: Not a physical register. See Section 6.7.
FIGURE 6-6: PIC16C58/CR58 REGISTER FILE MAP
FSR<6:5>—B 00 01 10 11
File Address | ‘
* 00h INDF® 20h | 40h ‘ 60h
01h TMRO | |
02h PCL | |
03h STATUS | ‘
04h FSR Addresses map back ' to
05h PORTA addresses in Bank 0.
06h PORTB I I
07h | |
General
Purpose | |
Registers | |
OFh 2Fh 4Fh 6Fh
10h 30h 50h 70h
General General General General
Purpose Purpose Purpose Purpose
Registers Registers Registers Registers
1Fh 3Fh 5Fh 7Fh
Bank O Bank 1 Bank 2 Bank 3
Note 1: Not a physical register. See Section 6.7.
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PIC16C5X

9.2 Watchdog Timer (WDT)

The Watchdog Timer (WDT) is a free running on-chip
RC oscillator which does not require any external com-
ponents. This RC oscillator is separate from the RC
oscillator of the OSC1/CLKIN pin. That means that the
WDT will run even if the clock on the OSC1/CLKIN and
OSC2/CLKOUT pins have been stopped, for example,
by execution of a SLEEP instruction. During normal
operation or SLEEP, a WDT Reset or Wake-up Reset
generates a device RESET.

The TO bit (STATUS<4>) will be cleared upon a Watch-
dog Timer Reset (Section 6.3).

The WDT can be permanently disabled by program-
ming the configuration bit WDTE as a '0' (Section 9.1).
Refer to the PIC16C5X Programming Specifications
(Literature Number DS30190) to determine how to
access the configuration word.

9.2.1 WDT PERIOD

An 8-bit counter is available as a prescaler for the
TimerO module (Section 8.2), or as a postscaler for the
Watchdog Timer (WDT), respectively. For simplicity,
this counter is being referred to as “prescaler” through-
out this data sheet. Note that the prescaler may be
used by either the TimerO module or the WDT, but not

both. Thus, a prescaler assignment for the TimerO
module means that there is no prescaler for the WDT,
and vice-versa.

The PSA and PS<2:0> bits (OPTION<3:0>) determine
prescaler assignment and prescale ratio (Section 6.4).

The WDT has a nominal time-out period of 18 ms (with
no prescaler). If a longer time-out period is desired, a
prescaler with a division ratio of up to 1:128 can be
assigned to the WDT (under software control) by writ-
ing to the OPTION register. Thus, time-out a period of
a nominal 2.3 seconds can be realized. These periods
vary with temperature, VDD and part-to-part process
variations (see Device Characterization).

Under worst case conditions (VDD = Min., Temperature
= Max., WDT prescaler = 1:128), it may take several
seconds before a WDT time-out occurs.

9.2.2 WDT PROGRAMMING

CONSIDERATIONS

The CLRWDT instruction clears the WDT and the pres-
caler, if assigned to the WDT, and prevents it from tim-
ing out and generating a device RESET.

The SLEEP instruction RESETS the WDT and the pres-
caler, if assigned to the WDT. This gives the maximum
SLEEP time before a WDT Wake-up Reset.

FIGURE 9-1: WATCHDOG TIMER BLOCK DIAGRAM
From TMRO Clock Source
L&
M
Watchdog 1 U > Prescaler
Timer X
\i
T 8-t0-1MUX |<4—PS2:PSO
WDT Enable PSA
EPROM Bit
+————»To TMRO
oy v
MUX <«——PSA
Note: TOCS, TOSE, PSA, PS2:PSO are bits in the WDT
OPTION register. .
Time-out

TABLE 9-1: SUMMARY OF REGISTERS ASSOCIATED WITH THE WATCHDOG TIMER
Value on Value on
Address Name Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 | Power-On | MCLR and
Reset WDT Reset
N/A OPTION — — Tosc | Tose | PSA | PS2 | PS1 | PSO (--11 1111|--11 1111
Legend: u = unchanged, - = unimplemented, read as '0'. Shaded cells not used by Watchdog Timer.
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PIC16C5X

RLF Rotate Left f through Carry
Syntax: [label] RLF fd
Operands: 0<f<31
d € [0,1]
Operation: See description below
Status Affected: C
Encoding: |oo11 |[odf |ffff |
Description: The contents of register 'f' are
rotated one bit to the left through
the Carry Flag (STATUS<0>). If 'd’
is 0 the result is placed in the W
register. If 'd' is 1 the result is
stored back in
register 'f'.
o<
Words: 1
Cycles: 1
Example: RLF REGL, 0
Before Instruction
REG1 = 1110 0110
C = 0
After Instruction
REG1 = 1110 0110
w = 1100 1100
C = 1

RRF Rotate Right f through Carry
Syntax: [label] RRF fd
Operands: 0<f<31
d e [0,1]
Operation: See description below
Status Affected: C
Encoding: |oo11 |oodf |ffff |
Description: The contents of register 'f' are
rotated one bit to the right through
the Carry Flag (STATUS<0>). If 'd’
is 0 the result is placed in the W
register. If 'd" is 1 the result is
placed back in
register 'f'.
Words: 1
Cycles: 1
Example: RRF REGL, O
Before Instruction
REG1 = 1110 0110
C = 0
After Instruction
REG1 = 1110 0110
W = 0111 0011
C = 0
SLEEP Enter SLEEP Mode
Syntax: [label] SLEEP
Operands: None
Operation: 00h —» WDT;
0 — WDT prescaler; if assigned
1 TG,
0—-PD
Status Affected: TO, PD
Encoding: | 0000 |0000 [0011 |
Description: Time-out status bit (TO) is set. The
power-down status bit (PD) is
cleared. The WDT and its pres-
caler are cleared.
The processor is put into SLEEP
mode with the oscillator stopped.
See section on SLEEP for more
details.
Words: 1
Cycles: 1
Example: SLEEP
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PIC16C5X

FIGURE 13-3: CLKOUT AND I/O TIMING - PIC16CR54A
Q4 X Q1 X Q2 : Q3
0scC1 . V4 .
CLKOUT y"\K Lo l - /. :
Lo '13- - o ! _.'12.__ !
- , - 119 ' +18—» . . \
L . s :
I/O Pin Y ' b . ' \
(input) N\ ! ¢ o \ : : |
:1—17 ——: : - : 15 ! ! !
(o) Old Value X New Value |
20, 21 :
Note: Please refer to Figure 13.1 for load conditions.
TABLE 13-2: CLKOUT AND I/O TIMING REQUIREMENTS - PIC16CR54A
Standard Operating Conditions (unless otherwise specified)
o Operating Temperature 0°C < Ta < +70°C for commercial
AC Characteristics —40°C < TA < +85°C for industrial
—40°C < TA < +125°C for extended
Pilrgm Symbol Characteristic Min Typt Max Units
10 TosH2ckL  [OSC1T to CLKOUTI(M — 15 30* ns
11 TosH2ckH |0SC17T to CLKOUTT® — 15 30 ns
12 TckR CLKOUT rise time(® — 5.0 15% ns
13 TckF CLKOUT fall time® — 5.0 15% ns
14 TckL2ioV  |CLKOUTY to Port out valid® — — 40%* ns
15 TioV2ckH  |Port in valid before CLKOUTTY) 0.25 TCY+30*| — — ns
16 TckH2iol Port in hold after CLKOUTT() o* — — ns
17 TosH2ioV  |0SC1T (Q1 cycle) to Port out valid@ — — 100* ns
18 TosHZ2iol 0OSC1T (Q2 cycle) to Port input invalid TBD — — ns
(I/O in hold time)
19 TioV2osH Port input valid to 0SC171 TBD — — ns
(I/O in setup time)
20 TioR Port output rise time® — 10 25* ns
21 TioF Port output fall time(® — 10 25 ns

* These parameters are characterized but not tested.
**  These parameters are design targets and are not tested. No characterization data available at this time.

t Datain the Typical (“Typ”) column is based on characterization results at 25°C. This data is for design guid-
ance only and is not tested.

Note 1: Measurements are taken in RC Mode where CLKOUT output is 4 x Tosc.
2. Please refer to Figure 13.1 for load conditions.
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PIC16C5X

FIGURE 14-2: TYPICAL RC OSC FIGURE 14-3: TYPICAL RC OSC
FREQUENCY vs. VDD, FREQUENCY vs. VDD,
CEXT =20 PF CEXT =100 PF
Typical: statistical mean @ 25°C Typical: statistical mean @ 25°C
Maximum: mean + 3s (-40°C to 125°C) Maximum: mean + 3s (-40°C to 125°C)
Minimum: mean — 3s (-40°C to 125°C) Minimum: mean — 3s (-40°C to 125°C)
55 I 18 |
R =3.3K R=3.3K
| I S E s S
5.0 / 1.6
4.5 14
\\
4.0 RZSK: 12 — R=5K _|
[ ———— .
/ \\
// ~
35 N
I 10
~N =
< e
<30 8
2 R = 10K L 08
o | = \
g | —— | R=1K
2.5 I R
0.6
20 Measured on DIP Packages, T = 25°C
' 0.4
Measured on DIP Packages, T = 25°C
15
0.2
] R = 100K
1.0 |
0.0
3.0 35 4.0 45 5.0 55 6.0
05 R = 100K VoD (Volts)
0.0
3.0 35 4.0 4.5 5.0 55 6.0
VDD (Volts)
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PIC16C5X

FIGURE 14-4: TYPICAL RC OSC
FREQUENCY vs. VDD,
CEXT =300 PF

FIGURE 14-5:

TYPICAL IPD vs. VDD,
WATCHDOG DISABLED

Typical: statistical mean @ 25°C
Maximum: mean + 3s (-40°C to 125°C)
Minimum: mean — 3s (-40°C to 125°C)

800
70—
R=33K ™
\
\
~— |
600
\
\\
500 R=5K __|
= T
I
S3
o 400
%]
c
\
300 — R = 10K
\\\
200
Measured on DIP Packages, T = 25°C
100
R = 100K
|
0 |

VoD (Volts)

3.0 3.5 4.0 4.5 5.0 55 6.0

IPD (1A)

Typical: statistical mean @ 25°C
Maximum: mean + 3s (-40°C to 125°C)
Minimum: mean — 3s (-40°C to 125°C)

25

2.0

15

1.0

0.5

0.0
25 30 35 40 45 50 55 6.0

T=25°C

VDD (Volts)
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PIC16C5X

15.2 DC Characteristics: PIC16C54A-04E, 10E, 20E (Extended)
PIC16LC54A-04E (Extended)

PIC16LC54A-04E Standard Operating Conditions (unless otherwise specified)
(Extended) Operating Temperature —40°C < TA < +125°C for extended
PIC16C54A-04E, 10E, 20E Standard Operating Conditions (unless otherwise specified)
(Extended) Operating Temperature —40°C < TA < +125°C for extended

PaNr:m Symbol Characteristic Min | Typt |Max | Units Conditions

VDD | Supply Voltage

D001 PIC16LC54A | 3.0 — |6.25| V | XT and RC modes
2.5 — |6.25| V |LP mode
DO01A PIC16C54A| 3.5 — 5.5 V |RC and XT modes
45 — 5.5 V  |HS mode
D002 VDR |RAM Data Retention Voltage® | — | 1.5+ | — | V |Device in SLEEP mode
D003 VPOR |VDD Start Voltage to ensure — Vss | — V | See Section 5.1 for details on
Power-on Reset Power-on Reset
D004 SvDD | VDD Rise Rate to ensure 0.05*| — — | VIms | See Section 5.1 for details on
Power-on Reset Power-on Reset
Ibb | Supply Current®
D010 PIC16LC54A| — 0.5 25 mA |Fosc =4.0 MHz, VDD = 5.5V,

RC® and XT modes

— 11 27 pA |Fosc = 32 kHz, VDD = 2.5V,
LP mode, Commercial

— 11 35 pA |Fosc = 32 kHz, VDD = 2.5V,
LP mode, Industrial

— 11 37 pA | Fosc =32 kHz, Vbb = 2.5V,
LP mode, Extended

DO010A PIC16C54A| — 1.8 3.3 | mA |Fosc =4.0 MHz, VDD = 5.5V,
RC® and XT modes

— 4.8 10 | mA |Fosc = 10 MHz, VbD = 5.5V,
HS mode

— 9.0 20 mA |Fosc =20 MHz, Vbp = 5.5V,
HS mode

Legend: Rows with standard voltage device data only are shaded for improved readability.
*  These parameters are characterized but not tested.

T Data in the Typical (“Typ”) column is based on characterization results at 25°C. This data is for design guid-
ance only and is 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 bus
loading, oscillator type, bus rate, internal code execution pattern and temperature also have an impact on
the current consumption.

a) 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 Vss, TOCKI = Vbbp, MCLR = VVDD; WDT enabled/
disabled as specified.

b) For standby current measurements, the conditions are the same, except that the device is in SLEEP
mode. The power-down current in SLEEP mode does not depend on the oscillator type.

3: Does not include current through REXT. The current through the resistor can be estimated by the formula:
IR = VDD/2REXT (mA) with REXT in kQ.
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NOTES:
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FIGURE 16-4: TYPICAL RC OSCILLATOR FREQUENCY vs. VDD, CEXT = 300 PF, 25°C
Typical: statistical mean @ 25°C
Maximum: mean + 3s (-40°C to 125°C)
Minimum: mean — 3s (-40°C to 125°C)
700
e
\
I R=3.3K
\
600
\ \
500
—— Bk |
\
—~ 400
N
g \
?
|.O|. 300
| R=10K
— ]
200
100
R=100K
0
2.5 3.0 35 4.0 4.5 5.0 5.5 6.0
VDD (Volts)
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PIC16C5X

FIGURE 17-7: CLKOUT AND 1I/O TIMING - PIC16C5X, PIC16CR5X
osc1 X . .
CLKOUT \K Lo : ll,(l :
:—D':L - oo ! : — 2:<— :
- 3 4 ; 19 ,*18* - _1>:<_16 -
1/0 Pin ' , ' \
(input) Y , : : :
! 4—]_7 —— : : 15 : X !
I({)?Jtlpa)iur}) Old Value X New Value
20, 21
Note: Refer to Figure 17-5 for load conditions.
TABLE 17-2: CLKOUT AND I/O TIMING REQUIREMENTS - PIC16C5X, PIC16CR5X
Standard Operating Conditions (unless otherwise specified)
i Operating Temperature 0°C < TA < +70°C for commercial
AC Characteristics —40°C < TA < +85°C for industrial
—40°C < TA < +125°C for extended
Pzrgm Symbol Characteristic Min Typt Max Units
10 TosH2ckL |0SC17 to CLKOUT W — 15 30% ns
1 TosH2ckH |0SC17T to CLKOUTT — 15 30%* ns
12 TckR  |CLKOUT rise time(® — 5.0 15%* ns
13 TckF CLKOUT fall time(® — 5.0 15%* ns
14 TckL2ioV  |CLKOUTY to Port out valid® — — 40%* ns
15 TioV2ckH |Port in valid before CLKOUTT(® 0.25 TCY+30* | — — ns
16 TckH2iol | Port in hold after CLKOUTT() 0* — — ns
17 TosH2ioV |0SC1T (Q1 cycle) to Port out valid® — — 100* ns
18 TosH2iol |OSC1T (Q2 cycle) to Port input invalid TBD — — ns
(I/O in hold time)
19 TioV2osH |Port input valid to OSC17T TBD — — ns
(I/O in setup time)
20 TioR Port output rise time(® — 10 25+ ns
21 TioF Port output fall time(? — 10 25%* ns

* These parameters are characterized but not tested.
** These parameters are design targets and are not tested. No characterization data available at this time.

T Data in the Typical (“Typ”) column is at 5V, 25°C unless otherwise stated. These parameters are for design
guidance only and are not tested.

Note 1: Measurements are taken in RC Mode where CLKOUT output is 4 x Tosc.
2: Refer to Figure 17-5 for load conditions.
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FIGURE 18-6: TYPICAL IpD vs. VDD, WATCHDOG ENABLED (25°C)
Typical: statistical mean @ 25°C
Maximum: mean + 3s (-40°C to 125°C)
Minimum: mean — 3s (-40°C to 125°C)
25
20
15
<
2
g
) /
5.0
T
L
0
2.5 3.0 35 4.0 45 5.0 5 6.0
VbD (Volts)
FIGURE 18-7: TYPICAL IpD vs. VDD, WATCHDOG ENABLED (-40°C, 85°C)
Typical: statistical mean @ 25°C
Maximum: mean + 3s (-40°C to 125°C)
Minimum: mean — 3s (-40°C to 125°C)
35
30
25
20
<
2
fa)
a8 15
5.0 40°C) /
/ /
0 | (+85°C)
25 3.0 35 4.0 4.5 5.0 5.5 6.0
VDD (Volts)
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FIGURE 18-8: VTH (INPUT THRESHOLD TRIP POINT VOLTAGE) OF I/O PINS vs. VDD
Typical: statistical mean @ 25°C
Maximum: mean + 3s (-40°C to 125°C)
Minimum: mean — 3s (-40°C to 125°C)
2.0
1.8
1.6
R /
[2]
) °C)
\><i 1.4 Typ (_\-25/
= 1.2
>
/
1.0
0.8
0.6
2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0
VDD (Volts)
FIGURE 18-9: VIH, VIL OF MCLR, TOCKI AND OSC1 (IN RC MODE) vs. VDD
Typical: statistical mean @ 25°C
Maximum: mean + 3s (-40°C to 125°C)
Minimum: mean — 3s (-40°C to 125°C)
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Note: These input pins have Schmitt Trigger input buffers.
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FIGURE 18-14: WDT TIMER TIME-OUT FIGURE 18-15: PORTA, B AND C IoH vs.
PERIOD vs. Vpp) VOH, VDD = 3 V
Typical: statistical mean @ 25°C Typical: statistical mean @ 25°C
Maximum: mean + 3s (-40°C to 125°C) Maximum: mean + 3s (-40°C to 125°C)
Minimum: mean — 3s (-40°C to 125°C) Minimum: mean — 3s (-40°C to 125°C)
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Note 1: Prescaler setto 1:1.
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FIGURE 19-4: CLKOUT AND I/O TIMING - PIC16C5X-40
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Note: Refer to Figure 19-2 for load conditions.

TABLE 19-2: CLKOUT AND I/O TIMING REQUIREMENTS - PIC16C5X-40

Standard Operating Conditions (unless otherwise specified)
Operating Temperature 0°C < TA < +70°C for commercial

AC Characteristics

Pzrgm Symbol Characteristic Min Typt Max Units
10 TosH2ckL |0SC17T to CLKOUT{(1:2) — 15 30%* ns
1 TosH2ckH |0SC17 to CLKOUTT(%:2) — 15 30%* ns
12 TckR CLKOUT rise time(%-2) — 5.0 15%* ns
13 TckF CLKOUT fall time(1-?) — 5.0 15+ ns
14 TckL2ioV  |CLKOUTY to Port out valid®2) — — 40 ns
15 Tiov2ckH |Port in valid before CLKOUTT(1:2) 0.25 TCY+30* | — — ns
16 TckH2iol  [Port in hold after CLKOUTT(%:2) o* — — ns
17 TosH2ioV |0SC1T (Q1 cycle) to Port out valid® — — 100 ns
18 TosH2iol |OSC1T (Q2 cycle) to Port input invalid TBD — — ns

(1/0 in hold time)
19 TioV2osH |Port input valid to OSC17T TBD — — ns
(I/O in setup time)
20 TioR Port output rise time(® — 10 25%* ns
21 TioF Port output fall time(® — 10 25%* ns

*  These parameters are characterized but not tested.
**  These parameters are design targets and are not tested. No characterization data available at this time.

t Data in the Typical (“Typ”) column is at 5V, 25°C unless otherwise stated. These parameters are for design
guidance only and are not tested.

Note 1: Measurements are taken in RC Mode where CLKOUT output is 4 x Tosc.
2: Refer to Figure 19-2 for load conditions.
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18-Lead Plastic Dual In-line (P) — 300 mil (PDIP)

Note:  For the most current package drawings, please see the Microchip Packaging Specification located
at http://www.microchip.com/packaging
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Units INCHES* MILLIMETERS
Dimension Limits MIN NOM MAX MIN NOM MAX

Number of Pins n 18 18

Pitch p .100 2.54

Top to Seating Plane A .140 .155 .170 3.56 3.94 4.32
Molded Package Thickness A2 115 .130 .145 2.92 3.30 3.68
Base to Seating Plane Al .015 0.38

Shoulder to Shoulder Width E .300 .313 .325 7.62 7.94 8.26
Molded Package Width E1l .240 .250 .260 6.10 6.35 6.60
Overall Length D .890 .898 .905 22.61 22.80 22.99
Tip to Seating Plane L 125 .130 .135 3.18 3.30 3.43
Lead Thickness c .008 .012 .015 0.20 0.29 0.38
Upper Lead Width B1 .045 .058 .070 1.14 1.46 1.78
Lower Lead Width B .014 .018 .022 0.36 0.46 0.56
Overall Row Spacing § eB .310 .370 430 7.87 9.40 10.92
Mold Draft Angle Top o 5 10 15 5 10 15
Mold Draft Angle Bottom B 5 10 15 5 10 15

* Controlling Parameter

§ Significant Characteristic

Notes:

Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed
.010” (0.254mm) per side.

JEDEC Equivalent: MS-001

Drawing No. C04-007
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18-Lead Plastic Small Outline (SO) — Wide, 300 mil (SOIC)

Note:  For the most current package drawings, please see the Microchip Packaging Specification located
at http://www.microchip.com/packaging
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Units INCHES* MILLIMETERS
Dimension Limits MIN NOM MAX MIN NOM MAX

Number of Pins n 18 18

Pitch p .050 1.27

Overall Height A .093 .099 .104 2.36 2.50 2.64
Molded Package Thickness A2 .088 .091 .094 2.24 2.31 2.39
Standoff § Al .004 .008 .012 0.10 0.20 0.30
Overall Width E .394 407 420 10.01 10.34 10.67
Molded Package Width E1l 291 .295 .299 7.39 7.49 7.59
Overall Length D 446 454 462 11.33 11.53 11.73
Chamfer Distance h .010 .020 .029 0.25 0.50 0.74
Foot Length L .016 .033 .050 0.41 0.84 1.27
Foot Angle [0 0 4 8 0 4 8
Lead Thickness c .009 .011 .012 0.23 0.27 0.30
Lead Width B .014 .017 .020 0.36 0.42 0.51
Mold Draft Angle Top [ 0 12 15 0 12 15
Mold Draft Angle Bottom B 0 12 15 0 12 15

* Controlling Parameter
§ Significant Characteristic

Notes:

Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed
.010” (0.254mm) per side.

JEDEC Equivalent: MS-013

Drawing No. C04-051
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Note the following details of the code protection feature on Microchip devices:

. Microchip products meet the specification contained in their particular Microchip Data Sheet.

. Microchip believes that its family of products is one of the most secure families 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
knowledge, require using the Microchip products in a manner outside the operating specifications contained in Microchip’s Data
Sheets. Most likely, the person doing so is 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
products. Attempts to break Microchip’s code protection feature may be a violation of the Digital Millennium Copyright Act. If such acts
allow unauthorized access to your software or other copyrighted work, you may have a right to sue for relief under that Act.

Information contained in this publication regarding device
applications and the like is provided only for your convenience
and may be superseded by updates. It is your responsibility to
ensure that your application meets with your specifications.
MICROCHIP MAKES NO REPRESENTATIONS OR
WARRANTIES OF ANY KIND WHETHER EXPRESS OR
IMPLIED, WRITTEN OR ORAL, STATUTORY OR
OTHERWISE, RELATED TO THE INFORMATION,
INCLUDING BUT NOT LIMITED TO ITS CONDITION,
QUALITY, PERFORMANCE, MERCHANTABILITY OR
FITNESS FOR PURPOSE. Microchip disclaims all liability
arising from this information and its use. Use of Microchip
devices in life support and/or safety applications is entirely at
the buyer’s risk, and the buyer agrees to defend, indemnify and
hold harmless Microchip from any and all damages, claims,
suits, or expenses resulting from such use. No licenses are
conveyed, implicity or otherwise, under any Microchip
intellectual property rights.

QUALITY MANAGEMENT SYSTEM
CERTIFIED BY DNV

= ISO/TS 16949 =

Trademarks

The Microchip name and logo, the Microchip logo, dsPIC,
FlashFlex, KEELOQ, KEELOQ logo, MPLAB, PIC, PICmicro,
PICSTART, PIC32 logo, rfPIC, SST, SST Logo, SuperFlash
and UNI/O are registered trademarks of Microchip Technology
Incorporated in the U.S.A. and other countries.
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and Z-Scale are trademarks of Microchip Technology
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and India. The Company'’s quality system processes and procedures
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