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PIC16C5X

5.0 RESET

PIC16C5X devices may be RESET in one of the follow-
ing ways:

» Power-On Reset (POR)

« MCLR Reset (normal operation)

« MCLR Wake-up Reset (from SLEEP)

* WDT Reset (normal operation)

* WDT Wake-up Reset (from SLEEP)

Table 5-1 shows these RESET conditions for the PCL
and STATUS registers.

Some registers are not affected in any RESET condi-
tion. Their status is unknown on POR and unchanged
in any other RESET. Most other registers are reset to a
“RESET state” on Power-On Reset (POR), MCLR or
WDT Reset. A MCLR or WDT wake-up from SLEEP
also results in a device RESET, and not a continuation
of operation before SLEEP.

The TO and PD bits (STATUS <4:3>) are set or cleared
depending on the different RESET conditions (Table 5-
1). These bits may be used to determine the nature of
the RESET.

Table 5-3 lists a full description of RESET states of all
registers. Figure 5-1 shows a simplified block diagram
of the On-chip Reset circuit.

TABLE 5-1: STATUS BITS AND THEIR SIGNIFICANCE
Condition TO PD
Power-On Reset 1 1
MCLR Reset (normal operation) u u
MCLR Wake-up (from SLEEP) 1 0
WDT Reset (normal operation) 0 1
WDT Wake-up (from SLEEP) 0 0
Legend: u =unchanged, x = unknown, — = unimplemented read as '0'".
TABLE 5-2: SUMMARY OF REGISTERS ASSOCIATED WITH RESET
. . . . . . . . Value on Value on
Address | Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR MCLR and
WDT Reset
03h | STATUS | PA2 PAL PAO T0 PD z DC (o} 0001 1xxx | 000g quuu
Legend: u =unchanged, x = unknown, g = see Table 5-1 for possible values.
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NOTES:
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FIGURE 8-6: BLOCK DIAGRAM OF THE TIMERO/WDT PRESCALER
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10.0 INSTRUCTION SET SUMMARY

Each PIC16C5X instruction is a 12-bit word divided into
an OPCODE, which specifies the instruction type and
one or more operands which further specify the opera-
tion of the instruction. The PIC16C5X instruction set
summary in Table 10-2 groups the instructions into
byte-oriented, bit-oriented, and literal and control oper-
ations. Table 10-1 shows the opcode field descriptions.

For byte-oriented instructions, 'f' represents a file reg-
ister designator and 'd' represents a destination desig-
nator. The file register designator is used to specify
which one of the 32 file registers in that bank is to be
used by the instruction.

The destination designator specifies where the result of
the operation is to be placed. If 'd" is '0', the result is
placed in the W register. If 'd" is '1', the result is placed
in the file register specified in the instruction.

For bit-oriented instructions, 'b' represents a bit field
designator which selects the number of the bit affected

by the operation, while 'f' represents the number of the
file in which the bit is located.

For literal and control operations, 'k' represents an
8 or 9-bit constant or literal value.

TABLE 10-1: OPCODE FIELD
DESCRIPTIONS

Field Description

Register file address (0x00 to 0x1F)

Working register (accumulator)

Bit address within an 8-bit file register

Literal field, constant data or label

XXO'é""

Don't care location (= 0 or 1)

The assembler will generate code with x = 0.
It is the recommended form of use for com-
patibility with all Microchip software tools.

d Destination select;

d = 0 (store result in W)

d =1 (store result in file register 'f")
Defaultisd =1

| abel Label name

TOS Top of Stack

PC Program Counter

WDT Watchdog Timer Counter

TO Time-out bit

PD Power-down bit

dest Destination, either the W register or the
specified register file location

[ 1 Options

() Contents

— Assigned to
< > Register bit field
€ In the set of

i talics |Userdefined term (font is courier)

All instructions are executed within one single instruc-
tion cycle, unless a conditional test is true or the pro-
gram counter is changed as a result of an instruction.
In this case, the execution takes two instruction cycles.
One instruction cycle consists of four oscillator periods.
Thus, for an oscillator frequency of 4 MHz, the normal
instruction execution time would be 1 ps. If a condi-
tional test is true or the program counter is changed as
a result of an instruction, the instruction execution time
would be 2 ps.

Figure 10-1 shows the three general formats that the
instructions can have. All examples in the figure use
the following format to represent a hexadecimal num-
ber:

Oxhhh
where 'h’' signifies a hexadecimal digit.

FIGURE 10-1: GENERAL FORMAT FOR
INSTRUCTIONS
Byte-oriented file register operations
11 6 5 4 0
OPCODE ‘ d | f (FILE #)

d = 0 for destination W
d =1 for destination f
f = 5-bit file register address

Bit-oriented file register operations

1 87 54 0
OPCODE ‘b(BIT#)‘ f (FILE #)

3-bit bit address

b
f = 5-bit file register address

Literal and control operations (except GOTO)

11 8 7 0
OPCODE | k (literal)

k = 8-bit immediate value

Literal and control operations - GOTO instruction

11 9 8 0
OPCODE | k (literal)

k = 9-bit immediate value
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BSF Bit Set f BTFSS Bit Test f, Skip if Set
Syntax: [ label ] BSF Syntax: [label ] BTFSS fb
Operands: 0<f<31 Operands: 0<f<31
0<b<7 0<b<7
Operation: 1 — (f<b>) Operation: skip if (f<b>) = 1
Status Affected: None Status Affected: None
Encoding: |0101 bbbt |ffff | Encoding: [o111 bbbt |ffff |
Description: Bit 'b' in register 'f' is set. Description: If bit 'b" in register 'f' is '1' then the
Words: 1 next instruction is skipped.

' If bit 'b' is '1', then the next instruc-
Cycles: 1 tion fetched during the current
Example: BSF FLAG_REG 7 instruction execution, is discarded

Before Instruction andkg N(t)hp. IS e2x ecu}ed. mts teazpl,
FLAG REG = Ox0A making this a 2-cycle instruction.
After Instruction Words: 1
FLAG_REG = Ox8A Cycles: 12)
Example: HERE BTFSS FLAG 1
] o FALSE GOTO PROCESS_ CODE
BTFSC Bit Test f, Skip if Clear TRUE o
Syntax: [label ] BTFSC f,b °
[
Operands: 0<f<31 )
0<b<7 Before Instruction

- - _ PC = address (HERE)
Operation: skip if (f<b>) =0 After Instruction
Status Affected: None If FLAG<1> = 0,

Encoding: [0110 [bbbf [ftff | PC = address (FALSE);

. - - - - if FLAG<1> = 1,

Description: If bit 'b"in register 'f'is 0 then the PC = address (TRUE)
next instruction is skipped.
If bit 'b" is 0 then the next instruc-
tion fetched during the current
instruction execution is discarded,
and a NOP is executed instead,
making this a 2-cycle instruction.
Words: 1
Cycles: 1(2)
Example: HERE BTFSC FLAG 1
FALSE GOTO PROCESS CODE
TRUE -
Before Instruction
PC = address (HERE)
After Instruction
if FLAG<1> = 0,
PC = address (TRUE);
if FLAG<1> = 1,
PC = address (FALSE)
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IORLW Inclusive OR literal with W
Syntax: [label] IORLW k
Operands: 0< k<255
Operation: (W) .0OR. (k) > (W)
Status Affected: Z
Encoding: | 1101 | Kkkkk | kkkk |
Description: The contents of the W register are
OR’ed with the eight bit literal 'k'.
The result is placed in the W regis-
ter.
Words: 1
Cycles: 1
Example: | ORLW 0x35
Before Instruction
W = Ox9A
After Instruction
W = OxBF
Z =0
IORWF Inclusive OR W with f
Syntax: [label] IORWF f,d
Operands: 0<f<31
d € [0,1]
Operation: (W).OR. (f) > (dest)
Status Affected: Z
Encoding: | 0001 |oodf [ffff |
Description: Inclusive OR the W register with
register '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
Example: | ORWF RESULT, O
Before Instruction
RESULT = O0x13
W = 0x91
After Instruction
RESULT = 0x13
w = 0x93
z = 0

MOVF Move f

Syntax: [label] MOVF fd

Operands: 0<f<31
d e [0,1]

Operation: (f) > (dest)

Status Affected: Z

Encoding: |0010 |oodf [ffff |

Description: The contents of register 'f' is
moved to destination 'd'. If 'd" is O,
destination is the W register. If 'd'
is 1, the destination is file
register 'f'. 'd' is 1 is useful to test a
file register since status flag Z is
affected.

Words: 1

Cycles: 1

Example: MOVE  FSR, 0

After Instruction

W value in FSR register
MOVLW Move Literal to W
Syntax: [label] MOVLW k
Operands: 0< k<255
Operation: k— (W)
Status Affected: None
Encoding: | 1100 | Kkkkk | kkkk |
Description: The eight bit literal 'k’ is loaded into
the W register.
Words: 1
Cycles: 1
Example: MOVLW Ox5A

After Instruction

w

Ox5A
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121

DC Characteristics: PIC16C54/55/56/57-RC, XT, 10, HS, LP (Commercial)

PIC16C54/55/56/57-RC, XT, 10, HS, LP Standard Operating Conditions (unless otherwise specified)
(Commercial) Operating Temperature 0°C < TA < +70°C for commercial
Param I . . . .
NoO Symbol Characteristic/Device Min Typt Max | Units Conditions

D001 VDD |Supply Voltage
PIC16C5X-RC 3.0 — 6.25 Y,
PIC16C5X-XT 3.0 — 6.25 \%
PIC16C5X-10 4.5 — 5.5 \%
PIC16C5X-HS 4.5 — 5.5 \%
PIC16C5X-LP 2.5 — 6.25 \%

D002 | VDR |RAM Data Retention Voltage?) 1.5% — V  |Device in SLEEP Mode

D003 VPOR |VDD Start Voltage to ensure Vss — \% See Section 5.1 for details on
Power-on Reset Power-on Reset

D004 SvbD |VDD Rise Rate to ensure 0.05* — — V/ms |See Section 5.1 for details on
Power-on Reset Power-on Reset

D010 Ibb  |Supply Current®
PIC16C5X-RC®) — 1.8 33 | mA |Fosc =4 MHz, Vbp = 5.5V
PIC16C5X-XT — 1.8 3.3 mA |Fosc =4 MHz, VbD = 5.5V
PIC16C5X-10 — 4.8 10 mA |Fosc =10 MHz, VbD = 5.5V
PIC16C5X-HS — 4.8 10 mA |Fosc =10 MHz, VbD = 5.5V
PIC16C5X-HS — 9.0 20 mA |Fosc =20 MHz, Vbb = 5.5V
PIC16C5X-LP — 15 32 pA  |Fosc = 32 kHz, Vbp = 3.0V,

WDT disabled
D020 IPo  |Power-down Current® — 4.0 12 pA  |VDD = 3.0V, WDT enabled
— 0.6 9 pA  |VDD = 3.0V, WDT disabled

* These parameters are characterized but not tested.

T Datain “Typ” column is based on characterization results at 25°C. This data is for design guidance 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 = Vbb, MCLR = VDD; 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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12.3

DC Characteristics: PIC16C54/55/56/57-RCE, XTE, 10E, HSE, LPE (Extended)

PIC16C54/55/56/57-RCE, XTE, 10E, HSE, LPE Standard Operating Conditions (unless otherwise specified)
(Extended) Operating Temperature —40°C < TA < +125°C for extended
Param L . . . "
NoO Symbol Characteristic/Device Min Typt Max | Units Conditions

D001 VDD |Supply Voltage
PIC16C5X-RCE 3.25 — 6.0 \%
PIC16C5X-XTE 3.25 — 6.0 \%
PIC16C5X-10E 4.5 — 55 \%
PIC16C5X-HSE 4.5 — 55 \%
PIC16C5X-LPE 2.5 — 6.0 \%

D002 | VDR |RAM Data Retention Voltage® | — 1.5% — V  |Device in SLEEP mode

D003 VPOR |VDD Start Voltage to ensure — Vss — \% See Section 5.1 for details on
Power-on Reset Power-on Reset

D004 Svbb | VDD Rise Rate to ensure 0.05* — — V/ms |See Section 5.1 for details on
Power-on Reset Power-on Reset

D010 Ibb  |Supply Current®
PIC16C5X-RCE®) — 1.8 33 | mA |Fosc =4 MHz, VDD = 5.5V
PIC16C5X-XTE — 1.8 3.3 mA |Fosc =4 MHz, VbDp = 5.5V
PIC16C5X-10E — 4.8 10 mA |Fosc =10 MHz, VbD = 5.5V
PIC16C5X-HSE — 4.8 10 mA |Fosc =10 MHz, VbD = 5.5V
PIC16C5X-HSE — 9.0 20 mA |Fosc =16 MHz, VDD = 5.5V
PIC16C5X-LPE — 19 55 pA  |Fosc =32 kHz, VoD = 3.25V,

WDT disabled
D020 IPo  |Power-down Current® — 5.0 22 uA  |VDD = 3.25V, WDT enabled
— 0.8 18 pA  |VDD = 3.25V, WDT disabled

* These parameters are characterized but not tested.

T Datain “Typ” column is based on characterization results at 25°C. This data is for design guidance 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 1/O pins tristated, pulled to Vss, TOCKI = Vbb, MCLR = VDD; 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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FIGURE 12-3: CLKOUT AND I/O TIMING - PIC16C54/55/56/57
Q4 I Q1 : Q2 : Q3
osc1 Ve /) .
CLKOUT XF\ 2 l l | /.
o 13. 4 19 18— .12
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Note: Please refer to Figure 12-1 for load conditions.

TABLE 12-2: CLKOUT AND I/O TIMING REQUIREMENTS - PIC16C54/55/56/57

Standard Operating Conditions (unless otherwise specified)

Operating Temperature 0°C < TAa < +70°C for commercial
—40°C < TA < +85°C for industrial
—40°C < TA < +125°C for extended

AC Characteristics

PaNrsm Symbol Characteristic Min Typt Max Units
10 TosH2ckL |0SC1T to CLKOUT{® — 15 30%* ns
1 TosH2ckH |0SC17 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(®) o* — — ns
17 TosH2ioV  |0SC1T (Q1 cycle) to Port out valid® — — 100* ns
18 TosHZ2iol 0SC1T (Q2 cycle) to Port input invalid TBD — — ns

(/O in hold time)
19 TioV2osH |Port input valid to OSC1T TBD — — ns
(/O in setup time)
20 TioR Port output rise time(® — 10 25%* ns
21 TioF Port output fall ime(@ — 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 5.0V, 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: Please refer to Figure 12-1 for load conditions.
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13.3

DC Characteristics: PIC16CR54A-04, 10, 20, PIC16LCR54A-04 (Commercial)
PIC16CR54A-04l, 10I, 20I, PIC16LCR54A-04I1 (Industrial)

DC CHARACTERISTICS

Standard Operating Conditions (unless otherwise specified)

Operating Temperature

0°C < TA < +70°C for commercial

—40°C < TA < +85°C for industrial

Pilrsm Symbol Characteristic Min Typt Max Units |Conditions
D030 ViL  |Input Low Voltage
I/O ports Vss — 0.2 VDD \% Pin at hi-impedance
MCLR (Schmitt Trigger) Vss — 0.15 VbD \
TOCKI (Schmitt Trigger) Vss — 0.15 VbD \%
OSC1 (Schmitt Trigger) Vss — | 0.15VDbD V  |RC mode only®
OSC1 Vss — 0.15 Vpbb V XT, HS and LP modes
D040 VIH |Input High Voltage
1/0 ports 2.0 — VDD V  |Vbp=3.0Vto55v¥
1/0 ports 0.6 VDD — VDD vV |Full Vbp range®
MCLR (Schmitt Trigger) 0.85 VDD — VDD \Y,
TOCKI (Schmitt Trigger) 0.85 VDD — VDD \Y,
OSC1 (Schmitt Trigger) 0.85VDoD | — VDD V  |RC mode only®
0OSC1 0.85 VDD — VDD \Y XT, HS and LP modes

D050 VHYS |Hysteresis of Schmitt 0.15 VbD* — — \Y,

Trigger inputs
D060 L |Input Leakage Current(1:?) For VDD <5.5V:

I/O ports -1.0 — +1.0 pA  |VsSs < VPIN < VDD,

pin at hi-impedance
MCLR -5.0 — — pA  |VPIN = Vss + 0.25V
MCLR — 0.5 +5.0 pA  [VPIN = VDD
TOCKI -3.0 0.5 +3.0 pA  |VSs < VPIN < VDD
0OSsC1 -3.0 0.5 +3.0 pA  |VsSs < VPIN < VDD,

XT, HS and LP modes

D080 VoL |Output Low Voltage

I/O ports — — 0.5 \Y loL =10 mA, VDD = 6.0V
OSC2/CLKOUT — — 0.5 \Y loL=1.9 mA, VDD = 6.0V,
RC mode only
D090 | VoH |Output High Voltage®
I/O ports Vbbb - 0.5 — — \Y loH =-4.0 mA, VDD = 6.0V
OSC2/CLKOUT Vop - 0.5 — — \Y loH=-0.8 mA, VDD = 6.0V,
RC mode only
*  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: The leakage current on the MCLR/VPP 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
voltage.

2: Negative current is defined as coming out of the pin.

3: For the RC mode, the OSC1/CLKIN pin is a Schmitt Trigger input. It is not recommended that the PIC16C5X
be driven with external clock in RC mode.

4: The user may use the better of the two specifications.

© 1997-2013 Microchip Technology Inc.
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TABLE 14-2: INPUT CAPACITANCE FOR
PIC16C54/56

Typical Capacitance (pF)

Pin
18L PDIP 18L SoOIC
RA port 5.0 4.3
RB port 5.0 4.3
MCLR 17.0 17.0
OSC1 4.0 3.5
OSC2/CLKOUT 4.3 3.5
TOCKI 3.2 2.8

All capacitance values are typical at 25°C. A part-to-part
variation of £25% (three standard deviations) should be

taken into account.

TABLE 14-3: INPUT CAPACITANCE FOR
PIC16C55/57

Typical Capacitance (pF)

Pin 28L PDIP 28L SOIC
(600 mil)
RA port 5.2 4.8
RB port 5.6 4.7
RC port 5.0 4.1
MCLR 17.0 17.0
OSC1 6.6 3.5
OSC2/CLKOUT 4.6 35
TOCKI 4.5 3.5

All capacitance values are typical at 25°C. A part-to-part
variation of £25% (three standard deviations) should be

taken into account.
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15.1 DC Characteristics: PIC16C54A-04, 10, 20 (Commercial)
PIC16C54A-041, 10I, 201 (Industrial)
PIC16LC54A-04 (Commercial)
PIC16LC54A-04I (Industrial)
PIC16LC54A-04 Standard Operating Conditions (unless otherwise specified)
PIC16LC54A-04I Operating Temperature 0°C < TA < +70°C for commercial
(Commercial, Industrial) —40°C < TA < +85°C for industrial
PIC16C54A-04, 10, 20 Standard Operating Conditions (unless otherwise specified)
PIC16C54A-041, 10I, 20l Operating Temperature 0°C < TA < +70°C for commercial
(Commerecial, Industrial) —40°C < TA < +85°C for industrial
Pilr;m Symbol Characteristic/Device Min | Typt | Max | Units Conditions
IPp | Power-down Current®
D006 PIC1I6LCSX | — 25 | 12 | pA |VDD = 2.5V, WDT enabled, Commercial
— 0.25 | 40 | pA |VDD= 2.5V, WDT disabled, Commercial
— 25 14 | pA | VDD = 2.5V, WDT enabled, Industrial
— 0.25 | 5.0 | pA |VDD =25V, WDT disabled, Industrial
DO06A PIC16C5X| — 4.0 12 pA | VDD = 3.0V, WDT enabled, Commercial
— 0.25 | 40| pA |VDD = 3.0V, WDT disabled, Commercial
— 5.0 14 | pA | VDD = 3.0V, WDT enabled, Industrial
— 0.3 | 50| pA |VDD=3.0V, WDT disabled, Industrial
Legend: Rows with standard voltage device data only are shaded for improved readability.

*  These parameters are characterized but not tested.

T Datain “Typ” column is based on characterization results at 25°C. This data is for design guidance 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 = Vbb, MCLR = VbD; 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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FIGURE 16-10: TYPICAL IpD vs. FREQUENCY (WDT DISABLED, RC MODE @ 20 PF, 25°C)

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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FIGURE 16-11: MAXIMUM Ipb vs. FREQUENCY
(WDT DISABLED, RC MODE @ 20 pPF, —40°C to +85°C)

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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17.2 DC Characteristics: PIC16C54C/C55A/C56A/C57C/C58B-04E, 20E (Extended)
PIC16CR54C/CR56A/CR57C/CR58B-04E, 20E (Extended)
PIC16C54C/C55A/C56A/C57C/C58B-04E, 20E Standard Operating Conditions (unless otherwise specified)
PIC16CR54C/CR56A/CR57C/CR58B-04E, 20E Operating Temperature  —40°C < TA < +125°C for extended
(Extended)
Pilrs\m Symbol Characteristic Min | Typt | Max | Units Conditions
D001 VDD |Supply Voltage RC, XT, LP, and HS mode
3.0 — 5.5 V |from O - 10 MHz
4.5 — 5.5 V [from 10 - 20 MHz
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 SvbD |VDD rise rate to ensure 0.05* | — — | VIms |See Section 5.1 for details on
Power-on Reset Power-on Reset
D010 Ibb  |Supply Current®@
XT and RC® modes — | 1.8 | 33| mA |Fosc=4.0 MHz, Vbb = 5.5V
HS mode — 9.0 20 | mA [Fosc =20 MHz, VbD = 5.5V
D020 Ipo  |Power-down Current® — 0.3 | 17 | pwA |VvpbD=3.0V, WDT disabled
— 10 50* | wA |VDD = 4.5V, WDT disabled
— 12 | 60* | pA |VDD =5.5V, WDT disabled
— 4.8 31* | wA |VDD = 3.0V, WDT enabled
— 18 68* | pA |VDD = 4.5V, WDT enabled
— 26 90* | pA |VDD =5.5V, WDT enabled

*  These parameters are characterized but not tested.

T Datain“Typ” columnis at 5V, 25°C, unless otherwise stated. These parameters are for design guidance only,
and are not tested.

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

2: The supply current is mainly a function of the operating voltage and frequency. Other factors such as 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 = Vbb, MCLR = VbD; 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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FIGURE 18-2:

TYPICAL RC OSCILLATOR FREQUENCY vs. VbD, CEXT = 20 PF, 25°C

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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FIGURE 18-3:

TYPICAL RC OSCILLATOR FREQUENCY vs. VDD, CEXT = 100 PF, 25°C
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Typical: statistical mean @ 25°C
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Minimum: mean — 3s (-40°C to 125°C)
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FIGURE 20-7: WDT TIMER TIME-OUT FIGURE 20-8: IOH vs. VOH, VDD =5V
PERIOD vs. Voo
Typical: statistical mean @ 25°C
C -~ o Maximum: mean + 3s (-40°C to 125°C)
Typical: statistical mean @ 25°C S . o o
Maximum: mean + 3s (-40°C to 125°C) Minimum: mean - 3s (-40°C to 125°C)
Minimum: mean — 3s (-40°C to 125°C) 0
50
45
|
40
Typ +125°C
35 —_
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o) S
E T -20
3 30 0 Typ +85°C
2
= Typ +125°C Typ +25°C
o 25 t
= ~ yp —40°C
\Tyo +85°C _30
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—
15
— Typ —40°C
\y —-40
10 15 20 25 30 35 40 45 50
VOH (Volts)
5.0
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Note 1: Prescaler setto 1:1.

TABLE 20-1: INPUT CAPACITANCE

_ Typical Capacitance (pF)

o 18L PDIP 18L SOIC
RA port 5.0 4.3
RB port 5.0 4.3
MCLR 17.0 17.0
OSC1 4.0 35
OSC2/CLKOUT 4.3 35
TOCKI 3.2 2.8

All capacitance values are typical at 25°C. A part-to-part
variation of +25% (three standard deviations) should be
taken into account.
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M
MCLR Reset
Register values On ..........ccoecveiiiniiiniiiiciee e 20
Memory Map
PIC16C54/CR54/C55.......oocciiiiiiiiiiiiiic e 25
PIC16C56/CR56 ................. .25
PIC16C57/CR57/C58/CR58 .25
Memory Organization.............ocueeeeieeeeniiee e 25
MOV ..o 56
MOVLW ...ttt 56
MOVWE L. 57
MPLAB C17 and MPLAB C18 C Compilers.............cccccuuee. 61
MPLAB ICD In-Circuit Debugger..........cccceevivveriieiniiieeeens 63
MPLAB ICE High Performance Universal In-Circuit Emulator
With MPLAB IDE........ccciiiiiiiieiiiiiie et 62
MPLAB Integrated Development Environment Software .... 61
MPLINK Object Linker/MPLIB Object Librarian .................. 62
N
NOP <o 57
(o]
One-Time-Programmable (OTP) DeVviCes.........ccccoeeriernunnne 7
OPTION Lo 57
OPTION REQISIET ...ceviiiiiiiiiiiiiieiit et 30
Value ON FESEL ....cveiiiiiiiie e 20
Oscillator Configurations ...........ceoccvveeieieinieee e 15

Oscillator Types

P
PAO Dttt 29
PAL Dit.eeeee et 29
Paging. .31
PC .o, 31
ValU€ ON FESEL ..ovviiieieiiiiiii e 20
PD DIt oo 19, 29
Peripheral FEatUres. ..........ccoviiiiiiiie i 1
PICDEM 1 Low Cost PIC MCU Demonstration Board........ 63
PICDEM 17 Demonstration Board .............cccccovvveeeeeeiinnnns 64
PICDEM 2 Low Cost PIC16CXX Demonstration Board...... 63

PICDEM 3 Low Cost PIC16CXXX Demonstration Board ... 64
PICSTART Plus Entry Level Development Programmer .... 63

Pin Configurations...........cccvevieieer i 2
Pinout Description - PIC16C54, PIC16CR54, PIC16C56,
PIC16CR56, PIC16C58, PIC1I6CR58 .......c.ccveverveiiereies 11

Pinout Description - PIC16C55, PIC16C57, PIC16CR57 ...12

Power-Down Mode..........ccoeiuiiiiiiiiiiicni e 47

Power-On Reset (POR) ......ooiiiiieiiiiieeiiee e 21
Register values On ..........ccoocveiiiniiniiiiciec e 20

Prescaler........ccoovvveiiieiii e

PRO MATE Il Universal Device Programmer ...
Program Counter..........ccoceeiiiiiiiiinciiieeee
Program Memory Organization .............ccceeevveeiiieeeiiiee e
Program Verification/Code Protection...........cccccccuvevvennnene

Q

Q CYCIES .. 13
Quick-Turnaround-Production (QTP) Devices...........cccccocuu. 7

R

RC Oscillator..........ccoevvvevieicnieciens
Read Only Memory (ROM) Devices .
Read-Modify-WIte..........coviiiiienieeeee e
Register File Map

PIC16C54, PIC16CR54, PIC16C55, PIC16C56,

PICLIBCRS5B .....oceviiieirieiiieiie e 26

PICLECS7/CR5T ..ottt 27

PICLIBCH8/CRES ......c.eeciveiririerieeee e 27
Registers

Special FUNCHION ........oooiiiiiiiciice e 28

Value on reset.. .20
RESEL ... 19
Reset on Brown-Out ..o 23
RETLW < 57
RLF e 58
RRF e e 58
S
Serialized Quick-Turnaround-Production (SQTP) Devices... 7
SLEEP oot 43, 47,58
Software Simulator (MPLAB SIM) ......ccccooiiiiieniiiiniiieee. 62
Special Features of the CPU ...........ccccovieiiiiiiiiiieeeee e 43
Special Function Registers.........ccoovvvieiiiiiecciciececnn 28
STACK .1ttt
STATUS Register ....

Value ON FESEL....cccuiiiiiiiiiiie e
SUBWE ...ttt
SWAPKE .o
T
Timer0

Switching Prescaler Assignment

TimerO (TMRO) Module.............

TMRO register - Value on reset. .

TMRO with External ClocK ..........cccoovvnieiiieniiciienn.
Timing Diagrams and Specifications

PICL1BCSA/55/56/57 ..o 74

PICLECSAA. ...ttt 111

PIC16C54C/CR54C/C55A/C56A/CR56A/C57C/CR57C/

C58B/CRB58B .......ccivieieerieiieseene e 140

PIC16C54C/CR54C/C55A/C56A/CR56A/C57C/CR57C/

C58B/CR58B-40.......ccccooviiiiiienieaee e 160

PICLIBCR5AA ... 86
Timing Parameter Symbology and Load Conditions

PICLBCSA/55/56/57 ..o 73

PICLECSAA. ...ttt 110

PIC16C54C/CR54C/C55A/C56A/CR56A/C57C/CR57C/

C58B/CRB58B .......oeiveeiieiieiieieinre e 139

PIC16C54C/CR54C/C55A/C56A/CR56A/C57C/CR57C/

C58B/CR58B-40.......ccoiviiiiiiiiiieiiieeiieieeeee e 159

PICLIBCR5AA ... e 85
TO DIt 19, 29
TRIS e 59
TRIS REJISIEIS .ottt 35

Value ON FESEL....ccciiiiiiiiiciic et 20
)

UV Erasable DEVICES........cccceviiiiiiiiie e 7
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w
W Register
Value ON FESEL......uiiiiiiiii i 20
Wake-up from SLEEP .. ...19, 47
Watchdog Timer (WDT) ..cccvveeiiiieeiiieee e 43, 46
Period....ccoiiiiiiii e 46
Programming Considerations ...........cccccovveeernieeennnnn. 46
Register values 0N reSet .........ccoccveeerieennieeennieee e 20
WWW, ON-LiN€ SUPPOTL ....oeeviieiieiiiiesiie ettt 3
X
XORLW ..ttt sttt 60
XORWEF ..ottt 60
y4
ZEI0 (Z) Dt .o 9, 29
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PRODUCT IDENTIFICATION SYSTEM

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

Frequency Range/
Oscillator Type

Package

Pattern

Temperature Range

PIC16C54A PIC16C54AT
PIC16CR54A PIC16CR54AT®
PIC16C54C PIC16C54CT®@
PIC16CR54C PIC16CR54CT®
PIC16C55 PIC16C55T®
PIC16C55A PIC16C55AT®
PIC16C56 PIC16C56T(®
PIC16C56A PIC16C56AT®@
PIC16CR56A PIC16CR56AT®
PIC16C57 PIC16C57T®
PIC16C57C PICc16C57CT®
PIC16CR57C PIC16CR57CT®
PIC16C58B PIC16C58BT@
PIC16CR58B PIC16CR58BT®

RC Resistor Capacitor

LP Low Power Crystal

XT Standard Crystal/Resonator

HS High Speed Crystal

02 200 KHz (LP) or 2 MHz (XT and RC)
04 200 KHz (LP) or 4 MHz (XT and RC)
10 10 MHz (HS only)

20 20 MHz (HS only)

40 40 MHz (HS only)

b® No oscillator type for JW packages(3)
*RC/LP/XT/HS are for 16C54/55/56/57 devices only
-02 is available for 16LV54A only

-04/10/20 options are available for all other devices

-40 is available for 16C54C/55A/56A/57C/58B devices only

PART NO. - L)IS z(l_ XX XXX
Device Frequency Temperature Package Pattern
Range/OSC Range
Type
Device PIC16C54 PIC16C54T?

b@ = 0°Cto  +70°C

| = -40°Cto  +85°C

E = -40°Cto  +125°C

S = Die in Waffle Pack

JW = 28-pin 600 mil/18-pin 300 mil windowed CER-
DIP®

P = 28-pin 600 mil/18-pin 300 mil PDIP

SO = 300 mil SoIC

SS = 209 mil SSOP

SP = 28-pin 300 mil Skinny PDIP

*See Section 21 for additional package information.

QTP, SQTP, ROM code (factory specified) or Special

Requirements. Blank for OTP and Windowed devices.

Examples:

a)

b)

c)

d)

Note 1:

PIC16C55A - 04/P 301 = Commercial Temp.,
PDIP package, 4 MHz, standard VbD limits,
QTP pattern #301

PIC16LC54C - 041/SO Industrial Temp., SOIC
package, 200 kHz, extended VDD limits
PIC16C57 - RC/SP = RC Oscillator, commer-
cial temp, skinny PDIP package, 4 MHz, stan-
dard VDD limits

PIC16C58BT -40/SS 123 = commercial
temp, SSOP package in tape and reel, 4
MHz, extended VDD limits, ROM pattern
#123

C = normal voltage range

LC = extended

2: T =intape and reel - SOIC and SSOP
packages only

3:  JW Devices are UV erasable and can be
programmed to any device configura-
tion. JW Devices meet the electrical
requirements of each oscillator type,
including LC devices.

4: b=Blank

Sales and Support

Data Sheets

1. Your local Microchip sales office
2. The Microchip Worldwide Site (www.microchip.com)

Products supported by a preliminary Data Sheet may have an errata sheet describing minor operational differences and recom-
mended workarounds. To determine if an errata sheet exists for a particular device, please contact one of the following:
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