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PIC16C5X
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PIC16C5X

4.4 RC Oscillator

For timing insensitive applications, the RC device
option offers additional cost savings. The RC oscillator
frequency is a function of the supply voltage, the resis-
tor (REXT) and capacitor (CEXT) values, and the operat-
ing temperature. In addition to this, the oscillator
frequency will vary from unit to unit due to normal pro-
cess parameter variation. Furthermore, the difference
in lead frame capacitance between package types will
also affect the oscillation frequency, especially for low
CEXT values. The user also needs to take into account
variation due to tolerance of external R and C compo-
nents used.

Figure 4-5 shows how the R/C combination is con-
nected to the PIC16C5X. For REXT values below
2.2 k), the oscillator operation may become unstable,
or stop completely. For very high RExT values
(e.g., 1 MQ) the oscillator becomes sensitive to noise,
humidity and leakage. Thus, we recommend keeping
REXT between 3 kQ and 100 kQ.

Although the oscillator will operate with no external
capacitor (CeExT = 0 pF), we recommend using values
above 20 pF for noise and stability reasons. With no or
small external capacitance, the oscillation frequency
can vary dramatically due to changes in external
capacitances, such as PCB trace capacitance or pack-
age lead frame capacitance.

The Electrical Specifications sections show RC fre-
guency variation from part to part due to normal pro-
cess variation. The variation is larger for larger R (since
leakage current variation will affect RC frequency more
for large R) and for smaller C (since variation of input
capacitance will affect RC frequency more).

Also, see the Electrical Specifications sections for vari-
ation of oscillator frequency due to VDD for given RExT/
CEexT values as well as frequency variation due to oper-
ating temperature for given R, C, and VDD values.

The oscillator frequency, divided by 4, is available on
the OSC2/CLKOUT pin, and can be used for test pur-
poses or to synchronize other logic.

FIGURE 4-5: RC OSCILLATOR MODE
VDD
REXT Internal
osc1 {>_4 clock
I 7 —
CEXT N PIC16C5X
Vss l =
-€4— OSC2/CLKOUT

Fosc/4

Note: If you change from this device to another
device, please verify oscillator characteris-

tics in your application.
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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.

© 1997-2013 Microchip Technology Inc.
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PIC16C5X

5.1 Power-On Reset (POR)

The PIC16C5X family incorporates on-chip Power-On
Reset (POR) circuitry which provides an internal chip
RESET for most power-up situations. To use this fea-
ture, the user merely ties the MCLR/VPpP pin to VbD. A
simplified block diagram of the on-chip Power-On
Reset circuit is shown in Figure 5-1.

The Power-On Reset circuit and the Device Reset
Timer (Section 5.2) circuit are closely related. On
power-up, the RESET latch is set and the DRT is
RESET. The DRT timer begins counting once it detects
MCLR to be high. After the time-out period, which is
typically 18 ms, it will RESET the reset latch and thus
end the on-chip RESET signal.

A power-up example where MCLR is not tied to VDD is
shown in Figure 5-3. VDD is allowed to rise and stabilize
before bringing MCLR high. The chip will actually come
out of reset TDRT msec after MCLR goes high.

In Figure 5-4, the on-chip Power-On Reset feature is
being used (MCLR and VDD are tied together). The VbD
is stable before the start-up timer times out and there is
no problem in getting a proper RESET. However,
Figure 5-5 depicts a problem situation where VDD rises
too slowly. The time between when the DRT senses a
high on the MCLR/VPP pin, and when the MCLR/VPP
pin (and VbD) actually reach their full value, is too long.
In this situation, when the start-up timer times out, Vbb
has not reached the Vbbp (min) value and the chip is,
therefore, not guaranteed to function correctly. For
such situations, we recommend that external RC cir-
cuits be used to achieve longer POR delay times
(Figure 5-2).

FIGURE 5-2: EXTERNAL POWER-ON
RESET CIRCUIT (FOR

SLOW VDD POWER-UP)

VDD VDD
D R
R1
MCLR

. T ANA—
—— C PIC16C5X
1

¢ External Power-On Reset circuit is required
only if VDD power-up is too slow. The diode D
helps discharge the capacitor quickly when
VDD powers down.

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

¢ R1=100Q to 1 kQ will limit any current flow-
ing into MCLR from external capacitor C in the
event of MCLR pin breakdown due to Electro-
static Discharge (ESD) or Electrical Over-
stress (EOS).

Note:  When the device starts normal operation
(exits the RESET condition), device oper-
ating parameters (voltage, frequency, tem-
perature, etc.) must be met to ensure
operation. If these conditions are not met,
the device must be held in RESET until the

operating conditions are met.

For more information on PIC16C5X POR, see Power-
Up Considerations - AN522 in the Embedded Control
Handbook.

The POR circuit does not produce an internal RESET
when VDD declines.

© 1997-2013 Microchip Technology Inc.
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PIC16C5X

6.7 Indirect Data Addressing; INDF
and FSR Registers

The INDF Register is not a physical register.

Addressing INDF actually addresses the register

whose address is contained in the FSR Register (FSR
is a pointer). This is indirect addressing.

EXAMPLE 6-1: INDIRECT ADDRESSING

 Register file 08 contains the value 10h

» Register file 09 contains the value 0Ah

» Load the value 08 into the FSR Register

» Aread of the INDF Register will return the value
of 10h

« Increment the value of the FSR Register by one
(FSR = 09h)

» A read of the INDF register now will return the
value of OAh.

Reading INDF itself indirectly (FSR = 0) will produce
00h. Writing to the INDF Register indirectly results in a
no-operation (although STATUS bits may be affected).

A simple program to clear RAM locations 10h-1Fh
using indirect addressing is shown in Example 6-2.

EXAMPLE 6-2: HOW TO CLEAR RAM
USING INDIRECT
ADDRESSING
MOVLW H'10' ;initialize pointer
MOVWF FSR ; to RAM
NEXT CLRF INDF ;clear INDF Register
INCF FSR,F ;inc pointer
BTFSC FSR,4 ;all done?
GOTO NEXT ;NO, clear next
CONTINUE

;YES, continue

The FSR is either a 5-bit (PIC16C54, PIC16CR54,
PIC16C55, PIC16C56, PIC16CR56) or 7-bit
(PIC16C57, PIC16CR57, PIC16C58, PIC16CR58)
wide register. It is used in conjunction with the INDF
Register to indirectly address the data memory area.

The FSR<4:0> bits are used to select data memory
addresses 00h to 1Fh.

PIC16C54, PIC16CR54, PIC16C55, PIC16C56,
PIC16CR56: These do not use banking. FSR<6:5> bits
are unimplemented and read as '1's.

PIC16C57, PIC16CR57, PIC16C58, PIC16CR58:
FSR<6:5> are the bank select bits and are used to
select the bank to be addressed (00 bank 0,
01 =bank 1, 10 = bank 2, 11 = bank 3).

Indirect Addressing

(FSR)
6 5 4 3 2 1 0
HEEEEEN
- A

location select

FIGURE 6-10: DIRECT/INDIRECT ADDRESSING
Direct Addressing
(FSR) (opcode)
6 5 4 3 2 1 o0
bank select location select
- | 01

bank

10 11

00
L |
|

Addresses map back to
addresses in Bank 0.

<
-

5Fh 7Fh

Data OFh
Memory®  10p
1Fh 3Fh
Bank O Bank 1

Note 1: For register map detail see Section 6.2.

Bank 2 Bank 3
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PIC16C5X

FIGURE 8-6: BLOCK DIAGRAM OF THE TIMERO/WDT PRESCALER
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NOTES:

DS30453E-page 42 Preliminary © 1997-2013 Microchip Technology Inc.



PIC16C5X

12.4 DC Characteristics: PIC16C54/55/56/57-RC, XT, 10, HS, LP (Commercial)
PIC16C54/55/56/57-RCl, XTI, 101, HSI, LPI (Industrial)

DC CHARACTERISTICS

Standard Operating Conditions (unless otherwise specified)
0°C < TA < +70°C for commercial
—40°C < TA < +85°C for industrial

Operating Temperature

Pilrsm Symbol | Characteristic/Device Min Typt Max Units Conditions
D030 ViL  |Input Low Voltage
I/O ports Vss — 0.2 VbD V  |Pin at hi-impedance
MCLR (Schmitt Trigger) Vss — 0.15VpD \%
TOCKI (Schmitt Trigger) Vss — 0.15VDpD \%
OSC1 (Schmitt Trigger) Vss — |015Vbp | V |PIC16C5X-RC only®
OSC1 (Schmitt Trigger) Vss — 0.3 VDD \% PIC16C5X-XT, 10, HS, LP
D040 VIH |Input High Voltage
1/0 ports 045VDD | — VDD vV |For all voo®
/0 ports 2.0 — VDD V 4.0V < VDD <55vV@
1/0O ports 0.36 VDD — VDD V |VDbD >5.5V
MCLR (Schmitt Trigger) 0.85 VDD — VDD \%
TOCKI (Schmitt Trigger) 0.85 VDD — VDD \%
OSC1 (Schmitt Trigger) 085VoD | — VDD V  |PIC16C5X-RC only®)
OSC1 (Schmitt Trigger) 0.7 VbD — VDD V  |PIC16C5X-XT, 10, HS, LP
D050 VHYS [Hysteresis of Schmitt 0.15 VDbD* — — \%
Trigger inputs
D060 L |Input Leakage Current®:2) For VDD < 5.5V:
I/O ports -1 0.5 +1 pA  |Vss < VPIN < VDD,
pin at hi-impedance
MCLR -5 — — pA  [VPIN = Vss + 0.25V
MCLR — 0.5 +5 pA  |VPIN = VDD
TOCKI -3 0.5 +3 pA  [VSsS < VPIN VDD
0OSC1 -3 0.5 +3 pA  |Vss < VPIN < VDD,
PIC16C5X-XT, 10, HS, LP
D080 VoL |Output Low Voltage
I/O ports — — 0.6 \Y loL = 8.7 mA, VDbD = 4.5V
OSC2/CLKOUT — — 0.6 \% loL =1.6 mA, VDD = 4.5V,
PIC16C5X-RC
D090 | VoW |Output High Voltage®
I/O ports VoD - 0.7 — — \Y loH =-5.4 mA, VDD = 4.5V
OSC2/CLKOUT VbD - 0.7 — — \Y loH =-1.0 mA, VDD = 4.5V,
PIC16C5X-RC
* These parameters are characterized but not tested.
Tt Data in the Typical (“Typ”) column is based on characterization results at 25°C. This data is for design guidance
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 PIC16C5X-RC devices, 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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PIC16C5X

FIGURE 14-6: MAXIMUM IPD vs. VDD, FIGURE 14-8: MAXIMUM IpD vs. VDD,
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PIC16C5X

FIGURE 14-17: TRANSCONDUCTANCE FIGURE 14-18: TRANSCONDUCTANCE
(gm) OF LP OSCILLATOR (gm) OF XT OSCILLATOR
vs. VDD vs. VDD
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)
45 2500
40
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L
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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
IP0 | Power-down Current®
D020 PIC16LC54A | — 2.5 15 pA | VDD = 2.5V, WDT enabled,
Extended
— 0.25 | 70 | pA |VDD =25V, WDT disabled,
Extended
DO020A PIC16C54A| — 5.0 22 pA | VDD = 3.5V, WDT enabled

— 0.8 18* | pA | VDD = 3.5V, WDT disabled
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 = 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.

© 1997-2013 Microchip Technology Inc. Preliminary DS30453E-page 107
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FIGURE 15-5: TIMERO CLOCK TIMINGS - PIC16C54A

40 - 41

' 42
Note: Please refer to Figure'15-1 for load conditions.

TABLE 15-4: TIMERO CLOCK REQUIREMENTS - PIC16C54A

Standard Operating Conditions (unless otherwise specified)
Operating Temperature 0°C < TA < +70°C for commercial
AC Characteristics —40°C < TA < +85°C for industrial
—20°C < TA < +85°C for industrial - PIC16LV54A-02I
—40°C < TA < +125°C for extended

Pilrgm Symbol Characteristic Min Typt | Max | Units Conditions

40 TtOH |TOCKI High Pulse Width
- No Prescaler 05Tcy +20* | — — ns
- With Prescaler 10* — — ns

41 TtOL |TOCKI Low Pulse Width
- No Prescaler 05Tcy +20* | — — ns
- With Prescaler 10* — — ns

42 TtOP | TOCKI Period 20 or Tcy + 40*| — — ns |Whichever is greater.

N N = Prescale Value
1, 2, 4,..., 256)

* These parameters are characterized but not tested.

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.
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16.0 DEVICE CHARACTERIZATION - PIC16C54A

The graphs and tables provided following this note are a statistical summary based on a limited number of samples and
are provided for informational purposes only. The performance characteristics listed herein are not tested or guaran-
teed. In some graphs or tables, the data presented may be outside the specified operating range (e.g., outside specified
power supply range) and therefore outside the warranted range.

“Typical” represents the mean of the distribution at 25°C. “Maximum” or “minimum” represents (mean + 3c) or (mean
— 30) respectively, where ¢ is a standard deviation, over the whole temperature range.

FIGURE 16-1: TYPICAL RC OSCILLATOR FREQUENCY vs. TEMPERATURE
Fosc Frequency normalized to +25°C
Fosc (25°C)
1.10
1.08 REXT > 10 kW
CEXT = 100 pF
1.06
1.04
1.02
1.00 \
0.98
VoD = 5.5V
0.96
0.94
VDD = 3.5V
0.92
0.90
0.88
0 10 20 25 30 40 50 60 70
T(°C)
TABLE 16-1: RC OSCILLATOR FREQUENCIES
Average
CExT RExT Fosc @ 5V, 25°C
20 pF 3.3K 5 MHz +27%
5K 3.8 MHz +21%
10K 2.2 MHz +21%
100K 262 kHz +31%
100 pF 3.3K 1.6 MHz +13%
5K 1.2 MHz +13%
10K 684 kHz +18%
100K 71 kHz + 25%
300 pF 3.3K 660 kHz +10%
5.0K 484 kHz +14%
10K 267 kHz +15%
100K 29 kHz +19%

The frequencies are measured on DIP packages.

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

© 1997-2013 Microchip Technology Inc.
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17.3 DC Characteristics: PIC16C54C/C55A/C56A/C57C/IC58B-04, 20 (Commercial, Industrial, Extended)
PIC16LC54C/LC55A/LC56A/LC57C/LC58B-04 (Commercial, Industrial)
PIC16CR54C/CR56A/CR57C/CR58B-04, 20 (Commercial, Industrial, Extended)
PIC16LCR54C/LCR56A/LCR57C/LCR58B-04 (Commercial, Industrial)

Standard Operating Conditions (unless otherwise specified)
Operating Temperature 0°C < TA < +70°C for commercial
DC CHARACTERISTICS —40°C < TA < +85°C for industrial
—40°C < TA < +125°C for extended
Pilrgm Symbol Characteristic Min Typt Max Units Conditions
D030 ViL  |Input Low Voltage
1/0 Ports Vss — 0.8V V |4.5V <VpD < 5.5V
1/0 Ports Vss — 10.15Vbp| V |Otherwise
MCLR (Schmitt Trigger) Vss — |0.15VbD| V
TOCKI (Schmitt Trigger) Vss — |0.15VbD| V
OSC1 (Schmitt Trigger) Vss — 1]0.15Vop| V |RC mode only(3)
0OsC1 Vss — 0.3 VDD V |XT, HS and LP modes
D040 ViH |Input High Voltage
1/0 ports 2.0 — VDD V |45V <VDD<5.5V
1/O ports 0.25 Vbp+0.8 — VDD V  |Otherwise
MCLR (Schmitt Trigger) 0.85 VbD — VDD \Y,
TOCKI (Schmitt Trigger) 0.85 VDD — VDD V
OSC1 (Schmitt Trigger) 0.85 VDD — VDD V  |RC mode only®
0OSC1 0.7 VDD — VDD V |XT, HS and LP modes
D050 VHYS |Hysteresis of Schmitt 0.15 VDD* — — V
Trigger inputs
D060 L |Input Leakage Current®2 For VDD <5.5V:
1/O ports -1.0 0.5 +1.0 pA  |Vss < VPINL VDD,
pin at hi-impedance
MCLR -5.0 — +5.0 pA  |VPIN = Vss +0.25V
MCLR 0.5 +3.0 pA  [VPIN = VDD
TOCKI -3.0 0.5 +3.0 pA  |Vss < VPIN < VDD
0OsC1 -3.0 0.5 — pA  [Vss < VPIN £VDD,
XT, HS and LP modes
D080 VoL |Output Low Voltage
1/0 ports — — 0.6 V |loL=8.7 mA, VDD = 4.5V
OSC2/CLKOUT — — 0.6 V |loL=1.6 mA, VDD = 4.5V,
RC mode only
D090 | VoH |Output High Voltage®
1/O ports VoD - 0.7 — — V |loH=-5.4 mA, VDD = 4.5V
OSC2/CLKOUT VoD - 0.7 — — V |loH=-1.0mA, VDD =4.5V,
RC mode only

* These parameters are characterized but not tested.

Tt 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: Forthe 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.
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TYPICAL Ipbp vs. FREQUENCY (WDT DISABLED, RC MODE @ 100 pF, 25°C)

FIGURE 18-12:
TYPICAL Ipb vs FREQ(RC MODE @ 100 pF/25C) 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 18-13: TYPICAL IpD vs. FREQUENCY (WDT DISABLED, RC MODE @ 300 pPF, 25°C)
TYPICAL IpD vs FREQ (RC MODE @ 300 pF/25C) 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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19.0 ELECTRICAL CHARACTERISTICS - PIC16LC54C 40MHz

Absolute Maximum Ratings("

Ambient tempPerature UNAEr DIBS.........cooiiiiiiiiieiii e -55°C to +125°C
SEOrAgE tEIMPEIALUIE ...eeiieiitiei ettt e et e e e oot b et e e e e ea bt et e e e e ahbb e e e e e e abb et e e e embe e e e e s anbneeas —65°C to +150°C
Voltage on VDD with respect to Vss ............ ...0to +7.5V
Voltage 0N MCLR With T@SPECE t0 VSS..........vueveieieeeeeeeeeseieeeeeeeseeeseeeseeses s sesseses s seeneseenseenesesn s s ene s 0 to +14V
Voltage on all other pins With reSPECT t0 VSS ....cciiiiiiiiiieieie e —0.6V to (VDD + 0.6V)
Total POWET AISSIPAONMD ..ottt ee e 800 mW
MaX. CUITENE OUL OF WSS PN 1.ttt ettt et e ettt e skt e e st e e s se e e e s re e e s ne e e e snneeenneeenans 150 mA
Y ot 1 = oL (o YAl n N o1 PPN 100 mA
Max. current into an iNput PIN (TOCKI ONIY) .o.oouiiiiiiiceeceee ettt s e es et seese s s e +500 pA
Input clamp current, K (VI <0 OF VI 3 VDD)...cuioiieieiiieieieieeieietett sttt ettt ssa s es et s st es et ss s e s s et ese et s et esessesesasenseee +20 mA
Output clamp current, IOK (VO < 0 OF VO 3 VDD) ....c.cviuiieiieieriieietee ettt steseae e essss s sa st sessesssseseesessesassesessessesessens 20 mA
Max. output current SUNK BY @ny 1/O PN .....ooiiiiiiiie ettt s bt e e e e e nte e e naneas

Max. output current sourced by any I/O pin
Max. output current sourced by a single 1/0 (Port A, B or C)
Max. output current sunk by a single 1/O (POt A, B OF C) ...coeiiviiiiiieeiiiee et nnn e

Note 1: Power dissipation is calculated as follows: Pdis = VDD x {IDD - X IoH} + X {(VDD-VOH) x loH} + > (VoL x loL)

T NOTICE: Stresses above those listed under "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 indi-
cated in the operation listings of this specification is not implied. Exposure to maximum rating conditions for
extended periods may affect device reliability.
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FIGURE 19-6: TIMERO CLOCK TIMINGS - PIC16C5X-40

40 - 41

' 42
Note: Refer to Figure 19-2 for load conditions.

TABLE 19-4: TIMERO CLOCK REQUIREMENTS PIC16C5X-40
Standard Operating Conditions (unless otherwise specified)
Operating Temperature 0°C < TA < +70°C for commercial

AC Characteristics

Pi{;‘m Symbol |Characteristic Min Typt | Max | Units |Conditions
40 TtOH |TOCKI High Pulse Width
- No Prescaler 0.5 Tcy + 20* — — ns
- With Prescaler 10* — — ns
41 TtOL |TOCKI Low Pulse Width
- No Prescaler 0.5 Tcy + 20* — — ns
- With Prescaler 10* — — ns
42 TtOP |TOCKI Period 20 or Tcy + 40*| — — ns |[Whichever is greater.
N N = Prescale Value
1, 2, 4,..., 256)

* These parameters are characterized but not tested.

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.
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APPENDIX A: COMPATIBILITY APPENDIX B: REVISION HISTORY

To convert code written for PIC16CXX to PIC16C5X, Revision KE (January 2013)

the user should take the following steps: Added a note to each package outline drawing.

1. Check any CALL, GOTO or instructions that
modify the PC to determine if any program
memory page select operations (PA2, PAL, PAO
bits) need to be made.

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 special function register 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 proper value for
processor used.

6. Remove any use of the ADDLW, RETURN and
SUBLW instructions.

7. Rewrite any code segments that use interrupts.
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Memory Map
PIC16C54/CR54/C55.......oocciiiiiiiiiiiiiic e 25
PIC16C56/CR56 ................. .25
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