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PIC16C5X

Pin Diagrams

PDIP, SOIC, Windowed CERDIP PDIP, SOIC, Windowed CERDIP
RA2 <—»[]e1 J 18[]<«—» RAL TOCKI ——[«1 ~ 28| ] «—— MCLR/VPP
RA3 <—>E§ TTUTTTD i; %‘—’ (F;g(():l/cmw Vol p— P 27[]<—— 0SC1/CLKIN
TOCKI ——» 000000 -— - -
e s 228222 105 0SC2ICLKOUT N/C Os 26 ] 0SC2/CLKOUT
vss —[|5 0808%8 14[]<——-VDD Ves —[]4 5] =—= RC7
RBO <—»[]6 amgmgb 13[]<— RB7 N/C Os T 24[] «—» RC6
RB1 <7 & 12[J<«—» RB6 RAO «—[l6 QQQ 28]~ Res
RB2 <— [|8 11[]<—> RB5 RAL =—[]7 888 22[] <— RC4
RB3 <— [|9 10[]<—> RB4 RA2«——[]s DO 21[] =— RC3
RA3 «—= []g g 20[] =— RC2
RBO <——[10 19[] <— RC1
RB1 <——[|11 18[] =— RCO
RB2 =—[[12 17[] =— RB7
RB3 =—[]13 16[] =— RB6
RB4 «—= |14 15[] <— RB5
SSOP SSOP
RA2 <ol / 20 < RAL Vss—» el / 28[1<— MCLRVPP
RA3 <02 1900 <= RAOQ TOCKI— 2 270<— OSC1/CLKIN
TOCKI —=[03 g gg o 180 ~<—OSCUCLKIN vop—= 1013 B~ oscalcLkouT
MCLRVer —=[4 5600 0 L7/P— 0sc2icLkout RAO<—=0Os 22 I8 4R <sRcs
vss—=[5 LbBEBsEe 160<—Vop RAl<—Cs QO Q 230<=RC5
vl 883088 shaw wlth 888 2R
RBO <—[]7 o ®n D 140==RB7 : VRG] bild
roieegs 39 8 1nosres weirm, Y mbrrre
RB2 -—[]9 12[]-— RB5 RB2 <-— [J11 18J-<—= RCO
RB3 == []10 1100 <= RB4 RB3=— []12 170 RB7
RB4 < []13 16[1<— RB6
Vss —»[]14 151 <— RB5
Device Differences
. Voltage Osullqtor . Process ROM MCLR
Device Selection Oscillator Technology . .
Range . Equivalent Filter
(Program) (Microns)
PIC16C54 2.5-6.25 Factory See Note 1 1.2 PIC16CR54A No
PIC16C54A 2.0-6.25 User See Note 1 0.9 — No
PIC16C54C 2555 User See Note 1 0.7 PIC16CR54C Yes
PIC16C55 2.5-6.25 Factory See Note 1 1.7 — No
PIC16C55A 2.5-5.5 User See Note 1 0.7 — Yes
PIC16C56 2.5-6.25 Factory See Note 1 1.7 — No
PIC16C56A 2555 User See Note 1 0.7 PIC16CR56A Yes
PIC16C57 2.5-6.25 Factory See Note 1 1.2 — No
PIC16C57C 2555 User See Note 1 0.7 PIC16CR57C Yes
PIC16C58B 2.5-5.5 User See Note 1 0.7 PIC16CR58B Yes
PIC16CR54A 2.5-6.25 Factory See Note 1 1.2 N/A Yes
PIC16CR54C 2.5-55 Factory See Note 1 0.7 N/A Yes
PIC16CR56A 2.5-55 Factory See Note 1 0.7 N/A Yes
PIC16CR57C 2.5-5.5 Factory See Note 1 0.7 N/A Yes
PIC16CR58B 2.5-5.5 Factory See Note 1 0.7 N/A Yes

Note 1: If you change from this device to another device, please verify oscillator characteristics in your application.

Note:  The table shown above shows the generic names of the PIC16C5X devices. For device varieties, please
refer to Section 2.0.
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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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6.2.2 SPECIAL FUNCTION REGISTERS

The Special Function Registers are registers used by
the CPU and peripheral functions to control the opera-
tion of the device (Table 6-1).

The Special Registers can be classified into two sets.
The Special Function Registers associated with the
“core” functions are described in this section. Those
related to the operation of the peripheral features are
described in the section for each peripheral feature.

TABLE 6-1: SPECIAL FUNCTION REGISTER SUMMARY

Value on Details
Address | Name Bit7 | Bit6 | Bit5 | Bit4| Bit3 | Bit2 | Bitl | BitO Power-on
on Page
Reset

N/A TRIS I/O Control Registers (TRISA, TRISB, TRISC) 1111 1111 35
N/A OPTION | Contains control bits to configure Timer0 and TimerO/WDT prescaler --11 1111 30
00h INDF Uses contents of FSR to address data memory (not a physical register) XXXX XXXX 32
01h TMRO Timer0 Module Register XXXX XXXX 38
02h® PCL Low order 8 bits of PC 1111 1111 31
03h STATUS PA2 | PAl | PAO | TO | PD | z | DC ‘ C 0001 1xxx 29
04h FSR Indirect data memory address pointer 2xxx xxxx®) 32
05h PORTA — — — — RA3 RA2 RA1 RAO -=== XXXX 35
06h PORTB RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO XXXX XXXX 35
07h®@ PORTC RC7 RC6 RC5 RC4 RC3 RC2 RC1 RCO XXXX XXXX 35

Legend: x =unknown, u = unchanged, — = unimplemented, read as '0' (if applicable). Shaded cells = unimplemented or unused
Note 1: The upper byte of the Program Counter is not directly accessible. See Section 6.5 for an explanation of how to access
these bits.
2: File address 07h is a General Purpose Register on the PIC16C54, PIC16CR54, PIC16C56, PIC16CR56, PIC16C58 and
PIC16CR58.
3: These values are valid for PIC16C57/CR57/C58/CR58. For the PIC16C54/CR54/C55/C56/CR56, the value on RESET is
111x xxxx and for MCLR and WDT Reset, the value is 111u uuuu.
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6.3 STATUS Register

This register contains the arithmetic status of the ALU,
the RESET status and the page preselect bits for pro-
gram memories larger than 512 words.

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

writable. Therefore, the result of an instruction with the
STATUS Register as destination may be different than
intended.

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

It is recommended, therefore, that only BCF, BSF and
MOVWF instructions be used to alter the STATUS Reg-
ister because these instructions do not affect the Z, DC
or C bits from the STATUS Register. For other instruc-
tions which do affect STATUS Bits, see Section 10.0,
Instruction Set Summary.

REGISTER 6-1:  STATUS REGISTER (ADDRESS: 03h)
R/W-0 R/W-0 R/W-0 R-1 RIW-X RIW-x RIW-X
PA2 PAL | PAO | | PD z DC c
bit 7 bit 0
bit 7: PA2: This bit unused at this time.

Use of the PA2 bit as a general purpose read/write bit is not recommended, since this may affect upward

compatibility with future products.

bit 6-5: PA<1:0>: Program page preselect bits (PIC16C56/CR56)(PIC16C57/CR57)(PIC16C58/CR58)

00 = Page 0 (000h - 1FFh) - PIC16C56/CR56, PIC16C57/CR57, PIC16C58/CR58
01 = Page 1 (200h - 3FFh) - PIC16C56/CR56, PIC16C57/CR57, PIC16C58/CR58
10 = Page 2 (400h - 5FFh) - PIC16C57/CR57, PIC16C58/CR58
11 = Page 3 (600h - 7FFh) - PIC16C57/CR57, PIC16C58/CR58

Each page is 512 words.

Using the PA<1:0> bits as general purpose read/write bits in devices which do not use them for program
page preselect is not recommended since this may affect upward compatibility with future products.

bit 4: ﬁ: Time-out bit

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

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

1 = After power-up or by the CLRWDT instruction

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

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

bit 1: DC: Digit carry/borrow bit (for ADDWF and SUBWF instructions)

ADDWF

1 = A carry from the 4th low order bit of the result occurred
0 = A carry from the 4th low order bit of the result did not occur

SUBWF

1 = A borrow from the 4th low order bit of the result did not occur
0 = A borrow from the 4th low order bit of the result occurred

bit O: C: Carry/borrow bit (for ADDWF, SUBWF and RRF, RLF instructions)

ADDWF SUBWF
1 = A carry occurred
0 = A carry did not occur

1 = A borrow did not occur
0 = A borrow occurred

RRF or RLF
Loaded with LSb or MSb, respectively

Legend:
R = Readable bit W = Writable bit
-n = Value at POR 1 = bit is set

U = Unimplemented bit, read as ‘0’
0 = bit is cleared

X = bit is unknown

© 1997-2013 Microchip Technology Inc.
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NOTES:
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FIGURE 8-3: TIMERO TIMING: INTERNAL CLOCK/NO PRESCALER
?PC 1Q1] Q2| Q3] Q4, Q1] Q2| Q3] Q4,Q1| Q2| Q3| Q4 Q1| Q2] Q3] Q4,Q1| Q2] Q3| Q4 ,Q1]| Q2| Q3] @4, Q1] Q2]Q3| @4, Q1| Q2| Q3| Q4,
rogram ' ' | ' | ' ' ! '
Counter) ( PC-1 X PC X PC+L X PC+2 X PC+3 X PC+4 ¥ PC+5 X PC+6 )
Eest‘éﬂmion X ! MOVWF TMRO ! MOVF TMRO,W ! MOVF TMRO,W ! MOVF TMROW ' MOVF TMRO,W ! MOVF TMRO.W ! '
Timer0 10 X Torl Y. Tow2 X, N0 Y NT0 X_._NT0 X NTori X Ntz X,
nstucton | : A A A S . 4 :
Executed X ' Write TMRO ' Read TMRO ' Read TMRO ' Read TMRO ' Read TMRO ' Read TMRO '
executed reads NTO reads NTO reads NTO reads NTO+1  reads NTO + 2
FIGURE 8-4. TIMERO TIMING: INTERNAL CLOCK/PRESCALER 1:2
(ppc 1Q1] Q2] Q3] Q41 Q1| Q2]Q3]Q4,Q1|Q2]Q3| Q4 1Q1] Q2] Q3] @4, Q1| Q2] Q3] Q41Q1| Q2] Q3] Q4 Q1| Q2]Q3| Q4 1 Q1] Q2| Q3] Q4
rogram | ' ' ' ' ' ! ! !
Counter) ( PC1 X PC X PC+l X PCi2 ¥ PCi3 X PC+d___§ PC+5 X PCi6 )
Instruction ' ' MOVWF TMRO ' MOVF TMRO,W ' MOVF TMRO,W ' MOVF TMRO,W ' MOVF TMRO,W ' MOVF TMRO,W ' '
Fetch l I I Z Z Z l l l
Timero 10 X To L N : NTO . : SO NTo )
Instruction : : : * : * : * : f : * : * :
Execute . . ' Write TMRO . Read TMRO | Read TMRO ' Read TMRO | Read TMRO | Read TMRO |
executed reads NTO reads NTO reads NTO reads NTO reads NTO + 1
TABLE 8-1: REGISTERS ASSOCIATED WITH TIMERO
Value on Value on
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Power-on MCLR and
Reset WDT Reset
01h TMRO TimerO0 - 8-bit real-time clock/counter XXXX XXXX | uuuu uuuu
N/A optioN | — [ — [ tocs [ TosE | psa | ps2 | ps1 | pso |--11 1111 [--11 1111
Legend: x =unknown, u = unchanged, - = unimplemented. Shaded cells not used by Timer0.
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TABLE 10-2: INSTRUCTION SET SUMMARY

Mnemonic, . 12-Bit Opcode Status
Description Cycles Notes

Operands MSb Lsp | Affected
ADDWF f,d Add W and f 1 0001 1adf ffff | C,DC,Z | 1,24
ANDWF f,d AND W with f 1 0001 Oadf ffff Zz 2,4
CLRF f Clear f 1 0000 O011f ffff z 4
CLRW - Clear W 1 0000 0100 0000 z
COMF f, d Complement f 1 0010 O01df ffff Z
DECF f, d Decrement f 1 0000 11df ffff Z 2,4
DECFSZ f,d |Decrementf, Skip if O 1@ |o0010 11df ffff | None 2,4
INCF f, d Increment f 1 0010 10df ffff Z 2,4
INCFSZ  f,d |Incrementf, Skip if O 1@ |0011 11df ffff | None 2,4
IORWF f, d Inclusive OR W with f 1 0001 oO0df ffff z 2,4
MOVF f, d Move f 1 0010 oo0df ffff z 2,4
MOVWF f Move W to f 1 0000 O001f ffff None 1,4
NOP - No Operation 1 0000 0000 0000 None
RLF f, d Rotate left f through Carry 1 0011 O01df ffff C 2,4
RRF f, d Rotate right f through Carry 1 0011 oo0df ffff C 2,4
SUBWF f, d Subtract W from f 1 0000 1o0df ffff | C,DC,Z | 1,2,4
SWAPF f, d Swap f 1 0011 10df ffff None 2,4
XORWF f, d Exclusive OR W with f 1 0001 1o0df ffff Z 2,4
BIT-ORIENTED FILE REGISTER OPERATIONS
BCF f,b Bit Clear f 1 0100 bbbf ffff None 2,4
BSF f,b Bit Set f 1 0101 bbbf ffff None 2,4
BTFSC f,b |Bit Testf, Skip if Clear 1@ | 0110 bbbf ffff | None
BTFSS f,b |Bit Testf, Skip if Set 1@ | 0111 bbbf ffff | None
LITERAL AND CONTROL OPERATIONS
ANDLW k AND literal with W 1 1110 kkkk kkkk z
CALL k Call subroutine 2 1001 kkkk kkkk | None 1
CLRWDT k Clear Watchdog Timer 1 0000 0000 0100 | TO,PD
GOTO k Unconditional branch 2 101k kkkk kkkk None
IORLW k Inclusive OR Literal with W 1 1101 kkkk kkkk z
MOVLW k Move Literal to W 1 1100 kkkk kkkk None
OPTION k Load OPTION register 1 0000 0000 0010 | None
RETLW k Return, place Literal in W 2 1000 kkkk kkkk | None
SLEEP - Go into standby mode 1 0000 0000 0011 | TO,PD
TRIS f Load TRIS register 1 0000 0000 Offf None 3
XORLW k Exclusive OR Literal to W 1 1111 kkkk kkkk z

Note 1: The 9th bit of the program counter will be forced to a '0' by any instruction that writes to the PC except for
GOTO (see Section 6.5 for more on program counter).

2. When an I/O register is modified as a function of itself (e.g. MOVF PORTB, 1), the value used will be that
value present on the pins themselves. For example, if the data latch is '1' for a pin configured as input and
is driven low by an external device, the data will be written back with a '0'".

3: Theinstruction TRIS f, where f=5, 6 or 7 causes the contents of the W register to be written to the tristate
latches of PORTA, B or C respectively. A '1' forces the pin to a hi-impedance state and disables the output
buffers.

4: If this instruction is executed on the TMRO register (and, where applicable, d = 1), the prescaler will be
cleared (if assigned to TMRO).
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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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FIGURE 12-5: TIMERO CLOCK TIMINGS - PIC16C54/55/56/57
TOCKI ————————/ N&k f
! 40 - 41 .
' 42
Note: Please refer to Figure 12-1 for load conditions.

TABLE 12-4: TIMERO CLOCK REQUIREMENTS - PIC16C54/55/56/57

Standard Operating Conditions (unless otherwise specified)

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

AC Characteristics

Pa’\:sm Symbol Characteristic Min Typt | Max | Units Conditions
40 TtOH TOCKI High Pulse Width
- No Prescaler 0.5 Tey + 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 5.0V, 25°C unless otherwise stated. These parameters are for design
guidance only and are not tested.
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13.1 DC Characteristics: PIC16CR54A-04, 10, 20, PIC16LCR54A-04 (Commercial)
PIC16CR54A-04l, 10I, 20I, PIC16LCR54A-041 (Industrial)

PIC16LCR54A-04 Standard Operating Conditions (unless otherwise specified)
PIC16LCR54A-04I Operating Temperature 0°C < TA < +70°C for commercial
(Commercial, Industrial) —40°C < TA < +85°C for industrial
PIC16CR54A-04, 10, 20 Standard Operating Conditions (unless otherwise specified)
PIC16CR54A-04l, 101, 20l Operating Temperature 0°C < TA £ +70°C for commercial
(CommerciaL |ndustria|) —40°C < TA < +85°C for industrial
Param - . . . .
No Symbol Characteristic/Device Min | Typt | Max | Units Conditions
VDD Supply Voltage
D001 PIC16LCR54A| 2.0 — 6.25 \%
D001 PIC16CR54A| 2.5 — 6.25 Vv RC and XT modes
DO01A 4.5 — 5.5 Y, HS mode
D002 VDR RAM Data Retention — 1.5* — \Y, Device in SLEEP mode
Voltage
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
IpD Supply Current®
D005 PICLCR54A| — 10 20 nA Fosc = 32 kHz, VbD = 2.0V
— — 70 HA Fosc = 32 kHz, VDD = 6.0V
DOO05A RC® and XT modes:
PIC16CR54A| — 2.0 3.6 mA | Fosc =4.0 MHz, VDD = 6.0V
— 0.8 1.8 mA |Fosc =4.0 MHz, VDD = 3.0V
— 90 350 pA | Fosc =200 kHz, Vbp = 2.5V
HS mode:
— 4.8 10 mA |Fosc =10 MHz, Vbp = 5.5V
— 9.0 20 mA | Fosc =20 MHz, Vbb = 5.5V

Legend: Rows with standard voltage device data only are shaded for improved readability.
* 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 = 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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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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15.3

DC Characteristics: PIC16LV54A-02 (Commercial)
PIC16LV54A-02I (Industrial)

PIC16LV54A-02 Standard Operating Conditions (unless otherwise specified)
PIC16LV54A-02I Operating Temperature 0°C < TA < +70°C for commercial
(Commercial, Industrial) —20°C < TA < +85°C for industrial
Pilrs\m Symbol Characteristic Min | Typt |Max | Units Conditions
D001 Supply Voltage
VDD |RC and XT modes 2.0 — 38| V
D002 VDR |RAM Data Retention — 15*% | — V |Device in SLEEP mode
Voltage®
D003 VPOR |VDD Start Voltage to ensure | — Vss | — V |See Section 5.1 for details on
Power-on Reset Power-on Reset
D004 Svbb |VDD Rise Rate to ensure 0.05*| — — | VIms |See Section 5.1 for details on
Power-on Reset Power-on Reset
D010 Ipp  [Supply Current®
RC® and XT modes — | 05 | — | mA |Fosc = 2.0 MHz, VDD = 3.0V
LP mode, Commercial — 11 27 pA |Fosc = 32 kHz, Vbb = 2.5V WDT disabled
LP mode, Industrial — 14 35 pA |Fosc =32 kHz, VDD = 2.5V WDT disabled
D020 o |Power-down Current?4
Commercial — 25 12 | pA |VDD = 2.5V, WDT enabled
Commercial — 0.25 | 4.0 | pA |VDD = 2.5V, WDT disabled
Industrial — 35 14 | pA |VDD = 2.5V, WDT enabled
Industrial — 0.3 | 5.0| pA |VDD =25V, WDT disabled

* 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 /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.

4: The oscillator start-up time can be as much as 8 seconds for XT and LP oscillator selection on wake-up from
SLEEP mode or during initial power-up.
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NOTES:
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FIGURE 16-18:

TRANSCONDUCTANCE
(gm) OF LP OSCILLATOR

vs. VDD

FIGURE 16-19:

TRANSCONDUCTANCE
(gm) OF XT OSCILLATOR
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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NOTES:
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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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FIGURE 20-4: 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)
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FIGURE 20-5: VTH (INPUT THRESHOLD TRIP POINT VOLTAGE) OF OSC1 INPUT
(HS 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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FIGURE 20-6: TYPICAL IpD vs. VDD (40 MHZ, WDT DISABLED, HS MODE, 70°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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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.
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