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PIC16HV540

1.2.6 INCREASED STACK DEPTH

The stack depth is 4 levels to allow modular program
implementation by using functions and subroutines.

1.2.7 ENHANCED WATCHDOG TIMER (WDT)
OPERATION

The WDT is enabled by setting FUSE 2 in the configuration
word. The WDT setting is latched and the fuse disabled
during SLEEP mode to reduce current consumption.

If the WDT is disabled by FUSE 2, it can be enabled/dis-
abled under program control using bit 4 in OPTION2 Reg-
ister (SWDTEN). The software WDT control is disabled at
power-up.

The current consumption of the on-chip oscillator (used
for the watchdog, oscillator startup timer and sleep
timer) is less than 1pA (typical) at 3 Volt operation.

1.2.8 REDUCED EXTERNAL RC OSCILLATOR
STARTUP TIME

If the RC oscillator option is selected in the Configura-
tion word (FOSC1=1 and FOSCO=1), the oscillator
startup time is 1.0 ms nominal instead of 18 ms nomi-
nal. This is applicable after power-up (POR), either
WDT interrupt or wake-up, external reset on MCLR,
PCWU (wake on pin change) and Brown-out.

1.29 LOW-VOLTAGE OPERATION OF THE
ENTIRE CPU DURING SLEEP

The voltage regulator can automatically lower the volt-
age to the core from 5 Volt to 3 Volt during sleep, result-
ing in reduced current consumption. This is an option
bit (SL) in the OPTIONZ register.

1.2.10 GLITCH FILTERS ON WAKE-UP PINS AND
MCLR

Glitch sensitive inputs for wake-up on pin change are
filtered to reduce susceptibility to interference. A similar
filter reduces false reset on MCLR.

1.2.11 PROGRAMMABLE CLOCK GENERATOR

When used in RC mode, the CLKOUT pin can be used
as a programmable clock output. The output is con-
nected to TMRO, bit 0 and by setting the prescaler,
clock out frequencies of CLKIN/8 to CLKIN/1024 can
be generated. The CLKOUT pin can also be used as a
general purpose output by modifying TMRO, bit 0.

TABLE 1-1:

PIC16HV540 DEVICE

Peripherals

Packages

PIC16HV540

Maximum Frequency (MHz) 20
EPROM Program Memory 512
RAM Data Memory (bytes) 25
Timer Module(s) TMRO
I/O Pins 12
Voltage Range (Volts) 3.5V-15V
Number of Instructions 33
Packages 18-pin DIP
SOIC
20-pin SSOP

All PICmicro® devices have Power-on Reset, selectable
WDT, selectable code protect and high 1/O current capability.
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NOTES:
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TABLE 3-1: PINOUT DESCRIPTION - PIC16HV540
Name DIP, SOIC | SSOP | I/O/P | Input Description
No. No. |Type | Levels
RAO 17 19 I/0 TTL |Independently regulated Bi-directional I/O port — Vio
RA1 18 20 I/O TTL
RA2 1 1 I/O TTL
RA3 2 2 IO TTL
RBO 6 7 I/O TTL |High-voltage Bi-directional I/O port. Wake-up on pin
RB1 7 8 I/0 TTL |Sourced from VDD. change
RB2 8 9 IO TTL
RB3 9 10 I/0 TTL
RB4 10 11 IO TTL
RB5 11 12 IO TTL
RB6 12 13 I/0 TTL
RB7 13 14 I/O TTL Wake-up on SLOW
rising pin change.
TOCKI 3 3 | ST | Clock input to Timer 0. Must be tied to Vss or VDD, if not in
use, to reduce current consumption.
MCLR/VPP 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 Vop{" to avoid unintended entering
of programming mode.
OSC1/CLKIN 16 18 I ST | Oscillator crystal input/external clock source input.
OSC2/CLKOUT 15 17 0] — Oscillator crystal output. Connects to crystal or resonator in
crystal oscillator mode. In RC mode, OSC2/CLKOUT output
is connected to TMRO, bit 0. Frequencies of CLKIN/8 to
CLKIN/1024 can be generated on this pin.
VDD 14 15,16 | P — Positive supply.
Vss 5 5,6 P — Ground reference.

Legend: | =input, O = output, I/O = input/output, P = power, — = Not Used, TTL = TTL input, ST = Schmitt Trigger input.

Note 1: VDD during programming mode can not exceed parameter PD1 called out in the PIC16C5X Programming
Specification (Literature number DS30190).

© 2000 Microchip Technology Inc.
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4.4 OPTION Register

The OPTION register is a 6-bit wide, write-only register
which contains various control bits to configure the
TimerO/WDT prescaler and TimerO.

EXAMPLE 4-1:

movliw ‘0000 0111'b ;

OPTION ;

REGISTER 4-2: OPTION REGISTER

By executing the OPTION instruction, the contents of
the W register will be transferred to the OPTION regis-
ter. A RESET sets the OPTION<5:0> bits.

Example 4-1 illustrates how to initialize the OPTION
register.

INSTRUCTIONS FOR INITIALIZING OPTION REGISTER
load OPTION setup value into W

initialize OPTION register

U-0 U-0 W-1 W-1 W-1 W-1 W-1 W-1
| — | — [ tocs | tose | psa | ps2 PS1 PSO W = Writable bit
bit7 0 | U =Unimplemented bit
- n = Value at POR reset
bit 7-6:  Unimplemented
bit 5: TOCS: Timer0 Clock Source Select bit
1 = Transition on TOCKI pin
0 = Internal instruction cycle clock (CLKOUT)
bit 4: TOSE: Timer0 Source Edge Select bit
1 = Increment on high-to-low transition on TOCKI pin
0 = Increment on low-to-high transition on TOCKI pin
bit 3: PSA: Prescaler Assignment bit
1 = Prescaler assigned to the WDT
0 = Prescaler assigned to Timer0
bit 2-0: PS<2:0>: Prescaler Rate Select bits
Bit Value  TimerO Rate WDT Rate
000 1:2 1:1
001 1:4 1:2
010 1:8 1:4
011 1:16 1:8
100 1:32 1:16
101 1:64 1:32
110 1:128 1:64
111 1:256 1:128
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FIGURE 5-3: BLOCK DIAGRAM OF PORTB<4:6> PINS
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FIGURE 5-4: BLOCK DIAGRAM OF PORTB<7> PIN
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FIGURE 5-5: SUCCESSIVE I/O OPERATION

Q1] Q2| Q3| Q4; Q1| Q2| Q3] Q4; Q1| Q2| Q3| Q4; Q1| Q2| Q3| Q4

(Write to
PORTB)

(Read
PORTB)

' PC by PC +1 X PC+2 ¥ PC+3
Instruction ! : L : :
fetched ., \iovwF PORTB ' MOVF PORTBW: . NOP . NOP '
RB7:RBO | : . '

: Port pin : ' Port pin :

l written here :sampled here:

Instruction ' o !

executed . MOVWF PORTB « MOVF PORTB,W . NOP

This example shows a write
to PORTB followed by a read
from PORTB.

© 2000 Microchip Technology Inc.
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FIGURE 6-2: ELECTRICAL STRUCTURE OF TOCKI PIN

RIN
* AN b@

TOCKI (1) Schmitt Trigger
pin (1) N Input Buffer

Vss Vss

Note 1: ESD protection circuits.

FIGURE 6-3: TIMERO TIMING: INTERNAL CLOCK/NO PRESCALE

PPC . Q11 Q2 Q3| @4, Q1] Q2| Q3| Q4, Q1] Q2| Q3| Q4, Q1| Q2| Q3| Q4, Q1| Q2| Q3| Q4,Q1| Q2| Q3| Q4, Q1| Q2| Q3| Q4, Q1| Q2| Q3| Q4,
rogram ! ! ! \ ! ' ! !

)
pesttéﬁcﬁon MOVWF TMRO MOVF TMRO,WMOVF TMRO,WMOVF TMRO,WMOVF TMRO,WMOVF TMRO,W !

TO+2 X . NT0O X . NTO Y . NT0O X

Timer0 TO X ToRT ) NTO+T )}_.__NT0+2 X,
Instruction : ? ? ? ? : * | ? :
Executed | ,

ounter)  (—PC__¥ __PC X PC+l_X__PC+2 ¥ PC+3 )__PC+4 ¥ PCib __Y_PCib

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 6-4: TIMERO TIMING: INTERNAL CLOCK/PRESCALE 1:2

PFEB 1 Q1 Q2| Q3| Q4 Q1| Q2| Q3| @4, Q1| Q2| Q3| @4, Q1] Q2| Q3| Q4, Q1| Q2| Q3| Q4,Q1| Q2| Q3| Q4, Q1| Q2| Q3| Q4, Q1| Q2| Q3| Q4,
rogram ! ! ! ! ! ! ! !
ounter) ¢ PCI1 ¥ PC X PC+1T__ ) PC+Z Y PC+3 X PC+4 ¥ PC+5 X PC+6 )
Instruction ' ' MOVWF TMRO MOVF TMR0, WMOVF TMRO, WMOVF TMRO,WMOVF TMR0, WMOVF TMRO,W '
Fetch : Z Z Z Z Z : : :
Timer0 10 X, TOR T - : NTO . : N NTORT )
E‘fgéﬂﬁgm X ' ' 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 6-1: REGISTERS ASSOCIATED WITH TIMERO

Value on Value on Value on Value on
Power-On MCLR and Wake-up on Brown-out
Address Name Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Reset WDT Reset Pin Change Reset
01h TMRO Timer0 - 8-bit real-time clock/counter XXXX XXXX uuuu uuuu uuuu uuuu XXXX XXXX
N/A OPTION — | — | TOCS | TOSE | PSA | PS2 | PS1 | PS0 --11 1111 | --11 1111 --11 1111 | --11 1111

Legend: Shaded cells: Unimplemented bits, - = unimplemented, x = unknown, u = unchanged.
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6.1 Using Timer0 with an External Clock

When an external clock input is used for TimerO, it must
meet certain requirements. The external clock require-
ment is due to internal phase clock (Tosc) synchroniza-
tion. Also, there is a delay in the actual incrementing of
Timer0 after synchronization.

6.1.1 EXTERNAL CLOCK SYNCHRONIZATION

When no prescaler is used, the external clock input is
the same as the prescaler output. The synchronization
of TOCKI with the internal phase clocks is accom-
plished by sampling the prescaler output on the Q2 and
Q4 cycles of the internal phase clocks (Figure 6-5).
Therefore, it is necessary for TOCKI to be high for at
least 2Tosc (and a small RC delay of 20 ns) and low for
at least 2Tosc (and a small RC delay of 20 ns). Refer
to the electrical specification of the desired device.

FIGURE 6-5:

When a prescaler is used, the external clock input is
divided by the asynchronous ripple counter-type pres-
caler so that the prescaler output is symmetrical. For
the external clock to meet the sampling requirement,
the ripple counter must be taken into account. There-
fore, it is necessary for TOCKI to have a period of at
least 4Tosc (and a small RC delay of 40 ns) divided by
the prescaler value. The only requirement on TOCKI
high and low time is that they do not violate the mini-
mum pulse width requirement of 10 ns. Refer to param-
eters 40, 41 and 42 in the electrical specification of the
desired device.

6.1.2  TIMERO INCREMENT DELAY

Since the prescaler output is synchronized with the
internal clocks, there is a small delay from the time the
external clock edge occurs to the time the Timer0 mod-
ule is actually incremented. Figure 6-5 shows the delay
from the external clock edge to the timer incrementing.

TIMERO TIMING WITH EXTERNAL CLOCK

External Clock Input or
Prescaler Output (2)

A
External Clock/Prescaler 3)
Output After Sampling |

Increment Timer0 (Q4)

Timer0

Q1l Q21 Q31 Q4 [Q1l Q21 Q31 Q4 Q11 Q21 Q31 Q4 | Q1] Q2] Q3! Q4
Small pulse
VLT / LT /\__misses sampling
*\ M A A *
A Y
—
TO X To+1 X TO+2

Note 1:

Delay from clock input change to Timer0 increment is 3Tosc to 7Tosc. (Duration of Q = Tosc).
Therefore, the error in measuring the interval between two edges on Timer0 input = = 4Tosc max.
2: External clock if no prescaler selected, Prescaler output otherwise.

3: The arrows indicate the points in time where sampling occurs.

© 2000 Microchip Technology Inc.
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TABLE 7-3: RESET CONDITIONS FOR SPECIAL REGISTERS

Condition PCL STATUS

Addr: 02h Addr: 03h
Power-on Reset 1111 1111 1001 1xxx
MCLR Reset (normal operation) 1111 1111 woou uuuu (P
MWake-up (from SLEEP) 1111 1111 1001 Ouuu
WDT Reset (normal operation) 1111 1111 1000 luuu?
WDT Wake-up (from SLEEP) 1111 1111 1000 Ouuu
Wake-up from SLEEP on Pin Change 1111 1111 000u uuuu
Brown-out Reset 1111 1111 x00X XXXX
Legend: u = unchanged, x = unknown, - = unimplemented read as '0’.

Note 1: TO and PD bits retain their last value until one of the other reset conditions occur.
2: The CLRWDT instruction will set the TO and PD bits.

TABLE 7-4: RESET CONDITIONS FOR ALL REGISTERS

Register Address | Power-On Reset MCLR or WDT Wake-up on Pin Brown-out

Reset Change Reset
W N/A XXXX XXXX uuuu uuuu uuuu uuuu XXKX XXXX
TRIS N/A 1111 1111 1111 1111 1111 1111 1111 1111
OPTION N/A --11 1111 --11 1111 --11 1111 --11 1111
OPTION2 N/A --11 1111 --uu uuuu --uu uuuu - -XX XXXX
INDF 00h XXXX XXXX uuuu uuuu uuuu uuuu XXKX XXXX
TMRO 01h XXXX XXXX uuuu uuuu uuuu uuuu XXKX XXXX
pcLM 02h 1111 1111 1111 1111 1111 1111 1111 1111
sTATUS(™) 03h 1001 1xxx 100? ?2uuu 000u uuuu x00xX XXXX
FSR 04h 111X XXXX 111lu uuuu 111lu uuuu 111x XXXX
PORTA 05h ---- XXXX ---- uuuu ---- uuuu ---- XXXX
PORTB 06h XXXX XXXX uuuu uuuu uuuu uuuu XXKX XXXX
General Purpose Register Files 07-1Fh XXXKX XXXX uuuu uuuu uuuu uuuu XXKX XXXX

Legend: u =unchanged, x = unknown, - = unimplemented, read as '0’, g = see tables in Section 7.10 for possible values.

? = value depends on condition.
Note 1: See Table 7-3 for reset value for specific conditions.

FIGURE 7-6: SIMPLIFIED BLOCK DIAGRAM OF ON-CHIP RESET CIRCUIT

Power-up
Detect
VbD POR (Power-on Reset)
BOR (Brown-out Reset)
MCLR/VPP pin WDT Time-out
RESET s Q
O¥1V-I(::)r-l1—ip 8-bit Asynch
RC OSC Ripple Counter -
(Start-up Timer) R Q——»»
CHIP RESET
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FIGURE 7-8: TIME-OUT SEQUENCE ON POWER-UP (MCLR NOT TIED TO VDD)

VDD J :
MCLR 1 o ,

INTERNAL POR |

" TDRT '

DRT TIME-OUT : [

INTERNAL RESET

FIGURE 7-9: TIME-OUT SEQUENCE ON POWER-UP (MCLR TIED TO Vbbp): FAST VDb RISE TIME

VDD J

MCLR

INTERNAL POR

! TDRT

DRT TIME-OUT

INTERNAL RESET

FIGURE 7-10: TIME-OUT SEQUENCE ON POWER-UP (MCLR TIED TO Vbbp): SLOW VbbD RISE TIME

V1

VDD

MCLR

INTERNAL POR ,1 X

DRT TIME-OUT

INTERNAL RESET

When VDD rises slowly, the TDRT time-out expires long before VDD has reached its final value. In
this example, the chip will reset properly if, and only if, V1 > VDD min.
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7.11 Program Verification/Code Protection

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

Note: Microchip does not recommend code pro-

tecting windowed devices.

7.12 ID Locations

Four memory locations are designated as ID locations
where the user can store checksum or other code-iden-
tification numbers. These locations are not accessible
during normal execution but are readable and writable
during program/verify.

Use only the lower 4 bits of the ID locations and always
program the upper 8 bits as ‘1’s.

Note: Microchip will assign a unique pattern
number for QTP and SQTP requests and
for ROM devices. This pattern number will
be unique and traceable to the submitted

code.

DS40197B-page 42 Preliminary
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TABLE 8-2: INSTRUCTION SET SUMMARY
Mnemonic, - 12-Bit Opcode Status
Description Cycles Notes
Operands MSb LSb Affected
ADDWF f,d |Add W and f 1 0001 11df £ffff C,DC,z 1,2,4
ANDWF f,d |AND W with f 1 0001 01df f£ffff z 2,4
CLRF f Clear f 1 0000 Ol1f ffff z 4
CLRW — |Clear W 1 0000 0100 0000 4
COMF f,d |Complement f 1 0010 01df ffff V4
DECF f,d |Decrement f 1 0000 11df ffff Z 2,4
DECFSzZ f,d | Decrement f, Skip if 0 1(2) | 0010 11df ffff None 2,4
INCF f,d |Incrementf 1 0010 10d4df ffff Z 2,4
INCFSz f,d |Increment f, Skip if O 1(2) | 0011 11df ffff None 2,4
IORWF f, d |Inclusive OR W with f 1 0001 00df ffff Z 2,4
MOVF f,d |Move f 1 0010 00df 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 00df f£ffff C 2,4
SUBWEF f,d | Subtract W from f 1 0000 10df ffff C,DC,Z 1,24
SWAPF f,d |Swapf 1 0011 10df ffff None 2,4
XORWF f, d | Exclusive OR W with f 1 0001 10df 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 |BitSetf 1 0101 bbbf ffff None 2,4
BTFSC f, b | Bit Test f, Skip if Clear 1(2) | 0110 bbbf £ffff None
BTFSS f, b | Bit Test f, Skip if Set 1(2) | 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,PCWUF
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 individual device data sheets, Memory Section/Indirect Data Addressing, INDF and FSR Regis-

ters)

2: When an /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: The instruction TRIS £, where f =5 or 6 causes the contents of the W register to be written to the tristate

latches of PORTA or B 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).

DS40197B-page 44

Preliminary

© 2000 Microchip Technology Inc.




PIC16HV540

CALL Subroutine Call

Syntax: [ label] CALL k

Operands: 0<k<255

Operation: (PC) + 1— Top of Stack;
k — PC<7:0>;
(STATUS<6:5>) — PC<10:9>;
0 — PC<8>

Status Affected: None

Encoding: ‘1001 ’kkkk ’kkkk ‘

Description: Subroutine call. First, return address
(PC+1) is pushed onto the stack. The
eight bit immediate address is loaded
into PC bits <7:0>. The upper bits
PC<10:9> are loaded from STA-
TUS<6:5>, PC<8> is cleared. CALL is
a two cycle instruction.

Words: 1

Cycles: 2

Example: HERE CALL THERE

Before Instruction

PC =

address (HERE)

After Instruction

PC = address (THERE)
TOS=  address (HERE + 1)
CLRF Clear f
Syntax: [ label] CLRF f
Operands: 0<f<31
Operation: 00h — (f);
1-5Z
Status Affected: Z
Encoding: ‘oooo ‘Ollf ‘ffff ‘
Description: The contents of register f’ are cleared
and the Z bit is set.
Words: 1
Cycles: 1
Example: CLRF FLAG_REG
Before Instruction
FLAG_REG = O0x5A
After Instruction
FLAG_REG = 0x00
Z = 1

CLRW Clear W
Syntax: [ label] CLRW
Operands: None
Operation: 00h — (W);
1-Z
Status Affected: Z
Encoding: ‘oooo ‘0100 ‘oooo ‘
Description: The W register is cleared. Zero bit (Z)
is set.
Words: 1
Cycles: 1
Example: CLRW
Before Instruction
W = Ox5A
After Instruction
W = 0x00
Z = 1
CLRWDT Clear Watchdog Timer
Syntax: [ label] CLRWDT
Operands: None
Operation: 00h — WDT;
0 — WDT prescaler (if assigned);
1> TO;
1—>PD
Status Affected: TO, PD
Encoding: ‘0000 ‘0000 ‘0100 ‘
Description: The CLRWDT instruction resets the
WODT. It also resets the prescaler, if the
prescaler is assigned to the WDT and
not Timer0. Status bits TO and PD are
set.
Words: 1
Cycles: 1
Example: CLRWDT
Before Instruction
WDT counter = ?
After Instruction
WDT counter =  0x00
WDT prescale = 0
0 =
PD = 1

© 2000 Microchip Technology Inc.
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MOVF Move f

Syntax: [ label] MOVF f,d

Operands: 0<f<31
de [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 0, 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: MOVF FSR, 0

After Instruction

W = valuein FSR register

MOVLW Move Literal to W

Syntax: [ label] MOVLW k

Operands: 0<k<255

Operation: k — (W)

Status Affected: None

Encoding: ‘1100 ’kkkk ’kkkk ‘

Description: The eight bit literal ’k’ is loaded into the
W register. The don’t cares will assem-
ble as 0s.

Words: 1

Cycles: 1

Example: MOVLW  0x5A

After Instruction

W =

Ox5A

MOVWF Move W to f
Syntax: [ label] MOVWF f
Operands: 0<f<31
Operation: (W) = (f)
Status Affected: None
Encoding: ‘0000 ‘OOlf ‘ffff ‘
Description: Move data from the W register to regis-
ter 'f".
Words: 1
Cycles: 1
Example: MOVWF  TEMP_REG
Before Instruction
TEMP_REG =  OxFF
w = Ox4F
After Instruction

TEMP_REG =  Ox4F

w = Ox4F
NOP No Operation
Syntax: [ label] NOP
Operands: None
Operation: No operation
Status Affected: None
Encoding: ‘oooo ‘oooo ‘oooo ‘
Description: No operation.
Words: 1
Cycles: 1
Example: NOP
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9.4 MPLINK/MPLIB Linker/Librarian

MPLINK is a relocatable linker for MPASM and
MPLAB-C17 and MPLAB-C18. It can link relocatable
objects from assembly or C source files along with pre-
compiled libraries using directives from a linker script.

MPLIB is a librarian for pre-compiled code to be used
with MPLINK. When a routine from a library is called
from another source file, only the modules that contains
that routine will be linked in with the application. This
allows large libraries to be used efficiently in many dif-
ferent applications. MPLIB manages the creation and
modification of library files.

MPLINK features include:

* MPLINK works with MPASM and MPLAB-C17
and MPLAB-C18.

¢ MPLINK allows all memory areas to be defined as
sections to provide link-time flexibility.

MPLIB features include:

* MPLIB makes linking easier because single librar-
ies can be included instead of many smaller files.

* MPLIB helps keep code maintainable by grouping
related modules together.

* MPLIB commands allow libraries to be created
and modules to be added, listed, replaced,
deleted, or extracted.

9.5 MPLAB-SIM Software Simulator

The MPLAB-SIM Software Simulator allows code
development in a PC host environment by simulating
the PICmicro series microcontrollers on an instruction
level. On any given instruction, the data areas can be
examined or modified and stimuli can be applied from
a file or user-defined key press to any of the pins. The
execution can be performed in single step, execute until
break, or trace mode.

MPLAB-SIM fully supports symbolic debugging using
MPLAB-C17 and MPLAB-C18 and MPASM. The Soft-
ware Simulator offers the flexibility to develop and
debug code outside of the laboratory environment mak-
ing it an excellent multi-project software development
tool.

9.6 MPLAB-ICE High Performance
Universal In-Circuit Emulator with
MPLAB IDE

The MPLAB-ICE Universal In-Circuit Emulator is
intended to provide the product development engineer
with a complete microcontroller design tool set for
PICmicro microcontrollers (MCUs). Software control of
MPLAB-ICE is provided by the MPLAB Integrated
Development Environment (IDE), which allows editing,
“make” and download, and source debugging from a
single environment.

Interchangeable processor modules allow the system
to be easily reconfigured for emulation of different pro-
cessors. The universal architecture of the MPLAB-ICE
allows expansion to support new PICmicro microcon-
trollers.

The MPLAB-ICE Emulator System has been designed
as a real-time emulation system with advanced fea-
tures that are generally found on more expensive
development tools. The PC platform and Microsoft®
Windows 3.x/95/98 environment were chosen to best
make these features available to you, the end user.

MPLAB-ICE 2000 is a full-featured emulator system
with enhanced trace, trigger, and data monitoring fea-
tures. Both systems use the same processor modules
and will operate across the full operating speed range
of the PICmicro MCU.

9.7 PICMASTER/PICMASTER CE

The PICMASTER system from Microchip Technology is
a full-featured, professional quality emulator system.
This flexible in-circuit emulator provides a high-quality,
universal platform for emulating Microchip 8-bit
PICmicro microcontrollers (MCUs). PICMASTER sys-
tems are sold worldwide, with a CE compliant model
available for European Union (EU) countries.

9.8 ICEPIC

ICEPIC is a low-cost in-circuit emulation solution for the
Microchip Technology PIC16C5X, PIC16C6X,
PIC16C7X, and PIC16CXXX families of 8-bit one-time-
programmable (OTP) microcontrollers. The modular
system can support different subsets of PIC16C5X or
PIC16CXXX products through the use of
interchangeable personality modules or daughter
boards. The emulator is capable of emulating without
target application circuitry being present.

9.9 MPLAB-ICD In-Circuit Debugger

Microchip’s In-Circuit Debugger, MPLAB-ICD, is a pow-
erful, low-cost run-time development tool. This tool is
based on the flash PIC16F877 and can be used to
develop for this and other PICmicro microcontrollers
from the PIC16CXXX family. MPLAB-ICD utilizes the
In-Circuit Debugging capability built into the
PIC16F87X. This feature, along with Microchip’s In-Cir-
cuit Serial Programming protocol, offers cost-effective
in-circuit flash programming and debugging from the
graphical user interface of the MPLAB Integrated
Development Environment. This enables a designer to
develop and debug source code by watching variables,
single-stepping and setting break points. Running at
full speed enables testing hardware in real-time. The
MPLAB-ICD is also a programmer for the flash
PIC16F87X family.

DS40197B-page 56

Preliminary

© 2000 Microchip Technology Inc.



PIC16HV540

10.4 Timing Diagrams and Specifications

FIGURE 10-2: EXTERNAL CLOCK TIMING - PIC16HV540

Q4 Q1 Q2 Q3 Q4 Q1
OSC1
- 2 >
CLKOUT
TABLE 10-1: EXTERNAL CLOCK TIMING REQUIREMENTS - PIC16HV540
AC Characteristics Standard Operating Conditions (unless otherwise specified)
Operating Temperature 0°C £ TA £ +70°C (commercial)
—40°C < TA < +85°C (industrial)
Pariln;eter Sym. Characteristic Min. Typ.m Max. U:it Conditions
Fosc |External CLKIN Frequency(® DC| — 4.0 | MHz |RC osc mode
DC — 2.0 MHz | HS osc mode
DC — 4.0 MHz | XT osc mode
DC — 200 kHz |LP osc mode
Oscillator Frequency(® DC — 4.0 MHz | RC osc mode
0.1 — 2.0 MHz | HS osc mode
0.1 — 4.0 MHz | XT osc mode
5 — 200 kHz |LP osc mode
1 Tosc | External CLKIN Period(@ 250 | — — ns |RC osc mode
250 — — ns |HS osc mode
250 — — ns | XT osc mode
5.0 — — us |LP osc mode
Oscillator Period@ 250 — — ns | RC osc mode
250 — 10,000 | ns |HS osc mode
250 — 10,000 | ns |XT osc mode
50 — 200 pus | LP osc mode
5 Tcy  |Instruction Cycle Time(®) — | 4/Fosc| — —
3 TosL, |Clockin (OSC1) Low or High Time | 50* — — ns | XT oscillator
TosH 20* — — ns |HS oscillator
2.0 — — us | LP oscillator
4 TosR, | Clock in (OSC1) Rise or Fall Time | — — 25* ns | XT oscillator
TosF — — 25* ns |HS oscillator
— — 50* ns |LP oscillator

* These parameters are characterized but not tested.
Note 1: Data in the Typical (“Typ”) column is at VREG = 5V, VDD = 9V, 25°C unless otherwise stated. These parame-
ters are for design guidance only and are not tested.

2: All specified values are based on characterization data for that particular oscillator type under standard
operating conditions with the device executing code. Exceeding these specified limits may result in an
unstable oscillator operation and/or higher than expected current consumption.

When an external clock input is used, the “max” cycle time limit is “DC” (no clock) for all devices.

3: Instruction cycle period (TcY) equals four times the input oscillator time base period.
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FIGURE 11-10: MAXIMUM IPD vs. VDD,
WATCHDOG TIMER
DISABLED (Vio = 3V)
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FIGURE 11-13: MAXIMUM IpD vs.
FREQUENCY, WATCHDOG
TIMER DISABLED, RC MODE
(Vbb = 15V, Vio = 5V,
-40°C TO +85°C)

FIGURE 11-11: TYPICAL IprD vs. VDD,
WATCHDOG TIMER ENABLED
(Vio = 3V)
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FIGURE 11-14: MAXIMUM IpD vs.
FREQUENCY, WATCHDOG
TIMER ENABLED, RC MODE
(VDD = 15V, Vio = 5V)

FIGURE 11-12: MAXIMUM IpD vs. VDD,
WATCHDOG TIMER ENABLED
(Vio = 3V)
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12.4 20-Lead Plastic Shrink Small Outline (SS) — 209 mil, 5.30 mm (SSOP)

E1

)
!

p
¢ — 1
— 1
— —
} — 1
— 1 D
Ll: —
— 1
T= —
B — Q —2
n ] 11
: \ /
1 Ny T Y
b JLLJ ? 5
L Al
P
Units INCHES* MILLIMETERS
Dimension Limits MIN NOM MAX MIN NOM MAX
Number of Pins n 20 20
Pitch p .026 0.65
Overall Height A .068 .073 .078 1.73 1.85 1.98
Molded Package Thickness A2 .064 .068 .072 1.63 1.73 1.83
Standoff § A1l .002 .006 .010 0.05 0.15 0.25
Overall Width E .299 .309 322 7.59 7.85 8.18
Molded Package Width E1 .201 .207 212 5.11 5.25 5.38
Overall Length D 278 .284 .289 7.06 7.20 7.34
Foot Length L .022 .030 .037 0.56 0.75 0.94
Lead Thickness c .004 .007 .010 0.10 0.18 0.25
Foot Angle ¢ 0 4 8 0.00 101.60 203.20
Lead Width B .010 .013 .015 0.25 0.32 0.38
Mold Draft Angle Top o 0 5 10 0 5 10
Mold Draft Angle Bottom B 0 5 10 0 5 10

* 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: MO-150

Drawing No. C04-072
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NOTES:
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