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4.2.2  SPECIAL FUNCTION REGISTERS

The special registers are classified into two sets.
Special registers associated with the “core” functions

The special function registers are registers used by the are described in this section. Those registers related to

CPU and peripheral functions for controlling the
desired operation of the device (Table 4-3). These reg-
isters are static RAM.

the operation of the peripheral features are described
in the section specific to that peripheral.

TABLE 4-3: SPECIAL FUNCTION REGISTERS FOR THE PIC14000
Address | Name | Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO
BankO
INDF . . . .
00h* (Indirect Addressmg this location uses contents of the FSR to address data memory (not a physical
Address) register).
01lh TMRO TimerO data
02h* PCL Program Counter’s (PC’s) least significant byte
03h*  [STATUS IRP | RPL | RPO | TO PD z DC C
04h* FSR Indirect data memory address pointer
05h PORTA PORTA data latch.
06h Reserved Reserved for emulation.
07h PORTC PORTC data latch
08h PORTD PORTD data latch
09h Reserved
O0Ah* PCLATH Buffered register for the upper 5 bits of the Program Counter (PC)
0Bh* INTCON GIE PEIE TOIE r r TOIF r r
0Ch PIR1 CMIF — — PBIF I2CIF RCIF ADCIF OVFIF
0Dh Reserved
OEh ADTMRL A/D capture timer data least significant byte
OFh ADTMRH A/D capture timer data most significant byte
10h Reserved
11h Reserved
12h Reserved
13h I°CBUF I°C Serial Port Receive Buffer/Transmit Register
14h I>°CCON WCOL | IFcov | IPCEN | CKP | I*CM3 1>’CM2 1’cmM1 | 1°CMO
15h ADCAPL A/D capture latch least significant byte
16h ADCAPH A/D capture latch most significant byte
17h Reserved
18h Reserved
19h Reserved
1Ah Reserved
1Bh Reserved
1Ch Reserved
1Dh Reserved
1Eh Reserved
1Fh ADCONO ADCS3 ADCS2 | ADCS1 ADCSO0 — AMUXOE | ADRST | ADZERO
Legend

— = unimplemented bits, read as ‘0’ but cannot be overwritten

r =reserved bits, default is POR value and should not be overwritten with any value
Reserved indicates reserved register and should not be overwritten with any value

* indicates registers that can be addressed from either bank
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4.2.2.3 INTCON REGISTER

Note: The TOIF will be set by the specified
The INTCON Register is a readable and writable contdltg)n g\llenéf.tthe.z corlresp%ndlpgt Inter-t
register which contains the various enable and flag bits (er.jp bl ga € h ! GllsE E.ea're | iz ((ajrrup"
for the TimerO overflow and peripheral interrupts. .|sa =) O:j.t %I d étfls cleare bl'(a
Figure 4-5 shows the bits for the INTCON register. !nterrupts Isabie ): etore - enabiing
interrupt, clear the interrupt flag, to ensure
that the program does not immediately
branch to the peripheral interrupt service
routine
FIGURE 4-5. INTCON REGISTER
RW R/W R/W RW RW RW RW R/W Register: INTCON | W:  Writable
Address: 0Bhor 8Bh| R:  Readable
GIE | PEIE | TOIE r L r POR value: 0000 000xb| U:  Unimplemented,
bit7 bito read as '0'

Reserved. This bit should be programmed as ‘0’. Use of this bit
as a general purpose read/write bit is not recommended, since
this may affect upward compatibility with future products.

Reserved. This bit should be programmed as ‘0. Use of this bit
as a general purpose read/write bit is not recommended, since
this may affect upward compatibility with future products.

TOIF: TMRO overflow interrupt flag

1 = The TMRO has overflowed
Must be cleared by software
0 = TMRO did not overflow

Reserved. This bit should be programmed as ‘0. Use of this bit
as a general purpose read/write bit is not recommended, since
this may affect upward compatibility with future products.

Reserved. This bit should be programmed as ‘0. Use of this bit
as a general purpose read/write bit is not recommended, since
this may affect upward compatibility with future products.

TOIE: TMRO interrupt enable bit

1 = Enables TOIF interrupt

0 = Disables TOIF interrupt

PEIE: Peripheral interrupt enable bit

1 = Enables all un-masked peripheral interrupts
0 = Disables all peripheral interrupts

GIE: Global interrupt enable

1 = Enables all un-masked interrupts
0 = Disables all interrupts

00 1996 Microchip Technology Inc.
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This interrupt can wake the device up from SLEEP. The
user, in the interrupt service routine, can clear the
interrupt in one of two ways:

« Disable the interrupt by clearing the RCIE
(PIE1<2>) hit

* Read PORTC. This will end mismatch condition.
Then, clear the RCIF (PIR1<2>) bit.

A mismatch condition will continue to set the RCIF bit.
Reading PORTC will end the mismatch condition, and
allow the RCIF bit to be cleared.

If bit CMAOE (CMCON<1>) is set, the RCO/REFA pin
becomes the programmable reference A and analog
output. Pin RC1/CMPA becomes the comparator A out-
put.

Note:  Setting CMAOE changes the definition of
RCO/REFA and RC1/CMPA, bypassing
the PORTC data and TRISC register set-
tings.

PORTC<7:6> also serves multiple functions. These
pins act as the 1°C data and clock lines when the 1°C
module is enabled. They also serve as the serial pro-
gramming interface data and clock line for in-circuit
programming of the EPROM.

The TRISC register controls the direction of the
PORTC pin. A ‘1’ in each location configures the
corresponding port pin as an input. Upon reset, this
register sets to FFh, meaning all PORTC pins are ini-
tially inputs. The data register should be initialized prior
to configuring the port as outputs.

Unused inputs should not be left floating to avoid
leakage currents. All pins have input protection diodes
to VDD and Vss.

EXAMPLE 5-2:  INITIALIZING PORTC

CLRF PCORTC ;Initialize PORTC data
; | at ches before setting
; the data direction
; regi ster

BSF STATUS, RPO ; Sel ect Bankl

MOVLW OxCF ; Value used to initialize
; data direction
MOWWF TR SC ; Set RC<3:0> as inputs

; RC<5: 4> as out puts
RC<7: 6> as inputs

FIGURE 5-3: BLOCK DIAGRAM OF PORTC<7:6> PINS

Schmitt Trigger 5
Input Buffer

I2CCON<5>
Data
Bus D Q
. B
Write CK 6
PORTC
D Q—OJ
Writ L
rite =
TRISC PCK Q
Read
TRISC
r S
Read
PORTC |1

< —\_

From other
PORTC pins

?eectlF _—LCZ_ @D

Note: 1/O pins have protection diodes to VDD and VSS. These pins do not have a P-channel pull-up.

Q D——"

EN<7X

Read PORTC

EN
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6.2 Using Timer0 with External Clock

When the external clock input (pin RC3/TOCKI) is used
for Timer0Q, it must meet certain requirements. The
external clock requirement is due to internal phase
clock (Tosc) synchronization. Also, there is a delay in
the actual incrementing of TMRO after synchronization.

6.2.1 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
accomplished 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).

When a prescaler is used, the external clock input is
divided by the asynchronous ripple counter-type
prescaler so that the prescaler output is symmetrical.
For the external clock to meet the sampling
requirement, the ripple counter must be taken into
account. Therefore, 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 minimum pulse width requirement of 10 ns.

6.2.2 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 TimerO
module is actually incremented. Figure 6-5 shows the
delay from the external clock edge to the timer
incrementing.

6.3 Prescaler

An 8-bit counter is available as a prescaler for the
Timer0 module, or as a post-scaler for the Watchdog
Timer (Figure 6-1). For simplicity, this counter is being
referred to as “prescaler” throughout this data sheet.
Note that there is only one prescaler available which is
mutually exclusive between the Timer0 module and the
Watchdog Timer. Thus, a prescaler assignment for the
Timer0 module means that there is no prescaler for the
Watchdog Timer, and vice-versa.

Bit PSA and PS2:PS0 (OPTION<3:0>) determine the
prescaler assignment and prescale ratio.

When assigned to the Timer0 module, all instructions
writing to the Timer0 module (e.g., OLRF 1, MOWWF 1,
BSF 1, x) will clear the prescaler. When assigned to
WDT, a CLRWDT instruction will clear the prescaler
along with the Watchdog Timer. The prescaler is not
readable or writable.

FIGURE 6-5: TIMERO TIMING WITH EXTERNAL CLOCK
Q1! Q21 Q31 Q4 | Q1l Q21 Q31 Q4 | Q1l Q2! Q31 Q4 |Q1l Q2! Q3I Q4
EXT CLOCK INPUT OR | Small pulse
PRESCALER OUT (NOTE 2) RINAN / W /\__misses sampling
S IAA,¥ b
EXT CLOCK/PRESCALER
(note 3)
OUTPUT AFTER SAMPLING —
Y Y
INCREMENT TMRO (Q4)
TMRO T0 X TO+1 X TO+2

Notes:

1. Delay from clock input change to TMRO increment is 3 Tosc to 7 Tosc. (Duration of Q = Tosc).
Therefore, the error in measuring the interval between two edges on TMRO input = + 4 tosc max.

2. External clock if no prescaler selected, Prescaler output otherwise.

3. The arrows indicate the points in time where sampling occurs.
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6.3.1  SWITCHING PRESCALER ASSIGNMENT

The prescaler assignment is fully under software
control, i.e., it can be changed “on the fly" during
program execution. To avoid an unintended device

To change prescaler from the WDT to the TimerO
module use the sequence shown in Example 6-2. This
precaution must be taken even if the WDT is disabled.

. . ) EXAMPLE 6-2: CHANGING PRESCALER
RESET, the following instruction sequence
: (WDT - TIMERO)
(Example 6-1) must be executed when changing the )
ler assignment from TimerO to WDT. @ ;dear VOT and
presca : ; prescal er
BSF STATUS, RPO
EXAMPLE 6-1: CHANGING PRESCALER MOLW B xxxx0xxx' ;Select TMRO, new
(TIMERO - WDT) ; prescal e val ue and
S . ; clock source
1.BOF STATUS,RPO ;Skip if already in NOWE PTI ON
; Bank O
2. CLRWDT ‘Qear VOT BOF STATLS, RFO
3.CLRF TMRO ;dear TMO & Prescal er
4.BSF  STATUS, RPO ;Bank 1
5. MOVLW ' 00101111' b; These 3 lines (5, 6, 7)
6. MOWNF CPTI ON ; are required only
;i f desired PS<2: 0>
7. CLRWDT ; are 000 or 001
8. MOVLW ' 00101xxx' b ; Set Postscaler to
9. MOWNFF CPTI ON desired WOT rate
10. BCF STATUS, RPO ; Return to Bank O
TABLE 6-1: SUMMARY OF TIMERO REGISTERS
Register Name Function Address Power-on Reset Value
TMRO Timer/counter register 01h XXXX XXXX
OPTION Configuration and prescaler assign- 81h 1111 1111
ment bits for TMRO.
INTCON TMRO overflow interrupt flag and 0Bh 0000 000x
mask bits.
Legend: x = unknown,
Note 1: For reset values of registers in other reset situations refer to Table 10-4.
TABLE 6-2: REGISTERS ASSOCIATED WITH TIMERO
Address | Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
01lh TMRO TIMERO TIMER/COUNTER
0Bh/8Bh INTCON GIE PEIE TOIE r r TOIF r r
81h OPTION | RCPU r TOCS TOSE PSA PSs2 PS1 PSO
87h TRISC TRISC7 | TRISC6 | TRISC5 | TRISC4 | TRISC3 | TRISC2 | TRISC1 | TRISCO

Legend: r = Reserved locations
Shaded boxes are not used by Timer0 module

DS40122B-page 40

Preliminary

[0 1996 Microchip Technology Inc.




P1C14000

FIGURE 7-16: MISC REGISTER

9Eh

Bit 7

Bit 6

Bit 5

Bit 4

Bit 3

Bit 2

Bit 1 Bit 0

MISC

SMHOG

SPGNDB

SPGNDA

I2CSEL

SMBUS

INCLKEN

0SscC2 OSC1

Read/Write

R/W

R/W

R/W

R/W

R/W

R/W

R/W R

POR value 00h 0

0

0

0

0

Bit

Name

Function

B7

SMHOG

SMHOG enable

1 = Stretch I1°C CLK signal (hold low) when receive data buffer is full (refer to
Section 7.5.4). For pausing 12C transfers while preventing interruptions of A/D
conversions.

0 = Disable 1°C CLK stretch.

B6

SPGNDB

Serial Port Ground Select
1 = PORTD<1:0> ground reference is the RD5/ANS5 pin.
0 = PORTD<1:0> ground reference is Vss.

B5

SPGNDA

Serial Port Ground Select
1 = PORTC<7:6> ground reference is the RA1/AN1 pin.
0 = PORTC<7:6> ground reference is Vss.

B4

I2CSEL

I°’C Port select Bit.
1 = PORTD<1:0> are used as the 12C clock and data lines.
0 = PORTC<7:6> are used as the 12C clock and data lines.

B3

SMBus

SMBus-Compatibility Select
1 = SMBus compatibility mode is enabled. PORTC<7:6> and PORTD<1:0> have
SMBus-compatible input thresholds.

0 = SMBus-compatibility is disabled. PORTC<7:6> and PORTD<1:0> have Schmitt Trig-

ger input thresholds.

B2

INCLKEN

Oscillator Output Select (available in IN mode only).
1 = Output IN oscillator signal divided by four on OSC2 pin.
0 = Disconnect IN oscillator signal from OSC2 pin.

Bl

0osc2

OSC2 output port bit (available in IN mode only).
Writes to this location affect the OSC2 pin in IN mode. Reads return the value of the
output latch.

BO

0OsC1

OSCl1 input port bit (available in IN mode only).
Reads from this location return the status of the OSC1 pin in IN mode. Writes have no
effect.

00 1996 Microchip Technology Inc.
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9.0 OTHER ANALOG MODULES

The PIC14000 has additional analog modules for
mixed signal applications. These include:

« bandgap voltage reference

« comparators with programmable references

* internal temperature sensor

* voltage regulator control

9.1 Bandgap Voltage Reference

The bandgap reference circuit is used to generate a
1.2V nominal stable voltage reference for the A/D and
the low-voltage detector. The bandgap reference is
channel 4 of the analog mux. The bandgap reference
voltage is stored in the calibration space EPROM
(See Table 4-2). To enable the bandgap reference
REFOFF (SLPCON<5>) must be cleared.

9.2 Level-Shift Networks

The RAL/AN1 and RA5/AN5 pins have an internal
level-shift network. A current source and resistor are
used to bias the pin voltage by about +0.5V into a range
usable by the A/D converter. The nominal value of bias
current source is 5 pA and the resistor is 100 kohms.

The level-shift function can be turned on by clearing the
LSOFF bit (SLPCON<4>) to '0'.

Note: The minimum voltage permissible at the
RA1/AN1 and RA5/ANS pins is -0.3V. The
input protection diodes will begin to turn
on beyond -0.3V, introducing significant
errors in the A/D readings. Under no con-
ditions should the pin voltage fall below

-0.5V.

9.2.1 ZEROING/FILTERING SWITCHES

The RAL/AN1 and RA5/AN5 inputs also have a
matched pair of pass gates useful for current-measure-
ment applications. One gate is connected between the
pin and the level-shift network. The second pass gate
is connected to ground as shown in Figure 9-1. By set-
ting the ADZERO bit (ADCONO0<0>), a zero-current
condition is simulated. Subsequent A/D readings are
calculated relative to this zero count from the A/D. This
zeroing of the current provides very high accuracies at
low current values where it is most needed.

For additional noise filtering or for capturing short dura-
tion periodic pulses, an optional filter capacitor may be
connected from the SUM pin to ground (this feature is
available for RA1/AN1 only). This forms an RC network
with the internal 100 kohm (nominal) bias resistor to act
as a low pass filter. The capacitor size can be adjusted
for the desired time constant.

A switch is included between the output from the
RA1/AN1 level-shift network and the SUM pin. This
switch is closed during A/D sampling periods and is
automatically opened during a zeroing operation (if
ADZERO = '1"). If not required in the system, this pin
should be left floating (not connected).

Setting the LSOFF bit (SLPCON<4>) disables the
level-shift networks, so the RA1/AN1 and RA5/AN5
pins can continue to be used as general-purpose ana-
log inputs.

00 1996 Microchip Technology Inc.
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NOTES:
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10.6.2 TIMERO INTERRUPT

An overflow (FFh - 00h) in TimerO will set the TOIF
(INTCON<2>) flag. Setting TOIE (INTCON<5>)
enables the interrupt.

10.6.3 PORTC INTERRUPT ON CHANGE

An input change on PORTC<7:4> sets RCIF
(PIR1<2>). Setting RCIE (PIE1<2>) enables the inter-
rupt. For operation of PORTC, refer to Section 5.2.

Note: If a change on the I/O pin should occur
when the read operation is being executed
(start of the Q2 cycle), then the RCIF
interrupt flag may not be set.

10.6.4 CONTEXT SWITCHING DURING
INTERRUPTS

During an interrupt, only the return PC value is saved
on the stack. Typically, users may wish to save key
registers during an interrupt, for example, W register
and Status register. Example 10-1 is an example that
shows saving registers in RAM.

EXAMPLE 10-1: SAVING STATUS AND W REGISTERS IN RAM

MOWF  WTEMP
SWAPF  STATUS, W
BCF STATUS, RP1
BCF STATUS, RPO
MOWF  STATUS TEMP

(1SR

; Copy Wto TEMP register, could be any bank
; Swap status to be saved into W
; Change to bank zero, regardl ess of current bank

; Save status to bank zero STATUS TEMP regi ster

SWAPF STATUS _TEMP, W ; Snap STATUS TEMP register into W
;(sets bank to original state)

MOWE  STATUS
SWPF  WTEMW, F
SWAPF  WTEWMP, W

; Move Winto STATUS register
; Swap W TEMP
; Swap WTEMP into W

DS40122B-page 84
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FIGURE 10-12: SLPCON REGISTER

8Fh Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
SLPCON HIBEN — REFOFF | LSOFF | OSCOFF | CMOFF |TEMPOFF| ADOFF
Read/Write R/W U R/W R/W R/W R/W R/W R/W
POR value 3Fh 0 1 1 1 1 1 1
Bit Name Function

Hibernate Mode Select
B7 HIBEN 1 = Hibernate mode enable

0 = Normal operating mode
B6 - Unimplemented. Read as ‘0’

References Power Control (bandgap reference, low voltage detector,

bias generator)
BS REFOFF 1 = The references are off

0 = The references are on

Level Shift Network Power Control

1 = The level shift network is off. The RA1/AN1, RD5/AN5 inputs can continue to
B4 LSOFF function as either analog or digital.

0 = The level shift network is on. The signals at the RA1/AN1, RD5/AN5 inputs are

level shifted by approximately 0.5V.

Main Oscillator Power Control
B3 OSCOEF 1 = The main oscillator is disabled during SLEEP mode

0 = The main oscillator is running during SLEEP mode for A/D conversions to

continue

Programmable Reference and Comparator Power Control
B2 CMOFF 1 = The programmable reference and comparator circuits are off

0 = The programmable reference and comparator circuits are on

On-chip Temperature Sensor Power Control
Bl TEMPOFF 1 = The temperature sensor is off

0 = The temperature sensor is on

A/D Module Power Control (comparator, programmable current source,

slope reference voltage divider)
BO ADOFF 1 = The A/D module power is off

0 = The A/D module power is on

DS40122B-page 88
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13.1 DC Characteristics: PIC14000

Standard Operating Conditions (unless otherwise stated)
Operating temperature  -40°C < TA < + 85°C for industrial and

0°C < TA<+70°C for commercial
Operating voltage VDD = 2.7V to 6.0V

DC CHARACTERISTICS

Characteristic Sym | Min | Typt| Max | Units Conditions
Supply Voltage VDD 2.7 — 6.0 V  [IN or HS at Fosc < 4 MHz
4.5 — 55 V  |HS at Fosc > 4 MHz

RAM Data Retention VDR — 1.5 — \% Device in SLEEP mode
Voltage (Note 1)

VDD start voltage to VPOR — Vss — V  |See section on power-on reset for Is\\
guarantee Power-On Reset

/DD rise rate to guarantee SvbD 0.05* — — | VIms |See section on power-on yésetfondetails
Power-On Reset

Operating Current in SLEEP Mode (Note 2)

all analog on and internal IPD1 — TBD | 1250| pA |VDD =4.0V

During A/D conversion: IpD1 — TBD | 900 HA |VDD = 3.0V
oscillator active \\/

Comparator interrupt enabled: IPD2 —
level-shift, programmable
reference, and comparator active |IPD2 —

Q\:> LSOFF = 0, REFOFF =0

=0, LSOFF =0, REFOFF =0

All analog off, WDT on (Note 5) IPD3 —

IPD3 —
All analog off, WDT off IPD4 —
(Hibernate mode) (Note 5) IPD4 —

Operating Supply Current (Note 2, 4)

Internal oscillator mode lob — \Zg TBB\\>nA Fosc =4 MHz, VbD = 5.5V

— | 11 @ mA |Fosc = 4 MHz, VDD = 3.0V

HS oscillator mode — f/4 TBD | mA |[Fosc =4 MHz, Vbb =5.5V
1 TBD mA |Fosc =4 MHz, VbD = 3.0V
— 10 TBD mA |Fosc =20 MHz, VDD = 5.5V

* These parameters arexgharageterizéd but not tested.
T Data in “Typ” ¢eflmn,is ak5

Measuret¥with all inputs at rails, no DC loads. IPD1 measured with internal oscillator active.

IDD values of individual analog module cannot be tested independently but are characterized.

5: Worst-case IPD conditions with all configuration bits unprogrammed. Programming configuration bits
may reduce IPD.

how
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13.4 Timing Diagrams and Specifications

FIGURE 13-1: EXTERNAL CLOCK TIMING

Q1 : Q2 Q3

Q4

OSC1

CLKOUT

TABLE 13-1: EXTERNAL CLOCK TIMING REQUIREMENTS m

Parameter Sym | Characteristic Min Typt Max | Units ondgitions
No.
Fosc | External CLKIN Frequency (Note 1) | DC — 4 I\FI‘Z\ HS o ode (PIC14000-04)
DC — 20 W \H§930 mode (PIC14000-20)
Oscillator Frequency (Note 1) 4 — 4 MH HS osc mode (PIC14000-04)
4 — 2 H HS osc mode (PIC14000-20)
1 Tosc | External CLKIN Period (Note 1) 250 — = > r}s/ HS osc mode (PIC14000-04)
50 Y\ ns HS osc mode (PIC14000-20)
Oscillator Period (Note 1) 250 \\/?O ns HS osc mode (PIC14000-04)
/\\'so\ D 50 | ns | HS osc mode (PIC14000-20)
2 Tcy | Instruction Cycle Time (Note )./)\ \X\QQ — DC ns Tcy = 4/Fosc
3 TosL, | Clock in (OSC1) High or Lo TN\\&O > — | ns | Hs oscillator
TosH
4 TosR, | Clock in (OSC1) Rise or Kall Tiqme — 15 ns HS oscillator
TosF

t Data in “Typ” column is & 5%, 25°C unless\etherwise stated. These parameters are for design guidance only
and are not tested.

Instruction cycle périod (Tcy)egquels

ur times the input oscillator time base period. All specified values are
at particular oscillator type under standard operating conditions with the
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FIGURE 13-16: WDT TIMER TIME-OUT FIGURE 13-18: IoH vs VOH, VDD = 3V*
PERIOD vs VDD 0
50.0
45.0 5 ///
//
40.0 L
Min @ +85C / %
350 \\ . /
—_ <
£ 300 7 o @2
o) Qx g
i \% o}
& 0 s 5
= . Ma)( o / b
[a) 2 70
: N : 2
20.0 T
™ o {\
I -20
15.0 ﬁ@ Y ?Sx >
10.0
. R 25
Min, -40°C|
0 05 1 1.5 2 25 3
5.0 VOH (Volts)
2 3 4 5 6 7
VDD (Volts) \QE
U 13-19: IoH vs VOH, VDD = 5V*

FIGURE 13-17: TRANSCONDUCTANCE(G

OF HS OSCILLATOR D 0
9000 K /’ /
-10
8000 > {
-15
7000 / /
—~ /1
N\ 4 < -20 : 5 v
£ Min @ 85°C |~
6000 E
s s
S B
% 5000 7 Typ @ 25°C
E AN :
E 4oo<ﬂ\ = T /
/ / /Wp‘2 -35
3000 /
< “ Max @ 40°V
— @b -
Wi
2000 / a5
e
1000 50 //
0 05 1 15 2 25 3 35 4 45 5
0 VoH (Volts)
2 3 4 5 6 7
VDD (Volts)

*NOTE: All pins except RC6, RC7, RDO, RD1,0SC2
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Standard Operating Conditions (unless otherwise stated)

Operating Temperature:

-40°C < TA < +85°C for industrial

0°C < TA < +70°C for commercial
VDD range: 2.7V (min) to 6.0V (max) unless otherwise stated.

Characteristic Sym. Min. Typ. | Max. | Units Conditions Notes
Temperature Sensor (continued)
Output Linearity lin(temp) — TBD — A 1
Operating Current (sensor on) | idd(temp) — 150 250 WA  |TEMPOFF =0 ( \
Operating Current (sensor off) | idd(temp) — 0 — MA [TEMPOFF =1 \ \
Slope Reference Voltage Divider \
Output Voltage (SREFHI) voh(sref) 1.14 119 | 1.24 v /j L\
Output Voltage (SREFLO) vol(sref) 0.10 0.13 | 0.16 \%
Slope Reference Calibration KREF 0.09 0.126| 0.16 TA = 25°C, VDR =)V
Factor (-‘\\
KREF Supply Sensitivity sS(KREF) — 0.02 — %IV FrB@\(\meirﬁb}/DDmax 1
KREF Temperature Coefficient | tc(KREF) — 20 — ppfn Frorh\Tm' to Tmax 1
Operating Current (A/D on) idd(sref) — 55 85 p)\ OF\i =>0 2
Operating Current (A/D off) idd(sref) — 0 — %Dbgl: =1 2
A/D Comparator
Input Offset Voltage ioff(adc) -10 10 >1v Measured over common-mode
range
Input Common Mode Voltage cmr(adc) N \D\-}>4 \%
Range )
Differential Voltage Gain gain(adc) — \\Ob> — dB 1
Common Mode Rejection Ratio| cmrr(adc) — 80 — dB |VDD =5V, TA=25°C, over 1
common-mode range
Power Supply Rejection Ratio /pgr(%@@ /4 70 — dB |TA=25°C, VDDmin to VDDmax
Operating Current (A/D on) id/d(@dc) 40 65 WA  |ADOFF =0 2
Operating Current (A/D of1<)\ — 0 — MA  |ADOFF =1
Programmable M(s)
Upper Range v TA =25°C
Output Voltage 7vo(pref) 0.627 |0.792| 0.957 V  |PREFx<7:0> = 7Fh
(127 decimal), max
0.418 |0.528| 0.638 V  |PREFx<7:0> = 50h
(80 decimal), min
resc(pref) 38.0 48.0 | 58.0 mV |PREFx<2:0> = constant
resf(pref) 4.0 5.0 6.0 mV |PREFx<7:3> = constant
Middle Range TA =25°C
Output Voltage vo(pref) 0.414 |0.523| 0.632 V  |PREFx<7:0> = 4F
(79 decimal), max
0.380 |0.480| 0.580 V  |PREFx<7:0> = 00h
(default), mid-point
0.342 |0.432| 0.522 V  |PREFx<7:0> = C8h
(200 decimal), min
Coarse Resolution resc(pref) 3.8 4.8 5.8 mV |[PREFx<2:0> = constant
Fine Resolution resf(pref) 0.38 0.46 | 0.54 mV |PREFx<7:3> = constant 1
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FIGURE 14-3: TEMPERATURE SENSOR OUTPUT VOLTAGE vs. TEMPERATURE
(TYPICAL DEVICES SHOWN)
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PIC16C8X Family of Devices

A.6
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PIC16C9XX Family Of Devices
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ON-LINE SUPPORT

Microchip provides two methods of on-line support.
These are the Microchip BBS and the Microchip World
Wide Web (WWW) site.

Use Microchip's Bulletin Board Service (BBS) to get
current information and help about Microchip products.
Microchip provides the BBS communication channel for
you to use in extending your technical staff with micro-
controller and memory experts.

To provide you with the most responsive service possible,
the Microchip systems team monitors the BBS, posts
the latest component data and software tool updates,
provides technical help and embedded systems
insights, and discusses how Microchip products pro-
vide project solutions.

The web site, like the BBS, is used by Microchip as a
means to make files and information easily available to
customers. To view the site, the user must have access
to the Internet and a web browser, such as Netscape or
Microsoft Explorer. Files are also available for FTP
download from our FTP site.

Connectingtothe Microchip InternetWeb Site

The Microchip web site is available by using your
favorite Internet browser to attach to:
www.microchip.com

The file transfer site is available by using an FTP ser-
vice to connect to:
ftp.mchip.com/biz/mchip

The web site and file transfer site provide a variety of
services. Users may download files for the latest
Development Tools, Data Sheets, Application Notes,
User's Guides, Articles and Sample Programs. A vari-
ety of Microchip specific business information is also
available, including listings of Microchip sales offices,
distributors and factory representatives. Other data
available for consideration is:

 Latest Microchip Press Releases

» Technical Support Section with Frequently Asked
Questions

« Design Tips

 Device Errata

« Job Postings

* Microchip Consultant Program Member Listing

« Links to other useful web sites related to
Microchip Products

Connecting to the Microchip BBS

Connect worldwide to the Microchip BBS using either
the Internet or the CompuServeD communications net-
work.

Internet:

You can telnet or ftp to the Microchip BBS at the
address:
mchipbbs.microchip.com

CompuServe Communications Network:

When using the BBS via the Compuserve Network,
in most cases, a local call is your only expense.
The Microchip BBS connection does not use CompuServe
membership services, therefore you do not need
CompuServe membership to join Microchip's BBS.
There is no charge for connecting to the Microchip BBS.

The procedure to connect will vary slightly from country
to country. Please check with your local CompuServe
agent for details if you have a problem. CompuServe
service allow multiple users various baud rates
depending on the local point of access.

The following connect procedure applies in most loca-
tions.

1. Set your modem to 8-bit, No parity, and One stop
(8N1). This is not the normal CompuServe setting
which is 7E1.

2. Dial your local CompuServe access number.

3. Depress the <Enter> key and a garbage string will
appear because CompuServe is expecting a 7E1
setting.

4. Type +, depress the <Enter> key and “Host Name:”
will appear.

5. Type MCHIPBBS, depress the <Enter> key and you
will be connected to the Microchip BBS.

In the United States, to find the CompuServe phone
number closest to you, set your modem to 7E1 and dial
(800) 848-4480 for 300-2400 baud or (800) 331-7166
for 9600-14400 baud connection. After the system
responds with “Host Name:”, type NETWORK, depress
the <Enter> key and follow CompuServe's directions.

For voice information (or calling from overseas), you
may call (614) 723-1550 for your local CompuServe
number.

Microchip regularly uses the Microchip BBS to distribute
technical information, application notes, source code,
errata sheets, bug reports, and interim patches for
Microchip systems software products. For each SIG, a
moderator monitors, scans, and approves or disap-
proves files submitted to the SIG. No executable files
are accepted from the user community in general to
limit the spread of computer viruses.

Systems Information and Upgrade Hot Line

The Systems Information and Upgrade Line provides
system users a listing of the latest versions of all of
Microchip's development systems software products.
Plus, this line provides information on how customers
can receive any currently available upgrade kits.The
Hot Line Numbers are:

1-800-755-2345 for U.S. and most of Canada, and
1-602-786-7302 for the rest of the world.

960513

Trademarks: The Microchip name, logo, PIC, PICSTART,
PICMASTER, and are registered trademarks of Microchip
Technology Incorporated in the U.S.A. and other coun-
tries. FlexROM, MPLAB, PRO MATE, and fuzzyL AB, are
trademarks and SQTP is a service mark of Microchip in
the U.S.A.

fuzzyTECH is a registered trademark of Inform Software
Corporation. IBM, IBM PC-AT are registered trademarks
of International Business Machines Corp. Pentium is a
trademark of Intel Corporation. Windows is a trademark
and MS-DOS, Microsoft Windows are registered trade-
marks of Microsoft Corporation. CompuServe is a regis-
tered trademark of CompuServe Incorporated.

All other trademarks mentioned herein are the property of
their respective companies.
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