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Pinouts {Contnued)

ICL3232 (PDIP, SOIC, SSOP, TSSOP)
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FIGURE B. TRANSMITTER OUTPUTS WHEN EXITING
POWERDOWN

Mouse Driveability

The ICL 324X have been specifically designed to power a
seriat mouse while operating from low voltage supplies.
Figure 9 shows the transmitter cutput voitages under
increasing load current. The on-chip switching regutator
ensures the transmitters will supply at teast +5V during worst
case conditions {15mA for paralleled V+ transmitters, 7.3mA
for singte V- transmitter). The Automatic Powerdown feature
does not work with a mouse, soc FORCEOFF and
FORCEON should be connected to Vg

TOP VIEW
c1+ 1] hd 18] Vee
v+ [7] % GND
c1- 3] 73] T1our
c2+ [4] [13] Ry
c2- 5] [12] R1out
V- E E TN
T20ur [7] [10] T2
Rz [8] 5] Rzour
Pin Descriptions
PIN FUNCTION T
Vee System power supply input (3.0V to 5.5V).
V+ Intemnally generated positive transmitter supply (+5 5V).
V- (n?emally generaled negauv; transmitter s;pply (-5.5V)
GND Ground connection ) T
C1+ Extenal capacitor (volt;é;]oubler) is connected to this lead
o C1- ) Extemal capacitor {voltage doubler) is connected 16 this Ire;;!?i;i;ﬁi e
ca2+ External capacn;r?vollage inverter) is connected to this fead
C2- External capacnlor (voﬂage mvener) is connected to this tead o
- :riN ) TTL/CMOS compatible transmitter |npu|usm T T B
i Tou; B RS 232 level (nommally 5 5V) transmitter outpuﬁ 7777777777 o L )
Ry RS 232 wmpahble recewer mpuls - )
Rour TTL/CMOS level receiver outputs.
7 ROUTB’ TTLICMOSil;v;linonlr:vimw;;ratways anahled recaives oulpuis 7
WED ’ ;x;t;v;Tow W|pL;l}h;|;\d‘;8;;ST’;O‘\IB‘Id RS-232 levels are presem on any reioiewl;fil;;m B T
e Acuv;]oT receiver enable control. doesn}]fsaé»; 'R'[,J{E outputs. )
_S—FTD—N Acuva low |nput to shut down transmitiers and on-board power supply. (o place devu:e n Iow power mode o

F ORCEOFF § Acuve |ow to shut down transmmers and on-chlp power supply. This overrides any autornatic circuitry and FORCEOQN (See Table 2)
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LOAD CURRENT PER TRANSMITTER (mA)

FIGURE 9. TRANSMITTER OUTPUT VOLTAGE vs LOAD
CURRENT (PER TRANSMITTER, i.e., DOUBLE
CURRENT AXIS FOR TOTAL Voyte CURRENT)

High Data Rates

The ICL32XX maintain the RS-232 15V minimum transmitter
output voltages even at high data rates. Figure 10 details a
transmitter loopback test dircuit, and Figure 11 illustrates the
loopback test result at 120kbps. For this test, alt transmitters
were simultaneously driving RS5-232 loads in parallel with
1000pF, at 120kbps. Figure 12 shows the laopback results

for a single transmitter driving 1000pF and an RS-232 load
at 250kbps. The slatic ransmitters were also loaded with an
RS-232receiver
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FIGURE 10. TRANSMITTER LOOPBACK TEST CIRCUIT
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FIGURE 11. LOOPBACK TEST AT 120kbps
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FIGURE 12. LOOPSACK TEST AT 250kbpe
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&National Semiconductor

February 1995

LMC567 Low Power Tone Decoder

General Description

The LMC567 is a low power general purpose LMCMOST™
tone decoder which is functionally similar to the industry
standard LM567. Il consists of a twice frequency voltage-
controlled oscillator (VCO) and quadrature dividers which
establish tha refarence signals for phase and amplitude de-
tactors. The phase detector and VCO form a phase-locked
loop (PLL) which locks to an input signal frequency which is
within the controf range of the VCO. When the PLL is locked
and the input signal amplitude exceeds an internally pre-set
threshold, a switch to ground is activated on the output pin.
External components set up the oscillator to run at twice the
input frequency and determine the phase and ampiitude fil-
ter time constants.

LMCMUS v s a tradenark of Nalonal Semsconduciar Gorp,

Features

# Functionally similar to LM567

a 2V to 9V supply voltage range

B Low supply current drain

& No increase in current with oulput activated
u Operates to 500 kHz input frequency

= High oscillator stability

B Ground-referenced input

8 Hysteresis added to amplitude comparator
u Out-of-band signals and noise rejected

W 20 mA output current capability

Block Diagram(wnn External Components)
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TL/H/BBT0-1

Order Number LMC567CMor LMC567CN
See NS Package Number MOSA or NOSE

r=a¢

Absolute MaximumRatings
It Mititary/Aerosp specified devices are required,

please tact the National Semiconductor Sales
Office/Distributors for avallabllity and specifications.

input Voltage, Pin 3 2V%-p
Supply Voltage, Pin 4 10V
Qutput Voltage, Pin 8 13v
Voltage at Afi Other Pins Vs to Gnd
Output Current, Pin 8 30 mA
Package Dissipation 500 mwW
Operating Temperature Range (Ta) -25Cto+125C

Electrical Characteristics

Storage Temperature Range ~-55Cto + 15(°C

Soldering Information
Dual-In-Line Package

Soldering (10 sec.) 260C
Small Outline Package

Vapor Phase (60 sec.) 218C

infrared {15 sec.) 220C

See AN-450 "Surfaca Mounting Methods and Their Effect
on Product Reliability” for other methods of soldering sur-
face mount devices.

Test Circuit, T = 25°C, Vy = 5V, RtCt #2, Sw. 1 Pos. 0, and no input, unless otherwise noted.

Symbol P t Conditions Min | Typ | Max Units
4 Power Supply Current | RICt #1, Quiescent Vg =2V 0.3
or Activated Vg = 5V 05 | 08 | mAdc
Vg = 9V 08 1.3
V3 Input D.C. Bias 0 mVdc
R3 Input Resistance 40 K
18 Output Leakage 1 100 nAdc
fo Center Frequency, RICL #2, Measure Oscillator Vg =2V 98
Fosc + 2 Frequency and Divide by 2 Vg = 5V 92 103 13 KHz
Vg = 9V 105
Afy Center Fraquency folov — folzv .
Shift with Supply 7oy < 100 1.0 20 %IV
Vin input Threshold Set Inpul Frequency Equal to Vg =2V 1t 20 27
Measured Abave, Increase input _
Level Until Pin 8 Goes Low. Vs = 5V 1730 ] 45 | mvims
Vg = 9V 45
AVin Input Hysteresis Starting at input Threshold, Decrease Input 15 mvims
Level Until Pin 8 goes High. )
V8 Output ‘Sat’ Voltage Input Level > Threshold 1B=2mA 0.08 0.15 vde
Choose RL for Specified 18 18 = 20 mA 0.7
L.DBW. | Largest Detection Moasure Fygewith Sw. 1 in Vg =2V 7 1 15
Bandwidth Pos. 0, 1,and 2; Vg = 5V 11 14 17 %
LDBW= Fosdp2 ~ Fosdps %100 [y = oy 15
FosJPO 8-
i F, + F,
ABW Bandwidth Skew Skow (LC'PZ___Q_S_J_P] 4 ) < 100 0 £1.0 o
2 FDsdPO
fnax Highest Center Freq. RtCt # 3, Measure Oscillator Frequency and 700 KHz
Divide by 2
Vin lnput Threshold Sel Input Frequency Equal to 4,2, measured s mvrms
at fnax Above, Increase Input Level Until Pin 8 goes Low.

€ 1995 Natonal Semconducios Coporation TL/H/8670
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Test Circuit
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Typical Performance Characteristics
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Applications Information cefer to Biock Diagram)

GENERAL

The LMC567 low power tone decoder can be operated at

supply voltages of 2V to 9V and at input frequencies ranging

from 1 Hz up to 500 kHz.

The LMC567 can be directly substituted in most LM567 ap-

plications with the following provisions:

1. Oscillator timing capacitor Ct must be halved to double
the oscillator frequency relative to the input frequency
(See OSCILLATOR TIMING COMPONENTS).

2, Filter capacitors C1 and C2 must be reduced by a tactor
of 8 to maintain the same filter time constants.

3. The output current demanded of pin 8 must be limited to
the specified capability of the LMC567.

OSCILLATOR TIMING COMPONENTS

The voltage-controlled oscillator (VCO) on the LMCS67
must be set up to run at twice the frequency of the input
signal tone to be decoded. The center frequency of the
VCO is set by timing resistor Rt and timing capacitor Ct
connected to pins 5 and 6 of the IC. The center frequency
as a function of Rt and Ct is given by:

1
Fosc = ———Hz
05T 1aRICt
Since this will cause an input tone of half Fygc to be decoded,

1
Finow = > g mtct 2

This equation is accurate at low frequencies; however,
above 50 kHz (Fose = 100 kHz), internal delays cause the
actual frequency to be lower than predicted.
The choice of Rt and Ct will be a tradeoff between supply
current and practical capacitor values. An additional supply
current component is introduced due to At being switched
10 V; every half cycle to charge Ct:

Is due to Rt = Vg/(4Rt)
Thus the supply current can be minimized by keeping Rt as
large as possibie (see supply current vs. operating frequen-
cy curves). However, the desired frequency will dictate an
RICt product such that increasing Rt will require a smaller
Ct. Below Ct = 100 pF, circuit board stray capacitances
begin to play a role in determining the oscillation frequency
which ultimately limits the minimum Ct.
To allow for 1.C. and component value tolerances, the oscil-
lator timing components will require a trim. This is generally
accomplished by using a variable resistor as part of Rt, al-
though Ct could also be padded. The amount of initial fre-
quency variation due to the LMCS67 itself is given in the
electrical specifications; the total trim range must also ac-
commodate the tolerances of Rt and Ct.

SUPPLY DECOUPLING

The decoupling of supply pin 4 becomes more critical at
high supply voltages with high operating frequencies, requir-
ing C4 to be placed as close as possibie to pin 4.

INPUT PIN

The input pin 3 is interally ground-referenced with a nomi-
nal 40 ki resistor. Signals which are already centered on
0V may be directly coupled to pin 3; however, any d.c. po-
tential must be isolated via a coupling capacitor. Inputs of
multiple LMC567 devices can be paralieled without individu-
al d.c. isolation.

LOOP FILTER

Pin 2 is the combined output of the phase detector and
control input of the VCO for the phase-locked loop (PLL).
Capacitor C2 in conjunction with the nominal 80 k1 pin 2
internal resistance forms the loop fiter,

For small values of C2, the PLL will have a fast acquisition
time and the pull-in range will be set by the built in VCO
frequency stops, which also determine the largest detection
bandwidth (LDBW). Increasing C2 results in improved noise
immunity at the expense of acquisition time, and the pull-in
range will begin to become narrower than the LDBW (see
Bandwidth as a Function of C2 curve). However, the maxi-
mum hold-in range will aiways equal the LDBW.

QUTPUT FILTER

Pin 1 is the output of a negative-going amplitude detector
which has a nominat 0 signal output of 7/9 V. When the
PLL is locked to the input, an increase in signal level causes
the detector output to move negative. When pin 1 reaches
2/3 Vs the output is activated (see OUTPUT PIN).
Capacitor C1 in conjunction with the nominal 40 k pin 1
internal resistance forms the output filter. The size of Ctis a
tradeoft between slew rate and carrier ripple at the output
comparator. Low values of C1 produce the leas! delay be-
tween the input and output for tone burst applications, while
larger values of C1 improve noise immunity.

Pin 1 also provides a means for shifting the input threshold
higher or lower by connecting an external resistor 10 supply
or ground. However, reducing the threshold using this tech-
nique increases sensilivity 10 pin 1 carrier ripple and also
results in more part to part threshold variation.

OUTPUT PIN

The output at pin B is an N-channel FET switch to ground
which is activated when the PLL is locked and the input tone
is of sufficient amplitude to cause pin 1 to fall below 2/3 V.
Apart from the obvious current component due o the exter-
nal pin 8 load resistor, no additional supply current is re-
quired to activate the switch. The on resistance of the
switch is inversely proportional to supply; thus the ‘sat’ volt-
age for a given output cumrent will increase at lower sup-
plies.
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10.4 USART Baud Rate Generator {BRG)

The BRG supports both the asynchronous and syn-
chronous modes of the USART. It is a dedicated 8-bit
baud rate generator. The SPBRG register controls the
period of a free running 8-bit timer. In asynchronous
mode, bit BRGH (TXSTA<2>) also controls the baud
rate. In synchronous mode, bit BRGH is ignored.
Table 10-1 shows the formula for computation of the
baud rate for different USART modes which only apply
in master mode (internal ctock).

Given the desired baud rate and Fosc, the nearest inte-
ger value for the SPBRG register can be calculated
using the formula in Table 10-1. From this, the error in
baud rate can be determined.

TABLE 10-1: BAUD RATE FORMULA

It may be advantageous to use the high baud rate
(BRGH = 1) even for slower baud clocks. This is
because the FOSC/(16(X + 1)) equation can reduce the
baud rate error in some cases.

Writing a new value to the SPBRG register causes the
BRG timer to be reset {or cleared). This ensures the
BRG does not wait for a timer overflow before output-
ting the new baud rate.

10.1.1  SAMPLING

The data on the RC7/RX/DT pin is sampled three times
by a majority detect circuit to determine if a high or a
low level is present at the RX pin.

PIC16F87X

SYNC BRGH = 0 (Low Speed) BRGH = 1 (High Speed)
o (Asynchronous) Baud Rate = FOSC/(64(X+1)) Baud Rate= FOsc/(16(X+1))
1 (Synchronous) Baud Rate = FOSC/(4(X+1)) - NA

X = value in SPBRG (0 to 255)

TABLE 10-2: REGISTERS ASSOCIATED WITH BAUD RATE GENERATOR

Value on: | Value on alt
Address | Name | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 | POR, other

BOR resets

98h TXSTA | CSRC| TX9 | TXEN | SYNC BRGH | TRMT | TX9D | 0000 -o1c {0000 -010
18h RCSTA | SPEN | RX9 | SREN | CREN | ADDEN | FERR | OERR | RX3D | 0000 000x | 0000 000x
99h SPBRG | Baud Rate Ge[lgialor Register 0000 0000 | 0000 0000
Legend: x =unknown, - = unimplemented read as '0'. Shaded cells are not used by the BRG.

@« 1999 Microchip Technology Inc.
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TABLE 10-3: BAUD RATES FOR ASYNCHRONOUS MODE (BRGH = 0) :
Fosca 20 MHz Fosc = 16 MHz Fosc = 10 MHz (D
BAUD
RATE SPBRG SPBRG SPBRG b
(K) | kBAUD ERROR ] d::lllr‘v\.nl) KBAUD ERROR | d:"‘ﬁ:_l) KBAUD ERROR d‘::::““ m
03 - » - : E E - - -
12 | 1220 178 265 | 1202 017 207 | 1202 017 129 ~
24 | 2404 047 129 | 2406 017 103 | 2404 047 64
96 | 97866 173 Y 9615 0.16 25 9766 173 15
192 | 19531 72 15 | 1923 018 12 | 19531 172
288 | 31250 851 271778 355 8 3125 851 4
16 | 4722 3m 8 B714 629 ] 31250 699 4
576 | 62500 851 4 62500 851 3 52083 958 2
HIGH | 1221 - 265 | 0977 - 255 | 0610 - 255
LOW | 312500 - o |zs0000 - 0 156250 - 0
Fosc = 4 MHz Fosc = 3.6864 MHz
BAUD
RATE . SPERG SPBRG
® | keaup ERROR (decimal) | kBAUD ERROR (d::l:"n.al)
03 | 0300 0 207 | 0301 033 185
12 | 1202 o7 54 1216 133 46
24 | 2406 047 2 2432 133 2
96 | 8929 699 6 9322 290 5
192 | 20833 851 18643 290 2
288 | 31250 851 1 . . .
336 - - . - . .
576 | 62500 851 0 55930 290 0
HIGH | 0244 ; 255 | 0218 . 255
Low | 62500 - 0 55.930 - o |

TABLE 10-4: BAUD RATES FOR ASYNCHRONOUS MODE (BRGH = 1)

Fosc = 20 MHz Fosc = 16 MHz Fosc = 10 MMz
BAUD
RATE SPBRG SPBRG . SPERG
®) | KBAUD ERROR ‘ d::::al) KBAUD ERROR | d::'l"";” KBAUD ERROR | d:d;‘,:an
03 - B
12 . - - . . .
24 - E - - . - 2441 171 255
96 | 9615 o016 129 9615 016 103 9615 016 64
192 | 19231 016 64 19231 016 5t 19531 172 3
288 | 29070 094 42 29412 213 33 286409 136 2
336 | 33784 055 ) 3333 079 29 32805 210 18
576 | 59524 334 20 58824 213 16 56818 1.36 10
HIGH | 4.883 - 255 3906 - 255 2441 - 255
Low | 1250000 - o | 1000000 0 625.000 - 0
Fosc= 4 MHz Fosc = 3.6864 MHz
BAUD
RATE SPBRG SPBRG
¥ | gaup ERROR (d::::.l) keaup ERROR (d:;ll:l:al)
o3 ] - - - E - -
12 | 1202 o0a7 207 1203 025 165
24 | 2404 017 103 2406 025 92
96 | 9615 016 25 9727 132 2
192 | 19231 o016 12 18643 260 11
288 | 27798 355 8 27965 290 7
336 | 35714 629 6 arge0 488 8
s76 | 2500 851 3 55930 290 3
HIGH | 0877 . 255 0874 - 255
Low | 250000 - 0 273722 - 0

05302928-page 98
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11.0 ANALOG-TO-DIGITAL
CONVERTER (A/D) MODULE

The Analog-to-Digital (A/D) Converter modute has five
inputs for the 28-pin devices and eight for the other
devices.

The analog input charges a sample and hold capacitor.
The output of the sample and hold capacitor is the
input into the converter. The converter then generates
a digital result of this analog level via successive
approximation. The A/D conversion of the analog input
signal results in a corresponding 10-bit digital number.
The A/D module has high and low voltage reference
input that is software selectable to some combination
of VDD, Vss, RA2 or RA3.

The A/D converter has a unique feature of being able to
operate while the device is in SLEEP mode. To operate
in sleep, the A/D clock must be derived from the A/D’s
internal RC oscillator.

REGISTER 11-1: ADCONO REGISTER (ADDRESS: 1Fh)

The A/D module has four registers. These registers
are:

» A/D Result High Register (ADRESH)

« A/D Result Low Register (ADRESL)

« A/D Control Register0 (ADCONO)

+ A/D Control Registert (ADCON1)
The ADCONO register, shown in Register 11-1, con-
trols the operation of the A/D module. The ADCON1
register, shown in Register 11-2, configures the func-
tions of the port pins. The port pins can be configured
as analog inputs (RA3 can also be the voltage refer-
ence) or as digital /0.
Additional information on using the A/D module can be
found in the PICmicro™ Mid-Range MCU Family Ref-
erence Manual {DS33023).

00 = FOs¢/2

01 = Fosc/8

10 = FOSG/32

11 = FRC {clock derived from an RC oscillation)
bit 5-3: CHS2:CHSO Analog Channel Select bits

000 = channel 0, {RAO/ANO)

o0t =channel 1, (RA1/AN1}

010 = channel 2, (RAZ/AN2)

011 = channel 3, (RA3/AN3)

100 = channel 4, {RA5/AN4)

101 = channel 5, (REOIANS 1)

110 = channel 6, (RE1/ANG))

111 = channel 7, (REZANT)Y
bit 2: GO/DONE: A/D Conversion Status bit

If ADON = 1

bit 1: Unimplemented Read as ‘0’

bit 0: ADON: A/D On bit
1 = A/D converter module is operating

800 NOISSAS

bit 7-6:  ADCS1:ADCS0: A/D Conversion Clock Select bits

Note 1: These channels are not available on the 28-pin devices.

RWO  RWO RWO  RWO  RWO U0 RWO
[Aocst | ADCS0 | cHs2 | CHSt | CHsO | GODONE | — | ADON | [R = Readablebit
bt pi0 W = Witable bit
U = Unimplemented bit,
read as 0’
-n= Value at POR reset

1 = A/D conversion in prograss {setting this bit starts the A/D conversion)
0 = A/D conversion not in progress {This bit is automatically cleared by hardware when the A/D conversion is complete)

o = A/D converter module is shutoff and consumes no operating current

€ 1999 Microchip Technology tnc.
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PIC16F87X

The ADRESH:ADRESL registers contain the 10-bit
result of the A/D conversion. When the A/D conversion
is complete, the result is loaded into this A/D result reg-
ister pair, the GO/DONE bit (ADCON0<2>) is cleared
and the A/D interrupt flag bit ADIF is set. The block dia-

gram of the A/D module is shown in Figure 11-1.

After the A/D module has been configured as desired,

the selected channel must be acquired before the con-

version is started. The analog input channels must
have their corresponding TRIS bits selected as inputs.

Yo determine sample time, see Section 11.1. After this

acquisition time has elapsed, the A/D conversion can

be started. The following steps should be followed for
doing an A/D conversion:

1. Configure the A/D moduile:
= Configure analog pins / voltage reference /

and digital /O (ADCON1)
« Select A/D input channel (ADCONO)
+ Selsct A/D conversion clock (ADCONO)
« Turn on A/D module (ADCONO)
2. Configure A/D interrupt (if desired}:
« Clear ADIF bit
« Set ADIE bit
« Set GIE bit
3. Wait the required acquisition time.
4. Start conversion:
« Set GO/DONE bit (ADCONO)

5. Wait for A/D conversion to complete, by either:
« Polling for the GO/DONE bit to be cleared
OR
+ Waiting for the A/D interrupt

6. Read AD Result register pair
{ADRESH.ADRESL), clear bit ADIF if required.

7. For next conversion, go o step 1 or step 2 as
required. The A/D conversion time per bit is
defined as Tap. A minimum wait of 2TAD is
required before next acquisition starts.

© 1999 Microchip Technology Inc.
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LIBRAIRIES
o USART

Hardware Peripheral Functions

OpenUSART
Open1USART
Open2USART
Function: Configure the specified USART module.
Include: usart.h
Prototype: void OpenUSART( unsigned char config
unsigned int spbrg ;
void OpenlUSART( unsigned char config
unsigned int spbrg ;
void Open2USART( unsigned char config
unsigned int spbrg ;
Arguments: config

A bitmask that is created by performing a bitwise AND operation (&)
with a value from each ofthe categories listed below. These values are
defined in the fileusart . h
Interrupt on Transmission:
USART_TX_INT_ON Transmit interrupt ON
USART_TX_INT_OFF Transmit interrupt OFF
Interrupt on Receipt:

USART_RX_INT_ON ‘Receive interrupt ON

USART_RX_INT_OFF Receive interrupt OFF
USART Mode:

USART_ASYNCH_MODE  Asynchronous Mode

USART_SYNCH_MODE Synchronous Mode
Transmission Width:

USART_ EIGHT_BIT 8-bit transmit/receive

USART_NINE_BIT 9-bit transmit/receive
Slave/Master Select*:

USART_SYNC_SLAVE Synchronous Slave mode

USART_SYNC MASTER Synchronous Master mode
Reception mode:

USART_SINGLE_RX Single reception
USART_CONT_RX Continuous reception
Baud rate:
USART_BRGH_HIGH High baud rate
USART_ BRGH_LOW Low baud rate
* Applies to Syndironous mode only
spbrg

This is the value that iswritten to the baud mte generator register which
determines the baud mte at which the USART oferates. The formulas
for baud rate are:
Asynchronous mode, high speed:
Fosc/ (16 * spbrg+ 1))
Asynchronous mode, low speed:
Fosc/ (64 * spbrg+ 1))
Synchronous mode:
Fosc/ (4 * spbrgt+ 1))
Where O scis the oscilldor frequency.
Remarks: This function configuresthe USART module accading to the specified
configuration options.
OpenUSARTshould be used on partswith a single URRT peripheral.
OpenlUSARTand Open2USARTshould be used on parts with multiple
USART peripherals.

File Name: uopen.c
ulopen.c
u2open.c

© 2004 Microchip Technology Inc. DS51297D-page 69

[DOSSIER TECHNIQUE Page 7/18 ~ SEE4EL SESSION 2008




TAYAAS

ANOINHOAL ¥9ISSOd]

81/8 a8ed

800T NOISSTS

MPLAB® C18 C COMPILER
MICROCHIP LIBRARIES

Chapter 2. Hardware Peripheral Functions

21 INTRODUCTION

This chapter documents the hardware peripheral functions found in the
processor-specific libraries. The source code for all of these functions is included with
MPLAB C18inthe src\traditional\pmcand src\extended\pmcsubdirectories
of the compiler installation.

See the MPASM™ User’s Guide with MPLINK™ and MPLIB™ (DS33014) for more
information about managing libraries using the MPLIB librarian.

The following peripherals are supported by MPLAB C18 library routines:

= A/D Converter {Section 2.2 “A/D Converter Functions™)

Input Capture (Section 2.3 “Input Capture Functions”)

12C™ (Section 2.4 “FC™ Functions”)

I/0 Ports (Section 2.5 “I/O Port Functions”)

Microwire (Section 2.6 “Microwire Functions")

Pulse-Width Modulation (PWM) (Section 2.7 “Pulse-Width Modulation
Functions”)

SPI™ (Section 2.8 “SPI™ Functions”)

Timer (Section 2.9 “Timer Functions”)

USART (Section 2.10 “USART Functions”)

.

2.2 A/D CONVERTER FUNCTIONS
The A/D peripheral is supported with the following functions:

TABLE 2-1:  A/D CONVERTER FUNCTIONS

Function Description
'iaaé'yixbc’ T ts A/D converter currently performing a conversion?
CloseADC Disable the A/D converter.
ConvertADC Start an A/D conversion.
OpenADC Configure the A/D convertor. o
ReadADC Read the results of an A/D conversion.
SetchanADC | Select AID channel to be used.

© 2004 Microchip Technology Inc. DS51297D-page 9
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Return Value:

221 Function Descriptions
BusyADC
Function: Is the A/D converter currently performing a conversion?
Include: adc.h
Prototype: char BugyADC( void };
Remarks: This functlion indicates if the A/D peripheral is in the process of

converting a value.

1 if the A/D peripheral is performing a conversion.
0 if the A/D peripheral isn't performing a conversion.

File Name: adcbusy.c

CloseADC

Function: Disable the A/D converter.

Include: adc.h

Prototype: void CloseADC( void };

Remarks: This function disables the A/D convertor and A/D interrupt mechanism.

File Name: adcclose.c

ConvertADC

Function: Starts the A/D conversion process.

Include: adc.h

Prototype: void ConvertADC( void };

Remarks: This function starts an A/D conversion. The BusyaDC () function may
be used to detect completion of the conversion.

Fiie Name: adcconv.c

OpenADC

PIC18CXX2, PIC18FXX2, PIC18FXX8, PIC18FXX39

Function: Configure the A/D convertor.

include: adc.h

Prototype: void OpenADC{ unsigned char comnfig,

unsigned char config2 );
Arguments: config

A bitmask that is created by performing a bitwise AND operation {'&')
with a value from each of the categories listed below. These values are
defined in the file adc. h.

A/D clock source:

ADC_FOSC 2 Fosc/2
ADC_FOSC_4 Fosc/4
ADC_FOSC_8 Fosc/8
ADC_FOSC_16 Fosc/ 16
ADC_FOSC_32 Fosc /32
ADC_FOSC_64 Fosc/64
ADC_FOSC_RC Internal RC Oscillator
A/D result justification:

ADC_RIGHT_JUST  Result in Least Significant bits
ADC_LEFT_JUST Result in Most Significant bits

DS51287D-page 10
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OpenADC

PIC18CXX2, PIC18FXX2, PIC18FXX8, PIC18FXX39 (Continued)

Remarks:

File Name:

Code Example:

AJD voltage reference source:

ADC_BANA_OREF
ADC_7ANA_1REF

ADC_6ANA_2REF
ADC_6ANA_OREF
ADC_SANA 1REF
ADC_SANA_OREF
ADC_4ANA_2REF
ADC_4ANA_1REF
ADC_3ANA_2RFF
ADC_3ANA_OREF
ADC_2ANA_2REF
ADC_2ANA_IREF
ADC_1ANA_2REF

ADC_1ANA_OREF
ADC_OANA_QREF

config2

VREF+=VDD, VREF-=Vss,
All analog channels
AN3=\Ref+, All analog
channels except AN3
AN3=\REF+, AN2=VREF
VREF+=VDD, REF-=VSS
AN3=\REF+, VREF-=VSS
VREF+=VDD, VREF-=Vs§
AN3=VREF+, AN2=VREF-
AN3=\REF+
AN3=VREF+, AN2=VREF-
VREF+=VDD, VREF-=VS8
AN3=\REF+, AN2=VREF-
AN3=\REF+
AN3=\REF+, AN2=VREF-,
ANO=A

ANO is analog input

All digital /0

A bitmask that is created by performing a bitwise AND operation ('&'}
with a value from each of the categories listed below. These vaiues are

defined in the file adc.h.

Channel:
ADC_CHO
ADC_CH1
ADC_CH2
ADC_CH3
ADC_CH4
ADC_CHS
ADC_CH6
ADC_CH?

A/D Interrupts:
ADC_INT ON
BADC_INT OFF

Channel ¢
Channel 1
Channel 2
Channe! 3
Channel 4
Channel 5
Channel 6
Channel 7

Interrupts enabled
Interrupts disabled

This function resets the A/D peripheral to the POR state and configures
the A/D-related Special Function Registers (SFRs) according fo the

options specified.

adcopen. ¢

OpenADC ( ADC_FOSC_32 &
ADC_RIGHT JUST &
ADC_1ANA_OREF,

ADC_CHO

&

ADC_INT OFF ) ;

Hardware Peripheral Functions

© 2004 Microchip Technotogy Inc.
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SetChanADC
Function: Select the channel used as input to the A/D converter.
Include: ade.h
Prototype: void SetChanADC( unsigned char channel };
Arguments: channel
One of the following values (defined in adc . h):

ADC_CHO Channel 0

ADC_CH1 Channel 1

ADC CH2 Channel 2

ADC_CH3 Channel 3

ADC_CH4 Channel 4

ADC_CHS Channel 5

ADC_CHé Channel 6

ADC_CH7 Channel 7

ADC_CHS8 Channel 8

ADC_CH9 Channel 9

ADC_CH10 Channel 10

ADC_CH11l Channel 11
Remarks: Selecls the pin that will be used as input to the A/D converter.
File Name: adcsetch.c

Code Example:

SetChanADC( ADC_CHO );

ReadADC

Function: Read the resuit of an A/D conversion,

Include: adc.h

Prototype: int ReadADC( void );

Remarks: This function reads the 16-bit result of an A/D conversion,

Return Valua: This function returns the 16-bit signed resutt of the A/D conversion.
Based on the configuration of the A/D converter (e.g., using the
OpenADC () function), the result will be contained in the Least
Significant or Most Significant bits of the 16-bit result.

File Name: adcread.c

© 2004 Microchip Technology Inc. DS51297D-page 15
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