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ABSTRACT

In processing of data, if received data is not stable. For example, it may be damping, is
cause to can’t be decided for next process. In this project, we use statistics for helping your
decided that what’s the real data that are received, by 3@ method. This method is better than
average data, because we can be reject data that distribution more than 3 times of deviation. After
that we can use data that distribute less than 3 times of deviation for find a number that used for

predict what’s the real data.
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— R+R,+..+R
R=—"1-2 z (2.14)
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R=Wo (2.15)
o, =d,c (2.16)
. R
Cp=d;— .17
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MANUIN A

TdsunsufenunlulasneuInsanos dsPIC

#include <p30f4011.h>

#include <adc10.h>

#include <stdio.h>

#include <uart.h>

#include <PWM.c>

unsigned int badcount=0
,Status=0
=0

,work;

double x[5]
Xbar
JTbar
,Hrbar
JHrbarconst
,Lrbar
,Lrbarconst
,Hxbar
,Hxbarconst
JLxbar
,Lxbarconst
Jprevibar=0
Jprevibar=0

Xb;

double Data
SAVE;



double xprocess;

double M,r[5],X[5];

int k=0,h=0;

double tempsumx[5],tempsumr{5];
double tempsumx1,tempsumrl;
double ’ Aa;

double *pr=0,*pX=0;

char Buf[10];

void Wait_And_Read Data()

{
while ( 0 != getsUART]1 ( 1,Buf,6000) );

void uartl_init()
{
int UlModeValue;
int UlStatusValue;
unsigned BaudRateValue ; /*38400 when PLLL=8x, XTAL1=10 MHz*/

BaudRateValue = 31;

UlModeValue =
UART _EN &
UART IDLE_CON &
UART TX ENABLE & /*test*/

UART EN WAKE &



UART DIS LOOPBACK &
UART DIS_ABAUD &

UART _2STOPBITS & /*test*/
UART NO_PAR_8BIT;

UlStatusValue =

UART _INT _TX BUF _EMPTY
UART_TX PIN_NORMAL
UART _TX_ENABLE
UART_INT RX CHAR

SR S S

UART_ADR_DETECT DIS
UART RX OVERRUN_CLEAR;

OpenUART1( UlModeValue, UlStatusValue, BaudRateValue );

/*
SetPriorityIntU1RX(3);
EnableIntU1RX;

i

unsigned int analog(unsigned char ch)

{
unsigned int vall;
ADPCFG &= (!(ch+1)); // all PORTB = Digital; RB0 = analog
ADCONI1 = 0x0000;  // SAMP bit = 0 ends sampling ...

// and starts converting

ADCHS = ch; // Connect RBO/ANO as CHO input ..

/! in this example RB0O/ANO is the input
ADCSSL = 0
ADCON3 = 0x0007, /10x000A Manual Sample, Tad = internal 2 Tcy



ADCON2 =0;
ADCONIbits. ADON = 1;

ADCONI1bits.SAMP = 1;
while (! ADCON1bits. SAMP);
for(vall=0;vall<150;val 1++);
PLL4x) 816
ADCON1bits. SAMP = §;
while (! ADCON1bits. DONE);
vall = ADCBUFO0;

retun(vall);
}
void getdata(void)
{

unsigned int  j=0.tempx;

double sumx=0;

for(j=03j<5;j++)
{

tempx=analog(6);

40

{// tum ADC ON

// start sampling ...
// Wait for End Sampling process
/l Loop for delay 1 millisec per unit(7.3728 MHz@

/f Stopt Converting
/! conversion done?

/l yes then get ADC value

x[j]=tempx*0.0048828125;

sumx=sumx-+x[j];

if (j==4)
{

xb=sumx/5;

sumx=0;

}
M=x[jl;

printf("GY=%f=%f=%fV\r",M,xb,xprocess);



void dataproc(unsigned int xDo)
{

unsigned int j=0;

unsigned int J=0;

double min=0xfHfffff, max=0,*px=0,*pxbar=0,*prbar=0;
double *pr=0,*pX=0;

double sumx=0;

double *ptempsumx=0, *ptempsumr=0;

px=&x[0];

pxbar=&xbar;

prbar=&crbar;

for(J=0;J<5;J++)

{
for(j=0;j<5;j++)
{
if (*px<min)
{
min="*px;
}
if (*px>max)
{
max="*px;
}

pxt++;



sumx=sumx-+*px;

tempsumx[k]=sumx/5;

tempsumr{h}=max-min;

tempsumx 1=tempsumx1+tempsumx[k]j;

tempsumrl=tempsumrl-+tempsumr[h];

*pr=tempsumr{k];

*pX=tempsumx[h];

k++;

h++;

sumx=0;

pri;

pX++;

if ((*pX—=0)&&(xDo!=0))

{

*pxbar=((tempsumx 1-a)/(5-badcount));
}

if (*pX1=0)&&(xDo'!=0))

{
*pxbar=((tempsumx1-a)/(5-badcount));

*pxbar=((prevxbar+*pxbar)/2);
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}
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if ((*pr==0)&& (xDo=0))

{

*prbar=((tempsumr1-A)/(5-badcount));

}

if ((*pri=0)&&(xDo=0))

{

*prbar=((tempsumr1-A)/(5-badcount));

*prbar=(tempsumr1+prevrbar)/2;

}

prevxbar=*pxbar;

prevrbar=*prbar;

void dataproc_rbar{void)

{

double *pr=0;

unsigned int j=0,*pstate=0;
badcount=0;

pr=&r(0];

pstate=&status;
*pstate=0;

for (j=0;j<5;j++)

if (*pr!=0)

{

/*create pointer for r value*/
/*create loop variable and pointer for state value*/
/*set badcount=0 for count bad value for remove*/

/*set *pr start at rf)*/

/*this loop to check and remove all x value that is bad value*/

if ((Lrbar>=*pr)||(*pr>=Hrbar))

A=A+*pr;

*pr=0;



*pstate=1;

/*if value of some x is bad value status was set for run this loop again*/

badcount++;

/* and badcount was increased by 1 for decrease divider*/

3
prt+;
}
if (*pstate!=1)
{
*pstate=0;
}
else
{
*pstate=0;
3

void dataproc_xbar(void)
{
double *pX;
unsigned int j=0,*pstate=0;
badcount=0;
pX=&XI[0];
pstate=&status;
*pstate=0;

for (j=0;j<5;j++)

/*create pointer for X value*/
/*create loop variable and pointer for state value*/
/*set badcount=0 for count bad value for remove*/

/*set *pX start at X0*/

/*this loop to check and remove all x value that is bad value*/

{

if (*pX!=0)



{
if (Lxbar>=*pX)||(*pX>=Hxbar))
{
a=a+*pX;
*»pX=0;
*pstate=1;

/*if value of some x is bad value status was set for run this loop again*/
badcount++;
/* and badcount was increased by 1 for decrease divider*/
}
}
pX++;
}
if (*pstate!=1)
{
*pstate=0;

}

void main ()

{

Hrbarconst=2.1144; /*constance for rbar high found it on table*/
Lrbarconst=0; /*constance for tbar low found it on table*/
Hxbarconst=0.5768; /*constance for xbar high found it on table*/
Lxbarconst=0.5768; /*constance for xbar low found it on table*/
uartl _init();

PWM_init();

while (1)
{
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getdata();
/*Recieved Value Function from ADC to array X in unsigned int type*/
do

{
do

status=0;

/*set status=0 for start Internal loop */
work=0;

/*set work=0 for run dataproc function without xbar*/
dataproc(work);

/*start dataproc function without xbar*/
Hrbar=rbar*Hrbarconst;

/*calculate for rbar high*/
Lrbar=rbar*Lrbarconst;

/*calculate for rbar low*/
dataproc_rbar();

/*start dataproc_rbar function for remove all value that

higher than rbar high or lower than rbar low*/

tempsumrl=0;
A=0;
}

while (status); /*do internal loop until status=0 for*/

status=0;

/*set status=0 for start External loop */
work=1;

/*set work=1 for run dataproc function with xbar*/
dataproc(work);

/*start dataproc function with xbar*/
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Hxbar=(xbar+(Hxbarconst*rbar));

/*calculate for xbar high*/
Lxbar=(xbar-(I.xbarconst*rbar));

/*calculate for xbar low*/
dataproc_xbar();

/*start dataproc_xbar function for remove all value that

higher than xbar high or lower than xbar low*/

tempsumx 1=0;
a=0;
}

while (status);

if (prevxbar==xbar)

{

xprocess—xbar;

Wait And Read Data();
PDCl=analog(7)*3;

printf("GY=%f=%=%fV\r" M,xb, xprocess);



MANUIN I

Tlsunsunieuly Visual Basic 6.0

Dim countitern_item As Single

Dim cursor As Single

"Initial'
Dim Buffer As String, tempStr() As String
‘Buffer = "30.1\80.2\55.3"
Dim X(100) As Single, Xbar(100) As Single, Process(100) As Single
Dimn start As Integer
Dim senddata As String

'end initial’

Private Sub From1_Click()
Timerl.Enabled = True

End Sub

Private Sub Form_Load()
MSComm1.Settings = "38400,n,8,2"
MSComm1.CommPort =2
MSComml .PortOpen = True

cursor = 99

End Sub

Private Sub Timer!_Timer()

senddata = 1



MSComm]1.Output = senddata
countitem_itemn = countitem_item + 1

Labell.Caption = countitem_item

delay
Buffer = MSComm].Input
Index] = InStr(Buffer, "G")
Index2 = InStr(Index1, Buffer, “V*)
'If Index2 < () Then'
Inputdata = Mid(Buffer, Index1 + 3, Index2 - 3 - Index1)
"Textl.Text = Inputdata
tempStr = Split(Inputdata, "=")

cursor = cursor + 1

If cursor > 99 Then
cursor =0

EndIf

X(cursor) = Val(tempStr(0))
Xbar(cursor) = Val(tempStr(1})

Process(cursor) = Val(tempStr(2))
Label2.Caption = tempStr(0)
Label3.Caption = tempStr(1)

Label4.Caption = tempStr(2)

'End If
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'start input'
'input to Buffer
'tempStr = Split(Buffer, "\")
' X(cursor) = Buffer
"Xbar(cursor) = Bufferl'
"Process(cursor) = Buffer2'

‘end input’

'start output'

start = cursor + 2

If start > 100 Then
start = start - 100

End If
For i = start To 100
xChart. Row =1 - start + 1

xChart.Data = X(i - 1)

averageChart.Row =i - start + 1

averageChart.Data = Xbar(i - 1)

MSChartl .Row =i - start + 1

MSChartl.Data = Process(i - 1)

MSChart4.Column = 1
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MSChart4.Row =1 - start + 1
MSChart4.Data = X(i - 1)
MSChart4.Column = 2
MSChart4 Row =i - start + 1

MSChart4.Data = Xbar(i - 1)

MSChart4.Column = 3
MSChart4.Row =1 - start + 1
MSChart4.Data = Process(i - 1)

Next i

number i = 100 - start + 1

If start - 1 >=1 Then
Fori=1Tostart-1
xChart.Row = i + number i

xChart.Data=X(i- 1)

averageChart.Row =i + number i

averageChart.Data = Xbar(i - 1)

MSChartl.Row =i + number i

MSChart1.Data = Process(i - 1)

MSChart4.Column = 1
MSChart4.Row = i + number_1i

MSChart4.Data =X(i- 1)
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MSChart4.Column = 2
MSChart4.Row =i + number i

MSChart4.Data = Xbar(i - 1)

MSChart4.Column = 3

MSChart4.Row =i + number_i

MSChartd.Data = Process(i - 1)
Next i

End If

'end output’

End Sub

Private Sub delay()

Dim i As Single
i= Timer
i=i+0.5

kl:

DoEvents

If i > Timer Then

GoTokl

End If

End Sub
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MICROCHIP

dsPIC30F4011/4012

dsPIC30F4011/4012 Enhanced Flash
16-bit Digital Signal Controller

Note: This data sheet sunwnarizes features of this group
of dsPIC30F davices and is not infended to be a complete
reference source. For more information on the CPU,
peripherals, register descriptions and general device
functionallly, refer to the dsPIC30F Famity Reference
Manual (DST0046}. For more information on the device
instruction set and programming, refer fo the dsPIC30F
Programmer's Reference Manual {DS70030).

High Performance Modified RISC CPU:

+ Modified Harvard architecture

+ C compiler optimized instruction set architecture
with flexible addressing modes

- 84 base instructions

= 24-bit wide instructions, 16-bit wide data path

+ 48 Kbytes on-chip Flash program space
{16K Instruction words)

» 2 Kbytes of on-chup data RAM
» 1 Kbytes of non-volatile data EEPROM
« Up to 30 MIPs operation:

- DC to 40 MHz extemal clock input

- 4 MHz-10 MHz osciilator input with
PLL active (4x, 8x, 16x)

= 30interrupt sources
- 3 external interrupt sources
- 8 user selectable priority levels for each
interrupt source

- 4 processor trap sources
« 16 x 16-bit working register array

DSP Engine Features:

+ Dual dala fetch

» Accumulator write back for DSP operations

* Modulo and Bit-Reversed Addressing modes

= Two, 40-bit wide accumulators with optional
saturation logic

17-bit x 17-bit single cycle hardware fractional/
integer multiplier

All DSP instructions single cycle

= t 16-bit single cycle shift

Peripheral Features:

» High curent sink/source /O pins: 256 mA/25 mA
+ Timer module with programmable prescaler:

- Five 16-bit timers/counters; optionally pair
16-bit timers into 32-bit timer modules

» 16-bit Capture input functions

+ 16-bit Compare/PWM output functions

+ 3-wire SPI™ modules (supports 4 Frame modes)

+ ’C™ module supports Multi-Master/Slave mode
and 7-bit/10-bit addressing

» 2 UART modules with FIFO Buffers

« 1 CAN modules, 2.0B compliant

Motor Control PWM Module Features:

« 6 PWM output channels
- Complementary or iIndependent Output
modes
- Edge and Center Aligned modes
+ 3 duty cycle generators
* Dedicated time base
* Programmable ouiput polarity
» Dead-time control for Complementary mode
Manual output control
Trigger for A/D conversions

Quadrature Encoder Interface Module
Features:

* Phase A, Phase B and Index Pulse input

« 16-bit up/down position counter

» Count direction status

» Position Measurement (x2 and x4) mode

* Programmable digital noise filters on inputs

« Alternate 16-bit Timer/Counter mode

« Interrupt on position counter rolloverfunderflow

© 2005 Microchip Technology Inc.
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dsPIC30F4011/4012

Analog Features:

= 10-bit Analog-to-Digital Converter (A/D) with
4 S/H Inputs:
- 500 Ksps conversion rate
- 9input channels
- Conversion available during Sleep and Idie
* Programmable Brown-out Detection and Reset
generation

Special Microcontroller Features:

» Enhanced Flash pragram memory:
- 10,000 erase/write cycle (min.) for
industrial temperature range, 100K (typical)
+ Data EEPROM memory:

- 100,000 erase/write cycle (min.) for
industrial temperature range, 1M (typical)

» Self-reprogrammable under software control

» Power-on Reset (POR), Power-up Timer (PWRT)
and Oscillator Start-up Timer (OST)

* Flexible Watchdog Timer (WDT) with on-chip low
power RC oscillator for reliable operation

» Fail-Safe clock monitor operation detects clock
failure and switches to on-chip low power RC
oscillator

» Programmable code protection
* In-Circuit Serial Programming™ (ICSP™)
+ Selectable Power Management modes

- Sleep, ldle and Alternate Clock mades

CMOS Technology:

« Low power, high speed Flash technology

= Wide operating voitage range (2.5V to 5.5V)
+ Industrial and Extended temperature ranges
* Low power consumption

dsPIC30F Motor Control and Power Conversion Family*

Device | Pins u:;:g Bytos! ";Rya': Eﬁ;‘;‘:" T':;: ‘3::‘ Cgr:t:I;:d Control :Iog:(t: QE‘:.:" E £ E_, E
instructions PWM | PWM S|&|<

dsPIC30F2010| 28 | 12KM4K | 512 | 1024 | 3 | 4 2 Gch | 6¢h |Yes 1|1 1]-
dsPIC30F3010 | 28 | 24K/8K | 1024 | 1024 | 5 | 4 2 Gch | 6¢h | ves 11| 1]-
dsPIC30F4012 | 28 | 48K/16K | 2048 | 1024 | 5 | 4 2 Gch | 6ch | Yes [1]1]1]1
dsPIC3OF3011 |40/44| 24KBK | 1024] 1024 | 5 | 4 4 6ch | 9ch |ves|2]1]1]-
dsPIC30F4011 |40/44] 48K/16K | 2048 | 1024 | 5 | 4 4 Bch | Och | Yes | 2] 1] 1|1
dsPIC30F5015] 64 | 66K22K | 2048 1024 | 5 | 4 4 Bch | 16eh | Yes 11211
dsPIC30FB010 | B0 | 144KM8K | 8192| 4006 | 6 | & 8 Beh | 16ch | Yes |2]2]1]2

* This table provides a summary of the dsPIC30F6010 peripheral features. Other available devices in the dsPIC30F
Motor Control and Power Conversion Family are shown for feature comparison.

L
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dsPIC30F4011/4012

Pin Diagrams

40-Pin PDIP
MCLR 1 ./ 4ah AvoD
EMUD3/ANO/VREF +/CN2/RBO [ 2 39[1 AVss
EMUGYAN1/VREF-/CN3/RB1 O3 38 1 PWMILRED
AN2/SS1/CN4/RB2 [ 4 37 PWM1H/RE1
AN3INDX/CN5/RB3 [ 5 360 PWM2LUREZ2
AN4/QEA/ICT/CNG/RB4 0] 6 350 PWM2H/RE3
ANSIQEB/ICA/CNTRES O 7 O 340 PWMILRE4
ANG/OCFA/RBG [] 8 D 33 PWM3HRES
AN7/RB? O 9 = 320 vop
AN8/RES O] 10 0 310 vss
voo g1 8 300 cirRwrFo
vss 412 T 290 CITOURF1
OSC1/CLKIN G 13 A& 280 UZR]CN17/RF4
OSC2/CLKO/RC1S O 14 S 275 UZTXCN18IRFS
EMUD1/SOSCIT2CK/MATX/CN1/RC13 O 15 = 260 PGC/EMUG/URX/SDI1/SDA/RF2

EMUC1/SOSCO/T1CKAMARX/CNO/RC14 [ 16 250 PGD/EMUD/UTX/SDO1/SCLRF3
FLTA/INTO/RES O 17 24D SCKA/RF6
EMUD/OC21C2/INT2/RD1 18 231 EMUCZIOCHICIANT/RDO
OC4/RD3 O 19 220 OC3/RD2
Vss 0 20 21 veo
44-Pin TQFP

38 [T OC4/RDI

o
o
>
1
L]
H
<
<

PGC/EMUCM1RX/SDI1/SDA/RF2

NC
U2TX/CN18/RFS 32jH3 EMUD1/SOSCITZCKUIATXICNI/RCT3

UZRX/CN17/RF4 313 OSC2Z/ICLKO/RC1S
CTXt/RF1 3pHC3 OSC1HCLKIN
CRX1/RFO 293 Vss

Vss [T VoD

VoD 27/ ANS/RBE
PWM3H/RES 261 ANT/RB?
PWM3LRE4 253 ANS/OCFA/RES
PWMZHRE3 24[TT ANS/QEB/ICB/CNT/RES

PWM2L/RE2 231 AN4/QEAJICT/CNG/RB4

AN2/SS1/CN4/RB2 T2
AN3/INDX/CNS/RB3 122

EMUD3/ANONVREF+/CNZ/RBO LTI 19
EMUCZ/ANT/VREF-/CN3/RB1 L1020

© 2005 Microchip Technology Inc. Pr eliminary DS70135C-page 3



dsPIC30F4011/4012
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FIGURE 1-1: dsPIC30F4011 BLOCK DIAGRAM
Y Data Bus
Intesrupt
& Table
Cortroller ﬂ Access
4 Control Block 6
7]
4 ANVEMUDYVREF +CN2/RBO
[ PCUT PCH | PCL | ANTVEMUCYVREF-/CNVRB1
Program Counter ANZSST1/IGN4/RB2
Ackiross Latch Stack Loop ANVINDX/CNS/RES
Contod | Gontrol ANY/QEAICNENCTRBA
Prograr Marmony Logc | loge ANS/QEB/ICNZNCERES
(48 Kiytes) ANB/OCFARBE
Data EEPROM ANT/RBT
{1 Kiyte) ANB/RBS
Data Latch e
£ ROM Latch [— 6
24
r_‘ibT =
P EMUD1/SQOSCICNT/T2CKAMAT/RC 13
LT3 {} “ 16 : EMUC1/SOSCO/T 1CK/ICNOU1ARX/RC 14
OSC2ICLKORC1S
16 x 16
ID . r W Reg Amay PORTC
Irestruchon
) o @ j
Controt
to Vanous Blocks | [ Fowerm Engne Dm"'d"
Tmer %ucz}ocmcmm 1/RD(11
OSCUT | ol K] | o Osueter ] OCHRDZ
B AU OC4RD3
5 POR/BOR PORTD
e Reset 6 6
MCLR
Mul‘ar&chdug e
E * Tamer
VoD, Vss ot
AVDD, AVSY
CAN 10 ADC g‘m Campare ?c
PWM1LREQ
Mockde Module PAMIHRE]
| i PYNCLRE?
— PWM2H/REY
Tk i 3 {} PWM3ILRE4
UART1 o
Moter Control . FLTAINTO/RES
SPi Timers QEl
PM UARTZ PORTE
CIRXRFD
CTTX/RF1
UTRXYPGG/EMUG/SDI 1/SDARF2
= UTTX/PGD/EMUDISDO/SCLRF3
U2RX/CN17/RF4
UZTX/CN1SRFS5
SCK1RFB
PORTF
I R _
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dsPIC30F4011/4012

—— —
Table 1-1 provides a brief description of the device /O
pinout and the functions that are multiplexed to a port
pin. Multiple functions may exist on one port pin. When
multiplexing occurs, the peripheral module's functional
requirements may force an ovemide of the data
direction of the port pin.
TABLE 1-1: dsPIC30F4011 VO PIN DESCRIPTIONS
Pin Buffer .
Pin Name Description
Type | Type P
ANC-ANS | Analog | Analog input channels.
ANO and AN1 are also used for device programming data and clock inputs,
respectively.
AVDD P P Positive supply for analog module.
Avss P P Ground reference for anatog module.
CLKI | ST/CMOS | Extemal clock source input. Always associated with OSC1 pin function.
CLKO 0] — Osciltator crystal output. Connects to crystal or resonator in Crystal
Oscillator mede. Optionally functions as CLKO in RC and EC modes.
Always associated with OSC2 pin function.
CNO-CN7 | ST Input change nofification inputs.
CN17-CN18 Can be software programmed for intemal weak pull-ups on all inputs.
C1RX 1 ST CAN1 bus receive pin.
C1TX (0] —_ CAN1 bus transmit pin.
EMUD 1[e] ST ICD Primary Communication Channel data input/output pin.
EMUC 110 ST ICD Primary Communication Channel clock input/output pin.
EMUD1 170 ST ICD Secondary Communication Channel data input/output pin.
EMUC1 O ST ICD Secondary Communication Channel clock input/output pin.
EMUD2 [[0] ST ICD Tertiary Cemmunication Channe! data input/output pin.
EMUC2 11O ST ICD Tertiary Communication Channel clock input/output pin.
EMUD3 ![o] ST ICD Quaternary Communication Channel data input/output pin.
EMUC3 110 ST ICD Quaternary Communication Channe! clock input/output pin.
1C1,1C2,1C7, 1 ST Capture inputs 1, 2, 7 and 8.
IcC8
INDX | ST Quadrature Encoder index Pulse input.
QEA i ST Quadrature Encoder Phase A input in QEI mode.
Auxiliary Timer External Clock/Gate input in Timer mode.
QEB ] ST Quadrature Encoder Phase A input in QEI mode.
Auxiliary Timer External Clock/Gate input in Timer mode.
INTO | ST Extemnal interrupt 0.
INT1 1 ST Extemnal interrupt 1.
INT2 | ST Extemnal interrupt 2.
FLTA 1 ST PWM Fault A input.
PWM1L (0] —_ PWM 1 Low output.
PWM1H o — PWM 1 High output.
PWM2L (0] — PWM 2 Low output.
PWMZH (o] — PWM 2 High output.
PWM3L < — PWM 3 Low output.
PWM3H (o] — PWM 3 High output.
MCLR P ST Master Clear {(Reset) input or programming voltage input. This pin is an active
low Reset to the device.
OCFA | ST Compare Fault A input (for Compare channels 1, 2, 3 and 4).
OC1-0C4 (o] — Compare outputs 1 through 4.
Legend: CMOS= CMOQOS compatible input or output Analog = Analog input
ST = Schmtt Trigger input with CMOS levels (0] =  Output
| = Input P = Power
S N _ R
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dsPIC30F4011/4012

— — )
TABLE 1-1: dsPIC30F4011 /O PIN DESCRIPTIONS (CONTINUED)
. Pin Buffer . g
Pin Name Type Type Description
QSC1 l ST/CMOS { Oscillator crystal input. ST buffer when configured in RC mode; CMOS
0sC2 Vo —_ otherwise.
Oscillator crystal cutput. Connects to crystal or resonator in Crystal Oscillator
mode. Optionally functions as CLKO in RC and EC modes.
PGD o ST In-Circuit Serial Programming data input/output pin.
PGC | ST In-Circuit Serial Programming clock input pin.
RBO-RB8 o ST PORTB is a bidirectionat I/O port.
8RC13-RC15| 8I/O 8sT PORTC is a bidirectional ¥O port.
RDO-RD3 o ST PORTD is a bidirectional /O port.
REO-RES, 1o ST PORTE is a bidirectional /0 port.
RE8
RFO-RF6 [[0] ST PORTF is a bidirectional /O port.
SCK1 {e] ST Synchronous senal clock input/output for SPI™ 1.
SDI1 1 8T SP1 1 Data in.
SDO1 (o] —_ SPt 1 Data Out.
SSs1 | ST SPI 1 Siave Synchronization.
SCL 1o ST | Synchronous serial clock inputfoutput for I12C.
SDA /O ST Synchronous seriat data input/output for i2c.
SOSCO 0 — 32 kHz low power oscillator crystal output.
SOSCH | ST/ICMOS | 32 kHz low power oscillator crystal input. ST buffer when configured in RC
mode; CMOS otherwise.
T1CK | ST Timer1 external clock input.
T2CK I ST Timer2 external clock input.
U1RX 1 ST UART1 Receive,
U1ITxX 0] —_ UART1 Transmit.
U1ARX 1 8T UART1 Alternate Receive.
U1ATX o — UART1 Alternate Transmit.
U2RX I ST UART2 Receive,
u2TXx o] — UART2 Transmit.
Voo P — Positive supply for logic and /O pins.
Vss P — Ground reference for logic and I/O pins.
VREF+ i Analog | Analog Voltage Reference (High) input.
VREF- i Analog | Analog Voltage Reference (Low) input.
Legend: CMOS= CMOS compatible input or output Analog= Analog input
ST = Schmitt Trigger input with CMOS levels 0 = Output
| = Input P = Power
N P —
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