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ABSTRACT

This project is about the construction of a controlling system for electrical devices. The
principle operation of this system can be classified into two parts. The first one is the operational part
that is controlled by a computer and the second one is the electrical devices controller. The operational
part will transmit a wireless signal to the electrical controller part to analize the result by microcontroller

then the electrical voltage is adjusted to switch on — off the electrical devices.
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lilsunsunaugumsinumadadyananuding Trw2.4GHz

CE BIT
CS BIT
DAT BIT
CLK BIT
DR1 BIT
SUBTIMER EQU
BUFFER EQU
ORG
JMP
ORG
AJMP

B AR S EE RS E R R R EE R ERS 2]
r

INIT: MOV
MOV
MOV
MOV
MOV
SETB

R XS AR R RS SRS R RS SRR EDRE)
3 .

CLR
CLR
CLR
CLR
CLR

:-Irdrdrir*i-i*i-************

MATIN: JNB
CLR
CALL

TX_TO_COM: MOV
JNB
CLR
SETB
JMP

:i*i***&**i**i********

SETMODE_RX: CLR
' SETB

CLR

MOV

SETMODE_0: MOV
PUSH

MOVC

CALL

POP

INC

DJINZ
SETB
SETB
SETB

CLR

P1.2
P1.3
P1.5
Pl.4
P1.6
30H

31H

00C0H
INIT

C023H
WAIT

LA AR A X R RS SRS SRS RER R R R R R EE R R EEE R R R

IE, #10010010B

TMOD, #00100010B

PCON, #00H

SCON, #50H

TH1, #0FDH ;8600 BAUD
TR1

AR AR AR A RS A ERERAEREEE R R EEEEESE R ERENEERE X ey

CE
Cs
DAT
CLK
DR1

LR R R R R RE R R R R R R R R X R R Y T L L ]

DR1,$
EA
READ_TRW24

SBUF, A
TI,S
TI

EA
MAIN

LA A A S SRS E AR R R RS R R EEEESESETEEEEE R E Ry

CE
ol

A

R1,#18

DPTR, #CONFIG_TEST_RX
ACC .

A, @A+DPTR
WRITE_TRW24

ACC

A

R1, SETMODE 0

DAT

DR1

CE

ol




RET -

-*********t************t*******ti*********ii******-}*i*********i**
’

SETMODE_TX: CLR CE
SETB (C8§
CLR A
MOV R1,#18
SETMODE 1: MOV DETR, #CONFIG_TEST TX
PUSH ACC

MOVC A, @A+DPTR
CALL WRITE TRW24

POP ACC

INC A

DJINZ R1,SETMODE 1
SETB DAT

SETB CE

CLR Cs

RET

[y
-***********i’************i’*********iii*********ti********i*******
7

SEND_TRW: CALL DELAY lms
- CLR  CS
SETB CE
PUSH ACC
CLR A
MOV R1,#5
SEND_TRW_0: MOV DPTR, #CONFIG_ADDR1_TX
PUSH ACC

MOVC A, @A+DPTR
CALL WRITE_ TRW24

POP  ACC

INC A

DJNZ R1,SEND_TRW 0
POP  ACC

CALL WRITE_TRW24

CLR  CLK

CLR CE ‘
CLR  DAT

RET

;***********************i********i********i**********************

CLK_TRW: CLR CLK
NOP
SETB CLK
NOP
RET

'.***t*******1-******************i**********i******************t*i*

WRITE_TRW24: MOV RO, #8
WRITE_TRW24_O: JB ACC.7,WRITE1L
CLR  DAT
JMP  WRITE_TRW2
WRITEL: SETB DAT
WRITE TRWZ: CALL CLK_TRW
RL A

DJNZ RO, WRITE_TRW24_0
RET




;********ti*********!r****i*******ii*****i***********************

READ_TRW24:

READ_TRW24_0:

READ_1:
READ_TRW24_1:

CLR A

MOV RO, #8

RL A

SETB CLK

NOP ‘
JB DAT, READ_1

CLR  ACC.0

JMP  READ_TRW24 1
SETE ACC.0

CLR  CLK

NOP

DJNZ RO, READ_TRW24 0
RET

-**********ir****************************************************
.

;SERIAL PORT INTERRUPT TR1

-***ir**************i*********t********i****************i******i*
r

WAIT:

RECEIVE:

END_WAIT:

END_TX:

r
’

JB TI,END TX
CLR  RI

PUSH ACC

PUSH PSW

MOV  BUFFER, SBUF
CALL SETMODE TX
MOV A, BUFFER
CALL SEND_ TRW
CALL SETMODE RX
POP  PSW

POP  ACC

RETI

********i-******ir***********************************************

Dummy Delay time 1lms

;*****i****i-***iti'i'****i-*t******i-**i************i**t*-&********i*

DELAY 1lms:
DELAY lms_1:

DELAY 100ms:
DELAY _100ms_1:
DELAY 100ms 2:

MOV R6,#0E6H ; Each loop = 1 ms
NOP

NOP

DJNZ R6,DELAY_lms_1

RET

MOV R7,#100 ; Do 100 times

MOV R6é, #0E6H ; Each loop = 1 ms
NOP '
NOP

DJINZ R6,DELAY“100ms_2

DJNZ R7,DELAY 100ms_1

RET

’-********i*******i-i-*************************t*******i*******i****

CONFIG_TEST TX:
CONFIG_LEN2 TX:
CONFIG_LEN1 TX:
CONFIG_ADDR2_TX:
CONFIG_ADDR1_ TX:
CONFIG_NUMADDR TX:
CONFIG_RF_TX:

DB
DB
DB

8EH, 08H, 1CH

08H

G8H

DB O0COH, OARH, 55H, OARH, 55H
DB OARH, 55H, OARH, 55H, QAAH
DB OA3H

DB 6FH



CONFIG_CH TX: DB OAH ;TX

;CONFIG CH: DB OBH ;RX
CONFIG_TEST_RX: DB 8EH, 08H, 1CH
CONFIG_LEN2 RX: DB 08H
CONFIG_LEN1 RX: DB 08H

CONFIG_ADDR2_RX: DB OCOH, OAAH, 55H, OAAH, 55H
CONFIG_ADDR1_RX: DB OAAH,55H, ORAH, SS5H, OAAH
CONFIG_NUMADDR RX: DB 0A3H

CONFIG_RF RX: DB 6FH
;CONFIG_CH_TX: DB OAH ;TX
CONFIG CH RX: DB OBH ;RX .

END




Tsupsumvguansiaumaiudayanuninding Trw2.4GHz

CE BIT
CS BIT
DAT BIT
CLK BIT
DR1 BIT
SUBTIMER EQU
BUFFER EQU
ORG
JMP
ORG
AJMP

R AEEEEEEEEEEE TR EEE R T
’

INIT: MOV
MoV
MOV
MOV
MoV
SETB

;**********i—i&*******i

CLR
CLR
CLR
CLR
CLR

e P d ok ok e ok gk ke e sk b ek ok de ok e e e o
I

MAIN: JNB
CLR
CALL

TX_TO_COM: MOV
JNB
CLR
SETB
JMP

;**i******w******iii**

SETMODE_RX: CLR
SETB
CLR
MOV

SETMODE_Q: MOV
PUSH
MOVC
CALL
POP
INC
DINZ
SETB
SETB
SETB
CLR

P1.2
P1.3
P1.5
P1.4
Pl.6
30H

31H

0000H
INIT

0023H

WAIT
tit********iii*******iit****t*********i*t**

IE, #100100108B °
TMOD, #00100010B
PCON, #00H
SCON, #50H

TH1, #0FDH ;9600 BAUD
TR1

ek ek Ak ek de A ko ok e okt ke ke sk e sk ok o ok e e ke ok ok ok kb
CE
CSs
DAT
CLK
DR1

*****i—*******i—t*i—*****ii******************\It

DR1,$
EA
READ_TRW24

SBUF, A *
TI,$

TI

EA

MAIN

*****i*****i********i***************i******

CE
cs

A

R1, #18

DPTR, #CONFIG_TEST_ RX
ACC

A, @A+DPTR
WRITE_TRW24

ACC

A

R1, SETMODE_0

DAT «
DR1

CE

s




RET

;i-*i'*ir********i-i-i*******i-irir*****i-lrir****i—*********i—i*******i-lrir***i

SETMODE_TX: CLR
SETB
CLR
MOV
MOV
PUSH
MOVC
CALL
POP
INC
DINZ
SETB
SETB
CLR
RET

SETMODE 1:

CE
ol

:

R1, #18

DPTR, #CONFIG_TEST TX
acc

A, @A+DPTR

WRITE TRW24

ACC

A

R1, SETMODE_1

DAT

CE

cs

.********-li***i************ii*************i*i*********t*t********
’

SEND TRW: CALL
CLR
SETB
PUSH
CLR
MOV
MOV
PUSH
MOVC
CALL
POP
INC
DJINZ
POP
CALL
CLR
CLR
CLR
RET

SEND_TRW_O:

DELAY_lms
cs

CE ‘
ACC

.

R1, #5

DPTR, #CONFIG_ADDR1_TX
AcC

A, @A+DPTR
WRITE_TRW24

accC

A

R1, SEND_TRW 0
ACC

WRITE_TRW24

CLK

CE

DAT

’-*************i’***************ii****l—*******i********************

CLR
NOP
SETB
NOP
RET

CLK_TRW:

CLK t

CLK

;************i***********i**irir-l-*ir********************iti*********

WRITE_TRW24 : MOV
WRITE_TRW24_O: JB
CLR
JMP
WRITEL: SETB
WRITE TRW2: CALL
RL
DJINZ

RET

RO, #8
ACC.7,WRITE1

DAT

WRITE TRW2

DAT

CLK_TRW

A

RO, WRITE TRW24_0



'-**********************************************;****************

READ TRW24:

READ_TRW24 0:

READ 1:
READ_TRW24 1:

CLR
MOV
RL
SETB
NOP
JB
CLR
JMP
SETB
CLR
NOP
DJNZ
RET

A

RO, #8
A
CLK

DAT, READ 1
ACC.0

READ TRW24_1
ACC.0 )
CLK

RO, READ_TRW24 0

'-********ii’i**********i-i-*\lr**********i***************************

;/SERIAL PORT INTERRUPT TR1

.****1-****i\lr*************i***********t**i**********ti***********
I

WATT:

RECEIVE:

END_WAIT:

END_TX:

JB

CLR
PUSH
PUSH

MOV
CALL
MOV
CALL
CALL

POP
poP
RETI

TI,END_TX

RI
ACC
FSW

BUFFER, SBUF
SETMODE_TX

A, BUFFER
SEND_TRW v
SETMODE_RX

PSW
ACC

-*i&**************************i*****i******i*i**i*****i******i**
¢

; Dummy Delay time 1ms
. ***i*************************i*********************************
; *

DELAY Ims:
DELAY lms_1:

DELAY 100ms:
DELAY 100ms_1:
DELAY_100ms_2:

MOV
NOP
NOP
DINZ
RET

MOV
MOV
NOP
NOP
DJNZ
DJINZ
RET

R6,#0E6H ; Each loop = 1 ms
R6,DELAY ims_1

R7,#100 ; Do 100 times

R6, #0E6H ; Each loop = 1 ms

1

R6, DELAY 100ms_2
R7,DELAY _100ms_1

;**********************i***********t&**********************i&i***

DB BEH, 08H, 1CH

CONFIG_TEST TX:
CONFIG_LEN2 TX:
CONFIG_LEN1_TX:
CONFIG_ADDR2_ TX:
CONFIG ADDR1_TX:
CONFIG NUMADDR_TX:
CONFIG_RF_TX:

DB
DB
DB
DB

08H
08H
OCOH, ORAH, 55H, OARH, 55H
OARH, 55H, OAARH, 55H, 0AAH

DB OA3H

DB 6FH




CONFIG_CH_TX:
;CONFIG CH:

CONFIG_TEST RX:
CONFIG_LEN2 RX:
CONFIG LEN1 RX:
CONFIG_ADDRZ_RX:
CONFIG_ADDR1 RX:
CONFIG_NUMADDR RX:
CONFIG_RF_RX:
;CONFIG_CH_TX:
CONFIG_CH_RX:

DB
DB

DB
DB
DB
bB
DB

OAH ;TX
OBH ;RX

8EH, O8H, 1CH

08H

08H

OCCH, OAAH, 55H, OAAH, 55H
OAAH, 55H, OAAH, 55H, OAAH

DB 0QA3H

DB
DB
DB

END

6FH
QAH ;TX
OBH ;RX



Tsunsumugumsthanveunfoanuguginsaliviih

b}

TIME EQU 30H
VAR1 EQU 31H
VARZ' EQU 32H
VAR3 EQU 33H
VAR4 EQU 34H
FLG_CLICK EQU 35H
FLG_ADJ EQU 36H
FLG_USEBYCALL EQU 37H
SUBTIMER EQU 43H
Z0UT BIT Pl1.1
CTRL1 BIT Pl.6
CTRL?2 BIT P1.7
CTRL3 BIT Pl.4
CTRLA4 BIT P1.5
LDR1 : BIT BF3.2
LDR2 BIT P3.3
LDR3 BIT pP3.4
LDR4 BIT P3.5 .

CRG 0000H
AJMP INITIAL

ORG  OOOBH
AJMP TFO_SUB

ORG  0023H
AJMP CHK_TXRX

INITIAL: MoV IE, #10010010B
MOV TMOD, #00100010B
MOV PCON, #00H
MOV SCON, #50H
MGV TH1, #0FDH ;9600 BAUD
SETE TR1

MOV THO, #¥176
MOV TLO, #176
MOV SUBTIMER, #0

MOV VAR, #10
MOV VARZ, #10
MOV VAR3, #10
MOV VAR4, #10

.******-l-i-ti*******i**************\i*i\i**********t********i*****i*****
’

MAIN: JNB Z0UT, $ ;CHECK UP ZEROPHASE
SETB TRO : START TIMER O
LOOP: MOV A, TIME

CJNE A, #9,L00P

MOV TIME, #0

CLR TRO - ;STOP TIMER O
JMP MAIN




;+*iriririri:*****************************i***i—**************************

CHK_SW UP1: MOV A, VAR
CJINE A,#Ol,NEXT_DECl
JMP CHK_SW _END

NEXT_DEC1: DEC  VAR1
JMP  CHK_SW_END

CHK_SW_UP2: MOV A, VAR2
CINE A, 401, NEXT DEC2
JMP  CHK_SW_END

NEXT_DEC2: DEC VARZ2
JMP CHK_SW_END

CHK_SW_UP3: MOV A, VAR3
CJNE A, #01,NEXT DEC3
JMP  CHK_SW END

NEXT_DEC3: DEC  VAR3
JMP  CHK_SW_END

CHK_SW_UP4: MOV A, VARY
CJNE A, #01,NEXT_DEC4
JMP  CHK_SW_END

NEXT DEC4: DEC  VAR4
JMP  CHK_SW_END

CHK_SW_AD: JMP  CHK_SW DW4
MANAT : JMP  CHK_SW_END

;***ii********i’****i*********i*******i******tt******************i**

CHK_SW_DW1: MOV A, VARl
CJNE A, #10,NEXT INC1
JMP  CHK_SW_END

NEXT INC1: INC VAR
JMP  CHK_SW_END

CHK_SW DW2: MOV A, VAR2
CINE A, #10,NEXT INC2
JMP  CHK_SW_END

NEXT INC2: INC  VAR2
JMP  CHK_SW_END

CHK_SW_DW3: MOV A, VAR3
CJNE A, #10,NEXT_INC3
JMP  CHK_SW_END




NEXT_INC3: INC
JMP
CHK_SW_DW{: MOV
CJINE
JMP
NEXT INC4: INC
JMP
CHK_SW_END: RET

VAR3
CHK_SW_END

A, VARY
A, #10, NEXT INC4
CHK_SW_END

VAR
CHK_SW_END

;**************************************\*************

CHK_DV1: MOV
CJNE
CLR
CALL

SETB

MOV
CJNE
CLR
CALL
SETB

CHK_DV2:

CHK_DV3: MOV
CJINE
CLR
CALL
SETB
CHK_DV4: MOV
CJNE
CLR
CALL
SETB

CHK_DV_EXIT: RET

A, TIME

A, VARL, CHK_DV2
CTRL1
DELAY_10US
CTRL1

A, TIME
A,VAR2,CHK DV3
CTRL2

DELAY 10US
CTRL2

A, TIME

A, VAR3, CHK_DV4
CTRL3

DELAY 10US
CTRL3

A, TIME
A,VAR4,CHK DV_EXIT
CTRLY

DELAY_10US

CTRL4

‘-_***********************i*i***********i***************

;TIMMER O INTERRUPT TRO

'-*i***********************************i************i**

TFO_SUB: PUSH

POSH

INC
MOV
CJNE
MOV

INC
ACALL
MOV
CJNE
MOV

PSW
ACC

SUBTIMER

A, #10 .

A, SUBTIMER, TFO_EXIT
SUBTIMER, #0

TIME ;
CHK_DV1

A, TIME

A, #10, TFO_EXIT
TIME, #0

ImS



TFO_EXIT: POP  ACC
POP  PSW
RETT

.******iii&****1—*******************&*****iii*****\l—*****
z

; SERIAL PORT INTERRUPT TR1

'-******i—*****i*****i-i'\l-*****i***i************i**i—****t—**

CHK TXRY: JB TI,NAT
WAIT: CLR RI

PUSH ACC

PUSH PSwW
CHK_TRW24G: MOV A, SBUF
SP DV1: CJNE A, #31H,SP DV2

CALL CHK_SW_UP1
JMP  END _WAIT

SP_DV2: CJNE A, #32H,SP DV3
CALL CHK_SW UP2
JMP  END WATIT

SP_DV3: CJINE A, #33H,SP_DV4
CALL CHK_SW_UP3
JMP  END_WAIT

SP_DV4: CJNE A, #34H,SP_DW1
CALL CHK SW _UP4
JMP  END WAIT

SP_DW1: CJNE A, #35H,SP DW2
CALL CHK_SW_DW1
JYP  END WAIT

SP_DW2: ' CINE A, #36H,SP_DW3
CALL CHK_SW_DW2
JMP  END WAIT

SP_DW3: CINE A, #37H,SP_DW4
CALL CHK_SW _DW3
JMP  END_WAIT

SP_DWd: CJNE A, #38H,ON_DV1
CALL CHK_SW DW4
JMP  END WATT

NAT: AJMP END TX

;*i****i-i-*ir**ir**i************i*****i—****************i*****ii*

;ON-OFF DEVICE
'-*****i**************i—****i'***********************i\l—****ii***
ON_DV1: CJNE A, #41H,0ON DV2

MOV  VAR1, #1

JMP  END WAIT

ON_DV2: CJINE A, #42H,ON DV3
MOV  VAR2, #1
JMP  END WAIT

ON DV3: CJNE A, #43H,ON_DV4
MOV VAR3, #1 v
JMP  END WAIT




ON_DV4: CINE A, #44H,OFF_DV1
MOV VARM, #1 -
JMP  END WAIT

OFF_DV1: CINE A, #45H,0FF Dv2
MOV VARI, #10
JMP  END_WAIT .

OFF_DV2: CINE A, #46H, OFF DV3
MOV VARZ, #10
JMP  END WAIT

OFF_DV3: CINE A, #47H,OFF DV4
MOV VAR3, #10
JMP  END_WAIT

OFF _DV4: . CJINE A, #48H,CHK_LDRI1
MOV VAR4, #10
JMP  END WAIT

CHK_LDR1: CJNE A,#49H,CHK“LDR2

JB LDRL, SEND_0
JMP  SEND 1

CHK_LDR2: CINE A, #4AH, CHK_LDR3
JB LDR2, SEND D
JMP  SEND 1

CHX_LDR3: CINE A, #4BH, CHK_LDR4
JB LDR3, SEND 0
JMP  SEND 1

CHK_LDR4: CINE A, #4CH,END WAIT

JB LDR4, SEND 0
JMP  SEND 1

END WAIT: PCP PSW
EOP ACC
END TX: RETI

:**:*i‘*****i****i*************iri-ir*********t******************
’

SEND_0: MOV A, #30H
MOV  SBUF, A
JNB  TI,S .
CLR TI
POP  PSW
POP  ACC
RETT
SEND 1: MOV A, #31H
- MOV~ SBUF, A
JNB  TI,S
CLR TI
POP  PSW
POP  ACC
RETI
DELAY 10US: MOV R5, #100
DELAY_10US_1: DJNZ R5,DELAY_10uS_1
RET

END
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using
using
using
using
using
using
using
using
using
using
using
using
namesp
{

pu

{

//****

System;
System.Collections.Generic;
System.ComponentModel ;
System.Data;

System.Drawing;

System. Text;
System.Windows.Forms;
System.IO; v
System.Globalization;
System.IQ. Ports;
System.Threading;
System.Runtime.InteropServices;
ace serial

bli¢ partial class Forml : Form

PropertyPage pp = new PropertyPage (};
Begin bg = new Begin{();

int i,3;
int varl, var2, var3d, wvard;
int buffer=0;

publie Forml ()
{
InitializeComponent () ;
} v
private void Forml Load(object sender, EventArgs e)
{
//show property dialog
bg.Showbialeg();
pp.ShowDialog(};

}

dr*i-i-ir****irir****i****i*iﬁ*****\Ir****i-*ir\lrir*****************i******

private void connect_Click(object sender, EventArgs e)
{
int i;
for (i = 0; 1 < 2; i+4+)
{
//display values
//if no property is set. the default values
Serial .WriteTimeout = 500;
if (pp.bRate == "" 4§ pPp.sBits == "w)
{
baudRatelLabel.Text = "BaudRate = " +
Serial.BaudRate.ToString();
stopBitLabel.Text = "StopBits = " +
Serial.StopBits.ToString();

else




"

baudRatelLabel.Text = "BaudRate = " + Pp.bRate;

stopBitLabel.Text = "StopBits = " 4 Pp-sBits;
}

dataBitLabel.Text = "DataBits = " +

Serial.DataBits.ToString();

parityLabel.Text = "Parity = " +

Serial.Parity.ToString();

readTimeQutLabel.Text = "WriteTimeout = " +

Serial.WriteTimeout.ToString();

if {connect.Visible == true)

try
{
//open serial port
Serial.Open(); +
//set Write time out to 500 ms
Serial.WriteTimeout = 500;
}
catch (System.Exception ex)
{
messagelabel.Text = ex.Message;
}

}

private void devicel Click 1{object sender, EventArgs e)

{
varl=varl+l;
if {(varl <= 9)
1blR. Text = this.varl.ToString();
else varl = 9;
1blR.Text = this.varl.ToString(};

[t

try

Serial.Write("1");

}
catch {System.Exception ex)

{

Eerror.Text = ex.Message;

}

switch {(wvarl)

{

case 0: picDisplay0.BackColor = Color.FromArgb {0, 0,

0); break;

case 1: picDisplay0.BackColor = Color.FromArgh (25, O,

0); break;
case 2: picDisplay(.BackColor
C}; break;

Color.FromArgb{50, 0,



1

case 3: picDisplayO0.

0); break;

case 4: picDisplayo0.

0, 0}):; break;

case 3: picDisplay0.

0, 0); break;

case 6: picDisplay0.

0, 0); break;

case 7: picDisplay0.

0, 0); break;

case B: picDisplay0.

0, 0)}; break;

case 9: picDisplay0.

0, 0); break;

BackColor
BackColor
BackColeor
BaékColor
BackColor

BackColor

BackCclor

Color.FromArgb(?S, 0

Color.FromArgb(lOO,
Color.FromArgb (125,
Color.FromArgb(lSO,
Color.FromArgb(175,
Color.FromArgb(ZOO,

Color.FromArgb{255,

private void device2 Click{object sender, EventArgs e)

{

/7 Mi

varl
if |

else

xColor (255, 0, 0):

= varl -1;
varl >= ()

1blR.Text = this.varl.ToString(};

varl = 0;

1blR.Text = this.varl.ToString{};

try
{

}

Serial .Write("5");

catch (System,Exception ex)

{
}

swit

{

Eerror.Text = ex.Message;

ch (varl)

case 0: picDisplayo0.

0}:; break;

case l: picDisplay0.

0}; break;

case 2: picDisplay0.

0); break;

Case 3: picDisplayd.

0):; break;

case 4: picDisplay0.

C, 0); break;

case 5: picDisplay0.

0, 0); break;

case 6: picDisplay0.

0, 0):; break;

case 7: picDisplay®.

0, 0): break:

Case 8: picDisplay0.

0, 0): break;

BackCclor
BackColor
BackColor
BackColor
BackColor
BackColor
BackColor
BackColdr

BackColor

Color.FromaArgb (0, O,
Color.FromArgb(ZS, 0
Coler.FromArgb (50, 0
Color.FromArgb({75, 0
Color.FromArgb {100,
Color.FromArgb {125,
Color.FromArghb (150,
Color.FromArgb (175,

Ceoleor. FromArgb (200,

I

I

’

’



case 9: picDisplay0.BackColor
0, 0); break:

}

Color.FromArgb (255,

private void deviceB_Click(object sender, EventArgs e)

{

varz var2 + 1;
if (var2 <= 9)

1blR.Text = this.varl.ToString();
else var2 = 9; v
1blG.Text = this.var2.ToString();

try
{

Serial.Write{"2");

}
catch (System.Exception ex)
{

Eerror.Text = ex.Message;

]

switch (var2)

{.

case 0: picDisplayl.BackColor
0); break;

case l: picDisplayl.BackColor
0)}; break:

case 2: picDisplayl.BackColor
0}; break;

case 3: picDisplayl.BackColor
0}); break;

case 4: picDisplayl.BackColor
-0, 0); break;

case 5: picDisplayl.BackColor
0, 0}; break:

case 6: picDisplayl.BackColor
0, 0}; break;

case 7: picDisplayl.BackColor
0, 0); break; ‘

case 8: picDisplayl.BackColor
0, 0); break;

case 9: picDisplayl.BackColor
0, 0}; break:

'

o

Color.FromArgb{0, 0

r

Color.FromArghb{25, O,

Color,

Color.

Color.

Color.

Color.

Color.

Color.

Color.

FromArgh {50,

FromArgh (75,

FromArgh {100,
FromArgb (125,
FromArgh (150,
FromArgb (175,
FromArgb (200,

FromArgh ({255,

private void deviced_Click({ocbject sender, EventArgs e)

[ .

var?2 = var2 - 1:
if {var2 >= 0)

1blG.Text = this.varZ.ToString();
else var? = 0:

1blG.Text = this.var2.ToString();

try

0,

0,



Serial.Write("6");

1
catch (System.Exception ex)
{
Eerror.Text = ex.Message;

1

switch (var2)

{
case 0: picDisplayl.BackColor = Color.FromArgb(0, 0,
0}; break;
case 1: picDisplayl.BackColor = Color.FromArgh (25, 0,
0): break;
case 2: picDisplayl.BackColor = Color.FromArgb (50, 0,
0):; break; .
case 3: picDisplayl.BackColor = Color.FromArgb({75, 0,
0):; break;
case 4: picDisplayl.BackColor = Color.FromArgb (100,
0, 0}; break;
case 5:; picDisplayl.BackColor = Ceolor.FromArgb {125,
0, 0); break;
case 6: picDisplayl.BackColor = Color.FromArgb (150,
0, 0); break;
case 7: picDisplayl.BackColor = Color.FromArgb (175,
0, 0); break; '
case 8: picDisplayl.BackColor = Color.FromArgb {200,
0, 0); break;
case 9: picDisplayl.BackColor = Color.FromArgb (255,
0, 0}; break;

}

private void device5_Click(object sender, EventArgs e)
{

4

// MixColor (255, 0, 0);

var3d = var3 + 1;
if (var3 <= 9)
1blB.Text = this.var3.ToString();
else var3 = 9;
1blB.Text this.var3.ToString();

try
{

Serial.Write("3");

}
catch (System.Exception ex)

{

Eerror.Text = eX.Message;
v

}

switch (var3)

{
case (: picDisplay2.BackColor = Color.FromArgb (0, 0,




}

-private void deviceg

{

0); break;

case 1: picDisplay2.
0); break;

case 2: picDisplay2.
Q); break;

case 3: picDisplay2.
0); break;

case 4: picDispilay2.
0, 0); break;

case 5: picDisplay2.
0, 0): break;

case 6: picDisplay2.
0, 0); break;

case 7: picDisplay2.
0, 0); break;

case B: picDisplay2.
0, 0); break;

case 9: picDisplay2.
0, 0}; break:;

BackColor

BackColor

BackColor

BackColor

BackColor

BackColor

BackCeolor

BackColor

BackColor

\

Color.

Color.

Color.

Color.

Cclor.

Celor.

Color.

Color.

Color.

var3d = var3 - 1;
if {var3 >= Q)

1blB.Text = this.varB.ToString(};
else var3 = Q;
1blB.Text = this.var3.ToString();

try

{

}

Serial .Write("7");

catch (System.Exception ex}

{
1

Eerror.Text =

switch (var3)

{

case 0: picDisplay2.
0}; break;

case 1: picDisplay?2.
0); break;

case 2: picDisplay?2
0); break;

case 3: picDisplay2.
0): break;

case 4: picDisplay?
0, 0}; break;

case 5: picDisplay2.
0, 0}): break;

Ccase 6: picDisplay2
0, 0); break;

case 7: picDisplay?2.
0, 0): break:;

case B: picDisplay?2

ex.Message;

BackColor

BackColor

.BackColor

BackColor

.BackColor

BackColor

.BackColor

BackColor

.BackColor

Color.

Ceolor.

Color.

Color.

Coloer.

Color.

Color.

Color.

Ceclor.

FromArgb(ZS, Q,
FromA;gb(SO, 0,
FromArgb(?S, 0,
FromaArgb (100,
FromArgb (125,
FromArgb {150,
FromArgb (175,
FromArgb (200,

FromArgbh (255,

_Click(object sender, EventArgs e)

FromArgb(0, 0,
FromArgb {25, 0,
FromArgb (50, 0,
FromArgb (75, 0,
FromArgb (100,
FromArgb (125,
FromArgb (150,
FromArgb (175,

FromArgh (200,



}

G, 0}; break;

case 9: picDisplay2.BackColor = Color.FromArgb (255,

G, 0); break;

private void device7 Click(object sender, EventArgs e}

{

1

// MixColor (255,

vard
if |

0, 0);
= vard + 1;
vard <= 9)

1b1lN.Text =

else vard = 9;

1blN.Text =

try
{

}

Serial.Write("4"};

this.var4.ToString();

"

catch (System.Exception ex)

{
}

swit

{

Eerror.Text =

ch {vard)

case 0: picDisplay3.

0); break;

case 1l: picDisplay3.

0):; break;

case 2: picDisplay3.

0):; break;

case 3: picDisplay3.

0); break;

case 4: picDisplay3.

0, G}; break:;

case 5: picDisplay3.

G, 0); break:

case 6: picDisplay3.

0, 0}; break:

case 7: picDisplay3.

0, 0); break;

case B: picDisplay3.

0, 0); break:

case 9: picDisplay3.

0, 0):; break;

ex.Message;

BackColor
BackColor
BackColor
BaékColor
BackCoior
BackColor
BackCelor
BackCeclor

BackCeclor

BackCeoclor

this.vard.ToString{();

Color.
Color.
Color.
Color.
Ceolor.
Ceolor.

Celer.

Ceoclor

Celor.

Color.

FromArgb (0, 0,
FromArgb (25, O,
FromArgb (50, 0,
FromArgb (75, O,
FromArgb (100,
FromArgb (125,

FromArgb (150,

.FromBArgb (175,

FromArgb (200,

FromArgb (255,

private void device8_Click(object sender, EventArgs e)

{

//

MixCelor{255,

vard

0, O);

= wvard - 1;

"



}

if (vard >= 0)

1blN.Text = this.vard.ToString();
else vard = Q; .

1blN.Text = this.varq4.ToString(};

try

Serial.Write("8");

}
catch (System.Exception ex)
{
Eerror.Text = ex.Message;

}

switch {(vard)

{
case 0: picDisplay3.BackColor = Color.FromArgb{0, O,
0}; break;:
case l: picDisplay3.BackColor = Color.FromArgb (25, O,
0):; break;
case 2: picDisplay3.BackColor = Color.FromArgb (50, 0,
0):; break;
case 3: picDisplay3.BackColor = Color.FromArgb (75, 0,
0); break;
Case 4: picDisplay3.BackColor = Color.FromArgh (100,
0, 0); break;
case 5: picDisplay3.BackColor = Color.FromArgb {125,
0, 0); break;
case 6: picDisplay3.BackColor = Color.FromArgb (150,
G, 0). break;
case 7: picDisplay3.BackColor = Color.FromArgb (175,
0, 0); break; .
case B: picDisplay3.BackColor = Color.FromArgb {200,
G, 0): break;
case 9: picDisplay3.BackColor = Color.FromArgb {255,
0, 0); break:;

private veid disconnect_Click(object sender, EventArgs e)

{

try
{

Serial .Write("E");

}
catch (System.Exception ex)
{
Eerror.Text = ex.Message;

}
for (i=0;1i<500; i++)

try
{ \



Serial.Write("F");

}
catch (System.Exception ex)
{
Eerror.Text = ex.Message;
}

for (i = 0; i < 500; i++}

try
{

Serial .Write({"G");

}
catch (System.Exception ex)

{

Eerror.Text = ex.Message;
}

for (i = 0; i < 500; i++)

try
{

Serial Write("H");

}
catch (System.Exception ex)

{

Eerror.Text = ex.Message;

}

this.Close{};

//*********************************i-************i**********i**i*****

// ON - OFF SWITCH //

//*************i’****************************************************

private void ON1 _Click(object sender, EventArgs e)

{
varl = 9;
1blR.Text = this.varl.ToString{);

try
{

Serial .Write("A");

}
catch (System.Exception ex)



{

Eerror.Text = ex.Message;

}

picDisplay0.BackColer = Color.FromArgb (255, 0

L4

}

private void OFF1_Click(object sender, EventArgs e)
{

varl = Q;
1b1R.Text = this.varl.ToString(};

v

try
{

Serial.Write ("E"};

}
catch (System.Exception ex)
{
Eerror.Text = ex.Message;

y

0);

picDisplay0.BackColor = Coler.FromArgb (0, 0, 0);

}

private void ONZ2 Click(cbject sender, EventArgs e)
{

varz = 9;

1blG. Text = this.varZ.ToString{};

try
{

Serial .Write("B");

}
catch (System.Exception ex)
{

Eerror.Text = ex.Message;

1

picDisplayl.BackColor = Color.FromArgb (255, 0, 0);

}

private void OFF2_Click{object sender, EventArgs e}
{

var?2 = 0; N
1blG.Text = this.var2.ToString(});

try
{

Serial.Write("F");
}
catch (System.Exception ex)



Eerror.Text = ex.Messadé;

picDisplayl.BackColor = Color.FromBArgb(0, 0, O);

s

1

private void ON3 Click{cbject sender, EventArgs e)

{
var3d = 9;
1blB.Text = this.var3.ToString{):

try
{

Serial .Write("C"):

} .
catch (System.Exception ex)
{

Eerror.Text = ex.Message;

H
picDisplay2.BackColor = Color.FromArgb (255, 0, 0);
}

private void OFF3 Click{object sender, EventArgs e)
{

var3d = 0;

1blB.Text = this.var3.ToString(};

try
{

Serial .Write("G");

.

H
catch (System.Exception ex)
{
Eerror.Text = ex.Message;

}
picDisplay2.BackColor = Color.FromArgb(0, 0, 0};
}

private veoid ON4 Click{ocbject sender, EventArgs e)
{

vard = 9; .

i1blN.Text = this.var4.ToString();

try
{

Serial . Write("D"); -~
)

catch (System.Exception ex)



Eerror.Text = ex.Message;

picDisplay3.BackColor = Color.FromArgb(ZSS, 0, 0);

}

private void OFF4_Click(object sender, EventArgs e)
{

vard = Q;
1blN.Text = this.varq.ToString();

try
{

Serial Write("H"};

}
catch (System.Exception ex)
{
Eerror.Text = ex.Message;

?

picDisplay3.BackCeolor = Color.FromArgb (0, 0, 0);
}

private void buttonchkl Click(object sender, EventArgs e)
{

try
{

Serial.Write("L");

1
catch {System.Exception ex)
{

Eerror.Text = ex.Message;

} N
if (buffer == 1)
{ chk_dvl.BackColor = Color.FromArgb (255, 0, 0};
;lse
chk dvl.BackCelor = Color.FromArgb (0, O, 0):

H

private void buttonchk2 Click (object sender, EventArgs e)
{

try

{

Serial.Write("K");

}

catch (System.Excgption ex)

{



Eerror.Text = ex.Message;
;f {buffer == 1)
{ chk_dv2.BackColor = Color.FromArgb (255, 0, 0):
élse
\ chk_dv2.BackColor = Color.FromArgb(0, 0, 0);

private veoid buttoncth_Click(dbject sender, EventArgs e)
{

try

{

Serial .Write("J");

}
catch (System.Exception ex)
{
Eerror.Text = ex.Message;
'
if (buffer == 1)
[
chk_dv3.BackColor = Coler.FromArgb (255, 0, 0);
}
else . ,
chk_dv3.BackColor = Color.FromArgb (0, 0, 0);
} .
private void buttonchk4_Click{cbject sender, EventArgs e)
{
try
{

Serial .Write("I"};

iatch {System.Exception ex)
{ Eerror.Text = ex.Message:
;f (buffer == 1)
{ chk_dv4.BackColor = Color.FromArgb(255, 0, 0);
élse
chk_dv4.BackColor = Co%pr.FromArgb(O, 0, 0);

}

private void Serial DataReceived(object sender,
System.IO.Ports.SerialDataReceivedEventArgs e)
{
buffer = int.Parse(Serial.ReadExisting());

}



Tisunsua S udunsiau (From Begin)

using System;

using System.Collections.Generic;
using System.ComponentModel;
using System.Data;

using System.Drawing;

using System.Text;

using System.Windows.Forms;

namespace serial
{ public partial class Begin : Form
[ public Begin{) '
{ InitializeComponent {};

}

private void buttonl Click{object sender, EventArgs e)
{

this.Close();
)

]
s, o

Tsunsuaruimuaguesiining N une INoynsy (From PropertyPage)

using System;

using System.Collections.Generic;
using System.ComponentModel;
using System.Data;

using System.Drawing;

using System.Text;

using System.Windows.Forms;

namespace serial

{
public partial class PropertyPage : Form
{

//variables for storing values of baud rate and stop bits
private string baudR = "";
private string stopB = "";

//property for setting and getting baud rate and stop bits
public string bRate

{
get
{
return baudR;

baudR = value;
}

public string sBits




return stopB;

stopB = value;

//*****************************************************************

public PropertyPage()
{
InitializeComponent () ;

}

private void okButton Click(object sender, EventArgs e)
{ .
//here we set the value for stop bits and baud rate.
this.bRate = BaudRateComboBox.Text;
this.sBits = stopBitComboBox.Text;
//
this.Close();
}_ .

private void cancelButton Click(object sender, EventArgs e)
{

this.bRate = "";

this.sBits = "";

//close form

this.Close{):



h

Features .
¢ Compatible with MCS®51 Products
* 2K/4K Bytes of In-System Programmable (ISP) Flash Program Memory
— Serial Interface for Program Downloading
— Endurance: 10,000 Write/Erase Cycles
2.7V to 5.5V Operating Range
Fully Static Operation: 0 Hz to 24 MHz
Two-level Program Memory Lock
* 256 x B-bit Internal RAM
* 15 Programmable VO Lines
* Two 16-bit Timer/Counters
* Six Interrupt Sources
* Programmable Serial UART Channel
* Direct LED Drive Outputs
* On-chip Analog Comparator with Selectable Interrupt
* 8-bit PWM (Pulse-width Modulation)
* Low Power Idle and Power-down Modes
* Brownout Reset
* Enhanced UART Serial Port with Framing Error Detection and Automatic
Address Recognition
* Internal Power-on Reset
* Interrupt Recovery from Power-down Mode
* Programmable and Fuseable x2 Clock Option
* Four-level Enhanced Interrupt Controller
* Power-off Flag
* Flexible Programming (Byte and Page Modes)
— Page Mode: 32 Bytes/Page
* User Serviceable Signature Page (32 Bytes)

1. Description

The AT8952051/54051 is a low-voltage, high-performance CMOS 8-bit microcontrol-
ler with 2K/4K bytes of In-System Programmable (ISP) Flash program memory. The
device is manufactured using Atmel's high-density nonvolatite memory technology
and is compatible with the industry-standard MCS-51 instruction set. By combining a
versatile 8-bit CPU with Flash on a monolithic chip, the Atmel AT8952051/54051 is a
powertul micracontroller which provides a highly-flexible and cost-effective solution to
many embedded control applications. Moreover, the AT89S52051/54051 is designed
to be function compatible with the AT89C2051/C4051 devices, respectively.

The AT8952051/54051 provides the following standard features: 2K/4K bytes of
Flash, 256 bytes of RAM, 15 l/O lines, two 16-bit timer/counters, a six-vector, four-
level interrupt architecture, a full duplex enhanced serial pont, a precision analog
comparatot, on-chip. and clock circuitry. Hardware support for PWM with B-bit resolu-
tion and 8-bit prescaler is available by reconfiguring the two on-chip timer/counters. In
addition, the AT8952051/54051 is designed with static logic for operation down to
zero frequency and supports two software-selectable power saving modes. The Idle
Mode stops the CPU while allowing the RAM, timer/counters, serial port and interrupt
system to continue functioning. The power-down mode saves the RAM contents
but freezes the disabling a!l other chip functions until the next external interrupt or

hardware reset.
ATMEL
I

Y )

8-bit
Microcontroller
with 2K/4K
Bytes Flash

AT89S52051
AT8954051

Preliminary
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AlmEL,

The on-board Flash program memory is accessible through the ISP serial interface. Holding
RST active forces the device into a serial programming interface and allows the program mem-

ory to be written to or read from, unless one or more lock bits have been activated.

2. Pin Configuration

2.1 20-lead PDIP/SQIC
St
RSTAPP O] 201]vce
{RXMP30O2 190 P1,7 {SCK)
Mo Pa1g3 wpes paso)
XTaL2 (14 17 A P1.5 (MOSY)
XTAL1 []s 16 1P14
(S0 P32 6 15F1P1.3
T Paadr 14pe12
o) Paac]e 1ahP11 A
{TyPIsCe 12 O P1.0 {AIND)
GNO O 10 1M [3pP3z
3. Block Diagram
Vg ---------
anp_| | “EG'STE“‘H R ] FLASH
H F 3 ;'
= v . 4
! L .
PROGRAM H
B REGIETER Acc POMNTER ADDRESS. !
: 3 ¥ ;
: BUFFER » :
: ™RZ ™R :
AL (NCREMENTER [#—® !
; TERRUIPT, GEPMAL PORT, :
H ANO TR OGS i
- L PROGRAM ;
: i PEW X GOUNTER :
E TIMIHEG AUCTI ;
st —tw _po NSESRY r—

Plo-P1L7

2 AT8952051/54051 “

3390C-MICRO-7/05




KYI@ BTA06 and BTB06 Series

SNUBBERLESS™, LOGIC LEVEL & STANDARD 6A TRIACs
Table 1: Main Features -
Symbol Value Unit
lr(rms) . 6 A R
VDFIMIVRRM 600 and 800 v a
lgT @, 51050 mA
A2
DESCRIPTION
Available either in through-hole or surface-mount
packages, the BTA0O6 and BTBO0§ triac series is all At
suitable for general purpose AC switching. They % .-
can he used as an ON/OFF function in applica- TO-220AB Insulated TO-220AB
tions such as static relays, heating regulation, in- (BTA06) (BTBO6) '
duction motor starting circuits... or for phase
control operation in light dimmers, motor speed
controllers,...
The snubberless and logic level versions (BTA/ Table:::;der: odes Marki
BTB...W) are specially recommended for use on art Number arking
inductive loads, thanks to their high commutation BTA0G-000xRG See page table 8 on
performances. BTBO6-xxxxRG page 6
By using an interna! ceramic pad, the BTA series
provides voltage insulated tab (rated at
2500VRps) complying with UL standards (File ref.:
E81734).
Table 3: Absolute Maximum Ratings
Symbol Parameter Value Unit
rRMS RMS on-state current (full sine TO-220AB Te=110°C 6 A
RMS) | wave) TO-220AB Ins. | T = 105°C
| Non repetitive surge peak on-state | F = 50 Hz t=20 ms 60 A
TSM current (full cycle, T;initial = 25°C) [F = 60 Hz t=16.7 ms 63
it 't Vaiue for fusing to=10ms 21 AZg
Critical rate of rise of on-state cur- _
difdt | rentig = 2 x laT . & < 100 ns F=120 Hz T;=125°C 50 Adus
lgm Pezk gate current to =20 ps Tj=125°C 4 A
Pa@av) | Average gate power dissipation T;=125°C 1 w
Tsig Storage junction temperature range -40to + 150 oC
T; Operating junction temperature range -40to + 125
February 2006 REV. 6 . 177




BTAO06 and BTBO6 Series

Tables 4: Electrical Characteristics (T, i = 25°C, unless otherwise specified)
= SNUBBERLESS and Logic Level (3 quadrants)

) BTAQ6 / BTB06 :
Symbol Test Conditions Quadrant Unit
TW | SW | CW | BW
lat (1) I-1-n (MAX. 5 10 35 50 A
il Vp=12V R =300 : m
Ver L-1-N [MAX. 1.3 v
Vp=Vpam R =3.3kQ
Vap T = 125°C -1-11F | MIN, 0.2 v
p@ |l =100mA MAX.l 10 15 35 50 mA
1-1n 10 25 50 70
I lg=1.21 MAX. mA
S 6T i 15 | 30 | 60 | 80
dV/dt (2) |Vp= 67 %Vprm gate open T;=125°C MIN.{ 20 40 | 400 | 1000 | Vips
(dV/dtic = 0.1 Vius  Tj=125°C 27 | 35 - -
{di/dt)c (2) | (dVidt)c = 10 Vips T;=125°C MIN.| 12 24 - - A/ms
Without snubber Tj=125°C - - 3.5 53
a Standard (4 quadrants)
. BTAO6 / BTBO6
Symbol Test Conditions Quadrant c 3 Unit
1-1E-10 25 50
lgT (1 MAX. mA
at (1) Vp=12V R =300 v 50 100
Var ALL MAX. 1.3 Y
Vap Vo=Vpru R =33kQ T;=125°C ALL MIN. 0.2 v
h{(® | =500mA MAX. 25 50 mA
-1y 40 50
| Ig=1.21 MAX. mA
- G eT T 80 100
dV/dt (2} |Vp= 67 %VpRry gate open T;=125°C MIN. 200 400 Vius
(dV/dtic (2) | (ddt)c = 2.7 A/ms T;=125°C MIN. 5 10 Vips
Table 5: Static Characteristics
Symboi Test Conditlons Value Unit
Viu(2) [lrw=85A  1,=380s T, = 25°C MAX. 1.55 Vv
Vi (2) | Threshold voltage T, =125°C MAX, 0.85 v
R4(2) [ Dynamic resistance T;=125°C MAX. 60 mQ
IDRM Ti =25°C 5 uA
Vv =V MAX.
LIV e T{=125°C mA

Note 1: minimum kg is guaranted at 5% of {gT max.
Note 2: for both polarities of A2 referenced to A1,

4




BTAO6 and BTBO6 Series

Table 6: Thermal resistance

Symbol Parameter Value Unit
_ TO-220AB 18

Rinjcy | Junction to case (AC) oW
TO-220AB Insulated 27

Ringa) | Junction to ambient T o sulated 60 | °cw

Figure 1: Maximum power dissipation versus

RMS on-state current (full cycte)
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Figure 3: Relative variation of thermal
impedance versus pulse duration
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Figure 2: RMS on-state current versus case
temperature (full cycle)
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Figure 4: On-state characteristics (maximum
values)
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BTAOG6 and BTBO6 Series

Figure 5: Surge peak on-state current versus
number of cycles

Figure 6: Nonepetitive surge peak on-state
current for a sinusoidal pulse with width t,<10ms
and corresponding value of Pt
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Figure 7: Relative variation of gate trigger
current, holding current and latching current
versus junction temperature (typical values)
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Figure 8: Relative variation of critical rate of
decrease of maln current versus (dV/di)c
{typical values) (Snubberless & logic level
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Figure 9: Relative variation of critical rate of
decrease of main current versus {dV/dt)c
(typical values) (Standard types)
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Figure 10: Relative variation of critical rate of
decrease of main current versus junction

temperature
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t Semiconductor ‘

15MHz, BiMOS Operational Amplifier with
MOSFET input/CMOS Output

CA3130A and CA3130 are op amps that combine the
advantage of both CMOS and bipotar transistors.

Gate-protected P-Channel MOSFET (PMQS) transistors are
used in the input circuit to provide very-high-input
impadance, very-low-input current, and exceptional speed
performance. The use of PMOS transistors in the input stage
results in common-mode input-voltage capability down to
0.5V below the negative-supply terminal, an important
attribute in single-supply applications.

A CMOS transistor-pair, capable of swinging the output
voltage to within 10mV of either supply-voltage terminal (at
very high values of load impedancs), is employed as the

' output circuit,

The CA3130 Series circuits operate at supply voltages
ranging from 5V to 16V, (+2.5V o £8V). They can be phase
compensated with a single external capacitor, and have
terminals for adjustment of offset voltage for applications
requiring ofiset-null capability. Terminal provisions are aiso
made to permit strobing of the output stage,

The CA3130A offers superior input characieristics over
those of the CA3130.

CA3130, CA3130A

September 1998

File Number 817.4

Features

MOSFET Input Stage Provides:

- Very High = 1.5 TQ (1.5 x 1012Q) (Typ)

- Verylow | ............. SpA (Typ) at 15V Operation
..................... = 2pA (Typ) at 5V Operation

Ideal for Single-Supply Applications

Common-Mede Input-Voltage Range Includes

Negative Supply Rail; input Terminals can be Swung 0.5V
Below Negative Supply Rai

CMOS Output Stage Permits Signal Swing to Either {or
both) Supply Rails

Applications

Ground-Referenced Single Supply Amplifiers
Fast Sample-Hold Amplifiers
Long-Duration Timers/Monostables

High-Input-Impedance Comparators
(ldeal Interface with Digital CMOS)

High-Input-Impedance Wideband Amplifiers

Voltage Followers (e.g. Follower for Single-Supply D/A
Converter)

Voltage Regulators (Permits Control of Qutput Voltage

. Down to OV
Pinouts )
CA3130, CA3130A * Peak Detectors
{PDIP, SOIC) » Single-Supply Full-Wave Precision Rectifiers
TOP VIEW g PRYY
* Photo-Diode Sensor Amplifiers
RS au—
o O 8] sTRoBE Ordering Information
INV.
NPT L2 7] v TEMP.
NONIWY. [3 : 6] outPuT PART NO. RANGE _ PKG.
INFUT (BRAND) c) PACKAGE NO.
v-[2 E OFFSET
NuLL CA3130AE 550125 |sLdpPoP €8.3
CA3130AM 5510125 |8LdSOC M8.15
30A
CA3130, CA330A (31304)
(METAL CAN) CAI130AMIS S5t0125 |8LdSOIC MB.15
TOP VIEW (3130A} Tape and Reel
PHASE
COMPENSATION STROBE CAJ1I0AT 551125 | 8 Pin Metal Can T8.C
CA3130E 5510125 | 8LdPDIP |esa
CA3130M S5t0125 |8LdSOIC M8.15
(3130)
CA3130M96 5510125 |8Ld SOIC M8.15
{3130} Tape and Reel
CA3130T -5510125 | @ Pin Metal Can T8.C
V- AND CASE
1 I CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.

Copyright @ Harris Corporation 1998



CA3130, CA3130A

Absclute Maximum Ratings

DC Supply Vottage (Between V+ And V- Terminais)

Differential input Voltage

Operating Conditions

Temperature Range

CAUTION: Strasses sbowe those listed in “Absolute Maximum Ratings
device at these or any other conditions above those indicated in the

NOTES:

OC Input Voltage . ........

1. Short circuit may be applied to ground or to either supply.
2. 8, is measured with the component mounted on an evaluation PC board in free air.

-50°C to 125°C

Thermal Information

Tharmal Resistance (Typical, Note 2) 814 (°CW) 8¢ (PCW)
16

PDIP Package ................... 0 N7A

SOICPackage . .................. 180 NIA

Metal Can Package ......... e 170 as
Maximum Junction Temperature (Metal Can Package) . . . .. ., 175°C
Maximum Junction Temperature (Plastic Package} ........ 150°C
Maximum Storage Temperature Rangs. ......... -65°C to 150°C
Maximum Lead Temperature (Soldering 10s) . . ...... ... .. 300°C

(8QIC - Lead Tips Only}

" may cause permanent damage lo the device. This s & stress only rating and operation of the
operational sections of this specification is not implied.

Electrical Specifications T, = 25°C, v+ = 15V, V- = 0V, Unless Otherwise Specified

TEST CA3130 CA3130A
PARAMETER SYMBOL CONDITIONS MIN TYP MAX MIN TYP MAX UNITS
Input Offset Voltage Mol Vg =17.5V - 8 15 - 2 5 mv
Input Offset Voltage AVIiAT - 10 - - 10 - pVIPC
Temperature Drift
Input Offset Current ol Vg =17.5V - 0.5 30 - 0.5 20 pA
Input Cumrent i Vg = +7.5V - 5 50 - 5 30 pA
Large-Signal Voltage Gain AqL Vo =10Vp.p 50 320 - | 50 320 - kviV
RL= 2k 94 110 . 94 110 - dB
Common-Made CMRR 70 90 - 80 a0 - dB
Relection Ratio
Commaon-Maode Input Vicr 0 05ta12 10 0 0.5to 12 10 v
Voltage Range
Power-Supply AV|piaVg | Vg = 17.5V - 32 320 - 32 150 pviv
Rejection Ratio
Maximum Output Voltage Vam+ Ry = 2k(2 12 13.3 - 12 133 - v
Vom- Ry =2k - 0.002 0.01 - 0.002 0.01 v
Vom+ Ry = 14,99 15 - 14.99 15 - v
Vom- R =00 - 0 0.01 - 0 0.01 v
Maximum Qutput Current lom+ (Source) at Vig = OV 12 22 45 12 22 45 mA
lom- (Sink) at Vg = 15V 12 20 45 12 20 45 mA
Supply Current I+ Vo =75V, - 10 15 - 10 15 mA
RL = oo
I+ Vo =0V, - 2 3 - 2 3 mA
RL = oo
Electrical Specifications  Typical values Intended Only for Design Guidance, VsypppLy = 7.5V, Ty = 25°C
Unless Otherwise Specified
CA3130,
PARAMETER SYMBOL TEST CONDITIONS CA3130A UNITS
input Offset Voltage Adjustment Range 10k£2 Across Terminals 4 and 5 or +22 my
4 and 1
Input Resistance R, 1.5 TQ

2]l;unms




CA3130, CA3130A

Electrical Specifications  Typicat values Intended Only for Design Guidance, Vgyppy = +7.5V, Ty = 25°C
Unless Otherwise Specified

PARAMETER SYMBOL TEST CONDITIONS 00:3311::;\ UNITS
input Capacitance C f=1MHz 43 pF
Equivalent Input Noise Valtage eN BW =0.2MHz, Rg = 1MD 23 nv

{Note 3}
Open Loop Unity Gain Crossover Frequency Cc=0 15 MHz
(For Unity Gain Stability 247pF Required.) fr Co = a7pF . pyrem
Slew Rate: SR
Open Loop Cc=0 30 Vius
Closed Loop Ce = 56pF 10 Vins
Transient Response: Cc = 56pF,
Rise Time n gt - :igf' 0.09 us
Cvershoot 0s (Voltage Follower) 10 %
Setiling Time (To <0.1%, Viy = 4Vp_p) tg 1.2 it
NOTE:
3. Although a 1MQ source is used for this test, the equivatent input noise remains constant for values of Rg up to 10MQ}.
Electrical Specifications  Typical Values Intended Only for Deslgn Guidance, V+ = 5V, V- = 0V, Ty = 25°C
Unless Otherwise Specified (Note 4)
PARAMETER SYMBOL TEST CONDITIONS CA3130 CA3130A UNITS
Input Offset Voltage Vio 8 2 mv
Input Offset Current o 0.1 0.1 pA
Input Current Iy 2 2 pPA |
Cormmon-Mode Rejection Ratio CMRR ) 80 a0 dB
Large-Signal Voltage Gain AgL Vo = 4Vp.p, R = 5kQ 100 100 kvrv
. 100 100 dB
Commeon-Mode Input Voltage Range VIcR 0to2.8 Oto28 v
Supply Current I+ Vp=5V,R == 300 300 HA
Vo =25V, R =ce 500 500 pA
Power Supply Rejection Ratio AV|p/avV+ 200 200 pvVivV

NOTE:

4. Operation at 5V is not recommended for temperatures below 25°C.

3|yARRls




MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Order this document
by MOC3020/D

ANE OO O®

VYDE UL <5a SETI | SEMKO | DEMKO | NEMKO | BABT

GlobalOptoisolater™

6-Pin DIP Random-Phase

Optoisolators Triac Driver Output

(400 Volts Peak)

The MOC3020 Series consists of gallium arsenide infrared emitting diodes,
optically coupled to a silicon bilateral switch.

* To order devices that are tested and marked per VDE 0884 reguirements, the
suffix "V must be included at end of part number. VDE 0864 Is a test option.

They are designed for applications requiring isolated triac triggering.
Recommended for 115/240 Vac(rms) Applications:

= Solenoid/MValve Controls « Static ac Power Switch

+ Lamp Ballasts * Solid State Relays

« Interfacing Microprocessors to 115 Vac Peripherals  » Incandescent Lamp Dimmers

* Motor Controls

MAXIMUM RATINGS (Ta = 25°C unless otherwise noted)

‘MOC3023+*

MOC3021

[IFT = 15 mA Max]

MOC3022

[IFT = 10 mA Max]

[IFT =5 mA Max]

*Motorota Preferred Device

STYLE 6 PLASTIC

STANDARD THRU HOLE
"CASE 730A-04

SCHEMATIC
13 6
20 Nox s
30 4
1. ANODE
2. CATHODE
3. NC
4, MAIN TERMINAL
5. SUBSTRATE
DO NOT CONNECT
6. MAIN TERMINAL

Rating | symbot [ value [ unit |
INFRARED EMITTING DIODE
Reversa Voltage VR 3 Volts
Forward Current — Continuous iIF 60 mA
Total Power Dissipation @ Ta = 25°C Pp 100 mw
Negligible Power in Triac Driver
Derate above 25°C 1.33 mwW/rC
OUTPUT DRIVER
Off-State Cutput Terminal Voltage VDrRM 400 Voits
Peak Repetitive Surge Current ITSM 1 A
(PW =1 ms, 120 pps)
Total Power Dissipation @ Ta = 25°C Pp 300 mw
Derate above 25°C 4 mwWrC
TOTAL DEVICE
Isolation Surge Voitage(1) Viso 7500 Vac(pk}
{Peak ac Voltage, 60 Hz, 1 Second Duration)
Total Power Dissipation @ Ta, = 25°C Pp 330 mvy
Derate above 25°C 4.4 mwWrpg
Junction Temperature Range Ty -40 to +100 °C
Ambient Operating Tempereture Range(2) ‘ TA —40to +85 °C
Storage Temperature Range(2) Tstg | —40to+150 °C
Soldering Temperature (10 5) Te 260 °C

1. Isolation surge voltage, V|50, is an intemal device dielectric breakdown rating.
For this test, Pins 1 and 2 are common, and Pins 4, 5 and 6 are common.

2. Refer to Quality and Reliability Section in Opto Data Book for information on test conditions.

Preferred devices are Motorola recommendod choices for future use and best overall valua.
GlobalOptoisclatoris a trademark of Motorala, Inc.

REV 1

© Motorola, Inc. 1995




MOC3021 MOC3022 MOC3023

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)

L Characteristic l Symbol I Min Typ Max Unit_l
INPUT LED
Reverse Leakage Current IR — 0.05 100 pA
(VR=3V)
Forward Voltage VE — 1.15 1.5 Volts
{IF =10 mA)
OUTPUT DETECTOR {IF = 0 unless otherwise noted)
Peak Blocking Current, Either Direction IDRM — 10 100 nA
{Rated Vpru(1)) :
Peak On-State Voltage, Either Direction V'rm — 1.8 3 Volts
(ITM = 100 mA Peak)
Critical Rate of Rise of Of-State Voltage {Figure 7, Note 2) dv/dt — 10 - Vius
COUPLED
LED Trigger Current, Current Required to Latch Output IFT mA
{Main Terminal Voitage = 3 v(3}) MOC3021 — 8 15
MOC3022 — — 10
MOC3023 — —_ 5
Holding Cumrent, Either Ditection IH — 100 — . A

1. Test voltage must be applied within dv/dt rating.

2. This is static dv/dt. See Figure 7 for test circuit. Comrutating dv/dt is a

function of the load—driving thyristor(s) only.

3. All devices are guaranteed to trigger at an IF value less than or equal to max IFT. Therefore, recommended operating IF lies between max
FT (15 mA for MOC3021, 10 mA for MOC3022, 5 mA for MOC3023) and absoluta max IF (60 mA),

TYPICAL ELECTRICAL CHARACTERISTICS

Ta =25°C
2
/]
E 18 - /Y. <
g ~— —— PULSE ONLY SV E-
w | =———PULSEORDC s 2
216 'y &
] Pl S
g SV, Y
3 14 o2 w
e b =
< L1 dirdE 7]
S - : 2
€ 12l TazdvclipT LT L e
& e LT | A £
R
111 8s¢
1 10 100 1000

Ir, LED FORWARD CURRENT (mA)

Figure 1. LED Forward Voltage versus Forward Current

+800
/!
/
+400
Y
/
0
//
=400 //
/
/
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VT, ON-STATE VOLTAGE (VOLTS)

Figure 2. On-State Characteristics
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Figure 5. dv/dt versus Temperature
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Figure 6. Leakage Current, IpRpM
versus Temperature

1. The mercury wetted relay provides a high speed repeated
pulse to the D.U.T.

2. 100x scope probes are used, to allow high speeds and
voltages.

3. The worst—case condition for static dv/dt is established by
triggering the D.U.T. with a normal LED input current, then
removing the current. The variable RTE g T allows the dvidtto be
gradually increased untfl the D.U.T, continues to trigger in
response to the applied voltage pulse, even after the LED
current has been removed. The dv/dt is than decreased until
the D.U.T. stops triggering. TR is measured at this point and
recorded.

Vimax * 400V

063 Vmaxy _ 252
defot = — MaX _ 23
/ R *Re

Figure 7. Static dv/dt Test Circuit

Motorola Optoelectronics Device Data




PRODUCT SPECIFICATION

Single chip 2.4 GHz Transceiver nRF2401

FEATURES APPLICATIONS
* True single chip GFSK transceiver in a small * Wireless mouse, keyboard, joystick
24-pin package (QFN24 5x5mm) « Keyless entry
« Data rate 0 tolMbps *  Wireless data communication
* Only 2 external components » Alarm and security systems
¢ Multi channel operation * Home automation
e 25 channels * Surveillance
¢ Channel switching time <200us. *  Automotive
* Support frequency hopping
» Data slicer / clock recovery of data o Telemetry
» Address and CRC computation » Intelligent sports equipment
» DuoCeiver™ for simultaneous dual receiver « Industrial sensors
topology = Toys

*  ShockBurst™ mode for uitra-low power
operation and relaxed MCU performance

e Power supply range: 1.9t03.6 V

* Low supply current (TX), typical 10.5mA peak
(@ -5dBm output power

* Low supply current (RX), typical 18mA peak in
receive mode

¢ 100 % RF tested

* No need for external SAW filter

¢ World wide use

GENERAL DESCRIPTION

nRF2401 is a single-chip radio transceiver for the world wide 2.4 - 2.5 GHz ISM
band. The transceiver consists of a fully integrated frequency synthesizer, a power
amplifier, a crystal oscillator and a modulator. Output power and frequency channels
are easily programmable by use of the 3-wire serial interface. Current consumption is
very low, only 10.5mA at an output power of -5dBm and 18mA in receive mode.
Built-in Power Down modes makes power saving easily realizable.

QUICK REFERENCE DATA

Parameter Value Unit
Minimum supply voltage 19 v
Maximum output power 0 dBm
Maximum data rate ‘ 1000 Kbps
Supply current in transmit @ -5dBm output power 10.5 mA
Supply current in receive mode ' 18 mA
Temperature range -40 to +85 °C
Sensitivity -90 dBm
Supply current in Power Down mode 400 nA

Table 1 nRF2401 quick reference data

Nordic Semiconductor ASA - Vestre Rosten 81, N-7075 Tiller, Norway -  Phone 4772898900 - Fax 4772898989
Revision: 1.1 Page 1 0f39 June 2004




PRODUCT SPECIFICATION

nRF2401 Single Chip 2.4 GHz Radio Transceiver

Type Number Description Version
NRF2401 IC 24 pin QFN 5x5, saw A
NRF240iG IC 24 pin QFN 5x5, punch, lead free A
NRF2401-EVKIT Evaluation kit (2 test PCB, 2 configuration PCB, SW) 1.0
Table 2 nRF2401 ordering information
BLOCK DIAGRAM
s 3%} ;ii:
31 & 8 & G God
198 9 9995
XC1 I il'
PWRUP | DuoCeiver™ * [:] Cll:
ShockBurs{™ 1 X2 i
—+ VS5_PA=OV
- DEMOD E = VDD_PA=1.8V
Clock || &
Recovery, B
OR2_| DataSlicer
Data DouT2 ADDR
Ghl:aeiz CLK2 Decode
— CRC Freguency
Code/Decode Synthesiser
DR1 FIFO
AL
Outa DATA In/Qut
Chennel 1 CL.K‘] . ANI1
— GFSK
3wire Filter P> 4000
interface
cs REF o 4
22kQ
Figure 1 nRF2401 with external components.
Nordic Semiconductor ASA - Vestre Rosten B1, N-7075 Tiiler, Norway -  Phone +4772898900 - Fax +4772898989
Revision: 1.1 Page 2 0f39 June 2004




PRODUCT SPECIFICATION

nRF2401 Single Chip 2.4 GHz Radio Transceiver

PIN FUNCTIONS
Pin | Name Pin function | Description
I CE Digital Input Chip Enable Activates RX or TX mode
2 DR2 Digital Qutput RX Data Ready at Data Channel 2 (ShockBurst™ only)
3 CLK2 Digital /'O Clock Qutput/Input for RX Data Channel 2
4 DOUT2 _ | Digital Output | RX Data Channel 2
5 CS Digital Input Chip Select Activates Configuration Mode
& DRI Digital Qutput RX Data Ready at Data Channel | {ShockBurst™ only)
7 CLKI Digital /0 Clock Input (TX) & Cutput/Input (RX) for Data Channel [
3-wire interface
8 DATA Digital 0 RX Data Channel 1/TX Data Input/ 3-wire intorface
9 DVDD Power Qutput Positive Digita] Supply output for de-coupling purposes
10 VSS Power Ground (0V)
i1 XC2 Analog Output Crystal Pin 2
12 | XCl Analog Input Crystal Pin |
13 VDD _PA | Power Output Power Supply (+1.8V) to Power Amplifier
14 ANTI RF Antenna interface |
15 ANT2 RF Antenna interface 2
16 VSS PA Power Ground (0V)
17 vDD Power Power Supply (+3V DC)
18 [ VS8S Power ‘ Ground (0V)
19 IREF Analog Input Reference current
20 V8§ Power Ground {0V)
21 VDD Power Pawer Supply (+3V DC)
22 .VSS Power Ground (0V)
23 PWR _UP | Digital Input Power Up
24 VDD Power Power Supply (+3V DC)
Table 3 nRF2401 pin function
PIN ASSIGNMENT

VDD PWR UP  Vss

VDD V8§ ' IREF

[(24] (23] [Z] (1] (2] [19]

CE P vss
nRF2401
PR QFN24 5x5 vep

Ve

DOUT? E] \‘ ANT2
cs ANTI

[71(8 ][9] (0] (an] [32]

CLK1 DATA DVDD VsS XxC2 XC1

Figure 2 nRF2401 pin assignment (top view) for a QFN24 5x5 package.

Nordic Semiconductor ASA - Vestre Rosten 81, N-7075 Tiller, Norway - Phone +4772898900 -
Page 3 of 39

Fax +477289898¢%
June 2004

Revision: 1.1




PRODUCT SPECIFICATION

nRF2401 Single Chip 2.4 GHz Radio Transceiver

Configuration Word Detailed Description

The following describes the function of the 144 bits
configure the nRF2401.

General Device Configuration: bit[15:0]
ShockBurst™ Configuration: bit{119:1 6]

Test Configuration: bit[143:120]

MSB TEST

Di43 Di42 [ D141 [ Dis0 [ D139 | D138 [ D137 T D136

Reserved for testing

[ ) L ¢ T o | v 11 I L T0 Defuull

]

(bit 143 = MSB) that is used to

MSB | TEST

D135 [ DI [ D133 [ D132 | i3l | biso | DIz | D128 T D137 | Dize | Dizs | Diza | Di23 | Dizz

Dizi | piin

Reserved for testing

Close PLL in TX

0 o Jo To T1 TJo Jo Jo Jo To

[0

| 1

[

)

0o o

De !'au]l_l

DATA2 W

DI [ DB ] DNT7 [ D6 | D115 | DIida | DIis | DIi2

Data width channel#2 in # of bits excluding addr/cre

OiollIOIOIO[(}!o Deranit

DATA| W

DIl _[ DI10 [ D109 | DI08 | D107 [ Di06 | Di05 | DI04

Data width channel#1 in # of bits excluding addr/cre

Default

O T o T v T8 [T 6T 0T 0o 1 o

ADDR2

DI03 | Di02 [ D10l | . | Dil | D0 [ D69 [ Des | D&7

| D66

D65

I

D64

Channel#2 Address RX (up to 40bit)

o 1 o T o T " T7 T 1T T 1771 01 o

Default

ADDRI

| D3 oo [ D2 D28 [ D27

| D%

| D25

| D24

Channel#] Address RX (up to 40bit)

0 1o T o T T 1T T 11 &+ ] o1 o

1

|

i

[

1

Defauh |

ADDR W

D23 | D22 | D2l | D20 | DI9 | DI§

Address width in # of bits (both channels)

0 1 o1 | 6T o |0 Default |

CRC

D17 D16

CRC Mode | = 16bit, 0 = Ebit

CRC | = enable; 0 = disable

0

1 Default ]

RF-Programming

D5 D4 D13

D12 [ DT [DI0 [ D% [ b8 | D71 D6] D5 ] D4 [ D3 [DZ DI

Two Ch. | BUF oD

XO Frequency RF Power

Channe] selection
[

R ST T _Ji_ [0 J0 [0 [0 J0 o

Default I

Table 10 Configuration data word

The MSB bit should be loaded first into the configuration register,
Default configuration word: h8E08.1C20.2000.0000.00E7.0000.0000.E721.0F04.

Nordic Semiconductor ASA -
Revision: 1.1

Vestre Rosten 81, N-7075 Tiller, Norway -
Page 190f 39

Phone +4772898900 -

Fax +4772898989
June 2004




SHARP PCB817 Series
e ——— L —

I—“_II A ———
PC817 Series High Density Mounting Type
Photocoupler
& Lead forming type (1 type ) and taping reel type (P type ) are also available. (PC817/PCB17P )
& TUV (VDEO0884 ) approved type is also available as an option.
N Features 8 Applications
L. Current transfer ratio 1. Computer terminals
(CTR: MIN. 50% atI:= 5mA ,VCE=5V) 2. System appliances, measuring instruments
2. High isolation voltage between input and 3. Registers, copiers, automatic vending
output (Vi : 5 000V s ) machines
3. Compact dual-in-line package 4. Electric home appliances, such as fan
PC817 : 1-channel type heaters, etc.
PC827 : 2-channel type 5. Signal transmission between circuits of
PC837 : 3-channel type . different potentials and impedances
PC847 : a-channel type
4. Recognized by UL, file No. E64380
8 Outline Dimensions ( Unit : mm)
PC817 o pCs2r -
25420325 Intemal connection diagram 2544025 Intemal connection diagram
al 1o X elofee ®D ®®
crR =N SEIE \/
ik wese | B} 51T
Anode mark_#2 %8| « mark o] © el
ole o 2.3 @ P20® @y Anode
70.9+92 {00252 @@ Cathode
12203 12 &XD Emitter
7 6203 ®® Collector
A o +0, . oW +0,
g 4.58 5@ ®Anode |E 3 9.66*05 | =
Sim 3 @ Calhode | 2| 2 ~
: c’: @ Emitter = _N_
s @ Coflector | IS |
- 0.5%01 2 05201 1 8=0to 13°
pCe37 Internal connection PC8a7 Intemal connection
diagram - 2.54+025 diagram
= N 2.54+0.25 S T___
told o0 00 2000 ®0 te o
$eenade 71U | ,
Zl ] =% Sp mgle <
WA HY Lo
— Y Y XX
@G Anode
%ees oo @E® Cathove
0.9*% @@ ) Emitter
12403 @ Collector
Cw 14.74+05 7.62:03
5 ?Lj]; 3}
o f H
2 ‘z"- pd 0.5+0.1 8=0t 13"
S 0.5+01 2 — . DDED Anode QBB Emitter
« 6=0to 13 @@ED Cathode 06 Callector
“ in the absence of confirmation by device specification sheats, SHARP takes ng responsibility for any defedts thal oecur in equipment using any of SHARP's devices, shawn in catalogs,
data books, etc. Contact SHARP

in order to obtain the latest version of the device specificalion sheets before using amy SHARP's device,”




SHARP

PC817 Series

®:lor2or3ord

Ambient temperature T, (*C)

B Absolute Maximum Ratings (Ta= 25°C)
Parameter Symbol Rating Unit
Forward current Ir 50 mA
*'Peak forward current Irm 1 A
Input
Reverse voltage Vr 6 v
Power dissipation P 70 mW
Collector-emitter voltage V cro 35 \4
Output Emitter-collector voltage Veco 6 v
Collector current Ic 50 mA
Collector power dissipation Pc 150 mW
Total power dissipation P o 200 mw
“Isolation voltage Viso 5000 V rm
Operating temperature T opr -30t0 + 100 C
Storage temperature T sg - 5510 +125 °C
“Soldering temperature T sl 260 C
*1 Pulse width<=100ps, Duty ratio : 0.001
*2 40 o 60% RH, AC for | minute
*3 For 10 seconds :
B Electro-optical Characteristics (Ta= 25°C)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
Forward voltage Ve Ir = 20mA ' . 1.2 .4 v
Tnput Peak forward voltage Vi Irm = 0.5A - - 30 Vv
Reverse current Ir Ve=4V - - 10 HA
Terminal capacitance C V=0, = 1kHz - 30 250 pF
Output | Collector dark current Iceo Vee= 20V - - 10-7 A
**Current transfer ratio CTR Ir=5mA, V=5V 50 - 600 %
Collector-emitéer saturation voltage V cE(sa) Ir=20mA, I c= 1mA - 0.1 0.2 \
Transfer | Isolation resistance Riso DC500V, 40 to 60% RH 5x109 oM - Q
charac- | Floating capacitance Ct V=10, f= IMHz - 0.6 1.0 pF
teristics | Cut-off frequency fe Vee=5V,[ c=2mA, R 1= 100, - 3B - 80 - kHz
R Rise time tr - 4 18 s
Response time Fall time . VE=2V,ic=2mA,Rr= 1000 - 3 3 s
*4 Classification table of current transfer ratio is shown below. Fig. 1 Forward Current vs.
Ambient Temperature
60
Model No. Rank mark CTR (%)
PCB17A A 80 to 160 50
PC817B B 130 1o 26¢ - \
PC817C C 200 to 400 E 4 \
PCB17D D 300 to 600 - N\
PC8@TAB AorB 80 to 260 g
PC8%TBC BorC 130 to 400 k \
PC8#7CD CorD 200 to 600 g X Y
PC8#7AC A,BorC 80 to 400 &
PC8€7BD B,CorD 130 t0 600 10
PCB#7AD A,B,CorD 80 to 600 0
PC8 %7 A, B, C, D or No mark 50 to 600 150 25 50 75 100 125




SHARP

PC817 Series

Fig. 2 Coltector Power Dissipation vs.

Fig. 3 Peak Forward Current vs. Duty Ratio
Ambient Temperature

200 10 000
Pulse width <=100 5
g 5600 T,= 25°C
£ -
o 150 < 2 000
o ~ 1000 H=m
5 Z
B N = 500
g ™
5 100 \ E 200 5
5 o =
£ 100
2 E -
=4 R 50 B
S 50 =
2 ©
5 N £ 2
10
0 $
- 30 0 25 50 75 100 125 51672 5 q0'2 s 2 s
Ambient temperature T , ("C) Duty ratio
Fig. 4 Current Transfer Ratio vs. Fig. 5 Forward Current vs. Forward Volitage
Forward Current
200 I I
180 VCE=5V 300 — T.= 7‘5'C
Ta=25°C |__ il
- 200 soc—Td
=160 - A 25°C
E 140 108 el oc
= —~ d-tits t
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